#p ¢ 193010

i 57 ¢ K1.01 [2.8/3.2]

B E. 1 P97 (B899)

A pressure stress applied to the reactor vessel is...

A. compressive at the inner wall, tensile at the outer wall.
B. tensile at the inner wall, compressive at the outer wall.
C. tensile across the entire wall.

D. compressive across the entire wall.

ANSWER: C.

FREEY > FIN RS A 4 st S
A BB SRIES  HEEG RS -
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C. hEBRELIDIEES -

D. AFBHELDLIRES -
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B3 P296

Brittle fracture is the fragmentation of metal resulting from the application of
stress at relatively temperatures.

A. compressive; high
B. compressive; low
C. tensile; high

D. tensile; low

ANSWER: D.

ULER 2 RN 2k o) B4 R A EREFBL o
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C. & ;%

D. i€ ; 3k
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B :  P397 (B398)

Brittle fracture of the reactor coolant system pressure boundary is most likely to occur at...
A. 120°F and 2200 psig.

B. 120°F and 400 psig.

C. 400°F and 2200 psig.

D. 400°F and 400 psig.

ANSWER: A.

F R BAirok s R4 8 R s i 0 b Pk VA E A o
A. 120°F ~ 2200 psig

B. 120°F - 400 psig

C. 400°F ~ 2200 psig

D. 400°F ~ 400 psig
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B3t PA97 (B499)

Which one of the following comparisons will result in a higher probability of brittle fracture
of the reactor vessel?

A. Ahigh reactor gamma flux rather than a high neutron flux.

B. A high reactor vessel material strength rather than a high material ductility.

C. Anhigh reactor coolant oxygen content rather than a low oxygen content.

D. Arapid 100°F reactor cooldown at a high temperature rather than a low temperature.

ANSWER: B.

T AURIG L T G R F R A 2 R BB S 0

A BB Fa d AF0 S
B. % F pttin ik
C.BFEAIkzsEn 2 M5 E -

D. F EE&BiE?
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F 5. ¢ P1200

Which one of the following reduces the probability of brittle fracture of the reactor vessel?
A. The presence of a preexisting flaw

B. The presence of a tensile stress

C. Operation at low temperatures

D. Small heatup and cooldown rates

ANSWER: D.

TR KR R R 2 R T R ?
A. A B o

B. MIERF o

C. MBiFH o

D. 4e#83 0 fr | o
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feq 4 1 K1.01[2.8/3.2]
B3 P1296

Which one of the following comparisons increases the probability of brittle fracture of a
pressure vessel wall?

A. Ahigh temperature rather than a low temperature

B. Atensile stress rather than a compressive stress

C. Performing a 100°F/hour heatup rather than a 100°F/hour cooldown
D. Using materials fabricated from stainless steel rather than carbon steel

ANSWER: B.

T A e T R B R T G2
A B R AR -

B. 38/ 4 @ 2B A o

C. i&{7 100°F/hr 4c# @ 2t 100°/hr 4 %r o

D. &% 4 &hdm 5 a4 .
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feq 4 1 K1.01[2.8/3.2]
Bt P1396

Which one of the following statements describes the relationship between brittle fracture and
nilductility temperature?

A. Operation below the nil-ductility temperature will result in brittle fracture.
B. Operation above the nil-ductility temperature will result in brittle fracture.

C. Operation below the nil-ductility temperature will increase the probability of brittle
fracture.

D. Operation above the nil-ductility temperature will increase the probability of brittle
fracture.

ANSWER: C.

T A URIE AR ELP 1 s Bk 27 @ 4k 4R A (nil-ductility temperature) sk % 2
A F LR E R T A R ORI -

B. # A mat i & M PR RERE  BEIBEAIE

C. Fhmasfhif R T Gl BB M 4B B 5 o
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fean 4 1 K1.01[2.8/3.2]
B3 P1597 (B1899)

Which one of the following comparisons increases the probability of brittle fracture of a
pressure vessel wall?

A. Using materials fabricated from stainless steel rather than carbon steel

B. A compressive stress rather than a tensile stress

C. Anhigh reactor coolant temperature rather than a low reactor coolant temperature
D. Performing a 100°F/hr cooldown rather than a 100°F/hr heatup

ANSWER: D.

T A R BRI LR 5 7

A BLEPER Y A Hhdn A 2pak chi AL o

B. R+ @ 2L3E 4 o

C. BFRERBAIRERMZLMF RELIRER -
D. # {7 100°F/hrei4 4r @ 22100°F/hrese £ o
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B30 P1696 (B2700)

Which one of the following comparisons increases the probability of brittle fracture of a
reactor pressure vessel wall?

A. Performing a 50°F/hr cooldown at 1600 psia rather than a 50°F/hr cooldown at 1200 psia.
B. A compressive stress rather than a tensile stress across the vessel wall.

C. Anhigh reactor coolant temperature rather than a low reactor coolant temperature.

D. Changing wall design to increase toughness while maintaining the same strength.

ANSWER: A.

TR AR N H e F BRI RS S 2

A. %1600 psiap# 12 50°F/hri4 £r @ 22 %1200 psiap® 12 50°F/hri4 4r
B. #Et 5 BE4 @ 2ES

C. FRREALIKkBEMLME -

D. BFEFHMWHIERT ST » LR A it o
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F5. 1  P1796

Brittle fracture of the reactor coolant system pressure boundary is least likely to occur at...
A. 120°F and 2200 psig.

B. 120°F and 400 psig.

C. 400°F and 2200 psig.

D. 400°F and 400 psig.

ANSWER: D.

FREA R A FRh > AT AmaE R g A ke ] ?
A. 120°F ~ 2200 psig

B. 120°F -~ 400 psig

C. 400°F ~ 2200 psig

D. 400°F ~ 400 psig

g% :D.
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Bt P1896 (B1299)

Brittle fracture of the reactor vessel (RV) is most likely to occur during a of
the reactor coolant system (RCS) when RCS temperature is the RV reference
temperature for nil-ductility transition (RTnpr).

A. heatup; above
B. heatup; below
C. cooldown; above

D. cooldown; below

ANSWER: D.

F R (RV) BB BT 7 i #2250 F BBA -k i w(RCS)e__ # » ERCS
BR_OVF Rpau Sy AR RTw)ERE B2 o

A e 3

B. 4v# i«

C. A4r. 3

D. #4r 5 ™

¢%:D

11



#p ¢ 193010
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B 5Lt P2096 (B2099)

Which one of the following will prevent brittle fracture failure of a reactor vessel?
A. Manufacturing the reactor vessel from low carbon steel

B. Maintaining reactor vessel pressure below the maximum design limit

C. Operating above the reference temperature for nil-ductility transition (RTnpr)

D. Maintaining the number of reactor vessel heatup/cooldown cycles within limits

ANSWER: C.

RN —%z VIR F falp FIE PR A 3 2
A mptam R R e

B. A BB B4 hd S %P rLE2LT o

C. Mg gu g &% 8 & (RTor) il & &
D. i 5 % e /4 Fr TR = B A BB
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feq 4 1 K1.01[2.8/3.2]
Bt P2196

Brittle fracture of the reactor vessel (RV) is least likely to occur during a of
the RV when RV temperature is the reference temperature for nil-ductility
transition (RTnor).

A. cooldown; above
B. heatup; above
C. cooldown; below

D. heatup; below

ANSWER: B.

FRRV)ERA Fi e WEF2BEBE MpFoFr BRERE_ tauf
&4 % 8 B (RTnor) ©

A 4T B

B. “c# 3

C. i#ir; i1

D. 4t i

§¢*:'B
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B3t P2496 (B2499)

Brittle fracture of a low-carbon steel is more likely to occur when the temperature of the steel
IS the nil ductility temperature, and will normally occur when the applied stress
is the steel’s yield strength (or yield stress).

A. greater than; greater than

B. greater than; less than

C. less than; greater than

D. less than; less than

ANSWER: D.

TR A B P R B Ak R R »tgE 48 & (nil ductility temperature) pFg 4 3 (4 Bk
Heoom B FAE A 4 4 etE K (yield) s B (B " R A )P A o

A = ;=

B. =]
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b
O
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B3t P2497 (B2500)

Which one of the following comparisons will result in a higher probability of brittle fracture
failure of the reactor vessel?

A. An RCS pH of 8.5 rather than 9.0

B. A high reactor coolant oxygen content rather than a low oxygen content
C. ADB0°F/hr RCS cooldown rather than a 100°F/hr heatup

D. A high gamma flux rather than a high neutron flux

ANSWER: C.

THFR- AT N ERE RRA L RB BEBES T ?
A. &-kpHiE8.5™m 2£9.0 -
B. FIEEA R REF AL F R4

C. & R 1 50°F/hris #ra 2£12100°F/hr4e 4 -
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Bt P2896

Which one of the following comparisons will result in a lower probability of brittle fracture
failure of the reactor vessel?

A. AnRCS pH of 9.0 rather than 8.5

B. A low reactor coolant oxygen content rather than a high oxygen content
C. ADB0°F/hr RCS cooldown rather than a 100°F/hr heatup

D. A high gamma flux rather than a high neutron flux

ANSWER: D.

T e R R s T AR A AR e 9
A. RCSpH i€ 9.0 7 285

B. »kFA4r-kzy Ematyy

ek

B o

C. 2 50°F/hr 4 e @ 202 100°F/hr 4c £ o

D. 3 rifid a2ty @ Fi F o
§%:D
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FE.: P98

The nil-ductility temperature is that temperature...

A. below which the probability of brittle fracture significantly increases.

B. determined by fracture mechanics to be equivalent to reference transition temperature.

C. determined by Charpy V-notch test to be equivalent to reference transition temperature.

D. below which the yield stress of the metal is inversely proportional to Young's modulus of
elasticity.

ANSWER: A.

EUPER RS
A F ATV R B 2 R I BUR OS5 RR R e -

B. d BURIBHIA TS EREN LT HIEEAR -

C. d V A4t v @ p|2E(Charpy V-notch) i %t B & %0 4% 3R & -

D. & M3 8 B > £ R4 %  < thdik(Young’s modulus) = & & o
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e 4 0 K102 [2.4/2.5]
FEL:  P597 (B2699)

The nil-ductility transition temperature of the reactor vessel (RV) is the temperature...

A. above which the RV metal will elastically deform as RCS pressure decreases.

B. above which the RV metal loses its ability to elastically deform as RCS pressure

increases.

C. below which the RV metal will elastically deform as reactor coolant system (RCS)

pressure decreases.

D. below which the RV metal loses its ability to elastically deform as RCS pressure

increases.
ANSWER: D.
F R th (RV)ehm a8 4 38 B (RThon)eha &4 o
A FREERPE EF RELIR SARCS)RES M F B 4D

B. B i AP F F ERAL Ik A(RCS)R A M4 F % &

4 o

C. W™ ERPF  §F RBAI K ARCS)RA 5 F &

D. ¥ AP ¥ F B4k L ARC)R Y M4 £ 4B

4 o

H%%:D.
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FEL 1 P697 (B1500)

The reference temperature for nil-ductility transition (RTypr) is the temperature above
which...

A. alarge compressive stress can result in brittle fracture.
B. a metal exhibits more ductile tendencies.

C. the probability of brittle fracture increases.

D. no appreciable deformation occurs prior to failure.

ANSWER: B.

mut g 5 R ARTon)Ldp £ BHFERAREZRERAF -
A RS ¢ ERHHLA 4 BRI o

B. 4 BEMIIEFUEM

C. A4 i ing -

D. ##3E s » @2 LRI g8 4 -

% B
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Zriy 45 1 K1.02 [2.4/2.5]

B 5.t P996 (B2299)

The nil-ductility transition temperature is that temperature...

A. Dbelow which vessel failure is imminent.

B. above which vessel failure is imminent.

C. below which the probability of brittle fracture significantly increases.

D. above which the probability of brittle fracture significantly increases.

ANSWER: C.

AU @R R (RThor)erd &4 o

A, POTSZIR RS o g i R TR R o

B. % iR R Yo MR AR o

C. MATSZERPF > A2 ARSI P RS -
D. B Ap A2 BRBE BT P RS

gx:C
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Seac 47 0 K1.04 [3.3/3.7]
Bt P96 (B100)

The likelihood of brittle fracture failure of the reactor vessel is reduced by...
A. increasing vessel age.

B. reducing vessel pressure.

C. reducing vessel temperature.

D. reducing gamma flux exposure.

ANSWER: B.

EN
AR
Py

F Rl th FIE R @ dE 3 0 AL 0 T L F]

A oA b -
B. " pth R4 -
C. #mM%phiEr -
D. ROMrBE FHB °

&% B
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BEE T P142

Operating with which of the following conditions is least effective in preventing brittle
fracture in the reactor coolant system (RCS)?

A. Operating within prescribed heatup and cooldown rate limitations.

B. Operating with RCS temperature greater than nil-ductility transition temperature.
C. Operating with RCS pressure low when RCS temperature is low.

D. Operating with a ramped RCS temperature as power level varies.

ANSWER: D.

T OF|RIEE i A F OB Aok & B(RCS)F 4 W p ik b e sk K09
A fdp i BB A pr S OUE P

B. mg*amudii g R RCSEREHE -

C. RCS & g pFrt MR8 & -

D. # FexgpF > 14 5 % 3% (ramped)# & RCS 8 B E# o

g% :D.
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BE: P297

Why are reactor coolant system cooldown rate limitations established?

A. Prevent excessive reactivity additions.

B. Prevent brittle fracture of the reactor vessel.

C. Prevent excessive reactor coolant system subcooling.

D. Prevent impurities from precipitating out of solution in the reactor vessel.

ANSWER: B.

PP RRE R RBAIRR R SaS FPFE
A BFilb4e 28 F R -

B. Bak F e 4 g o

C. it FEEALIrR EREBR=L o

D. ket r lpid it @ ik o

% ! B.

Wi
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feq 4 1 K1.04 [3.3/3.7]
B30 P300

The thermal stress experienced by the reactor vessel during a reactor coolant system heatup
is...

A. compressive at the inner wall and tensile at the outer wall of the vessel.
B. tensile at the inner wall and compressive at the outer wall of the vessel.
C. tensile across the entire vessel wall.

D. compressive across the entire vessel wall.

ANSWER: A.

FRep b s B b frok o s RS B A S
A MEEZRRBA > MEELERS o

B. MIRSRES 0 PEZRES -

C. BB hAEELE RS o

D. B Blpksli RE4 -

FRCA
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feq 4 1 K1.04 [3.3/3.7]
Bt P398 (B400)

The probability of reactor vessel brittle fracture is decreased by minimizing...
A. oxygen content in the reactor coolant.

B. operation at high temperatures.

C. the time taken to cool down the reactor coolant system.

D. the amount of copper manufactured into the reactor vessel.

ANSWER: D.

F R th A 2 R aenis S o W R T Sl H T A B0 Y
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Fp 1 193010
feq 4 1 K1.04 [3.3/3.7]
B3t : P399 (B399)

The total stress on the reactor vessel inner wall is greater during cooldown than heatup
because...

A. heatup stress totally offsets pressure stress at the inner wall.
B. both pressure stress and cooldown stress are tensile at the inner wall.

C. cooldown stress and heatup stress are both tensile at the inner wall, but cooldown stress is
greater in magnitude.

D. the tensile cooldown stress at the inner wall is greater in magnitude than the compressive
pressure stress at the same location.

ANSWER: B.

FEih MBS Gt frEl s B 0 s TS L
A BREEE o hEBES AT R RS RS S
B. pR4 AL S LA o hp R ML

C. Afr&t e fipr e p B2V A 2 D4 FREE 4 o e 4

TREA D S R

a

D. Airmap A2 k54 > - R hph RA F 4 RS < o

&% B
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i 55 0 K1.04 [3.3/3.7]

F-5.: P898

The likelihood of brittle fracture failure of the reactor vessel is reduced by...
A. increasing vessel age.

B. reducing reactor vessel pressure.

C. reducing reactor vessel temperature.

D. increasing gamma flux exposure.

ANSWER: B.

TR i K R R e TR R A A P 0
A Hiepths 6o

B. " XF R4 -

C. " F RYBER -

D. #i4etoidid FhFH o

&% B
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s 4 0 K1.04 [3.3/3.7]
B g P1098

Which one of the following will increase the compressive stress on the outside surface of the
reactor vessel wall?

A. Neutron irradiation

B. Gamma irradiation

C. Reactor coolant system cooldown
D. Reactor coolant system heatup

ANSWER: C.

TR E R e F Rt A G RS 7
A. ¢ 3 Rt

B. il BB 5t

C. &4k e F i dr-k 55

D. ‘et F i B4 Frok k5

#x:C
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Fp 1 193010
feq 4 1 K1.04 [3.3/3.7]
Bt P1298

Which one of the following applies a compressive stress to the inner wall of the reactor
pressure vessel during a reactor coolant system heatup?

A. Embrittlement stress
B. Yield stress

C. Pressure stress

D. Thermal stress

ANSWER: D.

TAlir o B F EA AR SRR N F BERS N R R 7
A i g

B. % kg4

C. MR+ & 4 e 4 (pressure stress)

D. #&+4

g% :D.
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feq 4 1 K1.04 [3.3/3.7]
Bt i P1397

Which one of the following is the most limiting component for establishing reactor coolant
system heatup/cooldown rate limits?

A. Pressurizer

B. Reactor vessel
C. Fuelrod

D. Steam generator

ANSWER: B.

2 F R EA AR A B B U L e 9

F_&
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feq 4 1 K1.04 [3.3/3.7]
B3t P1598

Which one of the following stresses is compressive on the outer wall of the reactor pressure
vessel during a reactor coolant system cooldown?

A. Yield stress

B. Thermal stress

C. Pressure stress

D. Embrittlement stress

ANSWER: B.

FRBAIRLIDE > T aF BRSP4 SRS 7
A TE R4

B. #J&-

C. MR+ & 4 e 4 (pressure stress)

D. %5i 4

% B
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fei 4 1 K104 [3.3/3.7]
B3 :  P1897 (B300)

Which one of the following will apply a compressive stress to the outside wall of the reactor
vessel?

A. Decreasing reactor coolant system (RCS) pressure
B. Increasing RCS pressure

C. Performing an RCS cooldown

D. Performing an RCS heatup

ANSWER: C.

TPk § R v B R4 (compressive stress) ?
A. "% K F R4 Grok k 5 (RCS)R 4 o

B. #{+RCSE4 o

C. & {7RCS# v -

D. £ {7RCS4c 4 o

. C.

o
bl
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fean 47 1 K1.04 [3.3/3.7]
B3 P2397(B2399)

Reactor coolant system pressure-temperature limit curves are derived by using a conservative
value for the reactor vessel reference temperature for nil ductility transition (RTnpr).

Early in core life, the assumed value of RTnpr IS than actual RTypr; and actual
RTnor is verified periodically over core life by

A. higher; removing and testing irradiated specimens of reactor vessel material
B. higher; inservice inspection and analysis of the reactor vessel wall
C. lower; removing and testing irradiated specimens of reactor vessel material
D. lower; inservice inspection and analysis of the reactor vessel wall

ANSWER: A.

FORE LGk s SRS SR R ILHIY M 2 B T 2 F th %4 &4 4558 B (RTor)

m i e
g F Ao 2t K 2 RTor R %RTnor s @ F FRTworE & B Bl ek &
¢ % ¥ Hp ML %’%‘g} B e LB o

A = B R pa P SRR R HALE R 8RR
B. ~ ¥ RBITATF RpE

C. /] 5 By @ S REBFenF Joyp BRI
D. /| 5 Gy i® Y Hiplx A4 F ih ks

H%%:A.
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feq 4 1 K1.04 [3.3/3.7]
Bt i P2998 (N/A)

Which one of the following operating limitations is designed to prevent brittle fracture of the
reactor vessel?

A. Maximum setpoint for the pressurizer safety valves

B. Maximum differential pressure between the RCS and the steam generators
C. Maximum RCS pressure vs. RCS temperature for a given RCS heatup rate
D. Maximum differential temperature between the RCS and the pressurizer

ANSWER: C.

TR RS E LR 0 g Bk B ORR 4 AR 2
A FIFTAREE 2R B R % LE o

B. RCS&E Z T A4 Bz FFehd§ LB o

C. 45 pF RCS 5% B+ {v RCSE A& L4 o

D. RCS #233 B Hf 2 ¥ e B £ R o

. C.

oA
Els
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feq 4 1 K1.04 [3.3/3.7]
B3t P3698 (B3700)

A nuclear reactor is shutdown with the shutdown cooling system maintaining reactor coolant
temperature at 240°F immediately following an uncontrolled cooldown from 500°F. If reactor
coolant temperature is held constant at 240°F, which one of the following describes the
change in tensile stress on the inner wall of the reactor vessel (RV) over the next few hours?
A. Decreases, because the temperature gradient across the RV wall will decrease.

B. Increases, because the temperature gradient across the RV wall will decrease.

C. Decreases, because the inner RV wall temperature will approach the nil-ductility
transition temperature.

D. Increases, because the inner RV wall temperature will approach the nil-ductility transition
temperature.

ANSWER: A.

- R R g o CS00FR 43 A E BB b R R RE R R
KB RED240°F o Bt E R B4 ARE R A240°F > TR K Tk R
A ETS BRI AR AR R R § i

B. M4 > P15 F Rp AL R AR 60

C. "> T3 F bt M BE R %42 T ut IR A o

& A

7/
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et 4 K1.05 [2.9/3.0]

E¥. . P95
Fast neutron irradiation of the reactor vessel results in stresses within the vessel
metal, thereby the nil-ductility transition temperature.

A. decreased; increasing
B. decreased; decreasing
C. increased; increasing

D. increased; decreasing

ANSWER: C.
FRpaopr? TR R EBIRA - kn dguPEgEERE_ o
A, T H 4

B. "% ; 0%

C. H4c 5 3 4

D. 4c 5 " %

g% :C
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e 57 ¢ K1.05 [2.9/3.0]

BE.: Pl143

Fast neutron irradiation adversely affects the reactor pressure vessel primarily by causing...
A. metal embrittlement.

B. brittle fracture.

C. flaw initiation.

D. flaw propagation.

ANSWER: A.

Pod FREFZ TR RERA HiE 2 IR At AL
A &Rt

B. %5k

C. w4 3R (flaw initiation)

D. mop#% ~ (flaw propagation)

Ex A
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g # ¢ K1.05 [2.9/3.0]
BE. 1 P298 (B599)

Prolonged exposure of the reactor vessel to a fast neutron flux will cause the reference
temperature for nil-ductility transition (RTnpr) to...

A. increase due to the propagation of existing flaws.
B. decrease due to the propagation of existing flaws.
C. increase due to changes in the material properties of the vessel wall.
D. decrease due to changes in the material properties of the vessel wall.

ANSWER: C.

FRGEI I Booied 35T o g B B 53R R RTor).. ..
A 23 FERG BRBS -

B. i< F]i WG BRI -

C. 23 > Fla W EE g

D. i > F] L AR A o
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g # ¢ K1.05 [2.9/3.0]
B %1 P499 (B500)

Which one of the following types of radiation significantly reduces the ductility of the metal
of a reactor pressure vessel?

A. Beta

B. Thermal neutrons
C. Gamma

D. Fast neutrons

ANSWER: D.

TH RN i B EE KR R R e R E R
A B
B. #¢ 3

C. #rig
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et %7 0 K1.05 [2.9/3.0]
B3 P899 (B1900)

After several years of operation, the maximum allowable stress to the reactor vessel is more
limited by the inner wall than the outer wall because...

A. there is a temperature gradient across the reactor pressure vessel wall.

B. the inner wall has a smaller surface area than the outer wall.

C. the inner wall experiences more neutron-induced embrittlement than the outer wall.
D. the inner wall experiences more tensile stress than the outer wall.

ANSWER: C.

BAESEERLF RS ek F R b BRSO LR
AR R RERR -

B. P EEE @ fft e EE) o

C. PREKE Y 3 BRATSI 2 Hflip bt o BEELE o
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Prolonged exposure to
reactor vessel to

A

B.

C.

D.

neutron radiation; increase
neutron radiation; decrease
boric acid; increase

boric acid; decrease

ANSWER: A.
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Two identical nuclear reactors have been in operation for the last 10 years. Reactor A has
experienced 40 heatup/cooldown cycles with an average power capacity of 50%. Reactor B
has experienced 30 heatup/cooldown cycles with an average power capacity of 60%.

Which reactor will have the lowest reactor vessel nil-ductility transition temperature?

A. Reactor A due to the lower average power capacity.

B. Reactor A due to the greater number of heatup/cooldown cycles.
C. Reactor B due to the higher average power capacity.

D. Reactor B due to the fewer number of heatup/cooldown cycles.

ANSWER: A.
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The two factors that have the greatest effect on the reference temperature for nil-ductility
transition (RTypr) of the reactor vessel over its life are...

A. thermal neutron flux and vessel copper content.
B. thermal neutron flux and vessel carbon content.
C. fast neutron flux and vessel copper content.
D. fast neutron flux and vessel carbon content.

ANSWER: C.
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A% P1699 (B1800)

Two identical nuclear reactors have been in operation for the last 10 years. Reactor A has
experienced 30 heatup/cooldown cycles and has an average power capacity of 60%. Reactor
B has experienced 40 heatup/cooldown cycles and has an average power capacity of 50%.
Which reactor will have the lowest reactor vessel nil-ductility transition temperature?

A. Reactor A due to the fewer number of heatup/cooldown cycles

B. Reactor A due to the higher average power capacity

C. Reactor B due to the greater number of heatup/cooldown cycles

D. Reactor B due to the lower average power capacity

ANSWER: D.
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FEL: P1898 (B1200)

Which one of the following is the major contributor to embrittlement of the reactor vessel?
A. High-energy fission fragments

B. High operating temperature

C. High-energy gamma radiation

D. High-energy neutron radiation

ANSWER: D.

T Al A LR & R ]2

A B iPirHdAr
B. 3 8#EAR

C. 3 i & oif Fam
D ;g,;‘bg_é —}ﬁlj—aﬁx\
g%:D

45



#p : 193010
et 4 K1.05 [2.9/3.0]
BEL: P1997 (B299)

Which one of the following describes the effect of fast neutron irradiation on a reactor
pressure vessel?

A. Increased fatigue crack growth rate

B. Increased plastic deformation prior to failure

C. Increased metal toughness

D. Increased nil-ductility reference transition temperature

ANSWER: D.
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BEL T P2098 (B2100)

Two identical nuclear reactors have been in operation for the last 10 years. Reactor A has
experienced 30 heatup/cooldown cycles and has an average power capacity of 60%. Reactor
B has experienced 40 heatup/cooldown cycles and has an average power capacity of 50%.
Which reactor will have the highest reactor vessel nil-ductility transition temperature?

A. Reactor A due to the fewer number of heatup/cooldown cycles

B. Reactor A due to the higher average power capacity

C. Reactor B due to the greater number of heatup/cooldown cycles

D. Reactor B due to the lower average power capacity

ANSWER: B.
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BEL T P2298

Two identical nuclear reactors have been in operation for the last 10 years. Reactor A has
experienced 40 heatup/cooldown cycles and has an average power capacity of 50%. Reactor
B has experienced 30 heatup/cooldown cycles and has an average power capacity of 60%.
Which reactor will have the highest reactor vessel nil-ductility transition temperature?

A. Reactor A due to the greater number of heatup/cooldown cycles

B. Reactor A due to the lower average power capacity

C. Reactor B due to the fewer number of heatup/cooldown cycles

D. Reactor B due to the higher average power capacity

ANSWER: D.
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BEL T P2599 (B2600)

Two identical nuclear reactors are currently shut down for refueling. Reactor A has an average
lifetime power capacity of 60% and has been operating for 15 years. Reactor B has an average
lifetime power capacity of 75% and has been operating for 12 years.

Which reactor, if any, will have the lowest reactor vessel nil ductility transition temperature?
A. Reactor A due to the lower average lifetime power capacity.

B. Reactor B due to the higher average lifetime power capacity.

C. Both reactors will have approximately the same nil ductility transition temperature
because each core has produced approximately the same number of fissions.

D. Both reactors will have approximately the same nil ductility transition temperature
because fast neutron irradiation in a shut down core is not significant.

ANSWER: C.
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BEL T P2698 (B3000)

Two identical nuclear reactors are currently shut down for refueling. Reactor A has an average
lifetime power capacity of 60% and has been operating for 15 years. Reactor B has an average
lifetime power capacity of 60% and has been operating for 12 years.

Which reactor, if any, will have the lowest reactor vessel nil ductility transition temperature?
A. Reactor A because it has produced the greater number of fissions.

B. Reactor B because it has produced the fewer number of fissions.

C. Both reactors will have approximately the same nil ductility transition temperature
because they have equal average lifetime power capacities.

D. Both reactors will have approximately the same nil ductility transition temperature
because the fission rate in a shut down core is not significant.

ANSWER: B.
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BEL T P2799 (B2800)

Two identical nuclear reactors have been in operation for the last 10 years. Reactor A has
experienced 30 heatup/cooldown cycles and has an average power capacity of 60%. Reactor
B has experienced 20 heatup/cooldown cycles and has an average power capacity of 80%.

Which reactor will have the highest reactor vessel nil-ductility transition temperature and
why?

A. Reactor A due to the greater number of heatup/cooldown cycles

B. Reactor A due to the lower average power capacity

C. Reactor B due to the fewer number of heatup/cooldown cycles

D. Reactor B due to the higher average power capacity

ANSWER: D.
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A nuclear reactor is shut down for refueling following 18 months of operation at an average
power level of 85%. During the shutdown, a reactor vessel metal specimen is removed from
the reactor vessel for testing. The testing determines that the nil-ductility transition (NDT)
temperature of the specimen has decreased from 44°F to 42°F since the previous refueling
shutdown.

Which one of the following conclusions is warranted?

A. The test results are credible and the reactor vessel is more likely to experience brittle
fracture now than after the previous refueling shutdown.

B. The test results are credible and the reactor vessel is less likely to experience brittle
fracture now than after the previous refueling shutdown.

C. The test results are questionable because the specimen NDT temperature would not
decrease during the described 18-month period of operation.

D. The test results are questionable because the specimen NDT temperature would decrease
by more than 2°F during the described 18-month period of operation.

ANSWER: C.
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BBy

A nuclear reactor is shut down for refueling following 18 months of operation at an average
power level of 85%. During the shutdown, a reactor vessel metal specimen is removed from
the reactor vessel for testing. The testing determines that the nil-ductility transition (NDT)
temperature of the specimen has increased from 42°F to 44°F since the previous refueling

shutdown.

P3297 (B3300)

Which one of the following conclusions is warranted?

A.

The test results are credible and the reactor vessel is more susceptible to brittle fracture

now than after the previous refueling shutdown.

B. The test results are credible and the reactor vessel is less susceptible to brittle fracture

now than after the previous refueling shutdown.

The test results are questionable because the vessel NDT temperature would not increase

during the described 18-month period of operation.

D.

The test results are questionable because the vessel NDT temperature would increase by

at least 10°F during the described 18-month period of operation.

ANSWER: A.
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FEL: P3598 (B3600)

A nuclear reactor is shut down for refueling following 18 months of operation at an average
power level of 85%. During the shutdown, a reactor vessel metal specimen is removed from
the reactor vessel for testing. The testing indicates that the nil-ductility transition (NDT)
temperature of the specimen has decreased from 44°F to 32°F since the previous refueling
shutdown.

Which one of the following conclusions is warranted?

A. The test results are credible and the reactor vessel is more likely to experience brittle
fracture now than after the previous refueling shutdown.

B. The test results are credible and the reactor vessel is less likely to experience brittle
fracture now than after the previous refueling shutdown.

C. The test results are questionable because the actual specimen NDT temperature would not
decrease during the described 18-month period of operation.

D. The test results are questionable because the actual specimen NDT temperature would
decrease by much less than indicated by the test results.

ANSWER: C.

O F B L 0w FES%E I8 T 5 i gS (e B B S R
H$%¢uu¢ﬁﬂ$ ﬂ&*%ﬁug&J—@%iﬁW+w,ﬁwmﬁ&Mg
BB (NDT) e 5 j844°F % 2 32°F -

A RIREE T o Az b S LA R R PR RT A 2 B U -

B. RIEEG®T 6 o vde b I LR SR R B R R T A A R

C. Rl#g%73 MA > FIZFYNDTIEAZ € & P iF18F ¥ (@@ ™ % o

D. P& ‘L-‘iv PR > P15 At it18B  cnd@ @) » F P ahF UNDTE R T " #icid »
}%314 PleRp 2 % 97 2 BciE o

gx:C

54



#p : 193010
et 4 K1.05 [2.9/3.0]
FEL T P3898 (B3900)

Two identical nuclear reactors are currently shut down for refueling. Reactor A has an average
lifetime power capacity of 90% and has been operating for 10 years. Reactor B has an average
lifetime power capacity of 80% and has been operating for 15 years.

Which reactor will have the higher reactor vessel nil ductility transition temperature and why?
A. Reactor A because it has the higher average lifetime power capacity.

B. Reactor B because it has the lower average lifetime power capacity.

C. Reactor A because it has produced significantly less fissions.

D. Reactor B because it has produced significantly more fissions.

ANSWER: D.
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BBy

A nuclear reactor is shut down for refueling following 18 months of operation at an average
power level of 85%. During the shutdown, a reactor vessel metal specimen was removed from
the reactor vessel for testing. The tests determined that the nil-ductility transition (NDT)
temperature of the specimen has increased from 42°F to 72°F since the previous refueling

shutdown.

P4250 (B4250)

Which one of the following conclusions is warranted?

A. The test results are credible and the reactor vessel is more likely to experience brittle

fracture now than after the previous refueling shutdown.

B. The test results are credible and the reactor vessel is less likely to experience brittle

fracture now than after the previous refueling shutdown.

C. The test results are questionable because the specimen NDT temperature would not

increase during the described 18-month period of operation.

D. The test results are questionable because the specimen NDT temperature would increase

by less than indicated during the described 18-month period of operation.

ANSWER: D.
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B35 P4450 (B4450)

A nuclear reactor is shut down for refueling. During the shutdown, a reactor vessel metal
specimen is removed from the reactor vessel for testing. The specimen was last tested six
years ago. During the subsequent six years, the reactor has completed several 18-month fuel
cycles with an average power level of 85%.

The test determines that the nil-ductility transition (NDT) temperature of the specimen has
remained unchanged at 44°F since it was last tested. Which one of the following conclusions
Is warranted?

A. The test results are credible, however, the reactor vessel is more susceptible to brittle
fracture now than six years ago.

B. The test results are credible, however, the reactor vessel is less susceptible to brittle
fracture now than six years ago.

C. The test results are questionable because the specimen NDT temperature should have
increased since it was last tested.

D. The test results are questionable because the specimen NDT temperature should have
decreased since it was last tested.

ANSWER: C.
SPE O RE B LR o Ak B A BRI A R Y e TR - A
GRS 2 B o F BB LS & > 1 85%T 3o F 2 A fies L4 18

B2 eRliE o

Pl Xz @t aomg g E(NDT)ER » p P2 L ML ks R g > AR
BAF AA°F o R T AVRIE S G B 7

=

Al BREREET R RA PRI E5 0 Bk RYpRG Voo w2 sk .

)

B. BIFEEET 2 KA PRIt B0 o Bk BRRE TP 2 B R o
C. Blidg% 7 A Fla 8t =Pl k> F Bl NDT f B BiZH 4 o
D. ilia % 4 K AT > T 5 Rl K > F e NDT 8 B fhi% s i o

B%iC

57



P 193010
g # ¢ K1.05 [2.9/3.0]
B 5.1 P4650 (B4650)

Two identical nuclear reactors are currently shut down for refueling. Reactor A has achieved
an average lifetime power capacity of 60% while operating for 12 years. Reactor B has
achieved an average lifetime power capacity of 60% while operating for 15 years.

Which reactor, if any, will have the lower reactor vessel nil ductility transition temperature?
A. Reactor A because it has produced the fewer total number of fissions.

B. Reactor B because it has produced the greater total number of fissions.

C. Both reactors will have approximately the same nil ductility transition temperature
because they have equal average lifetime power capacities.

D. Both reactors will have approximately the same nil ductility transition temperature
because the fission rate in a shut down core is not significant.

ANSWER: A.
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A nuclear power plant is shut down with the reactor coolant system at 1,200 psia and 350°F.
Which one of the following would be most likely to cause pressurized thermal shock of the
reactor vessel?

A. Arapid depressurization followed by a rapid heatup

B. Arapid depressurization followed by a rapid cooldown

C. Arapid cooldown followed by a rapid pressurization

D. Arapid heatup followed by a rapid pressurization

ANSWER: C.
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F5.t P299
Pressurized thermal shock is a condition that can occur following a rapid of the

reactor coolant system (RCS) if RCS pressure is rapidly

A. cooldown; decreased

B. cooldown; increased

C. heatup; decreased

D. heatup; increased

ANSWER: B.
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Which one of the following would be most likely to cause pressurized thermal shock of a
reactor vessel?

A. Starting a reactor coolant pump in an idle loop with the associated steam generator
temperature less than RCS loop temperature.

B. Starting a reactor coolant pump in an idle loop with the associated steam generator
temperature greater than RCS loop temperature.

C. Continuous emergency coolant injection to the RCS during and after a complete and
unisolable rupture of a steam generator steam outlet nozzle.

D. Continuous emergency coolant injection to the RCS during and after a complete and
unisolable rupture of a reactor vessel coolant outlet nozzle.

ANSWER: C.

Tl iR g IR 4 44 & (Pressurized thermal shock) s748 & &+ 9

(&

ol RERR R DE R4 ARR o SRR E chE T A 2 BIE R MY RCS i RR

JT
i

B. fxfr AEHE R B hF g RA KR R ORI A2 BIEA S RCS wiIE
R

C. fTAZBHETI v IM% 27 &% E4(unisonlable) e 5] 3 pr 2 2 15 > 4%
C REA ?ﬁ%;é‘ #r-k 3 RCS o

D. &rF ptfAd ki Rz >0 &2 I 4e(unisonlable) s 2 5 pF & 2 18 > 4F
K BEIRN ?%/é trok 3 RCS

61



#p 1 193010
Sei 4 1 KL1.07 [3.8/4.1]
BE : P100

During a severe overcooling transient, a major concern to the operator is...
A. accelerated zirconium hydriding.

B. loss of reactor vessel water level.

C. loss of reactor coolant pump net positive suction head.

D. brittle fracture of the reactor vessel.

ANSWER: D.
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A5 P1000

An uncontrolled cooldown is a brittle fracture concern because it creates a large
stress at the wall of the reactor vessel.

A. tensile; inner
B. tensile; outer
C. compressive; inner

D. compressive; outer

ANSWER: A.
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During an uncontrolled cooldown of a reactor coolant system, the component most
susceptible to pressurized thermal shock is the...

A. reactor vessel.

B. steam generator tube sheet.

C. cold leg accumulator penetration.

D. loop resistance temperature detector penetration.

ANSWER: A.
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B P1199

Which one of the following describes the thermal stress placed on the reactor vessel during a
cooldown of the reactor coolant system?

A. Compressive at the inner wall, tensile at the outer wall
B. Tensile at the inner wall, compressive at the outer wall
C. Compressive across the entire wall

D. Tensile across the entire wall

ANSWER: B.

TR KT EF EBA AR SRS IR s ot E Rt RS 7
A MBS RS RS RS -

B. MEES RS RS BRIES -

C. FhphksiRES -

D. KFipprEi ks -

% B

65



FP ¢ 193010
Fedt 47 1 K1.07 [3.8/4.1]
B P1500

The thermal stress experienced by the reactor vessel during a reactor coolant system
cooldown is...

A. tensile across the entire vessel wall.

B. tensile at the inner wall, compressive at the outer wall of the vessel.
C. compressive across the entire vessel wall.

D. compressive at the inner wall, tensile at the outer wall of the vessel.

ANSWER: B.
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A nuclear power plant heatup is in progress using reactor coolant pumps. The heatup stress
applied to the reactor vessel is...

A. tensile across the entire wall.

B. tensile at the inner wall and compressive at the outer wall.
C. compressive across the entire wall.

D. compressive at the inner wall and tensile at the outer wall.

ANSWER: D.
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The likelihood of reactor vessel brittle fracture is decreased by minimizing...
A. the oxygen content in the reactor coolant.

B. operation at high reactor coolant temperatures.

C. the time taken to cool down the reactor.

D. the amount of copper contained in the metal used for the reactor vessel.
ANSWER: D.
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Two identical reactors are currently shut down for refueling. Reactor A has an
average lifetime capacity factor of 90 percent and has been operating for 24 years.
Reactor B has an average lifetime capacity factor of 72 percent and has been
operating for 30 years.

Which reactor, if any, will have the lower reactor vessel nil-ductility transition

temperature?

A. Reactor A, because it has produced more total fissions.

B. Reactor B, because it has produced less total fissions.

C. Both reactors will have approximately the same nil-ductility transition
temperature because fast neutron irradiation in a shutdown reactor is not
significant.

D. Both reactors will have approximately the same nil-ductility transition
temperature because each reactor has produced approximately the same number of
fissions.

ANSWER: D.
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Which one of the following comparisons yields a higher probability for brittle fracture

of a reactor vessel?

A. A high fast neutron flux in the reactor rather than a high gamma flux.

B. A high material ductility of the reactor vessel rather than a high material strength.

C. Arapid 100°F reactor heatup at a high temperature rather than at a low
temperature.

D. A rapid 100°F reactor cooldown at a high temperature rather than at a low
temperature.

ANSWER: A.
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Two identical reactors are currently shut down for refueling. Reactor A has an
average lifetime capacity factor of 90 percent and has been operating for 16 years.
Reactor B has an average lifetime capacity factor of 80 percent and has been
operating for 18 years.

Which reactor, if any, will have the lower reactor vessel nil-ductility transition

temperature, and why?

A. Reactor A, due to the higher average lifetime capacity factor.

B. Reactor B, due to the lower average lifetime capacity factor.

C. Both reactors will have approximately the same nil-ductility transition
temperature because each reactor has produced approximately the same number of
fissions.

D. Both reactors will have approximately the same nil-ductility transition
temperature because fast neutron irradiation in a shutdown reactor is not
significant.

ANSWER: C.
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Which one of the following comparisons yields a lower probability for brittle fracture

of a reactor vessel?

A. A high gamma flux in the reactor rather than a high fast neutron flux.

B. A high material strength of the reactor vessel rather than a high material ductility.

C. Arrapid 100°F reactor heatup at a low temperature rather than at a high
temperature.

D. A rapid 100°F reactor cooldown at a low temperature rather than at a high
temperature.

ANSWER: A.
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