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Which three of the following parameters should be closely monitored and controlled during
the approach to criticality?

1. Axial flux difference (axial shape index)
2. Reactor startup rate
3. Source range (neutron) count rate
4. Rod position
A 1,2,3
B. 1,2,4
C. ,L3,4
D. 2,3,4

ANSWER: D.
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During a nuclear reactor startup, the first reactivity addition caused the source range count
rate to increase from 20 to 40 cps. The second reactivity addition caused the count rate to
increase from 40 to 160 cps.

Which one of the following statements accurately compares the two reactivity additions?

A. The first reactivity addition was larger.

B. The second reactivity addition was larger.

C. The first and second reactivity additions were equal.

D. There is not enough data given to determine the relationship of reactivity values.
ANSWER: A.

P FERBEALGBDET 5 4o r F BRAEERF T ESF 20 T 40 cps v & Z =4 »
P SE 3 B 440 3 3 160 cps ©

T PR A LA R A e B R ?

A, ¥ - ZAcrE BRI o

B. %= K4 rF RRMRKRL

C. d X4 renk BGRAPE o

D. T2 & A &2 H%F BREEM % -
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During a nuclear reactor startup, the first positive reactivity addition caused the count rate to
increase from 20 to 30 cps. The second positive reactivity addition caused the count rate to
increase from 30 to 60 cps. Assume kegr was 0.97 prior to the first reactivity addition.

Which one of the following statements describes the magnitude of the reactivity additions?

A. The first reactivity addition was approximately 50% larger than the second.

B. The second reactivity addition was approximately 50% larger than the first.

C. The first and second reactivity additions were approximately the same.

D. There is not enough data given to determine the relationship of reactivity values.
ANSWER: C.

P+ rFRBABDPRT > - Fber B F BAEFEHBFA 2083 30 cps> F = e~ 1
FRER > 8BS PIE 308 1 60cps o Bk i — 4 » F g2 ihker = 0.97

* §IJ?KIE/A:§:L‘H€;!"_,HQ F o4y A K )‘@}g Rl ?

A F- Ak R JRY - 0% 50%

B. %= Zder chF B R 0 JRE - 4 50% o
C. $-%BEH - b ~ehE GRS HF o
D. FH3 Lo @it 245 bR BE % o
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A nuclear power plant was operating at steady-state 100% power near the end of a fuel cycle
when a reactor trip occurred. Four hours after the trip, with reactor coolant temperature at
normal no-load temperature, which one of the following will cause the fission rate in the
reactor core to increase?

A. The operator fully withdraws the shutdown control rods.

B. Reactor coolant temperature is allowed to increase by 3°F.

C. Reactor coolant boron concentration is increased by 10 ppm.

D. An additional two hours is allowed to pass with no other changes in plant parameters.
ANSWER: A.

Piie TRCGTERIT Y RPEF > 0 100%F FAELERE > F RELFFLER o F R
4 PPES 0 FEBAREREASTE K ATER R T AR FRERS B E S
s );;\11 j? i\a 4p ‘?

A EBER KRR D

B. B E 4 4r-RIE R H 4 3°F o

C. F BRE A fr-krk & 34 10 ppm °

D. TR il y B #07 FRFEA|PFo
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5.1 P3464 (B3465)

A nuclear power plant was operating steady-state at 100% power near the end of a fuel cycle
when a reactor trip occurred. Four hours after the trip, reactor coolant temperature is being

maintained at normal no-load temperature in anticipation of commencing a reactor startup.

At this time, which one of the following will cause the fission rate in the reactor core to
decrease?

A. The operator fully withdraws the shutdown control rods.

B. Reactor coolant temperature is allowed to decrease by 3°F.

C. Reactor coolant boron concentration is decreased by 10 ppm.

D. An additional two hours is allowed to pass with no other changes in plant parameters.

ANSWER: D.

Prit TROTRIBREEH A D EFL100% 7 FRGEEE > 2 EE REF L LR SR
Pl bR BRAIRERRTEFEPERT PR pAcdF BE -

pLpFE S T Eljfﬁ'ﬁﬂi—éﬁ-ﬁﬁ o Bep o o B g i

A BRI iIRER 2R

B. F Jis B4 krokiE Y% 14 3°F o

C. ¥ B4 fr-kmmkR " # 10 ppm °

D. %R Rl Huwgit™ LREA o
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While withdrawing control rods during an approach to criticality, the stable count rate doubles.
If the same amount of reactivity that caused the first doubling is added again, stable count rate
will and the reactor will be

A. double; subcritical

B. more than double; subcritical

C. double; critical

D. more than double; critical

ANSWER: D.
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A BH S SRR

B. X3 EH =Rk
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A nuclear reactor startup is in progress and the reactor is slightly subcritical. Assuming the
reactor remains subcritical, a short control rod withdrawal will cause the reactor startup rate
indication to increase rapidly in the positive direction, and then...

A. rapidly decrease and stabilize at a negative 1/3 DPM.

B. gradually decrease and stabilize at zero.

C. stabilize until the point of adding heat (POAH) is reached; then decrease to zero.

D. continue a rapid increase until the POAH is reached; then decrease to zero.

ANSWER: B.

- PG F R ERFAE > XSRS o B F B E D s iRk o A A
Kﬁ%,%%ﬁﬁ@%ﬁ@ﬁ%ﬁﬁ’%i@%@ﬂﬁﬁﬁ’ﬁ@ ......

A, R E M L 42T 3-1/3DPM fie e

B. &b KT T F o

C. AB¥ B RE Fl 4o B4z 4B (POAH) 5 1F 5 A1 F o

W

D. #4277 POAH 5 2k 5 Rig"% 1
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During a nuclear reactor startup, equal increments of positive reactivity are being sequentially
added and the count rate is allowed to reach equilibrium after each addition. Which one of the
following statements concerning the equilibrium count rate applies after each successive
reactivity addition?

A. The time required to reach equilibrium count rate is the same.

B. The time required to reach equilibrium count rate is shorter.

C. The numerical change in equilibrium count rate increases.

D. The numerical change in equilibrium count rate is the same.

ANSWER: C.

Avho S F O ER e r R RO F R 0 F e » (SR B L ] o
B F RS T i K AN T G e i R

A, FFTH ST RS E o
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Which one of the following describes the change in count rate resulting from a short control
rod withdrawal with K¢ at 0.99 as compared to an identical control rod withdrawal with K
at 0.95? (Assume reactivity additions are equal, and the reactor remains subcritical.)

A. The prompt jump in count rate and the increase in count rate will be the same.

B. The prompt jump in count rate will be greater with K at 0.99, but the increase in count
rate will be the same.

C. The prompt jump in count rate will be the same, but the increase in count rate will be
greater with K¢ at 0.99.

D. The prompt jump in count rate will be greater, and the increase in count rate will be
greater with K at 0.99.

ANSWER: D.
Bt K= 0.99 B D811 o 49RO & Kep = 0.95 FFenle 41540 218 7 7
PR A BRI R RN 2 (R A F A E 0 F R0 AE A RR)

A 3 -‘F’i‘ et oS g Bt (prompt jump) & B4 £ 4R o

B. Ker=0.99 pF > g pr2 e+ > 2 8.3 "F’T ZEEE S B o 2
C.afantiimap=ipk > &L Ker=099 et el e B, o
D. Kefr=0.99 FF > 3-8 gl Bt ol 4 £ 305 < -
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A nuclear reactor startup is in progress with the reactor currently subcritical.

Which one of the following describes the change in count rate resulting from a short control
rod withdrawal with K¢ at 0.99 as compared to an identical control rod withdrawal with K
at 0.95? (Assume reactivity additions are equal, and the reactor remains subcritical.)

A. Both the prompt jump in count rate and the increase in stable count rate will be the same.

B. Both the prompt jump in count rate and the increase in stable count rate will be smaller
with K at 0.95.

C. The prompt jump in count rate will be smaller with Keg at 0.95, but the increase in stable
count rate will be the same.

D. The prompt jump in count rate will be the same, but the increase in stable count rate will
be smaller with K. at 0.95.

ANSWER: B.

-G E EEEFAE O ZE BEED W ATRE

F 1 Ker = 0.99 FFiichg 4 13404 > AT & Ker = 0.95 FFenfe it 8 > 7 7))
PR A FERIERF R V(R AN FRARE > FRE AT TR

=
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A nuclear reactor startup is being performed by adding equal amounts of positive reactivity
and waiting for neutron population to stabilize. As the reactor approaches criticality, the
numerical change in stable neutron population after each reactivity addition , and
the time required for the neutron population to stabilize after each reactivity addition
A. increases; remains the same

B. increases; increases

C. remains the same; remains the same

D. remains the same; increases

ANSWER: B.

S P E R E A R R F RA B EFY SRR M eh o § £ R ER

S N S Y RE TR S T LN DR e E R
P B TR T ¢ .

A B4 BER R
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Why are control rod insertion limits established for power operation?

A. To minimize the worth of a postulated dropped control rod.

B. To maintain a negative moderator temperature coefficient in the reactor.

C. To provide adequate shutdown margin after a reactor scram.

D. To ensure sufficient positive reactivity is available to compensate for the remaining
power defect.

ANSWER: C.

PERERER o LW R FIHRE U ?

A 5T R R AR D R

B. %7 4 REoEfoRlE R Gl ©

C. 27 aF BEEERL &Iy DinBeis o

D. 5 fEFG EREF R - KA F14 a5 5 T 4 (power defect) ©
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During a nuclear reactor startup, the operator adds 1.0% AK/K of positive reactivity by
withdrawing control rods, thereby increasing equilibrium source range neutron level from 220
cps to 440 cps.

To raise equilibrium source range neutron level to 880 cps, an additional of
positive reactivity must be added.

A. 4.0% AK/K
B. 2.0% AK/K
C. 1.0% AK/K
D. 0.5% AK/K

ANSWER: D.

Pio F i BAE pE o SRR 40 314 4~ 1.0 % AK/KERE £ BB F]d 3R T GRREE
P 3 S j8 220 cpsH 3 440 cps o

FRHREE Y I I880cps ) FE A AN P F AR Y

A. 4.0% AK/K

B. 2.0% AK/K

C. 1.0% AK/K

D. 0.5% AK/K
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During a nuclear reactor startup, control rods are withdrawn such that 1.05% AK/K of
reactivity is added. Before the withdrawal K. was 0.97 and count rate was 500 cps.

Which one of the following will be the approximate final steady-state count rate following the
rod withdrawal?

A. 750 cps

B. 1000 cps

C. 2000 cps

D. 2250 cps

ANSWER: A.

B FE RBARDE > U a7 384 2 1.05 % AK/KenF B R - # D4
2_ 7 K= 0.97 > 3-8 5 500 cps e

TR AR NEAIRLE o AR RS T E ?
A. 750 cps

B. 1000 cps

C. 2000 cps

D. 2250 cps
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During a nuclear reactor startup, control rods are withdrawn such that K¢ increases from 0.98
to 0.99. If the count rate before the rod withdrawal was 500 cps, which one of the following
will be the final count rate?

A. 707 cps

B. 1000 cps

C. 1500 cps

D. 2000 cps

ANSWER: B.

AcE P F R B RE o i 4R e R K 8098 # 1 0.99 © 4k b il 5
2w At 5 500 cps o F S MR B gy 7

A. 707 cps

B. 1000 cps

C. 1500 cps

O

2000 cps

BE B
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During an initial fuel load, the subcritical multiplication factor increases from 1.0 to 4.0 as the
first 100 fuel assemblies are loaded. What is the corresponding final keg?

A. 0.25

B. 0.5

C. 0.75

D. 1.0

ANSWER: C.

A b OB R 0 F RS 1001 BB A i 18 0 =k e A 7 P 8o 1.0 4.0 0 T A e
AP B 8 KegrlE ?

A. 0.25

B. 0.5

C. 0.75

o

1.0

E
@
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Refer to the drawing of three 1/M plots labeled A, B, and C (see figure below).
The least conservative approach to criticality is represented by plot and could possibly

be the result of recording count rates at time intervals after incremental fuel loading
steps compared to the situations represented by the other plots.

A. A; shorter
B. A; longer
C. C; shorter
D. C; longer
ANSWER: C.
B2 E2BRT ooz EI/MBEIER A HET 2A BEC -
BB Ao ZRITRA R RSN A e dE BB A T akeAp st o T oA AL
l"’] :r C}"E' ,(’L’} ‘H},%\ ]9 ’ :fjlt ]i—é":ﬁ'l& ﬁ'.&l’r??%fﬁ";‘l‘gij? ":Li‘;l:;( °
A. ﬁ'&’T'
B. A; #&&
C. C; =
1.0 —
D. C; #&
g% :C
1M ¢
B
A
0
I":lzll‘f
1/M PLOT
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As a nuclear reactor approaches criticality during a reactor startup it takes longer to reach an
equilibrium neutron count rate after each control rod withdrawal due to the increased...

A. length of time required to complete a neutron generation.

B. number of neutron generations required to reach a stable neutron level.
C. length of time from neutron birth to absorption.

D. fraction of delayed neutrons being produced as criticality is approached.

ANSWER: B.

i £k EAE G TR P B A DI 6 BT G S Pl AT Pk
FbrE » 3R T e ?

A P I AT R o

B. L F S TE 0 8 Rk

C. P & 3 SIS A hpE o

D. PIEpA At it dd 3 &% o

B% B,
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During a nuclear reactor startup, the first reactivity addition caused the count rate to increase
from 20 to 40 cps. The second reactivity addition caused the count rate to increase from 40 to
80 cps. Assume ke was 0.92 prior to the first reactivity addition.

Which one of the following statements describes the magnitude of the reactivity additions?

A. The first reactivity addition was approximately twice as large as the second.

B. The second reactivity addition was approximately twice as large as the first.

C. The first and second reactivity additions were approximately the same.

D. There is not enough data given to determine the relationship between reactivity values.

ANSWER: A.

B E BB > S - b0 F O REARF RS20 I 40 cps F D A r F
R B R B3 40 3 3 80 cps o TR3K % — e 2 F AR Z W > Kep $770.92 ¢

T PRI A i T e r F R ht ) ?

A B—- A rnF BE  EF Z a4 o

B. #2 4 rehk B> HEF - s B o

C. & =t4e reF BAE X XIpE o

D. FH73 & @i 28F LA KEH & -

H%}:A.
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At one point during a nuclear reactor startup and approach to criticality, count rate is noted to
be 780 cps, and K. is calculated to be 0.92. Later in the same startup, stable count rate is
4160 cps.

What is the new Keg?

A. 0.945

B. 0.950

C. 0975

D. 0.985

ANSWER: D.

Pid F e BAcE X AR TRA P BB S 780 cps 0 @ Keps™ & B 5 0.92 0 35BS 30 3%
=t A2 # {6 £ 314160 cps °

7 in LA Kl 2

C. 0975
D. 0.985

§%:D.

7/

20



FB 192008
e 58 ¢ K1.04 [3.8/3.8]
BE. 1 P2265 (B366)

During a nuclear reactor startup, source range indication is stable at 100 cps, and K is 0.95.
After a number of control rods have been withdrawn, source range indication stabilizes at 270
cps. Which one of the following is the new K.? (Assume reactor startup rate is zero before
and after the rod withdrawal.)

A. 0.963

B. 0.972

C. 0.981

D. 0.990

ANSWER: C.

b F R EAE YT R4 T E4E 100 cps » Kers 0.95 ¢

NEREAERL O R BT E270cps o FR T AR F EATIKerlE P (BKF G
%:ﬂ»&iﬁ Foadh Mipdlte e LR )

A. 0.963
B. 0.972

C. 0.981

O

0.990

BEC
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A nuclear reactor startup is in progress with a current Keg of 0.95 and a current stable source
range count rate of 120 cps. Which one of the following stable count rates will occur when
K becomes 0.97?

A. 200 cps

B. 245 cps

C. 300 cps

D. 375 cps

ANSWER: A.

- R F R ETARE o P o K ® 37095 0 R T RFF I EE 5 120 cps o Ker®
FO9TM R HeF LS S 2

A. 200 cps

B. 245 cps

C. 300 cps

O

375 cps
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A nuclear reactor startup is in progress with a current K¢ of 0.95 and a current equilibrium
source range count rate of 150 cps. Which one of the following equilibrium count rates will
occur when K. becomes 0.98?

A. 210cps

B. 245 cps

C. 300 cps

D. 375 cps

ANSWER: D.

- R F R EFARE o P Koy s 095 0 T HERIFIES 5 150 cps o Ko =
0.98pF » T ft e A 5 0 9

A. 210 cps

B. 245 cps

C. 300 cps

O

375 cps
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During a nuclear reactor startup, source range indication is stable at 120 cps with K¢gat 0.95.
After a period of control rod withdrawal, source range indication stabilizes at 600 cps. Which
one of the following is the approximate new Kc¢?

A. 0.96

B. 0.97

C. 098

D. 0.99

ANSWER: D.

it F R FAE IR RFEIp o B TT120 cps 0 @ Keg® 200.95 < o 4k - &5 R
&0 bEdp o EAEEY600 cps o T A P ART K AT 07 7

A. 0.96

B. 0.97

C. 0.98

O

0.99

i
W
o
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Refer to the drawing of a 1/M plot with curves A and B (see figure below). Assume that each
axis has linear units.

Curve A would result if each fuel assembly loaded during the early stages of the refueling
caused a relatively fractional change in source range count rate compared to the later
stages of the refueling; curve B would result if each fuel assembly contained equal

A. small; fuel enrichment

B. small; reactivity

C. large; fuel enrichment

D. large; reactivity

ANSWER: D.

FERT G AI/MAER > G FoF RAHB - Bk A RIS L AL E = o

APEROY L H AL > AL H R FE - BRI A s RERRIE T
T R LG PG ALY MAL FEBRP ARG R PR AS
¥ B o

Al R R

B. /] s F R
C. = kR

1.0 —
D. = F A
¢%*:D.

1M

B
A
0
FUEL ASSEMBLIES LOADED
1/M PLOT
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In a nuclear reactor with a source, a nonchanging neutron flux over a few minutes is
indicative of criticality or...

A. the point of adding heat.

B. supercriticality.

C. subcriticality.

D. equilibrium subcritical count rate.

ANSWER: D.

FIOFRAPS R FRIFASNBSBP 2T R LA LIRS
A, e g Bk

B. &z fh

O

D. s Gt 3 e

#% D
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As criticality is approached during a nuclear reactor startup, equal insertions of positive
reactivity will result in a absolute change in equilibrium neutron count rate
and a time to reach each new equilibrium neutron flux level.

A. smaller; shorter
B. smaller; longer
C. greater; shorter

D. greater; longer

ANSWER: D.

FAPGF BEEAFIRIHRAME e F R F BA O BERT Y T PG IR
B AT FA I R R o

A o) BaE

B. #] 5 $E&

C. i+ #®

D. fix 5 $&

§%:D
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A nuclear reactor startup is in progress with a stable source range count rate and the reactor is
near criticality. Which one of the following statements describes count rate characteristics
during and after a 5-second control rod withdrawal? (Assume the reactor remains subcritical.)
A. There will be no change in count rate until criticality is achieved.

B. The count rate will rapidly increase (prompt jump) to a stable higher value.

C. The count rate will rapidly increase (prompt jump) then gradually increase and stabilize
ata higher value.

D. The count rate will rapidly increase (prompt jump) then gradually decrease and stabilize
at the previous value.

ANSWER: C.

PP R BBV RS TR AR FEF BERIRA - TR SR
TR DB B S E et i B (BRRF R AR

C. P Mopod H e (BRE B ) RUEERA X BN - R & -

D. i #peid B4 (B B ) > R ERE NI EOTRE
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A nuclear reactor startup is in progress for a reactor that is in the middle of a fuel cycle. The
reactor is at normal operating temperature and pressure. The main steam isolation valves are
open and the main turbine bypass (also called steam dump) valves are closed. The reactor is
near criticality.

Reactor startup rate (SUR) is stable at zero when, suddenly, a turbine bypass valve fails open
and remains stuck open, dumping steam to the main condenser. The operator immediately
ensures no control rod motion is occurring and takes no further action. Assume that the steam
generator water levels remain stable, the reactor does not trip, and no other reactor protective
actions occur.

As a result of the valve failure, SUR will initially become ; and reactor power
will stabilize the point of adding heat.

A. positive; at

B. positive; above

C. negative; at

D. negative; above

ANSWER: B.

o F B Y PR FARH ok RBASTE RV EEERZ RS - 1 FTIRE
RBEc f LAPILCHFZ FAEOORMBE < 2 F RERITIRR -

F O Bz 8 % (SURVE R F B 37 155 1l 2 24 e 4= 8 (fail open)m + & fe =% -

THRFARrALRE -EEA 2 TRREIBRATREE > TARPE- W FH K
REAAL B REAFRL FRFLAER > "~ #2068 F BEFRELE T

AT A F g R REA IR Rk
A DG E

B. *E; &g

C.pi:n

D. f g gt

5% B
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During a nuclear reactor startup as Kes increases toward 1.0, the value of 1/M...
A. decreases toward zero.

B. decreases toward 1.0.

C. increases toward infinity.

D. increases toward 1.0.

ANSWER: A.

P+ FRBALBGDET > CF Kerd) 1O 4 > /M HiE......
A. 57 0 "% K

B. #F 1.0 "% i<

D. §7 1.0 # 4
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The following data was obtained during a nuclear reactor startup:

ROD POSITION COUNT RATE
(UNITS WITHDRAWN) (CPS)
0 20
10 25
15 29
20 33
25 40
30 50

Assuming uniform differential rod worth, at what rod height will criticality occur?
A. 66 to 75 units withdrawn
B. 56 to 65 units withdrawn
C. 46 to 55 units withdrawn

D. 35 to 45 units withdrawn

ANSWER: C.

SRS R BB B e AT

B g e

(F¢ 2 H ) (CPS)
0 20
10 25
15 29
20 33
25 40
30 50

B MA E P R AT 00 0 TR I A R S 5 0
A. 66-754 11 H i+
B. 56-654 1 ¥ i+
C. 46-55% 1 ¥ =

D. 35-45% 1 ¥ i~
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The following data was obtained during a nuclear reactor startup:

ROD POSITION COUNT RATE
(UNITS WITHDRAWN) (CPS)

0 180

10 210

15 250
20 300
25 360
30 420

Assuming uniform differential rod worth, at what approximate rod height will criticality
occur?

A. 35 to 45 units withdrawn
B. 46 to 55 units withdrawn
C. 56 to 65 units withdrawn
D. 66 to 75 units withdrawn

ANSWER: B.

- P F R EAE R E T AT

Sy S

(3 4 H ) (CPS)
0 180
10 210
15 250
20 300
25 360
30 420

Bk e et AR T IS A G RO FIRE A0S Y
A. 3545 I H =
B. 46-553 41§ =

C. 56-653 11 ¥ =
32



D. 66-754 11 ¥ i+

%% 1B,

7/
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The following data was obtained at steady-state conditions during a nuclear reactor startup:

ROD POSITION COUNT RATE
(UNITS WITHDRAWN) (CPS)

0 180

5 200

10 225

15 257
20 300
25 360
30 450

Assuming uniform differential rod worth, at what approximate rod position should criticality
occur?

A. Approximately 70 units withdrawn
B. Approximately 60 units withdrawn
C. Approximately 50 units withdrawn
D. Approximately 40 units withdrawn

ANSWER: C.

- P F R A h ) BT AR L e

NS

A NN B

(3 H ) (CPS)
0 180
5 200
10 225
15 257
20 300
25 360
30 450

BR A e 2MMET L G o Ao dle et B P a?
A. 55703 I E =

B. ¥ 5603 I H =
34



C.

D.

HES0F I H =
X540 I H >

- C.

S
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The following data was obtained at steady-state conditions during a nuclear reactor startup:

ROD POSITION COUNT RATE
(UNITS WITHDRAWN) (CPS)
10 360
15 400
20 450
25 514
30 600
35 720
40 900

Assuming uniform differential rod worth, at what approximate rod position will criticality
occur? (A grid is provided below.)

A. 50 units withdrawn
B. 60 units withdrawn
C. 70 units withdrawn
D. 80 units withdrawn

ANSWER: B.

- RS F R At ) BT AR L i e

"N

A NN B

(3 E ) (CPS)
10 360
15 400
20 450
25 514
30 600
35 720
40 900

Bk A F s MATE B0 G 0 TRR PRI B S P (TR R AR )
A. 504 I H >

B. 6044 11 ¥ =
36



C. 704 11 H 1+~
D. 804 41 H =

< : B.

N

2
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Near the end of core life, critical rod position has been calculated for a nuclear reactor startup
4 hours after a trip from 100% power equilibrium conditions. The actual critical rod position
will be lower than the predicted critical rod position if...

A. the startup is delayed until 8 hours after the trip.

B. the steam dump pressure setpoint is lowered by 100 psi prior to reactor startup.

C. actual boron concentration is 10 ppm higher than the assumed boron concentration.

D. one control rod remains fully inserted during the approach to criticality.

ANSWER: B.

ST AR P F RE 0 100% F T GE R T AR 0 4 | S

PR TR AR R o A T AR RN s FEORE A o BT IE
SRVl

A wEP ARG LA o

B, ZAPBRE TERF B EAD T L 100 psi
C. F%MERKBRMERS 1 10 ppm °

D. B8TRADE > - RirdipraFz 2~ o

¥* B
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To predict critical control rod position prior to commencing a nuclear reactor startup, the
operator must consider the amount of reactivity added by post-shutdown changes in...

A. reactor coolant boron concentration, neutron flux level, and burnable poisons.

B. control rod positions, core xenon-135 concentration, and moderator temperature.

C. neutron flux level, reactor coolant boron concentration, and control rod positions.

D. moderator temperature, burnable poisons, and core xenon-135 concentration.

ANSWER: B.

LR dpA P 3 F R0 EE i GORRITRA ARl o R FTET AR ik
fsgivirde ek BREE......

I 8 P YRR EEL e

B. 74l % %o a-135 kR B EoRE R -

4

C. ¢ 3+i

L

S F RS RPRER AR o

O

EAORIR R T OREA o £ 135 KA

% ! B.

RS
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Which one of the following is not required to determine the estimated critical boron
concentration for a nuclear reactor startup to be performed 48 hours following an inadvertent
reactor trip?

A. Reactor power level just prior to the trip

B. Steam generator levels just prior to the trip

C. Xenon reactivity in the core just prior to the trip

D. Samarium reactivity in the core just prior to the trip

ANSWER: B.

P F BEELE R DR AE R 48 i AsE o R T SR K AR B TRR
RREPE S B Y gDFE 7

A Fiemak BEHAF -

B. £ %% thE i A2 Bokio

%% 1B,

7
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An estimated critical rod position (ECP) has been correctly calculated for a nuclear reactor
startup that is to be performed 6 hours after a trip from a 60 day full power run. Which one of
the following events or conditions will result in the actual critical rod position being lower
than the ECP?

A. The startup is delayed for approximately 2 hours.

B. Steam generator feedwater addition rate is reduced by 5% just prior to criticality.

C. Steam generator pressures are decreased by 100 psi just prior to criticality.

D. A new boron sample shows a current boron concentration 20 ppm higher than that used in
the ECP calculation.

ANSWER: C.

S E BB 2B 0 % 5 A b

3%+  F B 6 PRisARd > pLpEe g
B AR iR 15 C(BECP) o T A7RAE 2 A RR
P {?

R TR P00 B TRt

1* g
#
o

B. ol ¥ chiie A 4 B AR~ T 1 5% o
C. fpftmichzgii A2 B&A " 100psi-
D. ATFepith AR 0 Pk R 3t ECP @ * )k & % 41 20 ppm -

gx:C
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Which one of the following conditions will result in criticality occurring at a lower than
estimated control rod position?

A. Adjusting reactor coolant system boron concentration to 50 ppm lower than assumed for
startup calculations

B. A malfunction resulting in control rod speed being lower than normal speed

C. Delaying the time of startup from 10 days to 14 days following a trip from 100% power
equilibrium conditions.

D. Misadjusting the steam dump (turbine bypass) controller such that steam pressure is
maintained 50 psig higher than the required no-load setting.

ANSWER: A.

T A AR R R A MO TR B i A A R 2

A AFEFRBAIR CROmER > EH M 4e#0 3 B BEK E 50 ppm o

B. #4 &l ERGABER NI VER -

C. #F BECEY 100%T frs FiE i T S i)y ded R > K ERS 10243 14 % o

D i A # (i3 )R F - REARY BF 3 L4977 &K 50 psig 2 /e

42



FB 192008
e 58 1 K1.07 [3.5/3.6]
EE . P970

An estimated critical rod position (ECP) has been calculated for a nuclear reactor startup to be
performed 15 hours after a trip from 100% power equilibrium conditions. Which one of the
following conditions would cause the actual critical rod position to be higher than the
predicted critical rod position?

A. A 90% value for reactor power was used in the ECP calculation.

B. Reactor criticality is achieved approximately 2 hours earlier than anticipated.

C. Steam generator pressures are decreased by 100 psi just prior to criticality.

D. Current boron concentration is 10 ppm lower than the value used in the ECP calculation.
ANSWER: B.

5c) pEALEs o g pE e kg

% + F }@qu& 100%-T @J‘ﬁ ¢]l+ [E3ay 4:,,§ ;Eié’_,u ]/% é
R R BRI R

FEl 3 & 0 1 ((ECP) o T 5 7R3E § 1 &k -3
ﬁ/\

A. 33 ECP i 90%:F Jis B & o

B. F R EFRGFHHS N2 [ mRERE -

a

FT AL EAR A STRE % £ 100 psi ¢

D. p o gk & it 5 BECP #1% endici® < 10 ppm o

N
A

% ' B.
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A nuclear reactor is subcritical with a startup in progress. Which one of the following
conditions will result in a critical rod position that is lower than the estimated critical rod
position?

A. A malfunction resulting in control rod speed being faster than normal speed

B. A malfunction resulting in control rod speed being slower than normal speed

C. Delaying the time of startup from 3 hours to 5 hours following a trip from 100% power
equilibrium conditions

D. An inadvertent dilution of reactor coolant system boron concentration

ANSWER: D.

- i FAH I F R BEST I TRR o T A|FRIE iE R ERTER A MY R TR
B ?

A g BREEFIHBERLD KR -

B. #4 &l FRFABERARTAER

C. #F B 100% frst i 2 7 & )b pE ik 15 3 f FFRE(S T 5 ) B
D. 5 B4 Frok sk i Lol TR

% D
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Control rods are being withdrawn during a nuclear reactor startup at the end of core life.
Which one of the following will result in reactor criticality at a rod height above the estimated
critical rod position?

A. Steam generator pressure increases by 50 psia.

B. Steam generator level increases by 10%.

C. Pressurizer pressure increases by 50 psia.

D. Pressurizer level increases by 10%.

ANSWER: A.

SR F R R A ADAR I N TR EARERE BE AR
P TRl iR s REDTRA 7

A EAAZ BRERA H 4 50 psia o

B. 1A 24 B-Rizs4e 10% -

C. 3 BH &R A4 H 4 50 psia o

D. 2 RH ki34 10% -

BE A
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BE.:  P1565

A nuclear reactor startup is in progress following a reactor trip from steady-state 100% power
at the end of core life. Which one of the following conditions will result in criticality

occurring at a higher than estimated critical rod position?

A. Misadjusting the steam dump (turbine bypass) controller such that steam generator
pressure is maintained 50 psig higher than the required no-load setting

B. Adjusting reactor coolant system boron concentration to 50 ppm lower than assumed for
startup calculations

C. A malfunction resulting in control rod speed being 10% slower than normal speed

D. Delaying the time of startup from 10 days to 14 days following the trip

ANSWER: A.

- Mt B A AP OPF F RE L 100%FE A FERPFL B R AT BT o
PPN R R S TR ek A YT R TRR e 0

A FBEAERCIPBF RN E  EREFAAZFORS > BFLF T ELRT
50 psig i °

B. #AEF BEEL IR ARGER > RH MO e® 2t BRIER 50 ppm -
C. #4 & ERHIBERRDT ¥E AR 10% -

D. #-& B aded Rl - 10 223 14 % o
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An estimated critical rod position (ECP) has been calculated for a nuclear reactor startup to be
performed 15 hours after a reactor trip that ended three months operation at 100% power.

Which one of the following conditions will result in criticality occurring at a lower than
estimated critical rod position?

A. Adjusting reactor coolant system boron concentration to 50 ppm higher than assumed for
startup calculations

B. A malfunction resulting in control rod speed being slower than normal speed
C. Moving the time of startup from 15 hours to 12 hours following the trip

D. Using a pretrip reactor power of 90% to determine power defect

ANSWER: D.
- PR B 100% FEEZ B PR A B S LIS AL S D
FEE NTRA AR R LE'_(ECP)

FIPR = R R-E IR B MO B R ead FITRA 7
A REFERLFrR A OmER > RHE B AR B B3R E 50 ppm -
B. #4 & Eipdlpd AR VYRR -
C.#&Rigadedh @l > IS5 [ FHE» I 12/ -
D. & * 90%enE & w4 5 kT F T 4 (power defect) o

g% :D.
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A reactor trip has occurred from 100% reactor power and equilibrium xenon-135 conditions
near the end of a fuel cycle. An estimated critical rod position (ECP) has been calculated
using the following assumptions:

Criticality occurs 24 hours after trip.

Reactor coolant temperature is 550°F.

Reactor coolant boron concentration is 400 ppm.

Which one of the following will result in criticality occurring at a control rod position that is
higher than the calculated ECP?

A. Decreasing reactor coolant system boron concentration to 350 ppm
B. A malfunction resulting in control rod speed being 20% higher than normal speed
C. Moving the time of criticality to 30 hours after the trip

D. Misadjusting the steam dump (turbine bypass) controller such that reactor coolant
temperature is being maintained at 553°F

ANSWER: D.

SNE REE S AR 1 100%F BB I
#

’ Ez'um 135k RE N T T
RAEY AP o FEF A E((ECP): * T AR E

I
1.

L2 24 | pRISE A RA
& )@3%){» FrokB B & 550°F
FREEL frokmkR G 400 ppm
TAIR- E I ARSI R R
A, F JEBAFrok s deepmek B % 1350 ppm o
B. #2 il R ERRDE ¥EREL 20% -
C. §iisenfef prifecs 30 ] pF o
D. St i £ 2 ) H R > RF B R drok i &4 & 553°F

%D,
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With K = 0.985, how much reactivity must be added to make a nuclear reactor exactly
critical?

A. 1.54% AK/K
B. 1.52% AK/K
C. 1.50% AK/K
D. 1.48% AK/K

ANSWER: B.

FRKer=0985p » TR 4cr 5 K uR » 2 R P15 F BEREEIRE ?

A. 1.54% AK/K
B. 1.52% AK/K
C. 1.50% AK/K
D. 1.48% AK/K

¥% B
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A nuclear reactor is subcritical by 1.0 %AK/K when the operator dilutes the reactor coolant
system by 30 ppm boron. Assuming boron worth is -0.025% AK/K per ppm and that no other
reactivity changes occur, the reactor is...

A. subcritical.

B. critical.

C. supercritical.

D. prompt critical.

ANSWER: A.

- WA TR P F B BEERETRA 1.0 %AK/K - B H R 2 30 ppm SR R F
BAErR kAL o B AERAL L -0.025% AK/K/ppm > @ P F R G HB R 02 BE
F

A. = TRR

B. &k

C. &&wh

D. p## 77 (prompt critical)

BE A
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When a nuclear reactor is exactly critical, reactivity is...
A. infinity.

B. undefined.
C. 0.0 AK/K.
D. 1.0 AK/K.

ANSWER: C.

— P ERRTRARE B BR G

C. 0.0 AK/K

D. 1.0 AK/K

R
bl
@
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If, during a nuclear reactor startup, the startup rate is constant and positive without any further
reactivity addition, then the reactor is...

A. exactly critical.
B. supercritical.
C. subcritical.
D. prompt critical.

ANSWER: B.

AcH P+ F B E R MU F R T AR F AR L BoRIE BERT .
N S

B. Az27&Rh

C. =7k

D. g3 h

B% B,
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A nuclear reactor is initially critical at 10,000 cps when a steam generator atmospheric relief
valve fails open. Assume end of core life conditions, no reactor trip, and no operator actions

are taken.

When the reactor stabilizes, the reactor coolant average temperature (Ta.) will be
than the initial T, and reactor power will be the point of adding heat.

A. greater; at

B. greater; above

C. less;at

D. less; above

ANSWER: D.

- IS F O B4 10,000 cps AfRR 0 pt BT A 4 E < R R (atmospheric
relief valve)zc i+~ ¥ (fail open) » Bk F BB d 2P X3 &R ~FHE » 2
3 3 4= 2

BoERP-TE o

F %%%%w > ,,'E' % EF’J('If‘:"/.E)i(Tave)%‘ Taveﬁz17 [N %%Ié -_‘%’%‘ 4‘3#{‘5‘3
gk o

A Bt
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A nuclear reactor startup is being performed following a one-month shutdown period. If the
reactor is taken critical and then stabilized at 10,000 cps in the source/startup range, over the
next 10 minutes the count rate will...

A. remain constant.

B. decrease linearly.

C. decrease geometrically.

D. decrease exponentially.

ANSWER: A.

S P F R B - B SR o ok F BEERRE o BEFR/AE
10,000 cps g 7> 115 10 A 4t ok d .

A BFLE -

B. b

C. R mE"L -

D. Zip#E” o

BE A
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A nuclear reactor startup is in progress following a one-month shutdown. Upon reaching
criticality, the operator establishes a positive 80 second period and stops rod motion.

After an additional 30 seconds reactor power will be and reactor period will be
. (Assume reactor power remains below the point of adding heat.)

A. increasing; increasing
B. increasing; constant
C. constant; increasing
D. constant; constant

ANSWER: B.
— PG F EF - B ides Y c EEA LR FE ZH80FF ) 0
LRI b0

FE30F 1 0 K B CF Bk R o (B F B & i b b
FATALEET )

Al B e B4

B. 34 ; aiF2 R

C. ‘o457 % # 4

D. ‘a¥7r %, aiFr &

H%}:B.

55



FB 192008
arae 58 0 KI1.10 [3.3/3.4]
BE. 1 P2667 (B2668)

A nuclear reactor is critical at 10°% power. Control rods are withdrawn for 5 seconds and
then stopped, resulting in a stable startup rate (SUR) of positive 0.2 decades per minute

(dpm).

If control rods had been inserted (instead of withdrawn) for 5 seconds with the reactor
initially critical at 10°% power, the stable SUR would have been: (Assume equal absolute
values of reactivity are added in both cases.)

A. faster than -0.2 dpm because, compared to reactor power increases, reactor power
decreases result in smaller delayed neutron fractions.

B. faster than -0.2 dpm because, compared to reactor power increases, reactor power
decreases are less limited by delayed neutrons.

C. slower than -0.2 dpm because, compared to reactor power increases, reactor power
decreases result in larger delayed neutron fractions.

D. slower than -0.2 dpm because, compared to reactor power increases, reactor power
decreases are more limited by delayed neutrons.

ANSWER: D.

- MEETF LR A F10%:E B TR o a1 54 AR 15 Rk R JE T A0 $ & (SUR)
% +0.2 dpm -

%ﬂi’bﬁ 1‘$ K }'@Egil\mf«;é 1()6%3\ J‘ﬁ?% ]E%:ﬁﬁﬁ(rﬁ ,ik,;}g, )51/ B ,}%r’i{ﬁﬁgj&
B (B3R ad Rind 4o ik R B EHRE)
A.

#-02 dpmis» P15 AR EOTE B S A F BB SR S ROL B 5 A

b

w

#-0.2 dpmi- > FIZARFOTE BEH FH 40 HBY S HE RES IR SR
/J\ o

C. #-02dpmM > FlE 4P 3 F BB 4 F RBH F RS F IR g B9 3 4

D. #-0.2 dpmf > F1 3 APRCF BB FH e 0 B I HFE BEHS F RS IR

% o

§% 1D,
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A nuclear reactor core is exactly critical well below the point of adding heat during a nuclear
power plant startup. A small amount of positive reactivity is then added to the core, and a

stable positive startup rate (SUR) is established.

With the stable positive SUR, the following is observed:

Time Power Level
0 sec 3.16 x 107%
90 sec 1.0 x 107%

Which one of the following will be the reactor power at time = 120 seconds?

A. 3.16x107%

B. 5.0x10°%

C. 6.32x10°%

D. 1.0x10™%%

ANSWER: A.

Pt TRACEDRE - 3 F BB R el BT S E A BFalpoher bR
R R E 2 R A0 d 5 (SUR) ©

def SRR B AT A4 :

P Caly
0 #) 3.16x 107%
90 #; 1.0x 10°%

T AP K R 120 fypERE B E S 2
A. 3.16x107°%
B. 5.0x 10°%
C. 632x10°%

1.0 x 10™%

O
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Which one of the following indicates that a nuclear reactor has achieved criticality during a
normal reactor startup?

A. Constant positive startup rate during rod withdrawal
B. Increasing positive startup rate during rod withdrawal
C. Constant positive startup rate with no rod motion

D. Increasing positive startup rate with no rod motion

ANSWER: C.
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A nuclear reactor startup is in progress; control rod withdrawal has just been stopped to assess
criticality. Which one of the following is a combination of indications in which each listed

indication supports a declaration that the reactor is critical?

A. Stable startup rate equals 0.0 dpm; source range count rate is stable; inverse
multiplication (1/M) value equals 1.111.

B. Stable startup rate equals +0.2 dpm; source range count rate is slowly increasing; inverse
multiplication (1/M) value equals 1.000

C. Stable startup rate equals 0.0 dpm; source range count rate is stable; inverse
multiplication (1/M) value equals 0.111.

D. Stable startup rate equals +0.2 dpm; source range count rate is slowly increasing; inverse
multiplication (1/M) value equals 0.000.

ANSWER: D.

- PG R BREAAEY AR RLR R RE R o TANE T B
oA - BEETF BEWR Y

A RTAed FE30.0dmp ; R EF AR T B EE(I/M)EE T 111 -

B. & % Acs & %0402 dmp 5 R FE Bk S BUR Se 5 78 5] B(1/M) % 2% 1.000 o

@)
=
Che
\4
e
s
da

% %25 0.0 dmp ; RFF B FE 75 BB ) H(1/M) B % > 0.111 -

o
s
)y
IS
B
1

2 % 5402 dmp 5 R FE T BT SRR 4o 5 B ] Be(1/M) % 2% 0.000 o

W
P
o
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A nuclear reactor has just achieved criticality at 10°% reactor power during a reactor startup

from xenon-free conditions. The operator establishes a 0.5 decade per minute startup rate to

increase power. After 10 minutes, startup rate decreases to zero and then becomes increasingly

negative.

A possible cause for these indications is...

A. inadvertent boration.

B. reaching the point of adding heat.

C. fuel depletion.

D. burnable poison burnout.

ANSWER: A.

— FPF R B G RE T Aede g kY 1070% 5 F Aud B R
%

Aol o R de K o 10 MK > AR F A TR 0 iE S
negative) °

Fig R & 0.5dpm
f 18 (increasingly

L
B

~

TP G i R FIEL L
A. R 4 » FEEL o

B. 34 FAcdo Bt o

C. ghfigezmo

D. V%G oL o

BE A
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BE.:  P1366

During a nuclear reactor startup from a xenon-free condition, and after recording critical data,
the operator establishes a positive startup rate to continue increasing power. Within a few
minutes, and prior to reaching the point of adding heat, reactor power stops increasing and
begins to slowly decrease.

Which one of the following changes could have caused this behavior?

A. Inadvertent boration of the RCS

B. Xenon buildup in the core

C. Gradual cooling of the RCS

D. Fission-induced heating of the fuel

ANSWER: A.

— PG RN A FETARDPR  FER T RA TR R AR T Y
Hber oo BAMPN o F BES K il Pl BATABEZ Bk A e 0 5B R 6
TR FRIF R G A IR (L ?

A. & ?h3T RCS 4r » AL -

B. g A o

C. RCS & o148 Jr o

D. A B 515 chde 4 o

R A
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F5. 1 P3668 (B3668)

A nuclear reactor is slightly supercritical during a reactor startup. A short control rod
withdrawal is performed to establish the desired startup rate. Assume that the reactor remains
slightly supercritical after the control rod withdrawal, and that reactor power remains well

below the point of adding heat.

Immediately after the control rod withdrawal is stopped, the reactor startup rate will initially
decrease and then...

A. stabilize at a positive value.

B. turn and slowly increase.

C. stabilize at zero.

D. continue to slowly decrease.

ANSWER: A.

- P E R Ak Y D HARTRR o 4 - ) R 2 2 oA Es Koo K
FOE ade DR 0 R AARTRR o R RS S A b BBk TR
¥ EEAEL
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After taking critical data during a nuclear reactor startup, the operator establishes a stable 1
DPM startup rate to increase power to the point of adding heat (POAH). How much negative
reactivity feedback must be added at the POAH to stop the power increase?
Assume: B_ =0.00579
¥ =1.0x 107 seconds
rere = 0.1 seconds™
A. 0.16% AK/K
B. 0.19% AK/K
C. 0.23% AK/K
D. 0.29% AK/K
ANSWER: A.

EE AT +++;/%3Hﬁvm%aﬂ?fi;’ £ 2 ] DPMA$ 5 15 4o 5 5 3 4 ,;u\&m;
(POAH) 3R ffide » 5% f F R w4l > 4 i a F % A POAHRA 7 F {4 ?

Bx: B =0.00579
1* =1.0x 107 seconds
rerr = 0.1 seconds™!
A. 0.16% AK/K
B. 0.19% AK/K
C. 0.23% AK/K

D. 0.29% AK/K
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feii 47 0 K113 [3.4/3.6]
BEL: P768

The point of adding heat is defined as that power level where the nuclear reactor is producing
enough heat...

A. for Doppler coefficient to produce a positive reactivity feedback.
B. for void coefficient to produce a negative reactivity feedback.

C. to cause a measurable temperature increase in the fuel and coolant.
D. to support main turbine operations.

ANSWER: C.

tedAcde Bl Ay P A BBET A KRR T T o i
A gt B iR A d LR R YA

B. e Gh#cA 2 fFRATA -

C. s g ibdr-k g 27 & RIePH R -

D AEIAHEE -

BEC
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feii 47 0 K113 [3.4/3.6]
BEL: P2370 (B2369)

After taking critical data during a nuclear reactor startup, the operator establishes a positive

48-second reactor period to increase power to the point of adding heat (POAH). Which one of
the following is the approximate amount of reactivity needed to stabilize power at the POAH?

(Assume P =0.00579.)
A. -0.10% AK/K
B. -0.12% AK/K
C. -0.01% AK/K
D. -0.012% AK/K

ANSWER: A.
R ek R b BAH ) BT R TS 0 i 2 AHA8H ehF B 0 B e F 3
Se AT AAEE o G 3 F AR RN Ao BASAA B £ @4 x50 F R 2 (3 Pur=0.00579)
A. -0.10% AK/K

B. -0.12% AK/K

C. -0.01% AK/K

D. -0.012% AK/K

Ex A
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feii 47 0 K113 [3.4/3.6]
B 1 P2470

A nuclear reactor startup is in progress following a one-month shutdown. Upon reaching
criticality, the operator establishes a stable positive 1.0 decade per minute (dpm) startup rate

and stops rod motion.

After an additional 30 seconds, reactor power will be

and startup rate will be

. (Assume reactor power remains below the point of adding heat.)

A. increasing; increasing
B. increasing; constant
C. constant; increasing
D. constant; constant

ANSWER: B.

PG F ERE R B R FAR  c BRAYF BRFEDEAF > Z22+1.0dpm

SR ALE T 0 TRk AR e

BB 0 FRES S

4oBET )
A B4 B4

B. R4 iF2 ¥

C. 84572 % # 4

D. 32 % A¥Fr %

B% B,
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i 47 ¢ K113 [3.4/3.6]
B : P2668 (B2671)

A nuclear reactor is critical during a xenon-free reactor startup. Reactor power is increasing in
the intermediate range with a stable 0.5 dpm startup rate (SUR).

Assuming no operator action is taken that affects reactivity, SUR will remain constant until...
A. reactor coolant temperature begins to increase, then SUR will increase.
B. core xenon-135 production becomes significant, then SUR will increase.

C. delayed neutron production rate exceeds prompt neutron production rate, then SUR will
decrease.

D. fuel temperature begins to increase, then SUR will decrease.

ANSWER: D.

PG F R AEL AR TEIRS B N R ER A T T 0.5 dpmehfE T
> % (SUR) o

BREER ARPEEF RACER AR FRAFFTE 0 .
A F e RAErK B AeRE o v TR F R S o

B. % -1352 3R EHE > Ah FRFH b o

C. But?d 34 S FAmg Y 34385 LBFRFRS -

D. W B B A b o A0 FEF R o

N
>

% 1 D.
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feii 47 0 K113 [3.4/3.6]
B0 P3068 (B3068)

After taking critical data during a nuclear reactor startup, the operator establishes a stable 0.75

dpm startup rate to increase power to the point of adding heat (POAH). Which one of the
following is the approximate amount of reactivity that must be added to stabilize reactor

power at the POAH? (Assume P = 0.0066.)
A. -0.10 %AK/K
B. -0.12 %AK/K
C. -0.15 %AK/K

D. -0.28 %AK/K

ANSWER: C.
SRR B R B A W TR TG 2 2 0.75 dpmerfE RAs b F o e st %
T #AS4BL(POAH) » « (@4 r 50 F o 0 4 R BB X JE T POAH ? (&

2 P = 0.0066)

>

-0.10 %AK/K

w

-0.12 %AK/K

C. -0.15 %AK/K

o

-0.28 %AK/K

N
oS

% C.
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i 47 ¢ K113 [3.4/3.6]
B P3935(B3934)

After taking critical data during a nuclear reactor startup, the operator establishes a stable 0.52

dpm startup rate to increase power to the point of adding heat (POAH). Which one of the
following is the approximate amount of reactivity that must be added to stabilize reactor

power at the POAH? (Assume ﬁ'eff =0.0006.)
A. -0.01 %AK/K
B. -0.06 %AK/K
C. -0.10 %AK/K
D. -0.60 %AK/K

ANSWER: C.

EHEBRERET R /@E?i:ﬁ%ﬂﬂﬁwﬂq:@?l FARLES > 22 2 0.52 dpmefd A d 5 o ;ﬁﬁ“i“g%c
i 1

#HE T e é%upﬂ&»(POAH) HEer 508 B A RGEF BEH FELEPOAH?
(B2x P = 0.0066)
A. -0.01 %AK/K

B. -0.06 %AK/K

C. -0.10 %AK/K

o

-0.60 %AK/K

%% 0 C,

A
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g 5 - K1.14 [3.1/3.1]

BE.:  P568

During a xenon-free reactor startup, critical data was inadvertently taken two decades below
the required intermediate range (IR) level. The critical data was taken again at the proper IR

level with the same reactor coolant temperature and boron concentration.

The critical rod position taken at the proper IR level the critical rod position taken
two decades below the proper IR level.

A. cannot be compared to
B. is greater than

C. is the same as

D. isless than

ANSWER: C.

FOREAGR G R T AEpE > 0 R A A ¢ R (IR Level) 2 Bt
(decades)2_ B~ it FAL o 2218 > R0 dplp ek REBEARERZBERT > i ¥
PR B R TR

AR R P OARRE B g R e AN IE ¢ fRd = 2 B L 2 = (decades)
2 e TR o

A RiEHR
B. 4%
C. ®
D. /]

- C.

S
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g 5 - K1.14 [3.1/3.1]

BE.:  P669

During a xenon-free nuclear reactor startup, critical data were inadvertently taken one decade
above the required intermediate range (IR) level. The critical data were taken again at the

proper IR level with the same reactor coolant temperatures and boron concentration.

The critical rod position taken at the proper IR level is the critical rod position
taken one decade above the proper IR level.

A. less than

B. the same as

C. greater than

D. unrelated to

ANSWER: B.

i3k R E L ER TR N A AR P AR =R Level) 1 B L iEi

(decade) 2 feed~ W Rl Tt o 2 16 » 30 ApIR chF B FAARERZ AERT > g
PARFF B ETRR TR

G Y ARRE BT TRR A
2 P B TR R 1

BRIy ¢ ARFF = 1 B L g 2 (decade)

R
W
w
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g 5 - K1.14 [3.1/3.1]

B 5.t P972 (B133)

A nuclear reactor is critical several decades below the point of adding heat (POAH) when a
small amount of positive reactivity is added to the core. If the exact same amount of negative
reactivity is then added to the core prior to reaching the POAH, reactor power will stabilize...
A. higher than the initial power level but below the POAH.

B. lower than the initial power level.

C. at the initial power level.

D. at the POAH.

ANSWER: A.

-G EB AR PR R R RRZT 0 AT e Ao 40 BE(POAH) B B L iE 1
(decades)z i I Tl o % i P4 fidzdo gz 50 > LA » 2R FRAE O RFRE
FRBREE L

Al B AT s AT S AR BE2 Jey o

B. dodist T3 o

C. A dp5 F o

D. defdedegt -

BE A
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arae 58 0 K1.14 [3.1/3.1]
EE. . P1267

A nuclear reactor has just achieved criticality during a xenon-free reactor startup and power is
being increased to take critical data. Instead of stabilizing power at 10°% per the startup
procedure, the operator inadvertently stabilizes power at 10™%.

Assuming reactor coolant system (RCS) temperature and RCS boron concentration do not
change, the critical rod height at 107% power will be the critical rod
height at 10°% power. (Neglect any effects of source neutrons.)

A. less than

B. equal to

C. greater than
D. independent of

ANSWER: B.

BKF e Bs ok M(RCS)E B 2 B Ak B iR 4 se % 7 5 5 107%F il 22404 %
Boo# B F L 100%RETRR B R R (L ER R 3R )

A. K

B. %

C. &

D. B>t

§% 0B
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arae 58 0 K1.14 [3.1/3.1]
FEE. . P1268

A nuclear reactor is exactly critical two decades below the point of adding heat when -0.01%
AK/K of reactivity is added to the core. If +0.01% AK/K is then added to the core 2 minutes
later, reactor power will stabilize at...

A. the point of adding heat.

B. the initial power level.

C. somewhat lower than the initial power level.

D. the subcritical multiplication equilibrium level.

ANSWER: C.

— M F R BANR G A~ —0.01% AK/K hF BB P 0 it e fide i gE 2 B L e

(decades)z et FI T fh o 4rd 2 A 4518 £ 2P g b » +0.01% AK/K » F i B 5 448 2
2

B
A, AegiAsdo Bl o

B. A= # & o

C. vk M3 4= 34 T 2 fhy o
D. = §&0 8 75 T =ty o

B%:C
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arae 58 0 K1.14 [3.1/3.1]
EE. . P1669

A nuclear reactor is critical at 10°% power and critical data is being taken when a steam
generator relief valve fails open. The reactor is at middle of core life and control rods are in
manual.

Assuming no operator actions and no reactor trip, when the reactor stabilizes, average coolant
temperature will be initial coolant temperature and final reactor power will
be the point of adding heat.

A. equal to; greater than
B. equal to; equal to
C. less than; greater than
D. less than; equal to

ANSWER: C.

— MPF R R E A 10°%H F AgRR 0 13 ?:f" é_i xR R < fqi B (fail open)p* » 3
STl TR o BF BBRST pCE AT Y IR ITAE

BREER G AR F BB RA R FF BB T 0 ikl R %

Ah AR R 0 KRB RS I Sefdedngh o
A. B3 3

B. £ %
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arae 58 0 K1.14 [3.1/3.1]
E g1 P2269

A nuclear reactor is critical at the point of adding heat (POAH) when a small amount of
negative reactivity is added to the core. If the same amount of positive reactivity is added to
the core approximately 5 minutes later, reactor power will...

A. increase and stabilize at the POAH.

B. quickly stabilize at a power level below the POAH.

C. continue to decrease on a negative 80 second period until the shutdown equilibrium
neutron level is reached.

D. continue to decrease with an unknown period until the shutdown equilibrium neutron
level is reached.

ANSWER: B.
= AT R E A BAAR BH(POAH)E FITRA 0 tvgeste » PR LR R 0 F RNS5A
Gis e r FENLF A FRES TR
A. 34 ¥ 4% T2 POAH o
B. i £ T & POAHT » it F o
C. M-80fcndHpFFrEm» 2 1 E BT 350 -
D WATEHPHEFER > I EF BB T Y FF 50 o

B% B,
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arae 58 0 K1.14 [3.1/3.1]
BE.: P2568 (B2568)

A nuclear reactor is currently at 10°% power with a positive 60 second reactor period. An
amount of negative reactivity is added to the core that places the reactor on a negative 40

second reactor period.

If the same amount of positive reactivity is added to the core approximately 5 minutes later,

reactor power will...

A. increase and stabilize at the point of adding heat.

B. increase and stabilize at 107%.

C. continue to decrease on a negative 40 second period until the equilibrium source neutron

level is reached.

D. continue to decrease with an unknown period until the equilibrium source neutron level is

reached.

ANSWER: A.

— P F BBOP A S107% 0 F R BEY SH60F) o gt~ fF R R

BT = 5403 o

EH LS et r BRGE F RA 0 PIF BES F

A. i‘é} Ao Tt Ao de 4o ghig § %%i °

B. # 4 £ 3210°% F At PIAE 2

18
=1

C. 1-40F) ik #p 45 5 "% <

D. A FEREHEEE K0 B PP R 5 S

BE A
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B 192008
foil 47 K114 [3.1/3.1]
BEL P4033

Refer to the drawing that shows two graphs (see figure below). The axes on each graph have
linear scales.

A nuclear reactor is initially critical in the source range. At time = 0 seconds, a constant rate
addition of positive reactivity commences. Assume reactor power remains below the point of
adding heat for the entire time interval shown.

The general response of startup rate to this event is shown on graph ; and the general
response of reactor power to this event is shown on graph . (Note: Either graph may be
chosen once, twice, or not at all.)

A, A A

B. A;B

C. B;A

D. B;B

ANSWER: A.

FRRT RS nd R AR o & B R0 S S b -

- WP FF R BAA YR E TR c B 0 B S d r D F R - BR A
W& orm R E > F RS SRR b BT 2 o

Avd FH L E R - BF ARl AT o F RERHFEME B - 85 BAcR
Arom oo (ML BB T ER - 0 B N7 E)

A A5 A

B. A;B

C. BSA

D. BB

§% A
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Frae 5 - K1.14 [3.1/3.1]
FEL 1 P4434

Refer to the drawing that shows a graph of startup rate versus time (see figure below). Both
axes have linear scales.

Which one of the following events, occurring at time = 0 seconds, would cause the reactor
response shown on the graph?

A.

A step addition of positive reactivity to a reactor that is initially stable in the power range
and remains in the power range for the duration of the 120-second interval shown.

A constant rate of positive reactivity addition to a reactor that is initially stable in the
power range and remains in the power range for the duration of the 120-second interval
shown.

A step addition of positive reactivity to a reactor that is initially critical in the source
range and remains below the point of adding heat for the duration of the 120-second
interval shown.

A constant rate of positive reactivity addition to a reactor that is initially critical in the
source range and remains below the point of adding heat for the duration of the
120-second interval shown.

ANSWER: D.

FRRT AT A P R AR SRR 5 AU B -

* 3z

FIPRIE B O fypE g A cnE 2 BERF RBINREY T F K7

A.

AR FE IO F P~ TOVE] Y AT 0 120 fi PR v A AR FR R BE PR
(step addition)*c » & & R A o

GAsie RS I BRI A 0 120 I A b SR BE > Bit
4(%_11;}‘@20

BALA X RIEE DITRA ~ TTE Y AT 40 120 A58 10 A e AR BET 2 AR
&% > P43 (step addition)4r » & F A o

fARA YRS P TR ~ TN E P ATT e 120 FyHp RO R Ao BARhRBET 3 ek
}‘@ﬁ ’ iﬁ%g}\_ﬁﬁ}‘@}i o
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g 5 - K1.15 [3.4/3.4]

BE.:  P569

A nuclear reactor is critical below the point of adding heat (POAH). The operator adds
enough reactivity to attain a startup rate of 0.5 decades per minute. Which one of the
following will decrease first when the reactor reaches the POAH?

A. Pressurizer level

B. Reactor coolant temperature

C. Reactor power

D. Startup rate

ANSWER: D.

= AP F B BASISBH(POAR) T 2 ETITRR o B R e 2 LA F R ER 05
dpm ez 5 o K g BiE 3] POAH pF > T 7)1 F’ﬁ e B

A AR

B. FIEELITRER -

C. F BB X o

D. 4o -

§% 1D,
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arae 58 0 K1.17 [3.3/3.4]
E ¥ . P70

Given a critical nuclear reactor operating below the point of adding heat (POAH), what
reactivity effects are associated with reaching the POAH?

A. There are no reactivity effects because the reactor is critical.

B. The increase in fuel temperature will begin to create a positive reactivity effect.
C. The decrease in fuel temperature will begin to create a negative reactivity effect.
D. The increase in fuel temperature will begin to create a negative reactivity effect.
ANSWER: D.

©dr- IMFE Y PG F RE > e A4 BL(POAH) T 2 L T TR 0 PR RO R R
215 POAH 7 M ?

A FREE GRA o #TI0LG F BRARMNE -

B. d »turplig A3 B4nA 2 0 F BRI o

C. d Rl RUEM > B4nAd 2§ F AR ek -

D. d 9B RAFZ > B4eAd 2§ F Rl -

- D.

o
bl
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arae 58 0 K1.17 [3.3/3.4]
B e . P471

A nuclear reactor is operating just above the point of adding heat. To raise reactor power to a
higher stable power level, the operator must increase...

A. steam generator levels.

B. steam demand.

C. Tave.

D. reactor coolant system boron concentration.
ANSWER: B.

- PG F B e AR B2 B o R S B EF FHIRG PR T
R LR e

D. F s E & 4r-k k sk R
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g 5 - K1.17 [3.3/3.4]

BE.: P1070

A nuclear reactor is critical at a stable power level below the point of adding heat (POAH)
when a small amount of positive reactivity is added. Which one of the following reactivity
coefficient(s) will stabilize reactor power at the POAH?

A. Moderator temperature only

B. Fuel temperature only

C. Moderator temperature and fuel temperature

D. Fuel temperature and voids

ANSWER: C.
PG F B FITRR B B AR T S o e AR BE(POAH) T S gl e~ S R
EF R o TR R R Gl BRF kB X T4 POAH A?

A W5 F{oBE R

B. 0§ s

C. Bf{cBig R &R

D. W ERE 7

e
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arae 58 0 K1.17 [3.3/3.4]
EE. . Pl172

A nuclear reactor near the end of core life is at 5 x 10°% power with a 0.3 DPM startup rate.
With no operator action, what will be the approximate reactor power 10 minutes later?
(Assume no protective system actuation.)

A. 100%
B. 50%
C. 10%

D. 1% (point of adding heat)

ANSWER: D.

C. 10%
D. 1%(%e #t4= 45 8L)

H%}:D.

86



FB 192008
arae 58 0 K1.17 [3.3/3.4]
BE. . P1367 (B1966)

A nuclear reactor startup is in progress near the end of core life. Reactor power is 5 x 10
amps (5 x 107 %) and increasing slowly with a stable 0.3 DPM startup rate. Assuming no
operator action, no reactor trip, and no steam release, what will reactor power be after 10
minutes?

A. Below the point of adding heat (POAH).

B. Atthe POAH.

C. Above the POAH but less than 49%.

D. Approximately 50%.

ANSWER: B.

- MPFF RENGHCEERPEAAR o F BESF L5x 100 amps(5 x 107%) 5 ¥ 12
0.3 DPMfE 2 At F S RA4r - BREH A LG B0~ F BBRER - T2 @
FA 1044t chs BESF LS00

Al M e Fude 4 BE(POAH)

B. =**POAH

C. 3*"POAHIE -] *t49%

D. % %&50%

H%}:B.
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arae 58 0 K1.17 [3.3/3.4]
FE ¥, .  Pl1465

A nuclear reactor required 3 hours to increase power from 70% to 100% at the end of core life
using only reactor coolant system (RCS) boron dilution at the maximum rate to control RCS
temperature.

Following a refueling, the same power change performed under the same conditions will
require a period of time because the rate at which RCS boron concentration
can be decreased is at the beginning at core life.

A. longer; lower
B. shorter; lower
C. longer; higher
D. shorter; higher
ANSWER: D.

SIPS R RERE 3 PR o o i FRT0%E T 100% 0 35 F s B AST R
FoAY  WNEFEFHEE REL IR ARCS)ER © kI RCSIEA

LA AR R AR R R DR SR 0 15 RCS
PRk R s GE S Al E b An ) :
A, ko i

B. #&® ; i

C. B ; 3
D. fe; 3
g% :D.
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arae 58 0 K1.17 [3.3/3.4]
BE.:  P1470 (B1371)

With a nuclear reactor on a constant period, which one of the following power changes
requires the longest time to occur?

A. 1% power to 4% power
B. 5% power to 15% power
C. 20% power to 35% power
D. 40% power to 60% power

ANSWER: A.

HHE G ALY P TF BT TR AS SR g R R 9
A. 1% F 3 4% %

B. 5%% & 3 15%3% &

C. 20%3 & % 35%z5 &

D. 40%% F % 60%%** ¥

BE A
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arae 58 0 K1.17 [3.3/3.4]
BE.: P1567 (B1570)

With a nuclear reactor on a constant period of 30 minutes, which one of the following power
changes requires the least time to occur?

A. 1% power to 6% power

B. 10% power to 20% power
C. 20% power to 35% power
D. 40% power to 60% power

ANSWER: D.

HWE G304 AR P F RE 0 T REH F R TE T R R ?
A. 1%7% & % 6%F &

B. 10%% & 3 20%% ¥

C. 20%3 & % 35%z5 &

D. 40%% F % 60%%** ¥

%D,
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arae 58 0 K1.17 [3.3/3.4]
BE. 1 P2069 (B2072)

With a nuclear reactor on a constant period of 180 seconds, which one of the following power
changes requires the longest amount of time to occur?

A. 3% power to 5% power
B. 5% power to 15% power
C. 15% power to 30% power
D. 30% power to 60% power

ANSWER: B.

A E G180 AT W et 3 F BB THRAH FR T PEF AL ?
A. 3%7 X % 5% &

B. 5%% & 3 15%3% &

C. 15%3 & % 30%7 &

D. 30%% & 3 60%% ¥

BE B,
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g 5 - K1.17 [3.3/3.4]

FE.:  P2168

A nuclear reactor is stable at the point of adding heat (POAH) with the average reactor
coolant temperature at 550°F during a startup. Control rods are then withdrawn a few inches

to increase steam generator steaming rate.

When the reactor stabilizes, reactor power will be the POAH, and average reactor
coolant temperature will be 550°F.

A. greater than; equal to
B. greater than; greater than
C. equal to; equal to

D. equal to; greater than

ANSWER: B.
S F B e B A 4L BL(POAH)E IR R A2 B ) I R BB L Arok TI0E R G
SS0°F o 2. 15 » 4 i dith Bed 4 T A2 BT AL o

FRRETE > B F#  POAH HAfrkTig R #  550°F -

A B ER

B. #3 ;g

e
W
w
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arae 58 0 K1.17 [3.3/3.4]
BE. 1 P2770 (B2770)

With a nuclear reactor on a constant period of 180 seconds, which one of the following power
changes requires the shortest amount of time to occur?

A. 3% power to 5% power
B. 5% power to 15% power
C. 15% power to 30% power
D. 30% power to 60% power

ANSWER: A.

N E G IS0 ATFY P T F BB TR EH F R T RE?
A. 3%7 X % 5% &

B. 5%% & 3 15%3% &

C. 15%3 & % 30%7 &

D. 30%% & 3 60%% F

BE A
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i 47 ¢ K118 [3.6/3.5]
BT P270

A nuclear power plant is operating at equilibrium 50% of rated power level. Control rods are
manually withdrawn for 5 seconds. Which one of the following plant parameter changes will

be observed when the plant stabilizes?

A. Reactor coolant temperature will be higher.

B. Reactor coolant system pressure will be lower.
C. Reactor power will be higher.

D. Pressurizer level will be lower.

ANSWER: A.

AM
W \\.

J”ﬁ*miﬁ%wo
A FRREBALIRERIE

B. F B4R AR S i o
C. FREH# FIRF -

D. Bk it e

BE A
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g 5 - K1.18 [3.6/3.5]

FE.:  P869

A nuclear power plant is operating at 100% power at the end of core life with all control
systems in manual. The reactor operator inadvertently adds 10 gallons of boric acid to the

reactor coolant system (RCS).

Which one of the following will occur as a result of the boric acid addition? (Assume
megawatt output remains constant.)

A. Pressurizer level will decrease and stabilize at a lower value.
B. RCS pressure will increase and stabilize at a higher value.
C. Reactor power will decrease and stabilize at a lower value.
D. Taye will increase and stabilize at a higher value.

ANSWER: A.

Poac TR R F & A 100% FEE o A1 i) eI o F R BERA 4
2R 10 4 & AL e 3 F i Bl Frok Lk 5L (RCS) ©

TR A PR IS A T (B R BT 4 7 )

A BB K s TR R

B. RCS g+ #-= g ¥ fET &g #iE o

C. F B F s Mo R itk -

D. Taye ¥ & % X 4B B -

R A
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B 192008
feii 47 0 K118 [3.6/3.5]
B : P1071

A nuclear power plant was operating with the following steady-state initial conditions:

Power level =100%
Coolant boron =620 ppm
Coolant temperature = 587°F

After a load decrease, steady-state conditions were as follows:

Power level =80%
Coolant boron =650 ppm
Coolant temperature = 577°F

Given the following, how much reactivity was added by control rod movement during the
load decrease? (Disregard any fission product poison reactivity change.)

Difterential boron worth =-1.0 x 10”% AK/K/ppm
Total power coefficient -1.5 x 10%% AK/K/%
Moderator temperature coefficient = -2.0 x 10°% AK/K/°F

A. -0.0% AK/K
B. -0.2% AK/K
C. -0.6% AK/K
D. -0.8% AK/K
ANSWER: A.

Pris RO P 4R R F 2 T B

X =100%
SEr Rk R =620 ppm
1 -3 = 587°F

B e T T

7

R

[

# % = 80%
AEr ke kR =650 ppm
LA R R =577°F

ST EET  EPHEFFAB SR AT P F RR2(EG A HNAEF S D
FsR ™)

/‘%",‘i
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A kA =-1.0 x 10%% AK/K/ppm

Mo ik =-1.5x 10%% AK/K/%
F4oRE R il =-2.0 x 107% AK/K/°F

-0.0% AK/K
-0.2% AK/K
-0.6% AK/K

-0.8% AK/K
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B 192008
feii 47 0 K118 [3.6/3.5]
B D PI8TI

A nuclear power plant is operating with the following stable initial conditions:

Power level =100%
Coolant boron =630 ppm
Coolant temperature = 582°F

After a load decrease, stable conditions are as follows:

Power level = 80%
Coolant boron = 640 ppm
Coolant temperature = 577°F

Given the following values, how much reactivity was added by control rod movement during
the load decrease? (Assume fission product poison reactivity does not change.)

Total power coefficient =-1.5x 10°% Ak/k/%
Moderator temperature coefficient =-2.0 x 10°% Ak/k/°F
Difterential boron worth -1.5 x 10% Ak/k/ppm

A. +0.15% Ak/k
B. +0.25% Ak/k
C. -0.15% Ak/k
D. -0.25% Ak/k

ANSWER: C.

Pris RO P 4R R F 2 T B

X =100%
SErekmk R =630 ppm
1 -3 = 582°F

B e T T

7

R

[

# 5% ~ 80%
AEr ke kR =640 ppm
w AT R = 577°F

AT BT o PR FIBE RS e r PR RREP(BRABAAFZE D
FRRREF 8
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C.

D.

o & 22
B ik

=-1.5 x 10%% AK/K/%

F4oRE R ik =-2.0x 107% AK/K/°F

e Pk AR

+0.15% AK/K
+0.25% AK/K
-0.15% AK/K
-0.25% AK/K

% ! C.

=-1.5x 10%% AK/K/ppm
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B0 192008
i 47 ¢ K118 [3.6/3.5]
B : P1968

A nuclear power plant is operating with the following initial conditions:

Power level = 80%
Coolant boron =630 ppm
Coolant temperature = 582°F

After a normal load decrease, conditions are as follows:

Power level =50%
Coolant boron =650 ppm
Coolant temperature = 572°F

Given the following values, how much reactivity was added by control rod movement during
the load decrease? (Assume fission product poison reactivity does not change.)

Total power coefficient =-1.5x 10°% AK/K/%
Moderator temperature coefficient =-2.0 x 10°% AK/K/°F
Difterential boron worth -1.5 x 10% AK/K/ppm

A. -0.5% AK/K
B. -0.15% AK/K
C. -0.25% AK/K
D. -0.35% AK/K
ANSWER: B.

Frae TR P e iE T AE

# % = 80%
SErekmk R =630 ppm
1 -3 = 582°F

EF S 0 B T R

7% =50%
AEr ke R =650 ppm
AT RE R =572°F

ST EET  EPHFFAB SR A T S F RRP(BRAHEAFE 2D
FIER LT %)
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ER RS s =-1.5x 10%% AK/K/%
F4oRE R ik =-2.0x 107% AK/K/°F
A =-1.5 x 10%% AK/K/ppm

A. -0.5% AK/K

B. -0.15% AK/K

C. -0.25% AK/K

D. -0.35% AK/K

¥% B
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B 192008
i 47 0 K118 [3.6/3.5]
BE: P2070

A nuclear power plant is operating with the following initial conditions:

Power level =100%
Coolant boron =620 ppm
Average coolant temperature = 587°F

After a load decrease, conditions are as follows:

Power level =80%
Coolant boron =630 ppm
Average coolant temperature = 577°F

Given the following values, how much reactivity was added by control rod movement during
the load decrease? (Assume fission product poison reactivity does not change.)

Total power coefficient = -1.5 x 10%% AK/K/%
Moderator temperature coefficient =-2.0 x 10°% AK/K/°F
Difterential boron worth -1.0 x 10% AK/K/ppm

A. -0.2% AK/K
B. +0.2% AK/K
C. -0.4% AK/K
D. +0.4% AK/K

ANSWER: A.

Frae TR P e iE T E

X =100%
SEr Rk R =620 ppm
1 -3 = 587°F

S B AT AR

# 5% ~ 80%
AErke kR =630 ppm
wAT R R = 577°F

ST AEET  FPHREFFAB SR A T S F R P(BERAHAAEF S F D
FRRZG RT)
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o & 22
B ik

=-1.5 x 10%% AK/K/%

F4oRE R ik =-2.0x 107% AK/K/°F

e Pk AR
A. -0.2% AK/K
B. +0.2% AK/K
C. -0.4% AK/K

D. +0.4% AK/K

=-1.0 x 10%% AK/K/ppm
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#£8 192008

g 5 - K1.18 [3.6/3.5]

BE. P3269

One week after a refueling outage, a nuclear power plant is operating at 80% of rated power
with control rods fully withdrawn. During the outage, the entire core was replaced by new
fuel assemblies and new burnable poison assemblies were installed at various locations in the

core.

Assume reactor power and control rod position do not change. If no operator action is taken,
how and why will reactor coolant average temperature change during the next week?

A. Decrease slowly due to fuel burnup only.

B. Decrease slowly due to fuel burnup and fission product poison buildup.

C. Increase slowly due to burnable poison burnout only.

D. Increase slowly due to burnable poison burnout and fission product poison decay.
ANSWER: B.

Pt e R A2 - R 80%IE M FEE BRI BH R
DAL R 0 Bt N R B R 0 R O ATET R A o

Ny

;

B BES S IRl R A ok B RGBS F R4 bk

BRI EHRG PR 712 P A ?

Al BRE M W FRLL AT R o

B. Bfrm > Fuplnpm o Agsd 2K e

C. BRH 4 o WF]F RS o Pl 1R o

D. B34 FIT RHIFREBELHNEPF F R RITR o

H%}:B.
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B0 192008
i 47 ¢ K119 [3.5/3.6]
B0 P50

How do the following parameters change during a normal ramp of reactor power from 15% to
75%?

Main Turbine First Reactor Coolant System
Stage Pressure Boron Concentration
A. Increases Decreases
B. Decreases Decreases
C. Increases Increases
D. Decreases Increases
ANSWER: A.

FREBEH FE 5% ¥ £33 T5%PF > 7 5] S Bckdem it ?

EIRER ) R L
b - B R PR R
A, H e =L
B. ¥ E Rk
C. #Hi4 H 4o
D. "4 5 4
%% A
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#£8 192008

Frae 5 - K1.19 [3.5/3.6]

BE.:  P1672 (B1671)

A refueling outage has just been completed in which one-third of the core was replaced with
new fuel assemblies. A reactor startup has been performed to mark the beginning of the sixth

fuel cycle and reactor power is being increased to 100%.

Which one of the following pairs of reactor fuels will be providing the greatest contribution to
core heat production when the reactor reaches 100% power?

A. U-235 and U-238
B. U-238 and Pu-239
C. U-235 and Pu-239
D. U-235 and Pu-241

ANSWER: C.
[ A BRI TR AR (A - e o LA R REYF AR
B R > P F Db 100%H 4e o

F R BiE D] 100% > T3 e s RERE LG A S Bkt kiR 9

A. U-235 2 U-238

B. U-238 £ Pu-239

C. U-235 # Pu-239

D. U-235 ¢ Pu-241

gx:C
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Frae 5 - K1.19 [3.5/3.6]
BE. P2272

A nuclear power plant is operating at 100% power near the end of core life. The greatest

contribution to core heat production is being provided by the fission of...

A.

B.

C.

D.

U-235 and U-238.

U-235 and Pu-239.

U-238 and Pu-239.

U-238 and Pu-241.

ANSWER: B.

PR RN A B AW 2 100%3% F B 0 T A 78— F3F e 4

B4 kiR 9

A. U-235 £ U-238

B. U-235 & Pu-239

C. U-238 & Pu-239

D. U-238 & Pu-241

B% B,
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B0 192008
i 47 ¢ K119 [3.5/3.6]
B P2868

A refueling outage has just been completed in which the entire core was offloaded and

replaced with new fuel. A reactor startup has been performed and power is being increased to
100%.

Which one of the following pairs of reactor fuels will be providing the greatest contribution to
core heat production when the reactor reaches 100% power?

A. U-235 and U-238
B. U-238 and Pu-239
C. U-235 and Pu-239
D. U-235 and Pu-241

ANSWER: A.

LR SRS R R P r LAY - Aeh F BB S5 1w 100%5
‘4(: o

F O RE T 100%s% 55 > T AR AR LG A 2 Bt KR 9

A. U-235 ¥ U-238

B. U-238 ¥ Pu-239

C. U-235 £ Pu-239

D. U-235 ¢ Pu-241

R A
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B0 192008
i 47 ¢ K1.20 [3.8/3.9]
B P27

A nuclear reactor is critical at 2 x 10°% power. The operator withdraws rods as necessary to
immediately establish and maintain a 0.10 DPM startup rate. How long will it take for the
reactor to reach 7 x 10°% power?

A. 2.4 minutes

B. 5.4 minutes

C. 7.4 minutes

D. 10.4 minutes

ANSWER: B.

P F B 2x 10%%H SR TR c EH ARG B I 1 2 T 2 B e
;%:

0.10 DPM érdeds o o 35 F BT & 125 A chpE ¥ - 4 it éqi‘l 7 x 1078% t15 ‘;
A 24 &
B. 54 245
C. 74 » 4
D. 104 » 4

B% B,
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B 192008
feii 47 K1.20 [3.8/3.9]
BEL P57 (B2268)

A nuclear reactor startup is in progress and criticality has just been achieved. After recording
critical rod height, the operator withdraws control rods for 20 seconds to establish a positive
1.0 dpm startup rate. One minute later (prior to the point of adding heat) the operator inserts
the same control rods for 25 seconds. (Assume the control rod withdrawal and insertion rates
are the same.)

During the rod insertion, the startup rate will become...

A. negative during the entire period of control rod insertion.

B. negative shortly after the control rods pass through the critical rod height.

C. negative just as the control rods pass through the critical rod height.

D. negative shortly before the control rods pass through the critical rod height.

ANSWER: D.

- PG F R EeFAR Y RERRE CFE R e AR R M DT 20
FrraE 2 1.0dpm shr A2F 5 o 1 A& GED v FAsdRBE2 W) EH R KR P R E
* 254 o (BRI dlteendd 12 36~ & S 4P )

AR Ash TR

A BHE AR R TR L E -

B. titl Rl @At s B2 A% & -

C. el ERALIBIARL TR [ E-

D. ipdl il SRfdd s Ao ®>f -

N
oS

% ' D.

110



B 192008
feii 47 K1.20 [3.8/3.9]
BEL P2869

A nuclear reactor is critical at 3 x 10°% power. The operator withdraws rods as necessary to
immediately establish and maintain a stable, positive 0.10 DPM startup rate. How long will it
take for the reactor to reach 7 x 10%% power?

A. 3.7 minutes

B. 5.4 minutes

C. 6.7 minutes

D. 8.4 minutes

ANSWER: A.

P FERE3Ix10%%H R TR c AT N NI N 2 T ¥

0.l0DPM srff 2 it Asde 5 o F B F & 7T 5 A chpF > 4 it 513 7x 10%%s5w & 2

A. 37 &5
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B0 192008
i 47 ¢ K1.20 [3.8/3.9]
B0 P2970 (B2969)

A nuclear reactor startup is in progress and criticality has just been achieved. After recording
the critical rod heights, the operator withdraws a control rod for 20 seconds to establish a
stable 1.0 dpm startup rate (SUR). One minute later (prior to reaching the point of adding
heat), the operator inserts the same control rod for 25 seconds.
During the insertion, when will the SUR become negative?
A. Immediately when the control rod insertion is initiated.
B. After the control rod passes through the critical rod height.
C. Just as the control rod passes through the critical rod height.
D. Prior to the control rod passing through the critical rod height.
ANSWER: D.
- PG F R ERFAR Y REDRE CEEE T RA RS R 0 D dIHE 20

g5 iE = 1.0 dpm 8 Tz $ % (SUR) o 1 A 4815 (i Tl 4e #As Bl 2 ) » 3B HE R #4p o
dlEE s 254 -

GETHIBIE BT AR F M PR B0
A B~ AR GRS

B. pr4l4d BIRR il A

C. il Bl e ae s

D. fr4l4h T H ETRA I B R 2 o

#% D
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B 192008
i 47 1 K121 [3.6/3.8]
B P272

A nuclear power plant has been operating at 75% of rated power for several weeks. A partial
steam line break occurs and 3% total steam flow is escaping. Assuming no operator or

automatic actions, stable reactor power will
temperature will

A. Increase; increase
B. not change; increase
C. increase; decrease
D. not change; decrease

ANSWER: C.

and stable reactor coolant

Priv TR TS%I T F By o - FRAETAEH  REANENB 3%
BRKEH R L B E 0 AT p BT F BT -

FroRfERRRKE o
A Ride s 23

B. a2 %, 23

C. i“éﬁ'ﬁ MILE TN

D. a3 a % %M

H%}:C.
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B 192008
i 47 1 K121 [3.6/3.8]
BEL: P368

A nuclear reactor is critical at a stable power level below the point of adding heat (POAH). An
unisolable steam line break occurs and 3% of rated steam flow is escaping.

Assuming no reactor trip, which one of the following describes the response of the reactor?
(Assume a negative moderator temperature coefficient.)

A. T, will decrease. The reactor will go subcritical.

B. T will remain the same. The reactor will go to 3% power.

C. Taye will decrease. The reactor will go to 3% power.

D. Tay.e will decrease. Power will not change because the reactor was below the POAH.
ANSWER: C.

- 3R 1‘*"‘ FRRELIEAPF > B8 F 3o 4040 BE(POAH)™ & o s — iR
#(unisolable) ez i B AL A » 3%IF T EITIEE HS o

pER A
BRFRERERXF &R TH-FERRP T F RBREOF B?(ERERER RS §
i)

Al Tape #1510 o F R BHR-T)E X TRT o
B. Tae#-24F7% % o F RERT|E 3% F -

C. Tae "84 > F i BHETE 3% F o

D. Taye#-"% 14 o d 20 F B> POAH 227 > # F 15 sa % o

g% C
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B 192008
i 47 1 K121 [3.6/3.8]
BE: P1370

A nuclear power plant has been operating at 80% of rated power for several weeks. A partial
steam line break occurs and 2% total steam flow is escaping. Turbine load and control rod
position remain the same.

Assuming no operator or automatic actions, when the plant stabilizes, reactor power will be
and average reactor coolant temperature will be

A. higher; higher

B. unchanged; higher
C. higher; lower

D. unchanged; lower
ANSWER: C.

Prit R R 0% Lt F T By o WP - TR
AR R SR AL TR I £ o

el
2
B
5
T\4
=
N
prad
52
ol
B
ESS
|lo
-2
R
X

BREEE R AR SRR ek £ R S ) F s F b ok T
Yoif 1 :
INEERE

B. a7 % K3
C. #® ; it
D. a7 % R

BEC

115



B 192008
i 47 1 K121 [3.6/3.8]
BE: PI570

A nuclear power plant is operating at 85% of rated power and 580°F average reactor coolant
temperature (T,y.) at the end of core life. A failure of the turbine control system opens the
turbine control valves to admit 10% more steam flow to the main turbine. No operator actions
occur and no protective system actuations occur. Rod control is in manual.

Following the transient, reactor power will stabilize 85% and T.. will
stabilize 580°F.

A. above; above

B. above; below

C. below; above

D. below; below

ANSWER: B.

¥ it & 1‘“1*”’; o F R P 85%%F T 5 @ﬁt’? FIE®E A RT IR R (Tae) & 580°F °
# R

ABEA R AR ERITEEAIRB AL R 10%2 0 EE» A3
ﬁﬁ/74:}“7sﬁ"f—r§v’xﬁ'—§,, gt o Al s T E KT

BT TS 0 F R B F AR 85% F& T Tave ¥+ 580°F FE T o
A b= =

Fop TS
B. ;
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B 192008
i 47 1 K121 [3.6/3.8]
B P2372

A nuclear power plant is operating at 90% of rated power at the end of core life with manual
rod control when a turbine control system malfunction opens the turbine control valves an
additional 5 percent. Reactor power will initially...

A. increase because the rate of neutron absorption in the moderator initially decreases.

B. increase because the rate of neutron absorption at U-238 resonant energies initially
decreases.

C. decrease because the rate of neutron absorption in the moderator initially increases.

D. decrease because the rate of neutron absorption at U-238 resonant energies initially
increases.

ANSWER: B.

POl TR R F 6 A 1 90%3F T S AR BT S B0 Ak s
PR A B RS PIRE B 5% F B Fdei

A, B 4e o FIE B AeR| e 3 osfcid F A K o

B. 34 > F15 U-238 X kit £ 0¥ F sjgid F AL M o

C. " M FlZ E oM sy I gk F L e o

D. "% > F15 U-238 1 dric & ¢ 3 Sofaad 5 LK 4 o

BE B,
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B 192008
i 47 1 K121 [3.6/3.8]
B D P2671

A nuclear power plant is operating at 100% power near the end of core life when the main
turbine trips. If the reactor does not immediately scram, which one of the following will act
first to change reactor power?

A. Positive reactivity addition from the Doppler coefficient will cause reactor power to
initially increase.

B. Positive reactivity addition from the moderator temperature coefficient will cause reactor
power to initially increase.

C. Negative reactivity addition from the Doppler coefficient will cause reactor power to
initially decrease.

D. Negative reactivity addition from the moderator temperature coefficient will cause
reactor power to initially decrease.

ANSWER: D.

Foae R Rt R R E AR DI 100%F FiEE 0 LT EER ok F BREILT
Sk TP EMFAE L A RF BRSSO

i
A 8Bl R OBR O Mg R I ES S AR 4
B. ${c®E R G » 2 F BR > B F BEF :}fﬁ;i\‘gﬁ'ﬁ °
C.o ' #riflicte » fF A B3 F BB AR -
D. S {oAliE & fhliche » fF /R > Mg F 8 S F A -

- D.

RS
W
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#p 1 192008
Sean 7 0 K1.21 [3.6/3.8]
Bt P2771 (N/A)

A nuclear power plant is operating at 80% of rated power and 580°F average reactor coolant
temperature (T,.) at the end of core life with manual rod control. A turbine control system
malfunction partially closes the turbine control valves resulting in 5% less steam flow to the
main turbine. No operator actions occur and no protective system actuations occur.

Following the transient, reactor power will stabilize 80% and T.. will
stabilize 580°F.

A. at; above

B. at; below

C. below; above

D. below; below

ANSWER: C.

Foae R RO e F e AP L 80%%E T FiEH 0 KRB FroR T35 B (Tave) = 580°F »

Tl £ 20 2S00 o R d] kS e ERAPBEFIRIA M P o R
AAPRFAIRER Y 5% EER LG BT E 0 B L g Ak o

B AR RS 0 F OB SRS 80% $8 T Tave #+ 580°F FE T o

>
(w
&
-
A
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B0 192008
i 4 K121 [3.6/3.8]
B0 P3171(B3169)

A nuclear power plant is operating at 60% of rated power in the middle of a fuel cycle with
manual rod control when a turbine control system malfunction closes the turbine steam inlet
valves an additional 5 percent. Which one of the following is responsible for the initial reactor
power decrease?

A. The rate of neutron absorption by core Xe-135 initially increases.

B. The rate of neutron absorption in the moderator initially increases.

C. The rate of neutron absorption at U-238 resonance energies initially increases.

D. The rate of neutron absorption by the boron in the reactor coolant initially increases.
ANSWER: C.

Prae TROTEORE I B 0 1160%3F T FAE o ik B Y S S o B
Sl A RAPECTR S MS% e TR ERHE T LS BEAFE MR ?

A, YgeXe-1356¢ F sofnad LM A o

B. E{o@la? 3 sojuiE 5 AR 4 o

C. U-238% 4= it & (resonance energies)si7® =+ v fTig 5 L 3 v o

D. F B4 frk @ ey 3 fcid & LK e o

g% C
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B 192008
i 47 1 K121 [3.6/3.8]
BEL: P4035

A nuclear power plant is operating at 60% of rated power in the middle of a fuel cycle with
manual rod control when a turbine control system malfunction opens the turbine steam inlet
valves an additional 5 percent. Which one of the following is responsible for the initial reactor
power increase?

A. The rate of neutron absorption by core Xe-135 initially decreases.

B. The rate of neutron absorption in the moderator initially decreases.

C. The rate of neutron absorption at U-238 resonance energies initially decreases.

D. The rate of neutron absorption by the boron in the reactor coolant initially decreases.
ANSWER: C.

Prie RO RORE Y L 60%FE Tt F B o AR BT S B o I I
Sepehp o A BITPEFETRIAESY - TARFR A A F BES FH DR F]?
A, YgoXe-13567¢ F sofrad FAE R o

B. F{o@la? 3 sjuiE FAE M o

C. U-238% J& it & (resonance energies)sii® = v fcik 5 L FF 14 o

D. & Ji B4 pr-kd mand 3 exfuig F R TE K o

g% C

121



#£8 192008

g 5 - K1.22 [2.6/3.8]
BFE.: P72

The major reason boron is used in a nuclear reactor is to permit...
A. areduction in the shutdown margin.

B. an increase in the amount of control rods installed.
C. anincrease in core life.

D. areduction in the effect of resonance capture.

ANSWER: C.

PR B YR &R T At
Al R RS ARAE -

B. 4 » ipdipEki -

C oMb

D. "% M £ J& 3 J&(resonance capture)?< i °

B%C
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#£8 192008

g 5 - K1.22 [2.6/3.8]

BE. P71

The use of boron as a burnable poison in a nuclear reactor core...

A. increases the amount of fuel required to produce the same amount of heat.
B. allows the plant to operate longer on a smaller amount of fuel.

C. allows more fuel to be loaded and prolongs core life.

D. absorbs neutrons that would otherwise be lost from the core.

ANSWER: C.

P E B UL T RMEE g R F?
A Hbc A2 EERE T PRPEE -

B. ET i gt poREE A o

C. e Er{ i pudbo

D. sz & ¢ f&p < i/ 4 (lost)ihd + o

B%C
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B 192008
e 47 1 K1.22[2.6/3.8]
B : P1072

A high boron concentration is necessary at the beginning of core life to...
A. compensate for excess reactivity in the fuel.

B. ensure a negative moderator temperature coefficient exists.

C. flatten the axial and radial neutron flux distributions.

D. maximize control rod worth until fission product poisons accumulate.

ANSWER: A.

J

no

e

Al s ZRBMERGIZI F .

Pt

>

AT R anE I B R o

B. Fi - foRliE A Gllcs § @ o
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B 192008
e 47 1 K1.22[2.6/3.8]
BEL: P2570

During a core refueling, fuel assemblies with higher enrichments of U-235 were installed to
prolong the fuel cycle from 12 months to 16 months. What is a possible consequence of
offsetting all the excess positive reactivity of the new fuel with a higher concentration of
boron in the reactor coolant?

A. Boron will precipitate out of the reactor coolant during a cooldown.

B. An RCS temperature decrease will result in a negative reactivity addition.

C. Power changes requiring dilution of RCS boron will take longer.

D. The differential boron worth will become positive.

ANSWER: B.

o TR R > B - kR BGE U235 PR 2 ppR e 12 B0 K 16

B0 oo dok DR R RE OF B A Fk 0 KA AR EFIEF A T AR
KLV R 9

g

A, F O BAFToR crPREL AT YE R PR o

B. RCS % B #-HRf F A4~ o

C. #8190 HRCS PP - £ o

D. Hch A hAT - 1 o

$ % B,

7/
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE.: P71 (B72)

Shortly after a reactor trip, reactor power indicates 0.5% where a stable negative startup rate is

attained. Reactor power will be reduced to 0.05% in approximately seconds.
A. 90

B. 180

C. 270

D. 360

ANSWER: B.

FREERE? A EFIBLf b S P FRES F4705%  F B Er St i
10.05% NFE SRR

A. 904
B. 180%)
C. 2704

D. 360%)
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE. . P572(B2272)

A nuclear power plant has been operating at 100% power for several weeks when a reactor
trip occurs. How much time will be required for core heat production to decrease to 1%
following the trip?

A. 1to 8 days

B. 1 to 8 hours

C. 1 to 8 minutes

D. 1 to 8 seconds

ANSWER: B.

Pt TR 100%3 5B Rl o R A F R EA B o B oA BB 1%
AR PRl L 5 b9

A 128=%

B. 128 p*
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE.:  P770 (B771)

Which one of the following is responsible for the negative 80-second stable reactor period
experienced shortly after a reactor scram/trip?

A. The longest-lived fission product poisons
B. The shortest-lived fission product poisons
C. The longest-lived delayed neutron precursors
D. The shortest-lived delayed neutron precursors

ANSWER: C.

FREERE TR HRHEP A -B0F 48 T8 ?
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE.:  P1965 (B1369)

Shortly after a reactor trip, when reactor power indicates 10°%, a stable negative period is
attained. Reactor power will decrease to 10#% in approximately seconds.

A. 380

B. 280

C. 180

D. 80

ANSWER: C.

FRELBIED A bEIELNEF BATYRE  EH ST 510°% 0 FF B ES
FEEIN0N% TERRNL e
A. 380

B. 280

C. 180

D. 80

F%C
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE. 1 P2171 (B1770)

Following a reactor trip, reactor power indicates 0.1% when the typical stable post-trip reactor
period is observed. Which one of the following is the approximate time required for reactor
power to decrease to 0.05%?

A. 24 seconds

B. 55 seconds

C. 173 seconds

D. 240 seconds

ANSWER: B.

CRRTIL A AE NP B S 5 0.1% 0 F 1 0.05% -
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE.: P2672 (B131)

Which one of the following approximates the decay heat produced in a nuclear reactor at 1
second and at 1 hour, respectively, following a scram from extended operation at 100%
power?

ONE SECOND ONE HOUR
A. 15.0% 1.0%
B. 7.0% 1.0%
C. 1.0% 0.1%
D. 0.5% 0.1%
ANSWER: B.

3 F B Y 1100% B  F A ARG 0 F REA WA LA A o
» )

14) 1] p
A. 15.0% 1.0%
B. 7.0% 1.0%

1.0% 0.1%
D. 0.5% 0.1%
¢*:B
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE. 1 P2768 (B2769)

Nuclear reactors A and B are identical and have been operated at 100% power for six months
when a reactor trip occurs simultaneously on both reactors. All reactor A control rods fully
insert. One reactor B control rod sticks fully withdrawn.

Which reactor, if any, will have the longest reactor period five minutes after the trip?

A. Reactor A due to the greater shutdown reactivity.

B. Reactor B due to the smaller shutdown reactivity.

C. Both reactors will have the same reactor period because, after five minutes, both reactors
will be stable at a power level low in the source range.

D. Both reactors will have the same reactor period because, after five minutes, only the
longest-lived delayed neutron precursors will be releasing fission neutrons.

ANSWER: D.

i+ F RBAYBARR » & 021100%% F @@~ B2 o gt
BAGTF AL 246~ 0 0 Ben- It bk

:E

P & RS, TR PE EEEI LY

A FIEEBEA > Fl: B F BAREKS o

B. F EEB Fli B F BARR -

C. 3 F RBOFEHARF » F| 5 5448 0 F F REBERINRPF RN FAE T T o

D. & F REAEHAF > Fl5 LS5 ME F A ARENUEY 33P0 ¢ BRIL
é-\llﬂ:)-o

H%}:D.
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
EE. . P2969

Nuclear reactors A and B are identical and have been operated at 100% power for six months
when a reactor scram occurs simultaneously on both reactors. All reactor A control rods fully
insert. One reactor B control rod sticks fully withdrawn.

Which reactor, if any, will have the longer reactor period five minutes after the scram?

A. Reactor A because its delayed neutron fraction will be smaller.

B. Reactor B because its delayed neutron fraction will be larger.

C. Both reactors will have the same reactor period because, after five minutes, both reactors
will be stable at a power level low in the source range.

D. Both reactors will have the same reactor period because, after five minutes, only the
longest-lived delayed neutron precursors will be releasing fission neutrons.

ANSWER: D.

3 F RBASBiR > ¥ 0100%% FEE 2B 0 MESF RERESLIERE o F R
BAGF AR 2B~ 0 F REBT - rdInt Ay o

ERESASP o TR F B BEHRE?

A FEFEA TR B F o K] o

B. » BEB> FlaBatd 3 4 Fs o

C. 3F Bk #4pl » T3 54408 - A F REBMINRIS RN F A P T -

D. & F BREDEHPPF > F]5 a5, 408 P 3L amll? 329 @ s
é-\llﬂ :)- o

H%}:D.
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
BE. 1 P3271 (B3271)

Nuclear reactors A and B are identical and have been operated at 100% power for six months
when a reactor trip occurs simultaneously on both reactors. All reactor A control rods fully
insert. One reactor B control rod sticks fully withdrawn.

After five minutes, when compared to reactor B, the core fission rate in reactor A will be
, and the reactor period in reactor A will be

A. the same; shorter
B. the same; the same
C. lower; shorter

D. lower; the same
ANSWER: D.

P13 F B EALBAE o 11100% TR B0 2S5 BERFEL LR F LT
A el 2 246~ 0 A Beh- RERdlgF A ey o

kS

SA4RTs B F BEBA - F s BAGG L A B 5K

a
frmt.
W
=
IR
l:“‘s
;\g.
%_{;

A. I E RE

B. 4p% ;%
C. &K ; v®
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FB 192008
arae 58 0 K1.23 [2.9/3.1]
B 5. P3468 (B3472)

A nuclear reactor is critical just below the point of adding heat when an inadvertent reactor
trip occurs. All control rods fully insert except for one rod, which remains fully withdrawn.
Five minutes after the reactor trip, with reactor startup rate (SUR) stable at approximately -1/3

dpm, the remaining withdrawn control rod suddenly drops (fully inserts).

Which one of the following describes the reactor response to the drop of the last control rod?

A. SUR will remain stable at approximately -1/3 dpm.

B. SUR will immediately become more negative, and then return to and stabilize at

approximately -1/3 dpm.

C. SUR will immediately become more negative, and then turn and stabilize at a value more

negative than -1/3 dpm.

D. SUR will immediately become more negative, and then turn and stabilize at a value less

negative than -1/3 dpm.
ANSWER: B.
- PG F R E e A B TETTRE MR RELNFAER
tagzrpde o 2 #‘"%}: B2 o F BRERSAMHL
302173 dpmAGE PIE R BB DB R A (R 2 E )

T ek g et~ R P F R R ?

A. Az K30-1/3 dpm e g
B. Acds oz p] gt {0 R F19-1/3 dpmked fE -

C. Az = 2 R X f B> ARfsw P2 30-1/3 dpmenf it B 7
D. A = 2 gt f B RiEw F] 4013 dpmen T R
§*:B
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B 192008
i 47 1 K1.24[3.5/3.6]
BEL: P672 (B1969)

A nuclear reactor is exactly critical below the point of adding heat when a single control rod
fully inserts into the core. Assuming no operator or automatic action, reactor power will
slowly decrease to...

A. zero.

B. an equilibrium value equal to the source neutron strength.

C. an equilibrium value greater than the source neutron strength.

D. aslightly lower value, then slowly return to the initial value.

ANSWER: C.

- P R R E oA B TR EFITRR S P - R 2R e o BR A
FEAFT AT EAEHT FRESFREERED ...

A E o
B. - %% /R ¥ 3 (source neutron)is & - ffTiE o

C. —fh? FnE s~ DTHE-
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B 192008
i 47 1 K1.24[3.5/3.6]
B D Pl472

A nuclear reactor is exactly critical just below the point of adding heat when a single control
rod drops into the core. Assuming no operator or automatic actions occur, when the plant
stabilizes, reactor power will be and average reactor coolant temperature will be
A. the same; the same

B. the same; lower

C. lower; the same

D. lower; lower

ANSWER: C.

PR BB b BB T S A EITRR 0 0BT - R e o BRER

PR GRAT R ARRT FRRBELE R BESASFRE O FREA
frofk Timg R #- o
A Bk AR
B. fpfF ; A
C. i< 4pk
D. fit ; s
g% :C
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FB 192008
e 58 ¢ K1.25[2.9/3.1]
EE¥. . P772

Which one of the following is the reason for inserting control rods in a predetermined
sequence during a normal reactor shutdown?

A. To prevent uneven fuel burnup

B. To prevent an excessive reactor coolant system cooldown rate
C. To prevent abnormally high local power peaks

D. To prevent divergent xenon oscillations

ANSWER: C.

FREL ¥ BEPE Rl T R B~ R FI S 0
A BB A 35 o

B. AL F BREALIRLAEREFES o

C. Wi hthsh 5 EHF -

D. # ¢ 4 4% J (xenon oscillation) 4~ 4¢ °

§5:C
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FB 192008
e 58 ¢ K1.25[2.9/3.1]
EE. . P2971

Which one of the following describes the process for inserting control rods during a normal
reactor shutdown?

A. Control rods are inserted in reverse order one bank at a time to maintain acceptable power
distribution.

B. Control rods are inserted in reverse order one bank at a time to maintain a rapid shutdown
capability from the remainder of the control rods.

C. Control rods are inserted in reverse order in a bank overlapping sequence to maintain a
relatively constant differential control rod worth.

D. Control rods are inserted in reverse order in a bank overlapping sequence to limit the
amount of positive reactivity added during a rod ejection accident.

ANSWER: C.

CFREL K BB TE N LB A S E 2

o

=\

A PUARE W RAE B4l B S - s BT R e A
AR E OERFE S Frdlte 0 FRHE O - e et R I Flee IR B o
PUE R R AE O~ e o JR 0 AR s A R A AR

D. M E R4~ rdite e o B SRR R S PR e 2 N B R e

“111"-

H%}:C.
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FB 192008
arae 58 ¢ K1.26 [3.1/3.2]
E ¥ . P369

A nuclear reactor was shut down one week ago following several months of operation at
100% power. Reactor coolant is being maintained at S00°F and all reactor coolant pumps are
operating.

The principle source of heat input to the reactor coolant is from...

A. reactor coolant pumps.

B. subcritical thermal fission of U-235 and Pu-239.

C. subcritical fast fission of U-238.

D. fission product decay.

ANSWER: A.

i F B 100%7 @) (40 - B4 o & L B4 Frok 4F & 500°F > #rF &
RGOk RIDIER P o

PPES R RBAkFLBERE RRE.LLL

A FREELITRR -

B. U-235 & Pu-239 ch=t f b # A %) o

C. U-238 th=k f b A & o

D. »HA{ %% -

Ex A
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FB 192008
arae 58 ¢ K1.26 [3.1/3.2]
BE. 1 P370 (B372)

After one month of operation at 100% reactor power, the fraction of thermal power being
produced from the decay of fission products in the operating nuclear reactor is...

A. greater than 10%.
B. greater than 5% but less than 10%.
C. greater than 1% but less than 5%.

D. less than 1%.

ANSWER: B.
e REI00% B - B0 Y F AT A HAF RS A2 Pk
BE L E

A =3010% o

B. = *5%ie [ 3+10% o
C. =*31%ie -] *5% -
D. /[ %1% -

B% B,
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FB 192008
arae 58 ¢ K1.27[3.1/3.4]
E ¥ . P132

The magnitude of decay heat generation is determined primarily by...
A. core burnup.

B. power history.

C. final power at shutdown.

D. control rod worth at shutdown.

ANSWER: B.

il

(X

FHEAL D)L RIBENT I E 9
A, Vg AL o

B. # %A -

C. BipFakb s o

D. B8P A4 o

B% B,
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FB 192008
arae 58 ¢ K1.27[3.1/3.4]
BE.:  P1272 (B1372)

Following a reactor shutdown from three-months operation at full power, core heat production
will continue for a period of time. The rate of core heat production will be dependent upon
the...

A. amount of fuel that has been depleted.

B. amount of time that has elapsed since K¢ decreased below 1.0.

C. amount of time required for the reactor pressure vessel to cool down.

D. rate at which the photoneutron source strength decays following shutdown.

ANSWER: B.

Bt iR Hishpe

e

FRE >o 3@ B A 4 BB - B o ot o
]

é_ifﬁ%—lﬁlv'ﬁ 5’%"

o

A, BRI ERLE o
B. Ko™ F|1.00 T 14 95 S fr chpE o
C. FREBRA WA Irérg chpr | o

D. Bk ? 3 hEARDEFEF -

R
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FB 192008
arae 58 ¢ K1.27[3.1/3.4]
E g, . P1372

A nuclear power plant had been operating at 100% power for six months when a steam line
rupture occurred that resulted in a reactor trip and all steam generators (S/Gs) blowing down
(emptying) after approximately 1 hour. The S/G blowdown caused reactor coolant system
(RCS) temperature to decrease to 400°F at which time an RCS heatup began.

Given the following information, what was be the average RCS heatup rate during the 5
minutes immediately after all S/Gs became empty?

Reactor rated thermal power: 3,400 MWt

Decay heat: 1.0% rated thermal power
Reactor coolant pumps heat input to the RCS: 15 MWt

RCS total heat loss: Negligible

RCS ¢, 1.1 Btu/lbm-°F

RCS inventory (less pressurizer): 475,000 Ibm

A. 8to 15°F/hour

B. 50 to 75°F/hour

C. 100 to 150°F/hour

D. 300 to 350°F/hour

ANSWER: D.

Poae TR 100%% FEE- B2 > L EFF - A ERBAHA ERFREER NG
WP T EIAAZ %(S/G)‘%’K')é”i(#?%) o FA AL BwAg Ak B AL K
S(RCS)E & "% T 400°F » p* pF¥ RCS B 4o4c 4 o

ST AT st BT AL BRI S AP o RCS T Hb BiE F L 50 9

F O RAE e 3,400 MWt
A 1.0%%F T4 # 5
F R E 4L Erk Rgi ~ RCS gt £ 1 15 MWt

RCS fin% # 8 ¢ foik

RCS ¢p: - 1.1 Btu/lbm-°F
RCS HE (g A RM) 475,000 Ibm

A. = | pF 8- 15°F
B. & /] g 50 - 75°F

C. &) pF 100 - 150°F
144



D. & ] g 300 - 350°F

H%}:D.
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FB 192008
arae 58 ¢ K1.27[3.1/3.4]
E g1 P2572

A nuclear power plant had been operating at 100% power for six months when a steam line
rupture occurred that resulted in a reactor trip and all steam generators (S/Gs) blowing down
(emptying) after approximately 1 hour. The S/G blowdown caused reactor coolant system
(RCS) temperature to decrease to 400°F.

Given the following information, what was be the average RCS heatup rate during the 5
minutes immediately after all S/Gs became empty?

Reactor rated thermal power: 2,400 MWt

Decay heat: 1.0% rated thermal power
Reactor coolant pumps heat input to the RCS: 13 MWt

RCS total heat loss: 2.4 MWt

RCS ¢, 1.1 Btu/lbm-°F

RCS inventory (less pressurizer): 325,000 Ibm

A. 8to 15°F/hour

B. 25 to 50°F/hour

C. 80 to 150°F/hour

D. 300 to 400°F/hour

ANSWER: D.

Poae TR 100%% FEE- B2 > L EFF - A ERBAHA ERFREER NG
WP T EIAAZ B (S/G)FriB (L %) o FITA 4 BIsAE A F REA K K
% (RCS)iE & " T 400°F -

ST AT st BT AL BRI S AP o RCS T Hb B F L 50 9

FRBR IS F 2,400 MWt

T RA 1.0%%F 27 5
F)ﬁ%ﬁ;é‘%‘m](ﬁﬁ%]% RCS 3 & ¢ 13 MWt

RCS @4 # 8 2.4 MWt

RCS ¢p: - 1.1 Btu/lbm-°F
RCS 5 & (a‘r’% BEM): 325,000 Ibm

A. = | pF 8- 15°F
B. # | p¥ 25-50°F

C. & p¥ 80-150°F
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D. & ] g 300 - 400°F

H%}:D.
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FB 192008
arae 58 ¢ K1.27[3.1/3.4]
BE. 1 P2872(B2872)

A nuclear reactor has been shutdown for several weeks when a loss of all ac power results in a
loss of forced decay heat removal flow.

Given the following information, what will be the average reactor coolant heatup rate during
the 20 minutes immediately after decay heat removal flow is lost? Assume that only ambient
losses are removing heat from the reactor coolant system (RCS).

Reactor rated thermal power: 2,800 MWt

Decay heat rate: 0.2% rated thermal power
RCS ambient heat loss rate: 2.4 MWt
RCS ¢y 1.1 Btu/lbm-°F

RCS inventory (less pressurizer): 325,000 Ibm
A. Less than 25°F/hour
B. 26 to 50°F/hour
C. 51 to 75°F/hour
D. More than 76°F/hour

ANSWER: B.

- PR BEREREEE 4 WA TR FRBVREASLIAEHL o

SATIIEET o B4 S IR BRI

£ 156004450 0 T i ¥ LF B4 Ak
i sod g g 2 BRI dct I RFORE i

i JEE R B A EroK k BL(RCS)#5 % HF o
® i

F O BEE w A o 2,800 MWt
FRBH S 0.2%%F T Hu# 5
RCSHc4 T B nfdp 4 5 1 24 MWt

RCSc, : 1.1 Btu/Ibm-°F
F B4 kg E 325,000 Ibm

A. &) B 3+25°F
B. # /] p¥26% 50°F
C. # ] pF51%1 75°F
D. & ] p¥ % 3t 76°F

H%}:B.
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FB 192008
arae 58 ¢ K1.27[3.1/3.4]
BE. 1 P2972 (B2972)

A nuclear power plant has been operating for one hour at 50% of rated power following six

months of operation at steady-state 100% power. What percentage of rated thermal power is
currently being generated by reactor decay heat?

A. 1% t02%
B. 3% to 5%
C. 6% to 8%
D. 9%to 11%

ANSWER: B.

PR R L00% M0 4 F TR 75 U SO%E R LR R 5
WG R FRD F R B RR D

A. 1%1 2%

B. 3%3 5%

C. 6%1 8%

D. 9%2 11%

B% B,
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FB 192008
arae 58 ¢ K1.27[3.1/3.4]
BE. 1 P4336 (B4336)

A nuclear power plant has been operating at rated power for six months when a reactor trip
occurs. Which one of the following describes the source(s) of core heat generation 30 minutes
after the reactor trip?

A. Fission product decay is the only significant source of core heat generation.

B. Delayed neutron-induced fission is the only significant source of core heat generation.

C. Fission product decay and delayed neutron-induced fission are both significant sources
and produce approximately equal rates of core heat generation.

D. Fission product decay and delayed neutron-induced fission are both insignificant sources
and generate core heat at rates that are less than the rate of ambient heat loss from the
core.

ANSWER: A.

PR RIS FEEA B F RRE AR TR
AR e A B RR 2

3
et
R
¢
bt
[
(V8]
S

A AHARE LGOS BT BE LR

B. &

&

B3 alg A B LY 4 B - BEF KR o

C. »HAF%

A

G ERY FE AL AAMF AR A Fpo L RE TR -

D. A HAYRE2 Bu? F3Ig s HARAKF LR 5 Kot Bl 5 Bty
SHTE I e FTRB A S o —

N
>

X LA
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FHE /SR © 192008/1 (201635 1%)
KIREME : K1.03 [3.9/4.0]
FF3% © P448 (B1949)

A subcritical reactor has a stable source 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
stab

B. 1.0 %AK/K

C. 1.5 %AK/K

D. 2.0 %AK/K

ANSWER: B.

— KRS E a5 B TR E AP T -5 TEeR 150 cps KSR ERE-2.0% AK/K -
WFEEETTARES00 cps FHECER » REINVENIA S/ VIER ERE ?

A0.5%AKIK

B.1.0%AK/K

C.1L5%AKIK

D.2.0%/AK/K

St .
l/_}:l\/\ * B

v
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FLHE SR - 192008/2 (201635 1%)
KIREME : K1.03 [3.9/4.0]
FF3% © P84s (B2149)

A subcritical reactor has an initial Keff of 0.8 with a stable source range count rate of
100 cps. If positive reactivity is added until Keff equals 0.95, at what value will the
count rate stabilize?

A. 150 cps

B. 200 cps

C. 300 cps

D. 400 cps

ANSWER: D.

— Rl S FE BB T4 b FE PRI B0 8HIFR E 1R -5 18532 100 cps = (B
AIE S B2 ROUTE R 720.95 » AL BeR B EE S/ 2

A.150 cps

B.200 cps

C.300 cps

D.400 cps

oS .
l/_}:l\/\ ° D

v
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FHE /SR © 192008/3 (201635 1%)
KIREME : K1.03 [3.9/4.0]
F9E : P1348 (B1449)

A reactor is shut down by 1.8 %AK/K. Positive reactivity is added that increases the
stable source range count rate from 15 cps to 300 cps.

What is the current value of Keff?

A.0.982

B. 0.990

C.0.995

D. 0.999

ANSWER: D.

—RIERZ AL BB AKIKIEA o AR R IEFE (AR ARPE P T-5 TR F 15 cpstl
JZ300 cps - HATHAESUETENE R ?

A.0.982

B.0.990

C.0.995

D.0.999

oS .
l/_}:l\/\ ° D

v
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Rl E/EE%E : 192008/4 (2016%11)
KIREME : K1.03 [3.9/4.0]
3k © P1448 (B1849)

A subcritical reactor has a stable source 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.

— R 5 SRR RN -5 150 ops JL (SR MEFE-2. 0% AKIK © 415
HEITABIEB00 cps FHCR » KEWEAIAZ/VIERIEE ?

A.0.5%AK/K

B.1.0%AK/K

C.L5%AK/IK

D.2.0%AK/K

oS .
l/_}:l\/\ * C

v
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FLE /SR © 192008/5 (2016 i)
MIBESE © K1.03 (3.9/4.0)
JFof%  P1748

A subcritical reactor has a stable source 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

R U T2 EL R S K 60cps L EL(EITTERE B -2.0% AKIK -
B S5/ TF R JEFE A B R TR K FRE 300Cps 2

A.0.4% /A K/K

B.0.6% /A K/K

C.1.A4% A K/IK

D.1.6% AK/K

o

l:l/\: D

v
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FLE /SR © 192008/6 (201635 1%)
KIREME : K1.03 [3.9/4.0]
3k : P2448 (B2649)

A reactor startup is being performed with xenon-free conditions. Control rod
withdrawal is stopped when Keff equals 0.995 and source range count rate stabilizes
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. Less than 1,000 cps and decreasing toward the prestartup count rate.

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

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

D. 1,000 cps and constant.

ANSWER: D.

— RIESETEMREABI FTTRIE) - SRR 70,995 P IR 2 1L
thy + LIS TR E1E1000 cps « MBS ERBEUERITTE) - 9 &AL
AP L ER205 % 2 3105 2

A/INFEL000 cps - ELEBIEIATE BRI

B./1FA1,000 cps » ELFE R BB ECK

C.AFA1,000 ops » ELB ISR

D.1,000 cps » ELYERFIEIE(K

Vay o=
ZZE: D
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Rl E/EE%E : 192008/7 (2016%11)
KIREME : K1.03 [3.9/4.0]
3% : P3048 (B3049)

A reactor startup is being commenced with initial source 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.

— R IERRFABR BN Z Fdate e RIS T Et EeR 20 cps o AR ERIE B
HAfEITR > PRt EeRIREAE80 ops © L ERTlZERE R4 5% AKIK - HIZEH
AL VIERIENE - g8 S g st 2

A. 1.5%AKI/K

B. 2.0%/A\K/K

C. 25%AK/K

D. 3.0%AK/K

Rz .
EE: A
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FHE /ST © 192008/8 (2016 i)
MIBESE © K1.03 (3.9/4.0)
JFof  P3348

A xenon-free shutdown nuclear power plant is slowly cooling down due to an
unisolable steam leak. The leak began when reactor coolant temperature was 400°F
and the readings on all source range channels were 80 cps. Currently, reactor coolant
temperature is 350°F and all source range channels indicate 160 cps.

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

A. Subcritical, with source range count rate less than 320 cps.

B. Subcritical, with source range count rate greater than 320 cps.

C. Supercritical, with source range count rate less than 320 cps.

D. Supercritical, with source range count rate greater than 320 cps.

ANSWER: D.

— T BRI PR RE BRI - RN Ry AR B 2 ORI T 22 i e (B0
J& - MR AR R eSS 2 Al /IR &y 400°F - (T ATAJRFEZEETE /g 80cps » &
[ gs 2 Al KO s 350°F i - A RS E /2 160cps - B AR
EER(E R R R T AR EE - S SRRAUT A TE) - & Mg 281K
L fEEE 290°F I - S RERSHUIRAR Rofe] 2

AR > HIRPERHEERERY 320 cps

B.KEES - HIFPEETEeRE L 320 cps

C.HEERST - FURPEETEER(ERR 320 cps

D5t - HIRPEETECRE R 320 cps
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FLHE SR © 192008/9 (201635 1%)
KIREME : K1.03 [3.9/4.0]
3% : P3925 (B3925)

A reactor startup is in progress with Keff initially equal to 0.90. By what factor will
the core neutron level increase if the reactor is stabilized when Keff equals 0.99?

A. 10

B. 100

C. 1,000

D. 10,000
ANSWER: A.

— [ PR R B A R SN EUR0.90 © R EARTE
R O P B I R T 2

A.10

B.100

C.1,000

D.10,000

oS .
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Rl E /3E%E : 192008/10 (2016:4754)
KIREME : K1.03 [3.9/4.0]
FF3R © P4225 (B4225)

A reactor is shutdown with a Keff of 0.96 and a stable source range count rate of 50
cps when a reactor startup is commenced. Which one of the following will be the
stable count rate when Keff reaches 0.995?

A. 400 cps

B. 800 cps

C. 4,000 cps

D. 8,000 cps

ANSWER: A.

— R FERSF ARG - ARUETENEF0.96 - ERIBREIN e IR E RS 5T
PR 50 cps - B RUNTHIREUR0.9958F - FYIIE AR TR IR ?
A.400 cps

B.800 cps

C.4,000 cps

D.8,000 cps
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Rl E /EE%E © 192008/11 (2016:4754)
KIREME : K1.03 [3.9/4.0]
3+ P4525 (B4525)

A nuclear power plant is being cooled down from 500°F to 190°F. Just prior to
commencing the cooldown, the source range count rate was stable at 32 cps. After
two hours, with reactor coolant temperature at 350°F, the source range count rate is
stable at 64 cps.

Assume the moderator temperature coefficient remains constant throughout the
cooldown and reactor power remains below the point of adding heat.

Without additional operator action, what will the status of the reactor be 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.

—PERZRE BB R E/E500° F I £ 190°F - MIBHLGRESRES, JRPS T Tt SR Er
32 cps o Wi/ NRFTE 0 KT FERS /KR F5350°F o SRR oh R TEERIZ EAE64 cps © ik
TE (B AR R AR G EER A > T R R TR e R BB DA
T o FEiEE SR EEEIMTEY & RS £ 190°F B K FE 2SR Ao fa] 2
ARERESE > HIRPE 518/ N it 150 cps

B.REES - HIRFE 5183 K2 150 cps

C.JilfrhE 7

D. g

RE 125z .
EE: D
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FHE/RESE - 192008/12 (2016 H73H)
HIREHE © K1.03 (3.9/4.0)
Fraf 1 PA534

A reactor is critical in the source range during a reactor startup with a core effective
delayed neutron fraction of 0.007. The operator then adds positive reactivity to
establish a stable 0.5 dpm startup rate.

If the core effective delayed neutron fraction had been 0.005, what would be the
approximate stable startup rate after the addition of the same amount of positive
reactivity?

A. 0.6 dpm

B. 0.66 dpm

C. 0.7 dpm

D. 0.76 dpm

ANSWER: D.

— [ S RN HAE K oA B A v - B Ry 0.007 - SIAF PR i (B i 57 - i
ESREIIATE FERE » DI ERY 0.5dpm Bl o (B B Ehisig 0 A SO AL
H- 73805y 0.005 - fENIAMEIE ERVIER FEERS - fRERIREIRRL 2%/ ) ?
A.0.6 dpm

B.0.66 dpm

C.0.7dpm

D.0.76 dpm

v
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FHE/RESE - 192008/13 (2016 i)
HIREHE © K1.03 (3.9/4.0)
FFaf + P5025

A nuclear power plant is initially shutdown with a Keff of 0.92 and a stable source
range count rate of 200 cps. Then a reactor startup is initiated. All control rod motion
is stopped when Keff equals 0.995. The instant that rod motion stops, source range
count rate is 1,800 cps.

When source range count rate stabilizes, count rate will be approximately...

A. 1,800 cps

B. 2,400 cps

C. 3,200 cps

D. 3,600 cps

ANSWER: C.

— I RE MR IE e T > e T NS Ry 0.92 - H B FIE S8R B 200cps - FET%
[ FESSEAEN - & AR 0.995 B5{2 (- A ¥R g - mizhiEe
1ERE B R PSR T8 Ky 1800cps -

R BCRIBER SR RLT R D ?

A.1800 cps

B.2400 cps

C.3200 cps

D.3600 cps

R 22 .
ExE: C
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R} H R85k © 192008/14 (2016:35714)
HIREXE ¢ K1.03 [3.9/4.0]
FEgk @ P5225 (B5225)

A nuclear power plant was initially shutdown with a stable source range count rate of
30 cps. Using many small additions of positive reactivity, a total of 0.1 %AK/K was
added to the core and the stable source range count rate is currently 60 cps.

What was the stable source range count rate after only 0.05 %AK/K had been added
during the above process?

A. 40 cps

B. 45 cps

C. 50 cps

D. 55 cps

ANSWER: A.

— IR E R T HARE AP o 13T £ 30 cps » MIAINIAGT 2/ N IEE

F*‘ » GEHADA0.1%AKIK - it H AR E HREPE 17518 F560 cps » fEELiHEE
HAA0.05%AKIK » RIFEERIERS T Fa8es %0 2

A.40 cps

B.45 cps

C.50 cps

D.55 cps

e
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= =
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FHE/RES% - 192008/15 (2016 i)
HIREHE © K1.03 (3.9/4.0)
FFaf : P5625

A PWR nuclear power plant has been shut down for two weeks and currently has the
following stable conditions:

Reactor coolant temperature = 550°F

Reactor coolant boron concentration = 800 ppm

Source range count rate = 32 cps
A reactor coolant boron dilution is commenced. After two hours, with reactor coolant
boron concentration stable at 775 ppm, the source range count rate is stable at 48 cps.
Assume the differential boron worth (AK/K/ppm) remains constant throughout the
dilution. Also assume that reactor coolant temperature remains constant, control rod
position does not change, and no reactor protection actuations occur.
If the reactor coolant boron concentration is further reduced to750 ppm, what will be
the status of the reactor?
A. Subcritical, with a stable source range count rate of approximately 64 cps.
B. Subcritical, with a stable source range count rate of approximately 96 cps.
C. Critical, with a stable source range count rate of approximately 64 cps.
D. Critical, with a stable source range count rate of approximately 96 cps.
ANSWER: B.

— KA REERENEH 2 7 > HaiEA MYIEERRME -

[ EESSAIZKRE = 550°F

[ ez 4 Al Kl AR = 800ppm

TRPEETECR = 32¢cps
[ FEES 2 al KRR RS R aarmfeE o Wi/ INEF & S IEEs 2 a7 KRR R e iE E
775ppm > JRFEE TR EAE 48cps o i ERE I EE o A G (A KK/ ppm) 11 B (& F
FEEZ P RS o HRER N MERR A AI/KCRE 4 A8 « PN B IR RS8R
S MESSIRAEENESR L - BERERS S AlVKIIE RS FE— PR EE
750ppm > [ FERS 2 AREE Fyfn] 2
AREESR - BIEE RS ETHRET Fy 64cps
B.KEEFL » HABERPSETHERLY Sy 96¢ps
C.EEF » HIBERPSETHRELYFy 64cps
D5 - HiSE RPEETHeRE) Ky 96¢ps

%% B
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R} H R85k © 192008/16 (2016:35714)
HIBESE © KL1.03 [3.9/4.0]
Fe5g © P7627 (B7627)

Refer to the drawing that shows a graph of fission rate versus time (see figure below).
Both axes have linear scales.

Which one of the following events, initiated at 0 seconds, could cause the reactor
response shown on the graph?

A

A step addition of positive reactivity to a reactor that is initially subcritical in the
source range and remains subcritical for the duration of the 60-second interval
shown.

A step addition of positive reactivity to a reactor that is initially critical in the
source range and remains below the point of adding heat for the duration of the
60-second interval shown.

A continuous addition of positive reactivity at a constant rate to a reactor that is
initially subcritical in the source range and remains subcritical for the duration of
the 60-second interval shown.

. A continuous addition of positive reactivity at a constant rate to a reactor that is

initially critical in the source range and remains below the point of adding heat for
the duration of the 60-second interval shown.

ANSWER: A.

SH BNy PR AT IR (8 (R T [ W il Ry &R AR - T 51Ma] 38 s A AL 8
o O RO FTRES [FERC eSS AN AR IE 2

A

B.

i
v

[ FELSHER) Ry REGE S EAERRS - IO A— (B EAYSERE - FEFR 60 FYIHRIA
HEFF R S

[Z 23 EHT) Ryt 5 ELAEIIRPE > LA —(EIEAY S RERE > FEFT7R 60 FPHHREI A4
FHENZGEEZ T

[Z JE 2 RE 7] Ry R R ST HLAE TR P TERRFHEMA LR SERE - FFFR
60 FH ] P 4T R SR

[Z 5 REHT) Ryt 5 ELAEIRRE > DAEIE BEREFE A RN S ERE - fERT/I 60
MR SEFHEIIEGEE 2 T

A

FISSION
RATE

0 TIME 60
(SEC)
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FLE /SR - 192008/17 (2016 Hrii))
HIREHE © K1.04 [3.8/3.9]
5% © P2248 (B2249)

Two reactors are currently shut down with reactor startups in progress. The reactors
are identical except that reactor A has a source neutron strength of 100 neutrons per
second and reactor B has a source neutron strength of 200 neutrons per second. The
control rods are stationary and Keff is 0.98 in both reactors. Core neutron levels have
stabilized in both reactors.

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

Reactor A Reactor B
(n/sec) (n/sec)
A. 5,000 10,000
B. 10,000 20,000
C. 10,000 40,000
D. 20,000 40,000
ANSWER: A.

FRIE FZ 6253 B R (A T L ESSA) - TR SRR - [ T AR ESS
{Ep TR By L00Fh T/F) - B MESRHY:h TR0 K200 TED - Zeififety
oA FLRIE 2 TS5 2 7 A TR 250,98 - TR B8 2 o T-ir g
HIBERE -

FHIFRFIE B RS ARIB 2 L oh TS (e /) 2

[ gz A [ZFES B
LI T
A. 5,000 10,000
B. 10,000 20,000
C. 10,000 40,000
D. 20,000 40,000
B A
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Rl E /3E%E : 192008/18 (2016:7714)
KIREME : K1.04 [3.8/3.8]
3% : P3848 (B3849)

A reactor is shutdown with a Keff 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 percent

B. 20 percent

C. 80 percent

D. 100 percent

ANSWER: B.

— N EEHE H AR ENE 0.8 - JAPE T3 TRER 800 cps  JEA T T8
B/ V% ER T TIRIMIE T T3 R LR ?

A.10%

B.20%

C.80%

D.100%
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Rl E /EE%E : 192008/19 (2016:34714)
KIREME : K1.04 [3.8/3.8]
FF3 © PAT34 (B7638)

During a reactor startup, positive reactivity addition X caused the stable source range

count rate to increase from 20 cps to 40 cps. Later in the startup, after several other

additions of positive reactivity, positive reactivity addition Y caused the stable source

range count rate to increase from 320 cps to 640 cps.

Which one of the following statements describes how the magnitudes of the two

positive reactivity additions (X and Y) compare?

A. Reactivity addition X was several times greater in magnitude than reactivity
addition .

B. Reactivity addition X was several times smaller in magnitude than reactivity
addition .

C. Reactivity additions X and Y were about equal in magnitude.

D. There is not enough information given to determine the relationship between the
reactivity additions.

ANSWER: A.

B ERSRENR - IO AXIER FERE S HERS e R 7518 th20 cps #412£40
cps - REREIEIE - TEMAKECEEERIER% » MAYIERIERSS [HEER
B oh T B3R H320 cps 1 /j1 %640 cps -

IEI{AT Ry R A R (] 1 S RE (KR Y ) R 7
AFTIIAXEMERELEY K e R B f

B.ATAIAXE FEFEEEY R e/ N %

CHTHIAXHIY S ERE R A/ NAREIAHTE

D Arie Bt &= A e LURE NS FERE 2 Bl 14

A

0¥
viat
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Rl E /3E%E : 192008/20 (2016:4754)
KIREME : K1.04 [3.8/3.8]
FF-55% © P6133 (B6134)

A subcritical reactor has a stable source range count rate of 2.0 x 10° cps with a Keff
of 0.98. Positive reactivity is added to the core until a stable count rate of 5.0 x 10°
cps is achieved. What is the current value of Keff?

A.0.984

B. 0.988

C.0.992

D. 0.996

ANSWER: C.

— RS e 2 B TR E IR 75+ 8%2.0x10° cps » B AR FERSR0.98 -
TERR O A TER e B RIFRE 75T SR 2 5.0x 10° cps - H Rl AROMIEA
L R

A.0.984

B. 0.988

C.0.992

D. 0.996
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Rl E/EE%E : 192008/21 (2016:4714)
KIREME : K1.04 [3.8/3.8]
FF3k © P7628 (B7628)

A reactor is shutdown with a Keff 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-induced fission?

A. 10 percent

B. 20 percent

C. 80 percent

D. 100 percent

ANSWER: C.

— [ eI H AR FEINEUR0.8 « TP TR £5800 cps o %/ DOV
TR TR R E BRI 7

A. 10%

B. 20%

C. 80%

D. 100%

v
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Rl E /3E%E : 192008/22 (201634714)
KIRESE © K1.05[3.8/3.9]
FeE © P267 (B1365)

As criticality is approached during a reactor startup, equal insertions of positive
reactivity resultin a numerical change in the stable source range count
rate and a time to reach each new stable count rate.

A. larger; longer

B. larger; shorter

C. smaller; longer

D. smaller; shorter

ANSWER: A.

A S MENE R B B SR > A FBAVIEN S &85
5 [l EEICEE TP P AR R ] °

AR I

B ¢ B0

Cayh &

DN+ B

T BRI

%/\ :A

v
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R} H R85k © 192008/23 (2016:5714)
HIREHE © K1.05 [3.8/3.9]
Fe% © P365 (B365)

A reactor startup is in progress with a stable source range count rate and the reactor is

near criticality. Which one of the following statements describes count rate

characteristics during and after a 5-second control rod withdrawal? (Assume the

reactor remains subcritical.)

A. There will be no change in count rate until criticality is achieved.

B. The count rate will rapidly increase (prompt jump) to a stable higher value.

C. The count rate will rapidly increase (prompt jump), then gradually increase and
stabilize at a higher value.

D. The count rate will rapidly increase (prompt jump), then gradually decrease and
stabilize at the original value.

ANSWER: C.

— N EE TR E R TR T TRE) - [FIRG S M R 5 - o]
T AR AR T B R R TR BT ECR L ?

AGTEERIAIEE - BEEETESR

B.atEeR R e g i (Bfsier) EfErEE
CEtEeRFrg s il (BT » AREIEEINEREN — S E
DatEeRRrg g il (BEETT) » AREIGFEEIRE R HIFE

S
= =

- C

Jrﬁ}
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I H/REYE © 192008/24 (2016:37731E)
HIREHE © K1.05 [3.8/3.9]
FF9€ : P1265 (B1967)

During an initial fuel load, the subcritical multiplication factor increases from 1.0 to
4.0 as the first 100 fuel assemblies are loaded. What is Keff after the first 100 fuel
assemblies are loaded?

A.0.25

B.0.5

C.0.75

D.10

ANSWER: C.

WATHESER - 1R 0] L00{E T i% - HREE S FE N 1.0s i =
4.0 o THI el B AR IER R4S Keff{E ?

A.0.25

B.05

C.0.75

D.1.0

Jebs
= >

Jrﬁ}

- C
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Rl E /3E%E : 192008/25 (2016:4714)
KIRESE © K1.05[3.8/3.9]
FF3% © P1770 (B1665)

Refer to the drawing of three 1/M plots labeled A, B, and C (see figure below). Each
axis has linear units.

The least conservative approach to criticality is represented by plot ;
which could possibly result from recording source range count rates at

time intervals after incremental fuel loading steps as compared to the conditions
represented by the other plots.

A. A; shorter

B. A; longer

C. C; shorter

D. C; longer

ANSWER: C.

SHEEORRBA » B> CHY=RUMiEE (7 TED - TN T S
ARSI B A B AR R AYARSUAEEL - ATRE R NI T R ERE S B 1%
LIl HHFfEIEIREaCska T SR A EL -

V)
R
V)

PR

0O w >

A
A
. C
. C

C

s
viat

1.0

1\ c

1.0
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Rl E /5E%E : 192008/26 (2016:4714)
KIRESE © K1.05[3.8/3.9]
FF3% © P5733 (B5733)

During an initial fuel load, the subcritical multiplication factor increases from 1.0 to
8.0. What is the current value of Keff?

A.0.125

B.0.5

C.0.75

D. 0.875

ANSWER: D.

EYIIGEARISEE RS S NS 1. 0B A 8,00 - HRUMIENE %) 2
A.0.125

B.0.5

C.0.75

D. 0.875
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R} H R85k © 192008/27 (2016:3714)
HIGESE © K1.05 [3.8/3.9]
FE9% © P6034 (B6033)

Refer to the drawing of a 1/M plot with curves A and B (see figure below). Each axis
has linear units.

Curve A would result if each fuel assembly loaded during the early stages of core
refueling caused a relatively fractional change in stable source range
count rate compared to the later stages of the refueling; curve B would result if each
fuel assembly contained equal

A. small; fuel enrichment

B. small; reactivity

C. large; fuel enrichment

D. large; reactivity

ANSWER: B.

SEAR R EBUMIRATIB(R T - 5 H59 BEIEAIE - AR
TR FTE SRR IS B RS A SR R R
gﬁaﬁfﬁwﬁ#@ﬁzzmﬁc ELBUREE  ERB RN EAR R il

A-@/ N AR
BN ¢ N
CHIR : PRRRGEE
DK ¢ SFERE

EFE: B

1.0

1M B

FUEL ASSEMBLIES LOADED
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FHE/RESE - 192008/28 (2016 i)
KIBESE © K1.07 (3.5/3.6)
FFaf : P7335

A reactor trip has occurred from 100 percent power and equilibrium xenon-135

conditions near the middle of a fuel cycle. An estimated critical rod position (ECP)

has been calculated for the subsequent reactor startup using the following

assumptions:

® Criticality occurs 24 hours after the trip.

® Reactor coolant temperature is 550°F.

® Reactor coolant boron concentration is 400 ppm.

Which one of the following will result in criticality occurring at a control rod position

that is lower than the calculated ECP?

A. Moving the time of criticality to 18 hours after the trip.

B. Decreasing reactor coolant system boron concentration to 350 ppm.

C. A malfunction resulting in control rod speed being 20 percent lower than normal
speed.

D. Misadjusting the steam dump (turbine bypass) controller such that reactor coolant
temperature is being maintained at 553°F.

ANSWER: B.

K RESS SO R 100% 1135 2 P T 86 22 K M sk
B - 4 SRRy T LR (ECP) P T MR e PR B

o TSR 14 24 /1T 852 B

o % 5 7K 550°F

o LR S A KI5 400ppm

T BB TR PR (O TR B R 2

A B RIS 25 R IESSIAR 1% 18 /)i

B 285 417K 255G 18/ 3 350ppm

C— IR B MRS B A b TF TR 20%

D RBF RS CR SRR - DIBUZ eSS S /KRS 4R 1F 553'F
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I H/REYE © 192008/29 (2016:3731)
HIREHE © K1.10 [3.3/3.4]
FE9k © P5334 (B5334)

Given:

® Reactors A and B are identical except that reactor A has an effective delayed
neutron fraction of 0.0068 and reactor B has an effective delayed neutron fraction
of 0.0052.

® Reactor A has a stable period of 45 seconds and reactor B has a stable period of
42 seconds.

® Both reactors are initially operating at 1.0 x 108 percent power.

The reactor that is supercritical by the greater amount of positive reactivity is reactor

; and the first reactor to reach 1.0 x 10! percent power will be reactor

A;
A
.B; A
.B; B
NSWER: B.

A
B

>00W>

A

o [ FEZSARIBAHIE] - i T K EZS A 5 WU A Th T~ 47 #5550.0068 - [ [ fEZ3B
RO A 53 5 F50.0052

o [ MEZSARRE E A RoA5F) » [ ERSBAVER E B HH R42F)

o i 4 7 JFE B3 ) E 1.0 107806 T3 -

TR IR EE R B RN ERS 2 S F]1.0 x 107 %RV

SRR o

A A;A

B.A:B

© o

W w
W >

s
viat
w
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Rl E /EE%E : 192008/30 (2016:34714)
KIREME : K1.10 [3.3/3.4]
JF-5f : P5535 (B5534)

A reactor is currently operating in the source range with a stable positive 90-second
period. The core effective delayed neutron fraction (Beff) is 0.006. How much
additional positive reactivity is needed to establish a stable positive 60-second period?
A. 0.026 %AK/K

B. 0.033 %AK/K

C. 0.067 %AK/K

D. 0.086 %AK/K

ANSWER: A.

— R EEEIRE - HAEIAREAR0F) - Ml 0vA RUEAET Ty Bre0.006 - 7
FIMAZ D IR EFEA FE T AR AE 1-60FDAE 7

A. 0.026 %AK/K

B. 0.033 %AK/K

C. 0.067 %AK/K

D. 0.086 %AK/K
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Rl E /EE%E : 192008/31 (2016:4714)
KIREME : K1.10 [3.3/3.4]
FF-55% © P6435 (B6434)

A reactor is critical near the end of a fuel cycle with power level stable at 1.0 x 101°
percent. Which one of the following is the smallest listed amount of positive reactivity
that is capable of increasing reactor power level to the point of adding heat?

A. 0.001 %AK/K

B. 0.003 %AK/K

C. 0.005 %AK/K

D. 0.007 %AK/K

ANSWER: A.

— R FERSERET AR IIRIALIL.0X 10 2% h A IR 57 « N HIA] & A 2 FE
B R E IR e/ NES FERE 2

A.0.001 %AK/K

B. 0.003 %AK/K

C. 0.005 %AK/K

D. 0.007 %AK/K

S

l:l/\: A
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Rl E /EE%E : 192008/32 (2016:4714)
KIREME : K1.10 [3.3/3.4]
[F755% - P6734 (B6734)

Reactors A and B are identical except that reactor A has an effective delayed neutron
fraction of 0.007 and reactor B has an effective delayed neutron fraction of 0.006.
Both reactors are initially critical at 1.0 x 10 percent of rated thermal power when
+0.1 %AK/K is simultaneously added to both reactors.

Five minutes after the reactivity additions, reactor ___ will be at the higher power
level; and reactor ___ will have the higher startup rate.

A A A

B.A; B

C.B;A

D.B;B

ANSWER: D.

[ RESSARIBARIE] - BR 1 S ISR A AR 157 0 R0.007 - TS ERSB 2 A

RUBEAE 53 8 £50.006 7 2 e SR ER AT 1.0x 107 % ZH E BATHERNG » P IEIGRE
+0.1%AK/KANA R fESs - FEREREIIAS T #ETR - SRS RFARIELh

MK g RGN -

AATA

B.A:B
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Rl E /EE%E : 192008/33 (2016:4714)
KIREME © K114 [3.1/3.1]
FF5% © P3668

A reactor is slightly supercritical during a reactor startup. A short control rod
withdrawal is performed to establish the desired positive startup rate. Assume that the
reactor remains slightly supercritical after the control rod withdrawal, and that reactor
power remains well below the point of adding heat.

Immediately after the control rod withdrawal is stopped, the startup rate will initially
decrease and then...

A. stabilize at a positive value.

B. turn and slowly increase.

C. stabilize at zero.

D. continue to slowly decrease.

ANSWER: A.

N EAS BB AR W R ST il ch — NETPE R DU Fr F YRR - Bk
[ g s Azl LB AR (AR Ddoia i 57 - LS MRS DRI AE NI Z T » 42
PERIRE LRV E T - BERE e MERE. - ?
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FHE/RESE - 192008/34 (2016 i)
HIREHE  K1.14 (3.1/3.1)
FFof : PAB36

During a reactor startup, source range count rate is observed to double every 30
seconds. Which one of the following is the approximate startup rate?

A. 0.6 dpm

B. 0.9 dpm

C. 1.4 dpm

D. 2.0dpm

ANSWER: A.

BN eSS Ry - Fri s 2RSS TR E 30 Ml —& o A& 2T URE)
%7

A.0.6 dpm

B.0.9 dpm

C.1.4dpm

D.2.0 dpm

g .
EEDA

184



Rl E /3E%E : 192008/35 (2016:4714)
KIREME © K114 [3.1/3.1]
Fr% © P5834(B5833)

Refer to the drawing that shows a graph of fission rate versus time (see figure below).

Both axes have linear scales.

Which one of the following events, initiated at 0 seconds, would cause the reactor

response shown on the graph?

A. A step addition of positive reactivity to a reactor that is initially subcritical in the
source range and remains subcritical for the duration of the 120-second interval
shown.

B. A step addition of positive reactivity to a reactor that is initially critical in the
source range and remains below the point of adding heat for the duration of the
120-second interval shown.

C. A step addition of positive reactivity to a reactor that is initially critical in the
power range and remains in the power range for the duration of the 120-second
interval shown.

D. A constant rate of positive reactivity addition to a reactor that is initially critical in
the power range and remains in the power range for the duration of the 120-
second interval shown.

ANSWER: B.

SHBUR SRR IR (B (R M) - Wi RERMEZIE - Ry S5 0

PO ATRES [FER FESS AR H IR E 2

A S eSS Ry REG S HAEIRPS - A —ZIEIER ERE - fERTR 120 FPHAREA
HEFF RS

B. S fEESHEEH) AR HAEIRPE - IIA—ZIEIER FERE - fERTR 120 FPHARE A4
RHENIEGEEZ T

C. [ FE e Ryl 5t ELAEDRIE - IIA—ZIEIER IENE - fERTR 120 FPIHIEA
HEFFAELRIE

D. [ fELSHEER) i S HAE TR - DUSIE ZRRANA LS ERE - TR 120 F0HH
[E I SERFE DR
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Rt E/ 5)‘5 192008/36 (2016 i)
,:?—5);% ; P6335

Refer to the drawing that shows a graph of startup rate versus time (see figure below)

for a reactor. Both axes have linear scales.

Which one of the following events, initiated at 0 seconds, would cause the startup rate

response shown on the graph?

A. A step addition of positive reactivity to a reactor that is initially critical in the
source range. Reactor power enters the power range at 120 seconds.

B. A step addition of positive reactivity to a reactor that is initially stable in the
power range. A step addition of negative reactivity is inserted at 120 seconds.

C. A controlled constant rate of positive reactivity addition to a reactor that is
initially critical in the source range and remains below the point of adding heat.
The positive reactivity addition ends at 120 seconds.

D. A controlled constant rate of positive reactivity addition to a reactor that is
initially stable in the power range and remains in the power range. The positive
reactivity addition ends at 120 seconds.

ANSWER: C.

SHEUR— N RS B Eh R B BRI (] (R T8 - Wiy Rz - 2

TEENRE S N YIAL— L 0 FOBHIRRY SR RAER
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B. S fESs tIiatR EEDRIE - MIA—(EEAIER - 18 120 PURFIIA—(E & S I8
J&

C. [ FE S HIEHE SAEIRPE - WAERFENIRGRE 2 T - DUEE R IE S ERE AR
fEEs © 1£ 120 PPIFEXIE IO RS ETE

DS eSS AT EAE LRI » MAERFEDRIE - DABIE ZERIES EE I ASE
a8 ° 1F 120 PO R (A IE S FERE
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FHE/RES% - 192008/37 (2016 i)
HIFEHE © K1.14 (3.6/3.8)
Fraf 1 P3484

A multi-loop nuclear power plant is operating at steady-state 50 percent power with
manual rod control when the main steam isolation valve (MSIV) for one steam
generator inadvertently closes. Assume that no reactor trip or other protective action
occurs, and no operator action is taken.

Immediately after the MSIV closure, the cold leg temperature (Tcold) in the reactor
coolant loop with the closed MSIV will initially ; and the Tcold in a loop
with an open MSIV will initially

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

—BE 2 R AR A B DA T B IR AR AL 50%IhAIER > Horh—{820%
FELERR I E7 S PRBERI(MSIV) R SRV RARA « (R S BRIl R PR 2t A4 fra
BhiF - BB SOORRAUTE) - 15780 R RIRR R 2 S e s R Y /2 i
(Teold)EERIRFG____ ¢ i A IRRMERTT B 2 AE A2 i L (Teold)EE ks
ALY 5 B
B.Jgk/D + kb
C.14h0 5 B4
D50 : ekl
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FHE/ES% - 192008/38 (2016 i)
MIBEME © K1.21 (3.6/3.8)
FFaf  PAT35

A nuclear power plant is initially operating at steady-state 100 percent reactor power
with the main generator producing 1,100 MW. A power grid disturbance occurs and
appropriate operator actions are taken. The plant is stabilized with the following
current conditions:
® Main generator output is 385 MW.
® Steam dump/bypass system is discharging 15 percent of rated steam flow to
the main condenser.
® All reactor coolant system parameters are in their normal ranges.
What is the approximate current reactor power level?
A. 15 percent
B. 35 percent
C. 50 percent
D. 65 percent
ANSWER: C.

TZRE B RGEE RS AT 100%Ih% - H T3¢ ikt 1,100MWe o 34 —THi
BHEED - EEERIUEEIRIETE) - SR HRTREE MR
o L EE K ) 385MWe
o KRB/ AR IEHET 15%EEE 7R B 2 X450
oA K s 2 B/ K A S B I i
HAIN SRR HZ D 2
A.15%
B.35%
C.50%
D.65%
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FHE/RES% - 192008/39 (2016 i)
MIBEME © K1.23 (2.9/3.1)
FFaf : P7035

A nuclear power plant is operating at steady-state 100 percent power when a reactor
trip occurs. As a result of the trip, the core neutron flux will initially decrease at a
startup rate that is much negative than -1/3 dpm; the startup rate will
become approximately -1/3 dpm about minutes after the trip.

A. less; 3

B. less; 30

C. more; 3

D. more; 30

ANSWER: C.

X HE EE IR E ST 100%1h3:05 85 4= S FEBS B AR » FRIN S EZS Bk » JE P+
AEFYICIEERER U3 dpm & E(ERECD  QEBkRTR_ oyeE o B
R R K& <13 dpm -

A3

B.”»: 30

C.%,:3

D.% ; 30

oS .
l/_}:l\/\ ° C

v

189



Rl E /3E%E : 192008/40 (20164714)
KIRESE © K1.23[2.9/3.1]
FF3% © P7618 (B7618)

Refer to the graph of neutron flux versus time (see figure below) for a nuclear power
plant reactor that experienced a reactor trip from extended full power operation at
time = 0 seconds. The neutron flux axis has a logarithmic scale while the time axis
has a linear scale.

Which section(s) of the curve has/have a slope that is primarily determined by the
production rate of delayed neutrons?

A. B only

B.BandC

C.Conly

D.Cand D

ANSWER: B.

S5 — AL AE TG G A R A o RS By SRR AT R AT b
¥ BT IR R E (RN E]) o il R R U I i Ry R L
(] B h SRARER L B R e B A b T A SR E 2
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FHE /SR - 192008/41 (2016 H73E)
HIREHE  K1.24 (3.5/3.6)
FFaf : P5136

A reactor is initially critical in the source range during a reactor startup when the
control rods are inserted a small amount. Reactor startup rate stabilizes at -0.15 dpm.
Assuming startup rate remains constant, how long will it take for source range count
rate to decrease by one-half?

A. 0.3 minutes

B. 2.0 minutes

C. 3.3 minutes

D. 5.0 minutes

ANSWER: B.

BN eSS R - IR SRR - A BRI - MESEEIRRER -
0.15dpm - PBEBERERGERFEDE - JRPEE TR B —F A 7

A.0.3 735

B.2.0 /3¢
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D.5.0 773
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Rt E/ 5)‘5 192008/42 (2016 i)
,:?—5);% ; P7638

A nuclear power plant has been operating at 100 percent power for six months when a

reactor trip occurs. Which one of the following describes the source(s) of core heat

generation 1 minute after the reactor trip?

A. Fission product decay is the only heat source capable of increasing fuel
temperature.

B. Delayed neutron-induced fission is the only heat source capable of increasing fuel
temperature.

C. Both fission product decay and delayed neutron-induced fission are capable of
increasing fuel temperature.

D. Neither fission product decay nor delayed neutron-induced fission are capable of
increasing fuel temperature.

ANSWER: C.
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