FB 192003
arae 58 0 K1.01[2.7/2.8]
BE. 1 P347 (B350)

Which one of the following statements is a characteristic of subcritical multiplication?
A. The subcritical neutron level is directly proportional to the neutron source strength.

B. Doubling the indicated count rate by reactivity additions will reduce the margin to
criticality by approximately one quarter.

C. For equal reactivity additions, it takes less time for the new equilibrium source range
count rate to be reached as K. approaches unity.

D. An incremental withdrawal of a given control rod will produce an equivalent equilibrium
count rate increase, whether Kegris 0.88 or 0.92.

ANSWER: A.

T 7R —‘ﬁ A_=& §@ 7t # 78 (subcritical multiplication) si4F {4 ?

A Z§RA P F Y SRR R S o

B. 4ok i 4cF R a @ i B BE RO TRRAR g A2 - o
C.dekHiictple F R > § Kyt T30 1 > EFATHT R B FTE R RS -
D. E- F & il & o B Aodp b T Gt B 0 72 KR 0.88240.9277 2% o
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FB 192003
arae 58 0 K1.01[2.7/2.8]
BE. 1 P448 (B1949)

A subcritical nuclear reactor has an initial source/startup range count rate of 150 cps with a
shutdown reactivity of -2.0% AK/K. How much positive reactivity must be added to establish
a stable count rate of 300 cps?

A. 0.5% AK/K

B. 1.0% AK/K

C. 1.5% AK/K

D. 2.0% AK/K

ANSWER: B.

- X TRRF R iRPE/Ecds FE (source/startup range) 4~ 4ot e S 150 cps B B g F B
B5-20%AK/K 37~ 97 BHA4F S0 F BAR > 2 a4 #SE 3300 cps ?
A. 0.5% AK/K

B. 1.0% AK/K

C. 1.5% AK/K

D. 2.0% AK/K

¥% B



FB 192003
arae 58 0 K1.01[2.7/2.8]
BE. .  P848 (B2149)

A subcritical nuclear reactor has an initial K¢ of 0.8 at a source range count rate of 100 cps.
Positive reactivity is added until K¢ equals 0.95. What is the final equilibrium source range
count rate?

A. 150cps

B. 200 cps

C. 300 cps

D. 400 cps

ANSWER: D.

- R F B 45K 5 0.8 0 IR FF (source range) it B 5 100 cps o Hi 4 it F A X
Keff—%ﬁ 320.95 > P& ¥ R PR T @5’;‘[‘&—3‘ L5009

A. 150 cps

B. 200 cps

C. 300 cps

D. 400 cps



FB 192003
arae 58 0 K1.01[2.7/2.8]
B 5.1 P1348 (B1449)

A nuclear reactor is shutdown by 1.8% AK/K. Positive reactivity is added which increases
stable neutron count rate from 15 to 300 cps.

Assuming the reactor is still subcritical, what is the current value of Keg?
A. 0.982

B. 0.990

C. 0.995

D. 0.999

ANSWER: D.

-G R BB -1.8% AK/KhE R 0 2 ke F R 0 B AR T F P EF
15 cps3§ 2 300 cps °

Bk F BBt Rh o R B m K F 07

A. 0.982

B. 0.990

C. 0.995

D. 0.999

%% 1 D.
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FB 192003
arae 58 0 K1.01[2.7/2.8]
B 5. . P1448 (B1840)

A subcritical nuclear reactor has an initial source/startup range count rate of 150 cps with a
shutdown reactivity of -2.0% AK/K. Approximately how much positive reactivity must be
added to establish a stable count rate of 600 cps?

A. 0.5% AK/K

B. 1.0% AK/K

C. 1.5% AK/K

D. 2.0% AK/K

ANSWER: C.

- T TR S KR B g 4R Pl FE (source/startup range):t #ic i 150 cps 0 4%

PFenk R 5 -2.0% AK/K © 325 B B % #0iE = 600 cps erff a3+ 85 » G4 x> 50 ¢
PR

A. 0.5% AK/K
B. 1.0% AK/K
C. 1.5% AK/K

D. 2.0% AK/K



FB 192003
arae 58 0 K1.01[2.7/2.8]
FE. . P1748

A subcritical nuclear reactor has an initial source/startup range count rate of 60 cps with a
shutdown reactivity of -2.0% AK/K. How much positive reactivity must be added to establish
a stable count rate of 300 cps?

A. 0.4% AK/K

B. 0.6% AK/K

C. 1.4% AK/K

D. 1.6% AK/K

ANSWER: D.

- = gRR P F R R B ade de R PR B ds P (source/startup range) it #icd 2 60 cps 0 18 s pE

HIE B 5 -2.0% AK/K ° 3% 5 b B it = 300 cps SR R e 0 & e r 5K
KR ?

A. 0.4% AK/K
B. 0.6% AK/K
C. 1.4% AK/K

D. 1.6% AK/K



FB 192003
arae 58 0 K1.01[2.7/2.8]
B E.: P1848 (B1170)

A nuclear power plant that has been operating at rated power for two months experiences a
reactor trip. Two months after the reactor trip, with all control rods still fully inserted, a stable
count rate of 20 cps is indicated on the source/startup range nuclear instruments.

The majority of the source/startup range detector output is being caused by the interaction of
with the detector.

A. intrinsic source neutrons

B. fission gammas from previous power operation

C. fission neutrons from subcritical multiplication

D. delayed fission neutrons from previous power operation

ANSWER: C.

PR TRMFIFFEEA B T GF-ZF BFER- LRI BY 75 4l
™% 246~ > JRFE/ETE FE (source/startup range) ¥ it & T 47T e w3 B 5 20 cps ©
Al RSPt e S RN AR R W BRI BEr @ A4 o

A. #7F ik ¢ + (intrinsic source neutrons) e

B. A FEE A A ol B el o

C. = 7@ 3 78 (subcritical multiplication)#7 & 4 4 B ¢ F o

D. Ao s FFHEAA S B & B¢ 5 o

gx:C



FB 192003
arae 58 0 K1.01[2.7/2.8]
BB P2248 (B2249)

Two nuclear reactors are currently shut down with a reactor startup in progress. The two
reactors are identical except that reactor A has a source neutron strength of 100 neutrons per
second and reactor B source neutron strength is 200 neutrons per second. Control rods are
stationary and K is 0.98 in both reactors. Core neutron level has reached equilibrium in both
reactors.

Which one of the following lists the core neutron level (neutrons per second) in reactors A and
B?

Reactor A Reactor B
A. 5,000 10,000
B. 10,000 20,000
C. 10,000 40,000
D. 20,000 40,000
ANSWER: A.

P+ F REAEZBp w iy B - REFLH oA 3F REXD2HF L F EEADY
R R 52 100n/sec F B EBY F R B 2200n/sece A H 2 B0 3 IR R
FKepr's 5098 0 A K BB P F fif?fa'rsii I T e

T F s BAL BT P b (n/sec) K B FE 9

FREA FREB

A. 5,000 10,000
B. 10,000 20,000
C. 10,000 40,000
D. 20,000 40,000
Ex A



8 192003

g 5 - K1.01 [2.7/2.8]

B 5Lt P2448 (B2649)

A nuclear reactor startup is being performed with xenon-free conditions. Control rod
withdrawal is stopped when K equals 0.995 and count rate satbilizes at 1,000 cps. No

additional operator actions are taken.

Which one of the following describes the count rate 20 minutes after rod withdrawal is
stopped?

A. 1,000 cps and constant.

B. Less than 1,000 cps and decreasing toward the prestartup count rate.
C. Less than 1,000 cps and stable above the prestartup count rate.

D. Greater than 1,000 cps and increasing toward criticality.

ANSWER: A.

PG F BB AR L TR o 5 N DK ® T0.995PF % 0 0 A 3l R
T 71,000 cps - iR A BT b iF o

T ie L Fade AT b 39 1204 4B 1S it e 7

A. 371,000 cps » T BAFF T o

B. ] *%1,000cps > I §P v frds w et Ho g ] o

C. ] #1,000cps » & f8 %t § 0 fcds 3+ ek sl it -

D. +*:1,000cps > I §P o @it B e o

R A



FB 192003
arae 58 0 K1.01[2.7/2.8]
BE. 1 P3048 (B3049)

A nuclear reactor startup is being commenced with initial source (startup) range count rate
stable at 20 cps. After a period of control rod withdrawal, count rate stabilizes at 80 cps.

If the total reactivity added by the above control rod withdrawal is 4.5 %AK/K, how much
additional positive reactivity must be inserted to make the reactor critical?

A. 1.5 %AK/K
B. 2.0 %AK/K
C. 2.5%AK/K
D. 3.0 %AK/K

ANSWER: A.

v

- RS F R ET RS (R ) e 5 20 opsefE L R dpfede o b 110 0 - B
B 3 S L3080 cps -

R F A 545 %AKK 0 ZH G S U DR A 0 i F R BE TR
n 2

>

1.5 %AK/K
B. 2.0 %AK/K
C. 2.5 %AK/K
D. 3.0 %AK/K

BE A
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FB 192003
arae 58 0 K1.01[2.7/2.8]
F g P3348

A xenon-free shutdown nuclear power plant is slowly cooling down due to an unisolable
steam leak. When the cooldown started at 400°F, the readings on all source range nuclear
instruments were 80 counts per second (cps). After one hour, when the reactor coolant
temperature reached 350°F, source range count rate was 160 cps on all source range
instruments.

Assume that the moderator temperature coefficient remains constant throughout the cooldown,
and no operator action is taken. What will be the status of the reactor when reactor coolant
temperature reaches 290°F?

A. Subcritical, with source range count rate below 320 cps

B. Subcritical, with source range count rate above 320 cps

C. Supercritical, with source range count rate below 320 cps

D. Supercritical, with source range count rate above 320 cps

ANSWER: D.
B PR ORS PR R Be d 3T R E IR 3L T M K (unisolable steam leak) @ i P %
B o TRALA00F B4 i pF o 15 REE o R B I et L 80cps o — L BRI 0 F

Rerus proRR R E D) 350°F 0 273 hiE R B SRS 5 160 cps ©

BEREHERGERN T EFASF 2R FR R A3 HFPER AR %F BE Ak
B R E 3] 290°F preryk i G @ 9

o

A, et FRR 0 JREPE S M3 320 cps
B. et E TRl 0 REEEcE B 3T 320 cps o
C. RS » RFF #3120 320 cps °
D. a2t 5h o RiFHcS B 3 320 cps ©

%% 0],

A
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FB 192003
arae 58 0 K1.01[2.7/2.8]
B E. 1 P3848 (B3849)

A nuclear reactor is shutdown with a K¢ of 0.8. The source range count rate is stable at 800
cps. What percentage of the core neutron population is being contributed directly by neutron
sources other than neutron-induced fission?

A. 10%

B. 20%

C. 80%

D. 100%
ANSWER: B.

- My F BBk 5 0.8 o IR FE (source range) 18R] B 2 #ic 48 220800 cps © Vg
ot Tz ? s B REd P SRR EAAE T FFAHF RERDE A LR ?

A. 10%
B. 20%
C. 80%
D. 100%

B% B,

12



FB 192003
arae 58 0 K1.01[2.7/2.8]
BE. 0 P3925(B3925)

A nuclear reactor startup is in progress at a nuclear power plant with core K¢ equal to 0.90.
By what factor will the core neutron level have increased when the reactor is stabilized with
core K equal to 0.99?

A. 10

B. 100

C. 1,000

D. 10,000

ANSWER: A.

i

i\4

U
4
(i

—

)“‘

YRR RF B Ko s 0.90B fads o F i BYh v 8 T A Ko 220,995 » 4w
H ?

&~

~

AN
V&

1, 2
I

5

A. 10
B. 100

C. 1,000

O

10,000

13



FB 192003
arae 58 0 K1.01[2.7/2.8]
BB P4225 (B4225)

A nuclear reactor is shutdown with a K¢ of 0.96 and a stable source range indication of 50
counts per second (cps) when a reactor startup is commenced. Which one of the following
will be the stable source range indication when K. reaches 0.995?

A. 400 cps

B. 800 cps

C. 4,000 cps

D. 8,000 cps

ANSWER: A.

- F RERERFOKer 5 0960 3% F I E R dokad o TR ApT B 5 S0cpse
% Ker FIiE 0.995 pF > fE Uhkigdp 7 ER-E 5 > 2

A. 400 cps

B. 800 cps

C. 4,000 cps

D. 8,000 cps

14



8 192003

Frae 5 - K1.01 [2.7/2.8]

B 5Lt P4525 (B4525)

A nuclear power plant is being cooled down from 500°F to 190°F. Just prior to commencing
the cooldown, the readings for all source range nuclear instruments were stable at 32 counts
per second (cps). After two hours, with reactor coolant temperature at 350°F, the source range

count rate is stable at 64 cps.

Assume that the moderator temperature coefficient remains constant throughout the cooldown,
reactor power remains below the point of adding heat, and no reactor protection actions occur.

Without additional operator action, what will be the status of the reactor when reactor coolant
temperature reaches 190°F?

A. Subcritical, with source range count rate below 150 cps
B. Subcritical, with source range count rate above 150 cps
C. Exactly critical

D. Supercritical

ANSWER: D.
Fiae T R S00°F "4 78 3 190°F o 32 e B 4" 2 8 w0 > 975 RFEPiae R B o @:?W%’ift
32cpse @ | PEE > KO EEAEFRER S 350°F 0 AR B 4Rt 64 cps ©

BRERER GEFEDPFAF TR F BEH FAF Lo BIFEA240 82 7T 5 F
BB R (F o

R LGP ERT 0 F REBELIREER 190°F pF o F R B RS P KK 7
A, = FRR o RFFIE S M 150 ¢ps o

B. = f&f > RFE #8150 cps ©

C. =h -

D. Rk -

§%:D.

7
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FB 192003
e 58 ¢ K1.05[2.7/2.8]
BB P548

Reactor power was increased from 10°% to 10°% in 6 minutes. The average startup rate
was decades per minute.

A. 05
B. 13
C. 20
D. 5.2

ANSWER: A.

FREAFE OB 0 H107% H I 10°% 0 T ofed F 5 dpm -

16



FB 192003
e 58 ¢ K1.05[2.7/2.8]
BB . P648

Reactor power increases from 10°% to 5 x 107% in 2 minutes. What is the average startup
rate?

A. 0.95dpm
B. 0.90 dpm
C. 0.85dpm
D. 0.82 dpm

ANSWER: C.

FREAFFL2AMBP - HI0™% H I Sx107%  Tiopes g5 502

17



FB 192003
e 58 ¢ K1.05[2.7/2.8]
BE. 1 P2349 (B2351)

During a nuclear reactor startup, reactor power increases from 1E-8% to 2E-8% in 2 minutes

with no operator action. Which one of the following is the average reactor period during the
power increase?

A. 173 seconds
B. 235 seconds
C. 300 seconds
D. 399 seconds

ANSWER: A.

Frdedh G B REPE il EE R B ITORT o F B 02040 o KIE-8%3 1
2E-8% o 3B bF FH PR o FBELOEH 52

A. 173%)

B. 235}

C. 300}

D. 399}

BE A

18



FB 192003
e 58 ¢ K1.05[2.7/2.8]
BE. . P2648 (B1651)

During a nuclear reactor startup, reactor power increases from 3x10°% to 5x10°%% in 2

minutes with no operator action. Which one of the following was the average reactor period
during the power increase?

A. 357 seconds
B. 235 seconds
C. 155 seconds
D. 61 seconds

ANSWER: B.

Babo 3 R R ER A REEA S TT R R ES G020 &R A3x10°%H 2 5x10°% -

7

R AR FH YR TR E L F BET RN
A. 357%)
B. 235%)
C. 155%)
D. 61%)

B% B,
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FB 192003
e 58 ¢ K1.06 [3.2/3.3]
BE. 1 P47 (B451)

A small amount of positive reactivity is added to a critical reactor in the source/startup range.
The amount of reactivity added is much less than the average effective delayed neutron

fraction.

Which one of the following will have a significant effect on the magnitude of the stable
reactor period achieved for this reactivity addition?

A. Moderator temperature coefficient

B. Fuel temperature coefficient

C. Prompt neutron lifetime

D. Average effective decay constant

ANSWER: D.

BB F ORRE 4~ RS IR PE BT PR (source/startup range) Tt FOR B o 4 x B R A )
Tiag skt v 3 & F (Bepy) ©

< 7

—

P e R 8 SHERF B E S | ] R
A EeAIE B Gk

B. %LE R Gk

20



FB 192003
e 58 ¢ K1.06 [3.2/3.3]
E ¥ . P126

A nuclear power plant is operating steady-state at 50% power at middle of core life. Which
one of the following conditions will initially produce a positive startup rate?

A. Increase in turbine loading

B. Unintentional boration

C. Turbine runback

D. Closure of a letdown isolation valve

ANSWER: A.

Bt s d & APl TR T2 S0%ARME SR o TR KA S B b F 2
A TR

B. FEE R R A A

C. 7 # w i¥(runback)

D. sl-KFe 3R B P

21



FB 192003
e 58 ¢ K1.06 [3.2/3.3]
B EE . P248

The magnitude of the stable startup rate achieved for a given positive reactivity addition to a
critical nuclear reactor is dependent on the and

A. prompt neutron lifetime; axial flux distribution
B. prompt neutron lifetime; average delayed neutron fraction
C. average effective decay constant; average delayed neutron fraction

D. average effective decay constant; axial flux distribution

ANSWER: C.

R 3 F e Rbe » @ doinl F LR (5 > 2 PEA 4 iR R 5 AR o
AR

A Y R E P L BTG

B. gg v+ &6 THkugd 3 0%

C. L5 »xh ¥4l Tmfud 3 405

D. 353 %% ¥ #: phed £ 40T

22



FB 192003
e 58 ¢ K1.06 [3.2/3.3]
BE. 1 P2748 (B2751)

A nuclear reactor is exactly critical at 10™% power during a reactor startup. Pes for this reactor
is 0.0072. Which one of the following is the approximate amount of positive reactivity that
must be added to the core by control rod withdrawal to initiate a reactor power increase
toward the point of adding heat with a stable startup rate of 1 dpm?

A. 0.2% AK/K

B. 0.5% AK/K

C. 1.0% AK/K

D. 2.0% AK/K

ANSWER: A.

F e Barde o 210°%%5 3 T 3 5R o 0 F B B B ® £.0.0072 ¢ 4% A
% 51 dpmeniE 2T o RE BB F B e BAREL IR e 0 T R AR
)3

A. 0.2% AK/K
B. 0.5% AK/K
C. 1.0% AK/K
D. 2.0% AK/K

=N

7
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FB 192003
e 58 ¢ K1.06 [3.2/3.3]
BE. .  P3148 (B3151)

A nuclear reactor is being started for the first time following a refueling outage. Reactor
Engineering has determined that during the upcoming fuel cycle Ber will range from a
maximum of 0.007 to a minimum of 0.005.

Once the reactor becomes critical, control rods are withdrawn to insert a net positive
reactivity of 0.1% AK/K into the reactor core. Assuming no other reactivity additions, what
will be the approximate stable reactor period for this reactor until the point of adding heat is
reached?

A. 20 seconds

B. 40 seconds

C. 60 seconds

D. 80 seconds

ANSWER: C.

- R LR B ke o F R R L ARET AT ATV I e
B~ 20.007% & -] ©0.0052 FF i o

._P);}@B?

FITRP > Hedh i de ~ 2 Ff@)iOl%AK/K Yoo BRLF A HTE
AR S FEET

| b FAednghz > HEETFH Y5 509
A. 20
B. 40%)
C. 60%)
D. 804

2% C

7
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FB 192003
e 58 ¢ K1.06 [3.2/3.3]
B E. 1 P3548 (B3551)

Nuclear reactors A and B are identical except that the reactor cores are operating at different
times in core life. The reactor A effective delayed neutron fraction is 0.007, and the reactor B
effective delayed neutron fraction is 0.005. Both reactors are currently subcritical with
neutron flux level stable in the source range.

Given:

Reactor A K= 0.999
Reactor B K= 0.998

If positive 0.003 AK/K is suddenly added to each reactor, how will the resulting stable reactor
startup rates (SUR) compare? (Consider only the reactor response while power is below the
point of adding heat.)

A. Reactor A stable SUR will be higher because it will have the higher positive reactivity in
the core.

B. Reactor B stable SUR will be higher because it has the smaller effective delayed neutron
fraction.

C. Reactors A and B will have the same stable SUR because both reactors will remain
subcritical.

D. Reactors A and B will have the same stable SUR because both reactors received the same
amount of positive reactivity.

ANSWER: A.

T FRERCEST D REAFESY  F BEEBASBR 2Pk - F B E Am)a rrifkat ¢ 3
& 5 (Ber) 7 0.007 > & e BB sndE g ¥ 3 4 F 500053 F R EP W st RS R
Aeds o H P 33§ PF 4R FYRFF (source range)

[
G

F s BA Kegr= 0.999
'S )ﬁf’; %B Keff: 0.998

FHDF ER0.003 AKKR e » 5 F 5% o it s § crff ks 5 (SUR) > T 51 v
DO (4 B F BB fert 5 O S BTk BEE eE ’@)

A F EBAGETSURKRE » Fla Bl F RAERE o
B. 5 BB SURME » Fl 5 4 rbag @ 3 4 K| o

25



C. F e BAeBEZSURARK » F15 3 & i BéaF b=t fh o
D. F R BA2B:fEZSURIR > Fliad F REMEFEELF BA -

Ex A
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FB 192003
e 58 ¢ K1.07 [3.0/3.0]
BE. 1 P48 (B1950)

Over core life, plutonium isotopes are produced with delayed neutron fractions that are
than uranium delayed neutron fractions, thereby causing reactor power
transients to be near the end of core life.

A. larger; slower
B. larger; faster
C. smaller; slower

D. smaller; faster

ANSWER: D.

b h by G EAAL B A RBAL PBYY FAF o Fa
AR ARG A GADE FREAHIHFLER -

A, =~

B. + ; fuf

C. /] 5 &

D. | fips

¢%:D

27



FB 192003
e 58 ¢ K1.07 [3.0/3.0]
E¥ . P129

When does the power decrease rate initially stabilize at negative one-third decade per minute
following a reactor trip?

A. When decay gamma heating starts adding negative reactivity
B. When the long-lived delayed neutron precursors have decayed away

C. When the installed neutron source contribution to the total neutron flux becomes
significant

D. When the short-lived delayed neutron precursors have decayed away

ANSWER: D.

FRBEEERE > # 3RS0 e g 08 L a-1/3 dpm A ?
A, Polf T REE L f R RR P

B. £ fug? 324 SR

8

=3
C. 37 3B FHELEOTFVELREFF -

D. ‘Bl d 329 SRFLIF -
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FB 192003
e 58 ¢ K1.07 [3.0/3.0]

BEL: P249

Delayed neutrons contribute more to nuclear reactor stability than prompt neutrons because
they the average neutron generation time and are born at a kinetic
energy.

A. increase; lower
B. increase; higher
C. decrease; lower
D. decrease; higher
ANSWER: A.

Bt d TP F BEERTRDBE
(neutron generation time) » - %

WERE Y 3 T K Tiav 3 N pE R
Y

A. i“éﬁét ; i
B. i‘:gi%c ; B

C. B K

29



FB 192003
e 58 ¢ K1.07 [3.0/3.0]
BE. 1 P348 (B2450)

Which one of the following statements describes the effect of changes in the delayed neutron
fraction from beginning of core life (BOL) to end of core life (EOL)?

A. A given set of plant parameters at EOL yields a greater shutdown margin (SDM) than at
BOL.

B. A given set of plant parameters at EOL yields a smaller SDM than at BOL.

C. A given reactivity addition at EOL results in a higher startup rate (SUR) than it would at
BOL.

D. A given reactivity addition at EOL results in a lower SUR than it would at BOL.

ANSWER: C.

Fps F A W (BOL)T %os & & % M (BOL) AR Y 1o +iBas® 5 & 1 944 4 o
el o T AR B REACHE

A - 2T RSB AEOLPF & 4 ehi% {54245 (SDM) » = > BOLPF & 4 ik #4045 o
B. F- 2% k48 EOLPF & 4 chiz 84045 > -] **BOLPE & 4 thid 54045 o

C. EOLP#{ 4 — 25 & @ & 4 cfcds 5 (SUR) » B **BOLPF & 4 cfcds & o

D. EOLPFE# 4c— 2.5 R @ & 4 dgcds 5 (SUR) » K3 BOLPE & 4 cogads & o

%% 1 C.

7/
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FB 192003
e 58 ¢ K1.07 [3.0/3.0]
BE. 1 P1149 (B2651)

Delayed neutrons are important for nuclear reactor control because...

A. they are produced with higher average kinetic energy than prompt neutrons.
B. they prevent the moderator temperature coefficient from becoming positive.
C. they are the largest fraction of the neutrons produced from fission.

D. they greatly extend the average neutron generation lifetime.

ANSWER: D.

Wik ? P F REORAINER 0 F S

A T PAZRL G hT e

<k
o
Y
+
4y

B. Vil EoRE R ST E o
C. A BA4e? 379 » Ui ikT x4 o
D. v+ +Akath 1 E AP FnTnd s o

§% 1D,
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FB 192003
e 58 ¢ K1.07 [3.0/3.0]
BE. 1 P1248 (B1349)

Two nuclear reactors are identical in every way except that reactor A is at end of core life and
reactor B is at the beginning of core life. Both reactors are operating at 100% power when a
reactor trip occurs at the same time on each reactor.

If the reactor systems for each reactor respond identically to the trip and no operator action is
taken, reactor A will attain a negative second stable period and reactor B will attain
a negative second stable period. (Assume control rod worth equals -0.9700 AK/K
and A equals 0.0124 sec™.)

A. 80; 56
B. 80;80
C. 56;56
D. 56;80
ANSWER: B.
“KifﬁlFﬁmff—rF)@E?A'*’B FsBAR ng mRE o mF BEBERS T R E A
;!}4 o % 2MA100%F F T AEEPE > P REF A L% o

FAREE COAHERDE RAIR PR EER LG HEEEHORF R
FrenfE T E Y 0 F I EBREFE ;lJ B f/m% E3F oo (B3R 4]
AK/K » @ der 3% 0.0124 sec” ) °

U
%++-0.9700

A
s

44518
<R

A. 80 56
B. 80; 80
C. 56 56
D. 56 80
g% B
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BE. 1 P1548 (B1250)

Two nuclear reactors are identical in every way except that reactor A is at the end of core life
and reactor B is at the beginning of core life. Both reactors are critical at 10°% power.

If the same amount of positive reactivity is added to each reactor at the same time, the point
of adding heat will be reached first by reactor because it has a delayed
neutron fraction.

A. A; smaller

B. A; larger

C. B; smaller

D. B; larger

ANSWER: A.

aK)fBFE'm’}’f—d-F}@EgA%’B P B P E RBARST R R A RD 7 F REBEST RS R
ﬁvrﬁ}; o 2 EST107%F F TR R A o

FoEEEZELF R ZNFES MFRE . BAEIcfdAcieg Flo H
P eiEatd 305 o

A A ]

B. A #=

C. B; #&)

D. B #& =

BH A
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BE. .  P1649 (B1649)

Two nuclear reactors are identical in every way except that reactor A is at the end of core life
and reactor B is at the beginning of core life. Both reactors are operating at 100% power when
a reactor trip occurs at the same time on each reactor.

If the reactor systems for each reactor respond identically to the trip and no operator action is
taken, a power level of 10°% will be reached first by reactor because it has a
delayed neutron fraction.

A. A; larger
B. B; larger
C. A;smaller
D. B; smaller
ANSWER: C.

Ak P F R EASB B F REAASN R E A RY 0 8 F REBAS B E
im0 A I100% F B EPE > R 2 &b o

AT T LR TURRN L L R R s REIEY - B
10%%7 & » F1 4 H 4 SRR O

A, A i+

B. B #i=

C. A |

D. B #-]

% 1 C,
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BE.:  P1749 (B1751)

Which one of the following is the reason that delayed neutrons are so effective at controlling
the rate of reactor power changes?

A. Delayed neutrons make up a large fraction of the fission neutrons in the core compared to
prompt neutrons.

B. Delayed neutrons have a long mean lifetime compared to prompt neutrons.
C. Delayed neutrons produce a large amount of fast fission compared to prompt neutrons.
D. Delayed neutrons are born with high kinetic energy compared to prompt neutrons.

ANSWER: B.

&

TR E AR ol F BB R KR T D
A Gpgg Y A BuY FHES S SRS AP T o
B. g ? FApd > B 3 R RESTHEE -

C. oy d F4pi o But v F 83X Ehpr g o

D. &rgaird F4pd > Batd T A3 PN HFHa o

% ' B.

Wi
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BB P2249 (B2250)

Which one of the following distributions of fission percentages in a nuclear reactor will result
in the largest reactor core effective delayed neutron fraction?

U-235 U-238 Pu-239

A. 90% 7% 3%
B. 80% 6% 14%
C. 70% 7% 23%
D. 60% 6% 34%
ANSWER: A.

Ly

TP RS A S e BERE B LG R B 30
(Befr) 7

U-235  U-238  Pu-239

A. 90% 7% 3%
B. 80% 6% 14%
C. 70% 7% 23%
D. 60% 6% 34%
FE A
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BB P2348 (B2349)

Which one of the following percentages of fission, by fuel, ocurring in a nuclear reactor will
result in the smallest reactor core effective delayed neutron fraction?

U-235 U-238 Pu-239

A, 90% 7% 3%
B. 80% 6% 14%
C. 70% 7% 23%
D. 60% 6% 34%

ANSWER: D.

LR 1as S Y }‘@g)%i/,})i{] » T F R B kel 2 /,})i;\']'ﬁ AN ;L&.gﬁ,i%ﬁ,\,]—ﬁ ek e 3 o0 &

(Betr) ?

U-235 U-238  Pu-239
A, 90% 7% 3%

B. 80% 6% 14%

C. 70% 7% 23%

D. 60% 6% 34%
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B E. 0 P2849 (B2850)

Two nuclear reactors are identical in every way except that reactor A is at the beginning of
core life and reactor B is at the end of core life. Both reactors are critical at 10°% power.

If the same amount of positive reactivity is added to each reactor at the same time, the point
of adding heat will be reached first by reactor because it has a delayed
neutron fraction.

A. A; smaller

B. A; larger

C. B; smaller

D. B; larger

ANSWER: C.

AR PG F R EARB R F BEART A AP D A F BEBATCE

FRpeR D F R r o F BE O RF B MA@ g Fi Y
4 RIS

A A o)

B. A fi+

C. B: f)

D. B; #&+

gx:C
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B E. 1 P2948 (B2950)

A typical PWR nuclear power plant is operating at equilibrium 50% power when a control rod
is ejected from the core. Which one of the following combinations of fission percentages, by
fuel, would result in the highest reactor startup rate? (Assume the reactivity worth of the
ejected control rod is the same for each case.)

U-235 U-238 Pu-239

A, 60% 6% 34%

B.  70% 7% 23%

C. 80% 6% 14%
D. 90% 7% 3%
ANSWER: A.

e T

- L A FUROK N F i B(PWR)50%-T fret 5 T g o H ¢ -
ESSEEAe ] ﬁmF@&%waéﬁm

FIRE GRS R A R S B Fade ?m~
TR )

U-235 U-238 Pu-239

A, 60% 6% 34%
B.  70% 7% 23%
C. 80% 6% 14%

90% 7% 3%

o

W
E

S A
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Frae 5 - K1.07 [3.0/3.0]

5Lt P3248 (B3249)

Two nuclear reactors are identical in every way except that reactor A is near the end of core
life and reactor B is near the beginning of core life. Both reactors are operating at 100%
power when a reactor trip occurs at the same time on each reactor. The reactor systems for

each reactor respond identically to the trip and no operator action is taken.

Ten minutes after the trip, the higher fission rate will exist in reactor because it has a
delayed neutron fraction.

A. A; larger
B. B; larger
C. A;smaller
D. B; smaller

ANSWER: B.

A o B INE BEI100% FEEPF > FEFAF BEBELE A3 MF BB Ly

BMAp R b F R EARB Y 5 R EARTReEAAY > A F B EBRIT
fr
Bink sdp ke o EER I BT E

]J",
EY
&

PR LY

ETTRS

P
A

AL ol F BB BIRFIAHAF T
A A
B. B <
C. A )
D. B; #)

%% 1B,

7
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BE. . P3648 (B3650)

Two nuclear reactors are identical in every way except that reactor A is at the beginning of
core life and reactor B is near the end of core life. Both reactors are operating at 100% power
when a reactor trip occurs at the same time on each reactor. The reactor systems for each
reactor respond identically to the trip and no operator action is taken.

Ten minutes after the trip, the higher shutdown fission rate will exist in reactor

because it has a delayed neutron fraction.
A. A; larger
B. B; larger

C. A;smaller

D. B; smaller

ANSWER: A.

AIAp R P F I BARB B F RBARS YR E S 0 A F BEBARS Y R E

R oA IE RENI00%H FERP 0 REFAF REER o F RE LSAHE RS
F stk > BRI

AL omE o BE M RFOREAAF FEEG Bud 3%
A A =

B. B #& =

C. A #&)

D. B #&]

%A
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B %1 P3748 (B3749)

A step positive reactivity addition of 0.001 AK/K is made to a nuclear reactor with a stable
neutron population and an initial core Keg 0f 0.99. Consider the following two cases:

Case 1: The reactor is near the beginning of core life.
Case 2: The reactor is near the end of core life.

Assume the initial core neutron population is the same for each case. Which one of the
following correctly compares the prompt jump in core neutron population and the final stable

core neutron population for the two cases?

A. The prompt jump will be greater for case 1, but the final stable neutron population will
be the same for both cases.

B. The prompt jump will be greater for case 2, but the final stable neutron population will
be the same for both cases.

C. The prompt jump will be the same for both cases, but the final stable neutron population
will be greater for case 1.

D. The prompt jump will be the same for both cases, but the final stable neutron population
will be greater for case 2.

ANSWER: B.
B F ER0.001 AK/K » 4e » BAE TP F B> A2 4 g o Ker s 0.996015 5 F B o 7L 7
SRIER T ECE

frml s F R RET R E e
W2 F BT d Rl

Bk A AR e e P P E o A R P o Ype @ 3 dicehgi g B2 (prompt
jump)E B SRR e P S TR '%ZJ} FE ?

A FRlapEF L Rt o A RSB EETY SRS o
B. FiR2ehpE S e et 0 A iR B AR A £ o
C. A fmamaFp = p% > LFmlhh s 37 it o
D. & fimehgg e 4p 0 R R2ehh B T Y F B s o

B% B,
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F g, P3849

A nuclear reactor is critical in the source range during the initial reactor startup immediately
following a refueling outage. The core average delayed neutron fraction is 0.0062. The
operator adds positive reactivity to establish a stable 0.5 dpm startup rate.
If the reactor had been at the end of core life with a core average delayed neutron fraction of
0.005, what would be the approximate stable startup rate after the addition of the same
amount of positive reactivity?
A. 0.55dpm
B. 0.65 dpm
C. 0.75 dpm
D. 0.85dpm
ANSWER: B.

- M3 F B mv LSRRI R AR B B RSTRFSTRA R o s T 10
e 3 AL 000620 FEH e & F R ME R T ELE S 0.5dpm o

oRE > g T3 Y 30 F 5 0.0050 e r EE DL FRRE
509

AE R B ST g
«'1 fs 7{%'{}%‘5@ 9

B i{lvh

A. 0.55 dpm
B. 0.65 dpm
C. 0.75 dpm
D. 0.85 dpm

B3 B
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B EL 1 P4425 (B4425)

The following data is given for the fuel in an operating nuclear reactor core:

Delayed Fraction of Total Fraction of Total
Nuclide Neutron Fraction Fuel Composition Fission Rate
U-235 0.0065 0.03 0.73
U-238 0.0148 0.96 0.07
Pu-239 0.0021 0.01 0.20

What is the approximate core average delayed neutron fraction for this reactor?
A. 0.0052
B. 0.0054
C. 0.0062
D. 0.0068

ANSWER: C.

© i Y a3 K [@%Uﬁ R ’&;}iﬁi,}%\.&r‘r :

pifs Bt o 3 g B A VY ELY.
U-235 0.0065 0.03 0.73
U-238 0.0148 0.96 0.07
Pu-239 0.0021 0.01 0.20
GF R Eavhe TeBEY FIAFGL 50
A. 0.0052
B. 0.0054
C. 0.0062
D. 0.0068
B%cC
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BE. 1 P549 (B3351)

Which one of the following describes a condition in which a nuclear reactor is prompt
critical?

A. Avery long reactor period makes reactor control very sluggish and unresponsive.

B. The fission process is occurring so rapidly that the delayed neutron fraction approaches
zZero.

C. Any increase in reactor power requires a reactivity addition equal to the fraction of
prompt neutrons in the core.

D. The net positive reactivity in the core is greater than or equal to the magnitude of the
average effective delayed neutron fraction.

ANSWER: D.

T AR e i Tt BRE TRt (prompt critical)shr S B s F bk i 7
A EFEF EREY > REF BERAIZETEREF BT 2L 0

B. A HARAEF 2 2EF B> RSB T L FARITIE o

C. EiPF Bt e » 3R 4cr 300 pii 0 3 A % hE BA o

D. YpeE B F g 0 A3 ST 30 sxdlkat ¢ 3 8 F (Be) k] o

bl

%% 'D.
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BE. 1 P748 (B664)

A critical nuclear reactor will become prompt critical when reactivity is added equal in
magnitude to the...

A. shutdown margin.

B. average effective delayed neutron fraction.

C. average effective decay constant.

D. worth of the most reactive rod.

ANSWER: B.

Ft TR P F B E 0 A r chE R EOTT e o B S gR e TR R (prompt
critical) ?

A, ie B eRRy o
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E ¥ . P949

A nuclear reactor is operating at 75% power with the following conditions:
Power defect =-0.0157 A/K/K
Shutdown margin =0.0241 A/K/K
Effective delayed neutron fraction = 0.0058
Effective prompt neutron fraction = 0.9942
How much positive reactivity must be added to take the reactor "prompt critical"?
A. 0.0157 AK/K
B. 0.0241 AK/K
C. 0.0058 AK/K
D. 0.9942 AK/K

ANSWER: C.

S PG R R E L TSV%H S Y o B AT

# ¥ % 4% (power defect) =-0.0157 A/K/K

ERY I =0.0241 A/K/K

ForxBuE 3o F =0.0058

F orRpEE ¢ F A K =0.9942
FRFAr SR E A AR F REET TEERE, ?
A. 0.0157 AK/K
B. 0.0241 AK/K

C. 0.0058 AK/K

o

0.9942 AK/K

- C.

RS
W
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g 5 - K1.08 [2.8/2.9]

5.1 P1449 (B1850)

A nuclear reactor is exactly critical several decades below the point of adding heat (POAH)
with a xenon-free core. The operator continuously withdraws control rods until a positive 60

second reactor period is reached and then stops control rod motion.

When rod withdrawal is stopped, reactor period will immediately: (Neglect reactivity effects
of fission products.)

A. stabilize at 60 seconds until power reaches the POAH.

B. lengthen, and then stabilize at a value greater than 60 seconds until power reaches the
POAH.

C. stabilize, and then slowly and continuously lengthen until power reaches the POAH.

D. lengthen, and then continue to slowly lengthen until power reaches the POAH.
ANSWER: B.

oS K R o 40 4o BH(POAH) ™ 3 #c B decade it | ffk o B B
ENFRBREFHINE60F) 0 RS im kI E T o

B PP F R EEH 2 (L AR AR HE BB )

A AERV60F) + B Pl F i Pl 4 BASALBE S b o

B. #{ £ ¥R 60l 0 B 5 FE Pl BAs kB G b o

TEFHME > B IHFE T oA dngh Lok o

TEFHE - LI FE Do fdcde gl oL oo
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BE. 1  P1948 (B1150)

Positive reactivity is continuously added to a critical nuclear reactor. Which one of the
following values of core K.s will first result in a prompt critical reactor?

A. 1.0001

B. 1.001

C. 1.01

D. 1.1

ANSWER: C.

S PG F EEd e 2 F BRITRR o TA- BReKelEhok b B E IR
# 57 (prompt critical) ?

A. 1.0001

B. 1.001

C. 1.01

o

1.1

PN
oS

% :C.
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E g1 P2049

A nuclear reactor has a stable positive 1.0 dpm startup rate with no control rod motion several
decades below the point of adding heat (POAH). The operator then inserts control rods until a
0.5 dpm startup rate is attained and then stops control rod motion.

When rod insertion is stopped, reactor startup rate will immediately...

A. stabilize at 0.5 dpm until power reaches the POAH.

B. increase, and then stabilize at a value greater than 0.5 dpm until power reaches the
POAH.

C. stabilize, and then slowly and continuously decrease until startup rate is zero when power
reaches the POAH.

D. increase, and then slowly and continuously decrease until startup rate is zero when power
reaches the POAH.

ANSWER: B.
- P F R g T h 5 5 +1.0 dpm o TSt e #Ae 4 BE(POAH) T 2 #icB decade

oo fpdltEin G Eie b i o W R R FR O P 0 B FE F 4 0.5dpm 2 18 0 A
£ HBELFIE

Bk 3RO AR R 0 KR B AR FRE T
A. F£% 405 dpmAe s B F# F i FIPOAH S 1+

%2005 dpmendc i 0 B Fl# FE IPOAHZ 1 o

@)
JRNTN
e
(‘vﬂ'
)
R
&%
\hsv\
=2
ey

M0 ol 3 X PIPOAHPE 5 2 o

D. #4145 HBE R fode 30 F 2 FIPOAHP 5 F -
%
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E g1 P2549

A nuclear reactor was stable at 80% power when the reactor operator withdrew control rods
continuously for 2 seconds. Which one of the following affects the amount of “prompt jump”
increase in reactor power for the control rod withdrawal?

A. The duration of control rod withdrawal

B. The differential control rod worth

C. The total control rod worth

D. The magnitude of the fuel temperature coefficient

ANSWER: B.

P F EBRTT80%F K S E e K REERH QLR AR E 2 o T AR
TR TRE B r@a’w“ (prompt jump) ; # 4 £ ?

A PHFFHFERF

B. Bl dpdlte AR o

C. Bdr 4l #47 -

D. 2HE AR G -

e

R
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BE. 1 P2949 (B2951)

A nuclear reactor is operating at equilibrium 75% power with the following conditions:
Total power defect =-0.0185 AK/K
Shutdown margin =0.0227 AK/K
Effective delayed neutron fraction = 0.0061
Effective prompt neutron fraction = 0.9939
How much positive reactivity must be added to make the reactor "prompt critical"?
A. 0.0061 AK/K
B. 0.0185 AK/K
C. 0.0227 AK/K
D. 0.9939 AK/K

ANSWER: A.

- RS R BATS% L e X T EE > HiE it e

B X R A =-0.0185 AK/K
B =0.0227 AK/K
F pailkat ? 3 5 F (Ber) = 0.0061
FORpEE Y A =0.9939

i imF RBED T R (promptcritical) | 0 Fher 5 UL F BAE D
A. 0.0061 AK/K
B. 0.0185 AK/K
C. 0.0227 AK/K
D. 0.9939 AK/K

BE A
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e 58 ¢ K1.08 [2.8/2.9]
BE. 1 P3249 (B3250)

Refer to the unlabeled nuclear reactor response curve shown below for a reactor that was

initially stable in the source range. Both axes have linear scales. A small amount of positive
reactivity was added at time = 0 sec.

The response curve shows versus time for a reactor that was initially

A. startup rate; subcritical

B. startup rate; critical

C. reactor fission rate; subcritical
D. reactor fission rate; critical

ANSWER: C.

FERTRY BT MADEGFREF Y R ZF BERME LRI (source
U gEt R RRE e

range) o & fh s AL R o %Fé“:%O;ff‘}E% ) by 1
R TE LE R AN LUt S LR LR
A, RS g

B. @R 5 e ¥

C. 9l F EBAZ X

D. iefh  F BEAHF

gx:C

0 sec 60 sec
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B %1 P3449 (B3450)

Two nuclear reactors, A and B, are exactly critical low in the intermediate range (well below
the point of adding heat). The reactors are identical except that reactor A is near the beginning
of core life (BOL) and reactor B is near the end of core life (EOL). Assume that a step
addition of positive reactivity (0.001 AK/K) is added to each reactor. Select the combination
below that completes the following statement.

The size of the prompt jump in core power observed for reactor B (EOL) will be
than reactor A (BOL); and the stable startup rate observed for reactor B (EOL)
will be than reactor A (BOL).
A. larger; larger
B. larger; smaller
C. smaller; larger
D. smaller; smaller
ANSWER: A.
A E T R s BAYBEST P 2P (intermediate range)'f R E D) TR GR MO e A
ﬁpﬂ,_h) BINE R DAR “f D F B EAR TR E &4 BOL) 0 F R EBEITR

T %ﬁ}i (EOL) « 3k 1g B e » (step addition) * & Ji & (0.001 AK/K)E & 3R F & B ° 3
FOTREE K UE T S AGE o

F B EB(EOL)BLZ 3| cip o 7 5 g B = (prompt jump)=+ -] # & B EABOL);
Atk s EB(EOL)p % 7| mﬁ T F s EA(BOL) «
A & A

B. + 3% ]

C /J“"a",‘\""
D. 3 o]
§5 A
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BE. 1 P3649 (B3651)

Refer to the unlabeled nuclear reactor response curve shown below for a reactor that was
initially subcritical in the source range. A small amount of positive reactivity was added at
time = 0 sec.

The response curve shows versus time for a reactor that is currently (at time =
60 sec)

A. startup rate; exactly critical

B. startup rate; supercritical

C. reactor fission rate; exactly critical
D. reactor fission rate; supercritical

ANSWER: D.
;ﬁ"%ﬁﬁﬁf&" BlP 2T R+ F REF RY R0 %F RER A RS RFF(source range)
N g o R AOFRE > Ao r PR F RR o

PR s AR E TP (PR =607)) R E BE . H ¥ enRE 4
}g] o

A. TR B &
B. &2k 5 b
C. Tl FIRErax

D. £k : F REA B %

B% D

0 sec B0 sec
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B %1 P3749 (B3750)

A nuclear reactor is operating at equilibrium 75% power with the following conditions:
Total power defect =-0.0176 AK/K
Shutdown margin =0.0234 AK/K
Effective delayed neutron fraction = 0.0067
Effective prompt neutron fraction = 0.9933
How much positive reactivity must be added to make the reactor "prompt critical"?
A. 0.0067 AK/K
B. 0.0176 AK/K
C. 0.0234 AK/K
D. 0.9933 AK/K

ANSWER: A.

- I F F R BAIT5%T FTagEE o HiEE4eT o

o ook =-0.0176 AK/K
B 4% HAp =0.0234 AK/K
3 P 3 A 5 (Ber) =0.0067
FoRERE Y F A =0.9933

it F RBE T TR iR (promptcritical) | 0 Fher 5 VLR BAE D
A. 0.0067 AK/K
B. 0.0176 AK/K
C. 0.0234 AK/K
D. 0.9933 AK/K

BE A
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B . P49

An installed neutron source...

A. maintains the production of neutrons high enough to allow the reactor to achieve
criticality.

B. provides a means to allow reactivity changes to occur in a subcritical reactor.

C. generates a sufficient neutron population to start the fission process and initiate
subcritical multiplication.

D. provides a neutron level that is detectable on the source range nuclear instrumentation.

ANSWER: D.

A RAZ Y FHENRF BEELITRRE -
B. e EATRAF BEFLF BRR G2 o
C. 22 K439 S8 iea Baps Bt 315 = fpfh # 2 -

D. & &Ry REF BRI nd 5

g

§%:D.

/
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BE 1 P349

Neutron sources are installed in the nuclear reactor core for which one of the following
reasons?

A. To decrease the amount of fuel load required for criticality
B. To compensate for those neutrons absorbed in burnable poisons
C. To augment shutdown neutron population to allow detection on nuclear instrumentation

D. To provide enough neutrons in a shutdown reactor to start a chain reaction for reactor
startup

ANSWER: C.

Tl AP F e KE Y R 9
A TERZITRA TR OV R -

B. AT S A e 3 ofk o

C. #j4cizisd 38 » I RFEF R -

D. #iipts? 5 RELAHY 30 BRSIFAYF b B E

E%:C

/
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B P1249

Which one of the following neutron reactions produces the largest contribution to the intrinsic
source neutron level immediately following a reactor trip from extended power operations
during the tenth fuel cycle? (Neglect any contribution from an installed neutron source.)

A. Alpha-neutron reactions

B. Beta-neutron reactions

C. Photo-neutron reactions

D. Spontaneous fission

ANSWER: C.

ST E LR R R FASPERY K TIIWMAY K BT KA
) AR FF ¢+ £ (intrinsic source neutron level) ? (Z.92 K B ¢ F Rk RI%A)

A PB-? 3R

B. FL#E-¢ 3 F &

C. 3- 3 R
D. p g~ A

% C

Wi
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BEL T P1549 (B1549)

Which one of the following intrinsic/natural neutron sources undergoes the most significant
source strength reduction during the 1-hour period immediately following a reactor scram
from steady-state 100% power?

A. Spontaneous fission reactions

B. Photo-neutron reactions

C. Alpha-neutron reactions

D. Transuranic isotope decay

ANSWER: B.

- MF EEHI0%FEES FERET LR pERE D R > TAIRERG /p R
iR AR MERLIEE?

A pBEAHF

B. k¥ F(yn)F &

C. -7 F(an)F &

D k2% %

%% 1B,

7
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B P2149 (B2150)

After the first fuel cycle, subcritical multiplication can produce a visible neutron level
indication on the source range nuclear instrumentation for a significant time period following
a reactor shutdown from extended power operations, without installed neutron sources. This is
because a sufficient number of source neutrons is being produced by intrinsic sources, with
the largest contributor during the first few days after shutdown being...

A. spontaneous neutron emission from control rods.

B. photo-neutron reactions in the moderator.

C. spontaneous fission in the fuel.

D. alpha-neutron reactions in the fuel.

ANSWER: B.

SEF- R AAEXF IR FRDEFRT > F RERLEFERS FEELS 0 B
- Bdpy & PN > Rt 3 78 (subcritical multiplication) v ¥ & ik F# (source range)2-
P REY A4V RE Y 3 E o2 d F 5 FF ¢ F JR(intrinsic sources) & 2 &5
PIRER e BEEEASIP R 3 ORI

A Eflfe g 0 3 st

B. & fc&| kg ¢ < (photoneutron)(y-n)* &

C. witd g 4 A 4

D. ¢ e ¢ 3 (0-n)F b

‘:‘:%} :B.
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B 192003
i 47 K111 [2.7/2.8]
BEL P3149 (B967)

Which one of the following describes the purpose of a neutron source that is installed in a
nuclear reactor during refueling for the third fuel cycle?

A. Ensures shutdown neutron level is large enough to be detected by nuclear
instrumentation.

B. Provides additional excess reactivity to increase the length of the fuel cycle.

C. Amplifies the electrical noise fluctuations observed in source/startup range
instrumentation during shutdown.

D. Supplies the only shutdown source of neutrons available to begin a reactor startup.

ANSWER: A.

TR LA G = WY LR KB S RPN

A FERRAEREE . ¢ 3R 5 DR Y F WRIRE R -

B. gl F R o B AR R R -

C. %+ B8 I A IRIE/fad Ff (source/startup range) * + 1§ B & B en + 23k # o
D. By e 3k gt ? FRT LR T o

=N
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T} H /RE5E © 192003/1 (2016:71)
HIREHE © K1.06 [3.2/3.3]
Fe5g © P6825 (B6825)

Given the following stable initial conditions for a reactor:
Power level = 1.0 x 10°® percent
Keff =0.999
Core Beff = 0.006

What will the stable reactor period be following an addition of positive 0.15 %AK/K
reactivity to the reactor? (Assume the stable reactor period occurs before the reactor

reaches the point of adding heat.)
A. 30 seconds

B. 50 seconds

C. 80 seconds

D. 110 seconds

ANSWER: D.

EAI— R FEZS NEIWIGRBEHE T ¢
% = 1.0 x 10-8 %

BHROETENE Keff =0.999
& VB REIE R TR E B eff = 0.006
B EZSIIA 0.15 %AK/K 1E K FEFE %18 e W E K R 2% b
TE FEHATE R N2 EE AT 28 4E).
A. 30F)
B. 50%)
C. 80F)
D. 110F)

S
= =

Jrﬁ}

D
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FHE /SR © 192003/2 (2016 i)
HIREHE © K1.06 [3.2/3.3)
JFo% © P7225

Given the following stable initial conditions for a reactor:
Power level = 1.0 x 10-8 percent
Keff =0.999
Core Beff=0.006
What will the stable startup rate be following an addition of positive 0.2 %AK/K
reactivity to the reactor? (Assume the stable startup rate occurs before the reactor
reaches the point of adding heat.)
A. 0.24 dpm
B. 0.33 dpm
C. 0.52 dpm
D. 1.30 dpm
ANSWER: C.

XTI fERs Z FRE WA R
% =1.0x10-8%
FHRbEiE RN g Keff =0.999
Wi oA I T NS Beff = 0.006
TERRELS P AIAE 0.2%AKIK 1% » FEEMIRBIREHE S ) ? (i R
A AT S RS B2 IERE Z A
A.0.24dpm
B.0.33dpm
C.0.52dpm
D.1.30dpm

oS .
l/_}:l\/\ ° C

v
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F}H /585% © 192003/3 (2016 i)
HIRE%E - K1.06 [3.2/3.3)
FFo% @ P7607

A nuclear power plant has just completed a refueling outage and a reactor startup is in
progress. Reactor engineers have determined that during the upcoming fuel cycle, Beff
will range from a minimum of 0.0052 to a maximum of 0.0064.

After the reactor becomes critical, control rods are withdrawn further to increase
reactivity by an additional 0.1 %AK/K. Assuming no other reactivity changes occur,
what will the approximate stable startup rate be for this reactor until the point of
adding heat is reached?

A.1.0dpm

B. 0.6 dpm

C.0.5dpm

D. 0.3dpm

ANSWER: C.

1 AE B Se I E AR R - MBS IEAETRE) - X CEIERE N —(EAet
P RO HE - B SR E R (L i/ MY 0.0052 F i KHY 0.0064 - 7 fERsER ST
EFERIEFEHIHERS 0.1 %AK/K - BoE T S ERGER L - ATE SR E
R EFINENEGRT - HIBEWBEN R K%V ?

A.1.0dpm

B.0.6dpm

C.0.5dpm

D.0.3dpm

Ex: C
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Rl E/EE%E : 192003/4 (2016%11)
KIREME : K1.07 [3.0/3.0]
3k : P5425 (B5425)

The following data is given for the fuel in an operating reactor:

Delayed Fraction of Total

Nuclide  Neutron Fraction Fuel Composition
U-235 0.0065 0.023
U-238 0.0148 0.965
Pu-239 0.0021 0.012

What is the delayed neutron fraction for this reactor?

A. 0.0052

B. 0.0058

C. 0.0072

D. 0.0078

ANSWER: B.

EREE R S e RS IR O R T

B EERTHE SRR
U-235 0.0065 0.023
U-238 0.0148 0.965
Pu-239 0.0021 0.012

% S N BRI MR L B AE T T R R %/ 7
A. 0.0052
B. 0.0058
C.0.0072
D. 0.0078

0¥
viat

B
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Fission Rate

0.63
0.07
0.30
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FLE /SR - 192003/5 (201635 1%)
KIREME : K1.07 [3.0/3.0]
3% : P5525 (B5525)

Which characteristic of delayed neutrons is primarily responsible for enhancing the
stability of a reactor following a reactivity change?

A. They are born at a lower average energy than prompt neutrons.

B. They are more likely to experience resonance absorption than prompt neutrons.
C. They comprise a smaller fraction of the total neutron flux than prompt neutrons.
D. They require more time to be produced following a fission event than prompt
neutrons.

ANSWER: D.

BEHE T IR I A DR R e R e R B FE S LR AR e T 2
ABRE P AR R Y P AE B EebRsd T B R

B Ak o1 Phld s b B AT REAE IS LRI R

C. BT 3 o TR A T il B Y —/ Ny

DA T EElfss e HBHRE L ATHRREE &

v
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FHE SR © 192003/6 (201635 1%)
KIREME : K1.07 [3.0/3.0]
3% : P5725 (B5725)

For an operating reactor, the effective delayed neutron fraction may differ from the

delayed neutron fraction because, compared to prompt neutrons, delayed neutrons...

A. are less likely to leak out of the reactor core, and are less likely to cause fast
fission.

B. are less likely to cause fast fission, and require more time to complete a neutron
generation.

C. require more time to complete a neutron generation, and spend less time in the
resonance absorption energy region.

D. spend less time in the resonance absorption energy region, and are less likely to
leak out of the reactor core.

ANSWER: A.

B o S RS SR A T T oy BT R B A Ty BN ] o TR R B o
T-Eb o BT

AU DA RE MR ZE SERESN - By D lREs (3 Pheh 1033

B/ b rlges [ thh 703K > HR R R R SE s -t

C.ARZEE RIS P TR > HAERREE R U D]

DA RpE B & (E B V] > Hig b AT RER R 2 S s

%/\ : A

v
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T} H /RE5E © 192003/7 (2016:71%)
HIREHE © K1.07 [3.0/3.0]
Feg © P5825 (B5825)

Given the following data for a reactor:

® The average delayed neutron fraction is 0.0068.

® The effective delayed neutron fraction is 0.0065.

The above data indicates that this reactor is operating near the of a fuel
cycle; and a typical delayed neutron is likely than a typical prompt
neutron to cause another fission in this reactor.

A. beginning; less

B. beginning; more

C. end; less

D. end; more

ANSWER: A.

ERI— R eSS HY N5 8EE:
o PH I Ak -7 85 0.0068
o5 ?&i@@@?ﬁ%&% 0.0065
EABER BRI RS R EI  H SRR bR
FTRELE SRS o5 [ BRI B SR H By
A ED
B+ %
CAH + &
DKM %

S
= =

Jrﬁ}

A
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FLE /ST © 192003/8 (201635 1%)
KIREME : K1.07 [3.0/3.0]
3% © P5925 (B5925)

A reactor is initially critical at a stable power level below the point of adding heat
(POAH) and remains below the POAH for the following two cases:
Case 1: An operator adds positive 1.0 x 10 AK/K reactivity to the reactor.
Case 2: An operator adds negative 1.0 x 10* AK/K reactivity to the reactor.
The time required for reactor power to change by a factor of 10 will be greater in case
because delayed neutrons are more effective at slowing reactor power
changes when reactor power is
A. 1; increasing
B. 1; decreasing
C. 2; increasing
D. 2; decreasing
ANSWER: D

— R RS IR AR E R NIENEE(POAH) Z N » Wi K 1 T HI AR I 447
1£ POAH F :
AR — S AR FERS 1.0 X 10 AK/K 17 JEFE
AR A B A R ERS 1.0 X 10 AK/K & 7 JEFE
[ FEZZ TR 10 AT AR i RATZE Ry eSS ThR [
BT FAER SN R FERR TR B P A RUR -
AR — 5 B0
Bk — 5 /D
CARNE = 80
DR 5 b

v
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R} E/E%E © 192003/9 (2016373%)
HIGESE © K1.07 [3.0/3.0]
FE5g © P6225 (B6225)

Two identical reactors, A and B, are critical at 1.0 x 108 percent power near the

beginning of a fuel cycle. Simultaneously, positive 0.001 AK/K is added to reactor A,

and negative 0.001 AK/K is added to reactor B. One minute later, which reactor, if

any, will have the shorter period and why?

A. Reactor A, because delayed neutrons are less effective at slowing down power
changes when the fission rate is increasing.

B. Reactor B, because delayed neutrons are less effective at slowing down power
changes when the fission rate is decreasing.

C. The periods in both reactors will be the same because their effective delayed
neutron fractions are the same.

D. The periods in both reactors will be the same because the absolute values of the
reactivity additions are the same.

ANSWER: A.

T FE AR [EIHI R E RS A F1 B FABETPRRHBER T HAG SAF 1.0X1080% I /KHE - g

i

0.001 AK/K 1ERZFEFE A ESS A > 11 0.001 AK/K &7 EEII AR ERS B - —

YR RUIE B EE{R 3 S eSS ) A HRd dg R H P 2

ASTFEES A o [RUEE 7y ZUS IS S A AR R TR sy > B IE oh Ay 3R
1&.

B. & JERS B o [RUBE 47 348k D38 AR AR BT R B S - B e P T AR
1&.

C.F P [ FEZ3 Y HEEAME] - R R HA ROE it R4 B[]

D. W B [z FE23 A EEAMEE] » RIB TN A FE R 4 EHE IS AR [E.
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Rl E /EE%E : 192003/10 (2016:34714)
KIREME : K1.07 [3.0/3.0]
FF3 © P6325 (B6325)

The following data is given for the fuel in an operating reactor just prior to a refueling
shutdown.

Delayed Fraction of Total
Nuclide Neutron Fraction Fission Rate
U-235 0.0065 0.64
U-238 0.0148 0.07
Pu-239 0.0021 0.29

During the refueling, one-third of the fuel assemblies were offloaded and replaced
with new fuel assemblies consisting of uranium having an average U-235 enrichment
of 3.5 percent by weight.

Which one of the following describes how the above data will change as a result of
completing the refueling outage?

A. The delayed neutron fraction for U-235 will decrease.

B. The delayed neutron fraction for Pu-239 will decrease.

C. The fraction of the total fission rate attributed to U-235 will increase.

D. The fraction of the total fission rate attributed to Pu-239 will increase.

ANSWER: C.

— SR P 7 FE RS A ARHE EHRARHERR G T T H 18R -

Bt BEET T8 R EAZ AN 1
$ih1-235 0.0065 0.64
$ih1-238 0.0148 0.07
$ti-239 0.0021 0.29

BERINEI > /3 ERNELIET T > TbI8-235 TR By 3 5%HTHH M e
W - TR By R A0 R SR E RN S e T 2

A 41235 (O ECF T4 R L

B.$1i-230 HUEAE D5y BRF LD

C.$1i-235 HI4 5y 2455y BT

D.$1i-239 {485 Z4 4y S I
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R} H /RESE © 192003/11 (2016:35714)
HIREHE © K1.07 [3.0/3.0]
FE9E © P6525 (B6525)

Which one of the following is the major cause for the change in the delayed neutron
fraction from the beginning to the end of a fuel cycle?

A. Burnup of the burnable poisons.

B. Changes in the fuel composition.

C. Buildup of fission product poisons.

D. Shift in the core axial power distribution.

ANSWER: B.

NHI I Ry B Ak o o SRS ST B A S B A e E FR RN 2
A TS R AU
B.PARHE A,
C.orEY 5 2 2 L.
D Lol [F) DR ST AT

Jebs
= >

Jrﬁ}
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Rl E/EE%E © 192003/12 (2016:4714)
KIREME : K1.07 [3.0/3.0]
FF3k + P7025 (B7025)

Given the following data for the fuel in an operating reactor:

Delayed Cross Section for ~ Fraction of Total
Nuclide Neutron Fraction Thermal Fission Fission Rate
U-235 0.0065 531 barns 0.58
U-238 0.0148 < 1barn 0.06
Pu-239 0.0021 743 barns 0.32
Pu-241 0.0049 1009 barns 0.04
What is the delayed neutron fraction for this reactor?
A. 0.0044
B. 0.0055
C. 0.0063
D. 0.0071
ANSWER: B.
CR1— i b S FE SR AR T 518
AL T8 A PAE ST I VAELESYAL
U-235 0.0065 531 barns 0.58
U-238 0.0148 < 1barn 0.06
Pu-239 0.0021 743 barns 0.32
Pu-241 0.0049 1009 barns 0.04
I S R e RFr B U %) 7
A. 0.0044
B. 0.0055
C. 0.0063
D. 0.0071
EFE: B
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Rl E /EE%E : 192003/13 (2016:4714)
KIREME : K1.07 [3.0/3.0]
FF3k © P7325 (B7325)

A nuclear reactor is operating at steady-state 100 percent power in the middle of a
fuel cycle. Which one of the following changes would cause the core effective
delayed neutron fraction to increase?

A. The fast nonleakage factor increases.

B. The fast nonleakage factor decreases.

C. The thermal utilization factor increases.

D. The thermal utilization factor decreases.

ANSWER: B.

— % R IEFS YRR A oh BARS E Y 100%1)22 « THIMu BE ka5 [
SO SSCB A P- BE R A 2

AR AR T

B.pR oA RN D

O R | PN il

D $h FFIFIE TR
HE: B
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I H/REYE © 192003/14 (2016:37731E)
HIREHE © K1.07 [3.0/3.0]
Fe5% © P7617 (B7617)

Given the following data for a reactor:

® The average delayed neutron fraction is 0.0052.

® The effective delayed neutron fraction is 0.0054.

The above data indicates that the reactor is operating near the of a fuel
cycle, and that a typical delayed neutron is likely than a typical prompt
neutron to cause another fission in this reactor.

A. beginning; less

B. beginning; more

C. end; less

D. end; more

ANSWER: D.

ERI— eSS HY N Y18
o P H IR Ak -7 8E 0.0052.
o5 ?&i@@@?ﬁ%&% 0.0054.
EABER BRI RS R EI  H SRR bR
FTRELE SRS o5 [ BRI B SR H By
A ED
B+ %
CAH + &
DKM %
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