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KNOWLEDGE: K1.01 [2.8/3.2]
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The pressure stress on a reactor vessel wall is...

A. tensile across the entire wall.

B. compressive across the entire wall.

C. tensile on the inner wall, compressive on thieowall.

D. compressive on the inner wall, tensile on thieowall.

ANSWER: A.
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QID: P296

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

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

ANSWER: D.
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The conditions for brittle fracture of the reactessel are most closely approached at...
A. 400°F, 10 psig.

B. 400°F, 400 psig.

C. 120°F, 10 psig.

D. 120°F, 400 psig.

ANSWER: D.

TOPIC: 193010
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QID: P497 (B499)

Which one of the following comparisons will resimta_higher probability for brittle fracture of the
reactor vessel?

A. A high gamma flux in the reactor rather thanghmeutron flux.
B. A high oxygen content in the reactor coolanheathan a low oxygen content.
C. A high material strength in the reactor vesatier than a high material ductility.

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

ANSWER: C.
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Which one of the following reduces the probabibifybrittle 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.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P1296

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

A. A high temperature rather than a low temperature
B. A tensile stress rather than a compressivesstres
C. Performing a 100°F/hour heatup rather than &A/00ur cooldown.

D. Fabricating the vessel from stainless steekratian carbon steel.

ANSWER: B.
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Which one of the following statements describesréhationship between brittle fracture and the
nil-ductility transition temperature?

A. Operation below the nil-ductility transition t@@rature will result in brittle fracture.
B. Operation above the nil-ductility transition teenature will result in brittle fracture.

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

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

ANSWER: C.

TOPIC: 193010
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Which one of the following comparisons increasesgtobability for brittle fracture of a reactor
vessel wall?

A. Using a vessel fabricated from stainless stablar than carbon steel.

B. Subjecting the vessel wall to a compressivesstrather than a tensile stress.

C. A high reactor coolant temperature rather thlowareactor coolant temperature.
D. Performing a 100°F/hr cooldown of the reactdheathan a 100°F/hr heatup.

ANSWER: D.
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Which one of the following comparisons increasesgtobability of brittle fracture for a reactor
vessel wall?
A. Performing a 50°F/hr cooldown at 1,600 psiaeatihhan a 50°F/hr cooldown at 1,200 psia.

B.

C.

A compressive stress across the vessel wakrdtian a tensile stress.

A high reactor coolant temperature rather thlowareactor coolant temperature.

D. Changing the reactor vessel manufacturing ptescrease toughness while maintaining the
same yield strength.

ANSWER: A.

TOPIC: 193010

KNOWLEDGE: K1.01 [2.8/3.2]

QID: P1796

Brittle fracture of the reactor vessel wall is leldeely to occur at...

A.

B.

C.

D.

120°F; 2,200 psig.
120°F; 400 psig.
400°F; 2,200 psig.

400°F; 400 psig.

ANSWER: D.
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Brittle fracture of the reactor vessel (RV) is mligtly to occur during a reactor when
RV temperature is the nil-ductility s@ion temperature.

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

D. heatup; below

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
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Which one of the following will normally preventitite fracture failure of a reactor vessel?
A. Manufacturing the reactor vessel from low carlsteel.

B. Maintaining reactor vessel pressure below thgimam design limit.

C. Operating above the nil-ductility transition teenature.

D. Maintaining the number of reactor vessel heawgtown cycles within limits.

ANSWER: C.
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Brittle fracture of the reactor vessel (RV) is lddsely to occur during a of the RV whe
RV temperature is the nil-ductility s@ion temperature.

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

D. heatup; below

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P2496 (B2499)

Brittle fracture of a low-carbon steel is more likéo occur when the temperature of the steel is
the nil-ductility transition temperatwed will normally occur when the applied stress i
the stéglyield strength (or yield stress) at room tempeeat

A. less than; less than

B. less than; greater than

C. greater than; less than

D. greater than; greater than

ANSWER: A.
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Which one of the following comparisons will resimta higher probability for brittle fracture of a
reactor vessel?

A. A reactor coolant pH of 8.5 rather than 9.0.
B. A high oxygen content in the reactor coolanheathan a low oxygen content.
C. A 50°F/hr cooldown rather than a 100°F/hr heatup

D. A high gamma flux in the reactor rather tharighineutron flux.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.01 [2.8/3.2]
QID: P2896

Which one of the following comparisons will resinta lower probability of brittle fracture failui
the reactor vessel?

A. A reactor coolant pH of 9.0 rather than 8.5.

B. A low oxygen content in the reactor coolant eatthan a high oxygen content.
C. A 50°F/hr cooldown rather than a 100°F/hr heatup

D. A high gamma flux in the reactor rather tharighimeutron flux.

ANSWER: D.
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The nil-ductility transition temperature for a reacvessel is the temperature...

A. below which the probability of brittle fractusggnificantly increases.

B. determined by fracture mechanics to be equivdtethe reference transition temperature.
C. determined by Charpy V-notch test to be equntaie the reference transition temperature.

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

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.02 [2.4/2.5]
QID: P597 (B2699)

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

A. above which the RV metal will elastically defoam RV pressure decreases.

B. above which the RV metal loses its ability tastically deform as RV pressure increases.
C. below which the RV metal will elastically deforas RV pressure decreases.

D. below which the RV metal loses its ability tagtically deform as RV pressure increases.

ANSWER: D.
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The nil-ductility transition temperature is the f@@nature above which...
A. alarge compressive stress can result in bffitileture.

B. a metal exhibits more ductile tendencies.

C. the probability of brittle fracture increases.

D. no appreciable deformation occurs prior to falu

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.02 [2.4/2.5]
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The nil-ductility transition temperature is thatgerature...

A. below which vessel failure is imminent.

B. above which vessel failure is imminent.

C. below which the probability of brittle fractusegnificantly increases.
D. above which the probability of brittle fractusignificantly increases.

ANSWER: C.
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The likelihood of brittle fracture failure of theactor vessel is reduced by...
A. reducing gamma flux exposure.

B. reducing vessel temperature.

C. reducing vessel pressure.

D. increasing vessel age.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P142

Which one of the following reactor coolant systdRCS) conditions is least effective in preventing
brittle fracture of the reactor vessel?

A. Operating within prescribed RCS heatup and cowldrate limitations.

B. Operating with RCS temperature greater thamtihéuctility transition temperature.
C. Operating with low RCS pressure when RCS tentpexas low.

D. Operating with a ramped RCS temperature asoepotver level increases.

ANSWER: D.
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Why are reactor coolant system cooldown rate litiites established?
A. Prevent excessive reactivity additions.

B. Prevent brittle fracture of the reactor vessel.

C. Prevent excessive reactor coolant system subgool

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

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P300

The thermal stress experienced by the reactor Méggag a reactor coolant system heatup is...
A. compressive at the inner wall and tensile ataier wall of the vessel.
B. tensile at the inner wall and compressive abtiter wall of the vessel.
C. tensile across the entire vessel wall.

D. compressive across the entire vessel wall.

ANSWER: A.
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The total stress on the reactor vessel inner wateater during cooldown than heatup because...
A. thermal stress during heatup totally offsetsspuee stress at the inner wall.
B. both pressure stress and thermal stress arigetahtghe inner wall during cooldown.

C. the tensile thermal stress at the inner wajtésater in magnitude than the compressive pressure
stress at the same location during cooldown.

D. thermal stress during both cooldown and heauerisile at the inner wall, but the thermal stress
during cooldown is greater in magnitude.

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P898

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

B. reducing reactor vessel pressure.

C. reducing reactor vessel temperature.

D. increasing the reactor vessel gamma flux exgosur

ANSWER: B.
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Which one of the following will increase the comgsire 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.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P1298

Which one of the following applies a compressivest to the inner wall of the reactor vessel duaing
reactor coolant system heatup?

A. Embrittlement stress
B. Yield stress

C. Pressure stress

D. Thermal stress

ANSWER: D.
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Which one of the following is the most limiting cponent for establishing reactor coolant system
heatup/cooldown rate limits?

A. Pressurizer
B. Reactor vessel
C. Fuelrod

D. Steam generator

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P1598

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

A. Yield stress

B. Thermal stress

C. Pressure stress

D. Embrittlement stress

ANSWER: B.
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Which one of the following will apply a compressisteess to the outside wall of the reactor vessel?
A. Decreasing reactor coolant system pressure.

B. Increasing reactor coolant system pressure.

C. Performing a reactor coolant system cooldown.

D. Performing a reactor coolant system heatup.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P2397 (B2399)

Reactor coolant system pressure-temperature lumes are derived by using a conservative value
for the reactor vessel nil-ductility transition tpemature (NDTT).

Early in core life, the conservative value of NDIiET than actual NDTT; the actual NDTT
is verified periodically over core life by

A. higher; removing and testing irradiated specisehreactor vessel material
B. higher; in-service inspection and analysis efdactor vessel wall
C. lower; removing and testing irradiated specimairg®actor vessel material
D. lower; in-service inspection and analysis of ib&ctor vessel wall

ANSWER: A.
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Which one of the following operating limitationsdssigned to prevent brittle fracture of the reacto
vessel and/or the reactor coolant system (RCS)?

A. Maximum setpoint for the pressurizer safety ealv
B. Maximum differential pressure between the RC& thie steam generators.
C. Maximum RCS pressure versus RCS temperatui@ goren RCS heatup rate.

D. Maximum differential temperature between the RAD8 the pressurizer.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.04 [3.3/3.7]
QID: P3698 (B3700)

A reactor is shutdown with the shutdown coolingtsgsmaintaining reactor coolant temperature at
240°F immediately following an uncontrolled rapmbtdown from 500°F. If reactor coolant
temperature is held constant at 240°F, which ortlkeeofollowing describes the change in tensilesstre
on the inner wall of the reactor vessel (RV) over hext few hours?

A. Decreases, because the temperature gradierstsati® RV wall will decrease.

B. Increases, because the temperature gradiergsaitre RV wall will decrease.

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

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

ANSWER: A.
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Fast neutron irradiation of the reactor vesselltesu stresses within the vessel metal,
thereby the nil-ductility transition fgnature.

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

D. increased; decreasing

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P143

Fast neutron irradiation adversely affects thetmraessel primarily by causing...
A. metal embrittlement.

B. brittle fracture.

C. flaw initiation.

D. flaw propagation.

ANSWER: A.
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Prolonged exposure of a reactor vessel to a fagtareflux will cause the nil-ductility transition
temperature to...

A. decrease, due to the propagation of existingdla
B. increase, due to the propagation of existingdla
C. decrease, due to changes in the material prep@ftthe vessel wall.

D. increase, due to changes in the material pneseot the vessel wall.

ANSWER: D.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P398  (B400)

The likelihood of reactor vessel brittle fractusediecreased 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 tisethe reactor vessel.

ANSWER: D.
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Which one of the following types of radiation msgjnificantly reduces the ductility of a reactor
vessel?

A. Beta
B. Thermal neutrons
C. Gamma

D. Fast neutrons

ANSWER: D.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P899  (B1900)

After several years of operation, the maximum adiblg stress to the reactor vessel is more limiyed b
the inner wall than the outer wall because...

A. the inner wall has a smaller surface area tharouter wall.

B. the inner wall experiences more tensile strieas the outer wall.

C. the inner wall operates at a higher temperdhae the outer wall.

D. the inner wall experiences more neutron-indue@dbrittlement than the outer wall.

ANSWER: D.
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Prolonged exposure to will cause thduwtility transition temperature of the reactor
vessel to

A. neutron radiation; increase
B. neutron radiation; decrease
C. normal operating pressure; increase

D. normal operating pressure; decrease

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1100 (B1100)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 40
heatup/cooldown cycles with an average capacitpfaf 50 percent. Reactor B has experienced 30
heatup/cooldown cycles with an average capacitypfaif 60 percent.

Which reactor will have the lower reactor vessebuictility transition temperature, and why?

A. Reactor A, due to the lower average capacittofac

B. Reactor A, due to the greater number of heatupdown cycles.

C. Reactor B, due to the higher average capaaditpfa

D. Reactor B, due to the fewer number of heatupdmen cycles.

ANSWER: A.
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The two factors that have the greatest effect emthductility transition temperature of the react
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.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1699 (B1800)

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 30
heatup/cooldown cycles with an average capacityfadf 60 percent. Reactor B has experienced 40
heatup/cooldown cycles with an average capacityfaif 50 percent.

Which reactor will have the lower reactor vessébuictility transition temperature, and why?

A. Reactor A, due to the higher average capaciiofa

B. Reactor A, due to the fewer number of heatupémen cycles.
C. Reactor B, due to the lower average capacitypfac

D. Reactor B, due to the greater number of heab@bdown cycles.

ANSWER: C.
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Which one of the following is the major contributorembrittiement of a reactor vessel?
A. High-energy fission fragments

B. High operating temperature

C. High-energy gamma radiation

D. High-energy neutron radiation

ANSWER: D.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P1997 (B299)

Which one of the following describes the effectast neutron irradiation on a reactor vessel?
A. Increased fatigue crack growth rate

B. Increased plastic deformation prior to failure

C. Increased ductility

D. Increased nil-ductility transition temperature

ANSWER: D.
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Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 30
heatup/cooldown cycles and has an average capacitr of 60 percent. Reactor B has experienced
40 heatup/cooldown cycles and has an average taecior of 50 percent.

Which reactor will have the higher reactor vesdgletlnctility transition temperature, and why?

A. Reactor A, due to the fewer number of heatugfmen cycles.

B. Reactor A, due to the higher average capacitipfa

C. Reactor B, due to the greater number of heatofdown cycles.

D. Reactor B, due to the lower average capacitipfac

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2298

Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 40
heatup/cooldown cycles and has an average capacity of 50 percent. Reactor B has experienced
30 heatup/cooldown cycles and has an average taactior of 60 percent.

Which reactor will have the higher reactor vessietiuctility transition temperature?

A. Reactor A, due to the greater number of heaagddown cycles.

B. Reactor A, due to the lower average capacitiofac

C. Reactor B, due to the fewer number of heatupdomen cycles.

D. Reactor B, due to the higher average capacattyfa

ANSWER: D.

-24- Brittle Fracture and Vessel Thermal Stress



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2599 (B2600)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 60 percent and has been oper&tinl5 years. Reactor B has an average lifetime
capacity factor of 75 percent and has been opegr&dml?2 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature, andy®h

A. Reactor A, due to the lower average lifetimeamagy factor.

B. Reactor B, due to the higher average lifetinfgacsty factor.

C. Both reactors will have approximately the sanheluctility transition temperature because each
reactor has produced approximately the same nuaibissions.

D. Both reactors will have approximately the sant@luctility transition temperature because fast
neutron irradiation in a shutdown reactor is ngh#gicant.

ANSWER: C.
TOPIC: 193010

KNOWLEDGE: K1.05 [2.9/3.0]
QID: P2698 (B3000)

Two identical reactors are currently shut downrédueling. Reactor A has achieved an average
lifetime capacity factor of 60 percent while opergtfor 15 years. Reactor B has achieved an
average lifetime capacity factor of 60 percent wioperating for 12 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature, andy®h
A. Reactor A, because it has produced more tatsidns.

B. Reactor B, because it has produced less tstbfis.

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

D. Both reactors will have approximately the sant@luctility transition temperature because the
fission rate in a shutdown reactor is not significa

ANSWER: B.
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Two identical reactors have been in operationHerlast 10 years. Reactor A has experienced 30
heatup/cooldown cycles and has an average capacitr of 60 percent. Reactor B has experienced
20 heatup/cooldown cycles and has an average tafactior of 80 percent.

Which reactor will have the higher reactor vesdgletlnctility transition temperature, and why?

A. Reactor A, due to the lower average capacitjofac

B. Reactor A, due to the greater number of heatupdown cycles.

C. Reactor B, due to the higher average capadaditpifa

D. Reactor B, due to the fewer number of heatupdmwen cycles.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P3197 (B3200)

A reactor is shut down for refueling following 1&nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen was removed from the reactor vessel
for testing. The testing determined that the nittdity transition (NDT) temperature of the
specimen decreased from 44°F to 42°F since thequgvefueling shutdown.

Which one of the following conclusions is warrarited

A. The test results are credible and the reactsselas more likely to experience brittle fractomv
than after the previous refueling shutdown.

B. The test results are credible and the reactsselas less likely to experience brittle fractncav
than after the previous refueling shutdown.

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

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

ANSWER: C.
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A reactor is shut down for refueling following 18nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen was removed from the reactor vessel
for testing. The testing determined that the nittdity transition (NDT) temperature of the
specimen increased from 42°F to 44°F since theiguewefueling shutdown.

Which one of the following conclusions is warrarted

A. The test results are credible and the reactsselds more susceptible to brittle fracture noanth
after the previous refueling shutdown.

B. The test results are credible and the reactssalas less susceptible to brittle fracture noanth
after the previous refueling shutdown.

C. The test results are questionable because #seMIDT temperature would not increase during
the described 18-month period of operation.

D. The test results are questionable because #sMSEDT temperature would increase by
at least 10°F during the described 18-month pesfazperation.

ANSWER: A.
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A reactor is shut down for refueling following 18nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen is removed from the reactor vessel for
testing. The testing indicates that the nil-ditgtiransition (NDT) temperature of the specimes ha
decreased from 44°F to 32°F since the previouslefy shutdown.

Which one of the following conclusions is warrarted

A. The test results are credible and the reactsselds more likely to experience brittle fractamv
than after the previous refueling shutdown.

B. The test results are credible and the reactesalds less likely to experience brittle fractnoav
than after the previous refueling shutdown.

C. The test results are questionable because thal apecimen NDT temperature would not
decrease during the described 18-month period efation.

D. The test results are questionable because thal apecimen NDT temperature would decrease by
much_less than indicated by the test results.

ANSWER: C.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P3898 (B3900)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been oper&tinlO years. Reactor B has an average lifetime
capacity factor of 80 percent and has been opegr&aiml5 years.

Which reactor will have the higher reactor vesdgletlnctility transition temperature, and why?

A. Reactor A, because it has the higher averagenie capacity factor.

B. Reactor B, because it has the lower averagintiéecapacity factor.

C. Reactor A, because it has produced significdefly fissions.

D. Reactor B, because it has produced significantlye fissions.

ANSWER: D.
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A reactor is shut down for refueling following 18nths of operation at an average power level of 85
percent. During the shutdown, a reactor vessehlnspecimen was removed from the reactor vessel
for testing. The tests determined that the niltditctransition (NDT) temperature of the specimen
increased from 42°F to 72°F since the previousalefg shutdown.

Which one of the following conclusions is warrarited

A. The test results are credible and the reactsselds more likely to experience brittle fractamv
than after the previous refueling shutdown.

B. The test results are credible and the reactesalds less likely to experience brittle fractnoav
than after the previous refueling shutdown.

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

D. The test results are questionable because dunspn NDT temperature would increase by less
than indicated during the described 18-month peoiomperation.

ANSWER: D.
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A reactor is shut down for refueling. During theitdown, a reactor vessel metal specimen was
removed from the reactor vessel for testing. Tgeesnen was last tested six years ago and then
returned to its original location in the reactossel. During the subsequent six years, the rehetor
completed several 18 month fuel cycles with an agepower level of 85 percent.

The tests determined that the nil-ductility traiosit(NDT) temperature of the specimen has remained
unchanged at 44°F since it was last tested. Wimehof the following conclusions is warranted?

A. The test results are credible; however, thetoga@ssel is more susceptible to brittle fractuvey
than six years ago.

B. The test results are credible; however, thetoeaessel is less susceptible to brittle fracturey
than six years ago.

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

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

ANSWER: C.
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Two identical reactors are currently shut downrédueling. Reactor A has achieved an average
lifetime capacity factor of 60 percent while opérgtfor 12 years. Reactor B has achieved an
average lifetime capacity factor of 60 percent wioperating for 15 years.

Which reactor, if any, will have the lower reactassel nil-ductility transition temperature?

A. Reactor A, because it has produced less tatsilins.

B. Reactor B, because it has produced more tatsibfns.

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

D. Both reactors will have approximately the sant@luctility transition temperature because the
fission rate in a shutdown reactor is not significa

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P5550 (B5550)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been opegr&dim24 years. Reactor B has an average lifetime
capacity factor of 72 percent and has been oper&in30 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature?

A. Reactor A, because it has produced more tatsidns.

B. Reactor B, because it has produced less tstbfis.

C. Both reactors will have approximately the samheluctility transition temperature because fast
neutron irradiation in a shutdown reactor is ngh#gicant.

D. Both reactors will have approximately the sant@luctility transition temperature because each
reactor has produced approximately the same nuaibissions.

ANSWER: D.
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Which one of the following comparisons yields alt@gprobability for brittle fracture of a reactor
vessel?

A. A high fast neutron flux in the reactor rathlean a high gamma flux.
B. A high material ductility of the reactor vessather than a high material strength.
C. Arapid 100°F reactor heatup at a high tempegatather than at a low temperature.

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

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.05 [2.9/3.0]
QID: P6950 (B6950)

Two identical reactors are currently shut downrédueling. Reactor A has an average lifetime
capacity factor of 90 percent and has been oper&tinl6 years. Reactor B has an average lifetime
capacity factor of 80 percent and has been opegr&aiml8 years.

Which reactor, if any, will have the lower reactessel nil-ductility transition temperature, andy®h

A. Reactor A, due to the higher average lifetimgagaty factor.

B. Reactor B, due to the lower average lifetimeacaty factor.

C. Both reactors will have approximately the sanheluctility transition temperature because each
reactor has produced approximately the same nuaibissions.

D. Both reactors will have approximately the sant@luctility transition temperature because fast
neutron irradiation in a shutdown reactor is ngh#gicant.

ANSWER: C.
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Which one of the following comparisons yields a éwyrobability for brittle fracture of a reactor
vessel?

A. A high gamma flux in the reactor rather thanghHast neutron flux.
B. A high material strength of the reactor vesa#ter than a high material ductility.
C. Arapid 100°F reactor heatup at a low tempeeatather than at a high temperature.

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

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.06 [3.6/3.8]
QID: P99

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

A. A rapid depressurization followed by a rapid tugpa
B. A rapid depressurization followed by a rapid Icoovn.
C. Arapid cooldown followed by a rapid pressuriaat
D. A rapid heatup followed by a rapid pressurizatio

ANSWER: C.
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Pressurized thermal shock is a condition that caarofollowing a rapid of the reactor

coolant system if system pressure is rapidly
A. cooldown; decreased

B. cooldown; increased

C. heatup; decreased

D. heatup; increased

ANSWER: B.

TOPIC: 193010
KNOWLEDGE: K1.06 [3.6/3.8]
QID: P2800

Which one of the following reactor coolant systdRCE) events would be most likely to cause a
pressurized thermal shock to the reactor vessel?

A. Starting a reactor coolant pump in an idle R@&lwith the associated steam generator
temperature less than the loop temperature.

B. Starting a reactor coolant pump in an idle R@&plwith the associated steam generator
temperature greater than the loop temperature.

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

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

ANSWER: C.
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During a severe reactor coolant system overcoatargsient, a major concern is...
A. accelerated zirconium hydriding.
B. loss of reactor vessel water level.
C. loss of reactor coolant pump net positive suchiead.
D. brittle fracture of the reactor vessel.
ANSWER: D.
TOPIC: 193010
KNOWLEDGE: K1.07 [3.8/4.1]
QID: P1000
An uncontrolled cooldown is a brittle fracture centbecause 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 cobkystem, the component most susceptible to
brittle fracture is the...

A. reactor vessel.
B. steam generator tube sheet.
C. cold leg accumulator penetration.

D. loop resistance temperature detector penetration

ANSWER: A.

TOPIC: 193010
KNOWLEDGE: K1.07 [3.8/4.1]
QID: P1199

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

A. Tensile across the entire wall.

B. Compressive across the entire wall.

C. Tensile at the inner wall, compressive at theowall.
D. Compressive at the inner wall, tensile at thieiowall.

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

A. tensile across the entire wall.

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

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

ANSWER: D.
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