#p 1 191007
fei 4 1 K101 [2.3/2.5]
FE:  P935 (B737)

A demineralizer is being used in a water purification system. How will accumulation of
suspended solids in the demineralizer affect performance of the demineralizer?

A. The rate of resin depletion will increase.

B. The flow rate of water through the demineralizer will increase.
C. The differential pressure across the demineralizer will decrease.
D. The rate of unwanted ion removal from the system will decrease.

ANSWER: D.
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#p 1 191007
fei 4 1 K101 [2.3/2.5]
B3 P1035

A sudden increase in conductivity of water at the outlet of a demineralizer will result from...
A. increased demineralizer flow rate

B. reduced demineralizer inlet temperature

C. reduced demineralizer inlet conductivity

D. increased demineralizer effluent pressure

ANSWER: A.
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#p 1 191007
fei 4 1 K101 [2.3/2.5]
B3 i P1535 (B1138)

A condensate demineralizer differential pressure (D/P) gauge indicates 4.0 psid at 50% flow.
Over the next two days plant power changes have caused condensate flow to vary between
25% and 100%.

Which one of the following combinations of condensate flow and demineralizer D/P,
observed during the power changes, indicates an increase in the accumulation of corrosion
products in the demineralizer?

CONDENSATE DEMINERALIZER
EFLOW. D/P (PSID)

A. 100% 15.0

B. 75% 9.0

C. 60% 5.0

D. 25% 2.0

ANSWER: D.
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A.  100% 15.0

B. 75% 9.0

C. 60% 5.0

D.  25% 2.0
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#p 1 191007
Seac 47 0 K1.01[2.3/2.5]
Bt P1736 (B1736)

A condensate demineralizer differential pressure (D/P) gauge indicates 6.0 psid at 50% flow
rate. Which one of the following combinations of condensate flow and demineralizer D/P,
observed later at various power levels over the next few days, indicates an increase in the
accumulation of insoluble corrosion products in the demineralizer?

CONDENSATE DEMINERALIZER
FLOW D/P (PSID)
A. 25% 15
B. 60% 8.5
C. 75% 16.5
D. 100% 23.5
ANSWER: C.
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A. 25% 15
B. 60% 8.5
C. 75% 16.5
D. 100% 23.5
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#p 1 191007
fei 4 1 K101 [2.3/2.5]
Bt P2035 (B2039)

Which one of the following conditions will lead to channeling in a demineralizer?

A. Suspended solids and insoluble particles forming a mat on the surface of the resin bed.
B. Asudden 10°F decrease in the temperature of the influent to the demineralizer.

C. Exhaustion of the resin bed due to high conductivity of the demineralizer influent.
D. Operation of the demineralizer with influent flow rate at 10% below design flow rate.

ANSWER: A.
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#p 1 191007
fei 4 1 K101 [2.3/2.5]
B3 P2135 (B637)

High differential pressure in a demineralizer could be caused by all of the following except...
A. resin exhaustion.

B. resin overheating.

C. crud buildup.

D. high flow rate.

ANSWER: A.
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#p 1 191007
fei 4 1 K101 [2.3/2.5]
B3t P2235 (B2638)

A condensate demineralizer differential pressure (D/P) gauge indicates 4.0 psid at 50% flow
rate. Which one of the following combinations of condensate flow and demineralizer D/P
observed at various power levels indicates an increase in the accumulation of insoluble
corrosion products in the demineralizer?

CONDENSATE DEMINERALIZER

FLOW D/P (PSID)
A 25% 0.9
B. 60% 6.3
C. 75% 8.7
D. 100% 15.6
ANSWER: B.
R KR E R50%i BT 0 LR E R 540 psid - &% A+ F T o T IR
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PR ‘% 7 % £ % (psid)
A. 25% 0.9
B. 60% 6.3
C. 75% 8.7
D.  100% 15.6
g% B



#p 1 191007
fei 4 1 K101 [2.3/2.5]
B i P2335 (B2338)

A condensate demineralizer differential pressure (D/P) gauge indicates 4.0 psid at 50% flow
rate. Over the next two days plant power changes have caused condensate flow rate to vary
between 25% and 100%.

Which one of the following combinations of condensate flow and demineralizer D/P,
observed during the power changes, indicates an increased accumulation of corrosion
products in the demineralizer?

CONDENSATE DEMINERALIZER

EFLOW. D/P (PSID)
A 100% 15.0
B. 75% 9.0
C. 40% 3.0
D. 25% 1.0
ANSWER: C.

FUR KR R A50%R BT LRE R 5 40pside GHEA R0 TR FHL R
i MRk 52502 100% R & 1 o

LT R F T TR g
A A e 2

ﬂﬁ-

KRR RELR AL A GRE K

SRR E ‘% o & A & (psid)
A.  100% 15.0

B. 75% 9.0

C.  40% 3.0

D.  25% 1.0
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#p ¢ 191007

i 57 0 K1.03 [2.2/2.5]

B 5.1 P535(B39)

Which one of the following is an indication of resin exhaustion in a demineralizer:
A. An increase in suspended solids in the effluent

B. A decrease in the flow rate through the demineralizer

C. An increase in the conductivity of the effluent

D. An increase in the differential pressure across the demineralizer

ANSWER: C.

TR K B Tk B A S e i 2
A BT KR FAR e -
B. i 6% o E it B o
C. Hir kimehdd A H# 4 o
D. % T F LR H e -

gx:C



#p ¢ 191007

i 57 0 K1.03 [2.2/2.5]
B 5.1 P835 (B839)
The demineralization factor of a demineralizer can be expressed as...
A. (Inlet Conductivity) - (Outlet Conductivity).
B. (Outlet Conductivity) - (Inlet Conductivity).
C. (Inlet Conductivity) + (Outlet Conductivity).

D. (Outlet Conductivity) + (Inlet Conductivity).

ANSWER: C.
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#p 1 191007
fean 4 1 K1.03 [2.2/2.5]
B30 P936

The ion exchange efficiency of a condensate demineralizer is determined by performing a
calculation using the...

A. change in conductivity at the outlet of the demineralizer over a period of time.
B. change in pH at the outlet of the demineralizer over a period of time.

C. demineralizer inlet and outlet conductivity.

D. demineralizer inlet and outlet pH.

ANSWER: C.
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#p 1 191007
fean 4 1 K1.03 [2.2/2.5]
B3 P1735

Which one of the following will be caused by exhausted demineralizer resin?
A. Decreased demineralizer process water flow rate

B. Decreased demineralizer influent conductivity

C. Increased demineralizer differential pressure

D. Decreased demineralizer decontamination factor

ANSWER: D.
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#p 1 191007
fean 4 1 K1.03 [2.2/2.5]
B3 P1835

The ion exchange efficiency of a condensate demineralizer can be determined by...
A. sampling the inlet and outlet of the demineralizer to determine the change in conductivity.
B. performing a calculation based on the ratio between the inlet pH divided by the outlet pH.

C. sampling the inlet and outlet of the demineralizer to determine the difference in
radioactivity.

D. performing a calculation based on the change in differential pressure across the
demineralizer.

ANSWER: A.
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#p 1 191007
fean 4 1 K1.03 [2.2/2.5]
B3 P2236

To determine the demineralization factor for a demineralizer, the parameters that must be
monitored are inlet and outlet

A. pH
B. conductivity

C. suspended solids

D. pressure

ANSWER: B.
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#p 1 191007
feac 47 0 K1.03 [2.2/2.5]
Bt P2735 (B2737)

What percentage of impurities is being removed from the water passing through an ion
exchanger if the ion exchanger has a decontamination factor of 25?

A. 99%
B. 96%
C. 88%
D. 75%

ANSWER: B.
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#p 1 191007
fean 4 1 K1.03 [2.2/2.5]
B i P3235 (B3238)

What percentage of ionic impurities is being removed from the water passing through an ion
exchanger if the ion exchanger has a decontamination factor of 50?

A. 98%
B. 96%
C. 5%
D. 50%

ANSWER: A,
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#£p 191007
fean 4 1 K1.03 [2.2/2.5]
B3t P3435 (B3437)

The decontamination factor (also called the demineralization factor) of a condensate
demineralizer has just been determined to be 50, based on conductivity measurements.

If condensate having a conductivity of 20 pmho/cm is flowing into this demineralizer, which
one of the following is the conductivity of the condensate at the outlet of the demineralizer?

A. 0.4 umho/cm
B. 1.0 umho/cm
C. 4.0 yumho/cm
D. 10.0 pmho/cm

ANSWER: A.

IR BT RRE o FREKGRFE OR(ALE S A TIR) 550
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A. 0.4 umho/cm
B. 1.0 umho/cm
C. 4.0 umho/cm
D. 10.0 pmho/cm

BE A
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#p 1 191007
fean 4 1 K1.03 [2.2/2.5]
B3t P3636 (B3637)

The decontamination factor (or demineralization factor) of a condensate demineralizer has
just been determined to be 10, based on conductivity measurements.

If condensate having a conductivity of 20 pmho/cm is flowing into this demineralizer, which
one of the following is the conductivity of the condensate at the outlet of the demineralizer?

A. 0.5 pmho/cm
B. 2.0 umho/cm
C. 5.0 umho/cm
D. 10.0 pmho/cm

ANSWER: B.

RBEFTRAE > FRELGHEDFA ARSI HFF) 10
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w7

A. 0.5 umho/cm
B. 2.0 umho/cm
C. 5.0 umho/cm
D. 10.0 pmho/cm
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#p 1 191007
feac 47 0 K1.03 [2.2/2.5]
B3t P4219 (B4219)

The decontamination factor (or demineralization factor) of a condensate demineralizer has
just been determined to be 5.0, based on conductivity measurements.

If condensate having a conductivity of 20 pmho/cm is flowing into this demineralizer, which
one of the following is the conductivity of the condensate at the outlet of the demineralizer?

A. 0.4 umho/cm
B. 4.0 umho/cm
C. 10.0 pmho/cm
D. 100.0 pumho/cm

ANSWER: B.
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A. 0.4 umho/cm
B. 4.0 pumho/cm
C. 10.0 pmho/cm
D. 100.0 pmho/cm

B% B

19



#p 1 191007
fei 4 1 K106 [2.1/2.5]
FEL:  P635 (B2237)

How does demineralizer differential pressure indicate the condition of a demineralizer resin
bed?

A. Low differential pressure indicates flow blockage in the demineralizer.
B. Low differential pressure indicates that the demineralizer resin bed is exhausted.
C. High differential pressure indicates flow blockage in the demineralizer.
D. High differential pressure indicates that the demineralizer resin bed is exhausted.

ANSWER: C.
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#p ¢ 191007

Zriy %5 0 K1.06 [2.1/2.5]

R 5.1 P836 (B539)

A lower than expected differential pressure across a demineralizer is an indication of...
A. depletion of the cation resin.

B. channeling through the resin bed.

C. improper resin regeneration.

D. excessive accumulation of suspended solids.

ANSWER: B.
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#p 1 191007
fei 4 1 K106 [2.1/2.5]
B3 :  P1036 (B639)

As the operating time of a demineralizer resin bed increases, the differential pressure across
the bed...

A. increases due to depletion of resin sites.

B. increases due to trapping of suspended solids.
C. decreases due to gradual resin breakdown.

D. decreases due to erosion of the resin sites.

ANSWER: B.
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#p 1 191007
fei 4 1 K106 [2.1/2.5]
B3 P1136

Which one of the following will cause a large pressure drop across a demineralizer that is in
operation?

A. Channeling of flow through the demineralizer

B. Depletion and resultant swelling of resin beads

C. Accumulation of suspended solids filtered by the resin beads
D. Improper demineralizer venting after resin fill

ANSWER: C.
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#p ¢ 191007

Zriy %5 0 K1.06 [2.1/2.5]

F5. 1 P1236

An indication that a demineralizer resin bed is clogged is a...
A. large pressure drop across the bed.

B. high flow rate through the bed.

C. temperature rise in the effluent.

D. large conductivity increase across the bed.

ANSWER: A.
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#p 1 191007
fei 4 1 K106 [2.1/2.5]
B3 :  P1537 (B1539)

A higher than expected differential pressure across an operating demineralizer will be caused
by...

A. depletion of the cation resin.

B. channeling through the resin bed.

C. insufficient resin backwash.

D. decreased demineralizer outlet conductivity.

ANSWER: C.
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#p 1 191007
fei 4 1 K106 [2.1/2.5]
B3 :  P1836 (B337)

A demineralizer that is continuously exposed to flowing water with high concentrations of
suspended solids will first develop an increase in the...

A. conductivity at the demineralizer outlet.

B. decontamination factor of the demineralizer.
C. differential pressure across the demineralizer.
D. pH at the demineralizer outlet.

ANSWER: C.
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#p 1 191007
fean 4 1 K1.08 [3.0/3.1]
K3 P1636 (B838)

Which one of the following, if processed through a demineralizer, will rapidly reduce the
effectiveness of the demineralizer?

A. Condensate

B. Oily water

C. Radioactive water
D. Makeup water

ANSWER: B.

T E A o BAIL o Wl B R B e 2
A K

B. ok

C. “eifk

D. 4 %k

. B.

o
bl

27



#p 1 191007
fean 4 1 K1.08 [3.0/3.1]
B3t P2037

A nuclear power plant has been operating normally at 100% power for one month and with
the same reactor coolant boron concentration for the last 24 hours.

Which one of the following changes associated with the in-service reactor coolant
demineralizer will cause a reduction in reactor coolant boron concentration in the
demineralizer effluent?

A. Increase the temperature of the reactor coolant being processed from 95°F to 105°F.

B. Decrease the temperature of the reactor coolant being processed from 105°F to 95°F.

C. Increase the flow rate of reactor coolant being processed from 75 gpm to 100 gpm.

D. Decrease the flow rate of reactor coolant being processed from 75 gpm to 50 gpm.
ANSWER: B.

Prac @ Bee ¥ 100% F T3 K EE- B o B4 2 Low o] PRk lp s Aro Rk B AR
B o

TV MBS R s AR B E R R RGFHE DN 0 kR R
" 9

A RFEY R g AroRR B 95°F 3 T 105°F o
B. mJZ¥ ek Jipib AroRiR & 105°F % 3 95°F o
C. J2¥ hF g4 #r-kin £ .75 gpm # 2 100 gpm -

D. AJZ ¥ hE Jisip 4 frokin £ 7€.75gpm " I 50 gpm -
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#p 1 191007
fean 4 1 K1.08 [3.0/3.1]
B3t P2836 (B2138)

Refer to the drawing of a parallel demineralizer loop that is currently aligned for normal flow
direction through the demineralizer (see figure below).

A minor seawater leak has occurred into the process water system, which is a closed system.
Which one of the following will decrease the time required for the demineralizer loop to
reduce the concentration of ionic impurities in the process water system?

A. Reverse the flow direction through the demineralizer.

B. Divert 50% of the loop flow to bypass the demineralizer.

C. Increase the flow rate in the loop from 95 gpm to 105 gpm.

D. Decrease the temperature in the loop from 110°F to 100°F.

ANSWER: C.

HRRTE B PRI LR KR 2 % B -
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#p 1 191007
fean 4 1 K1.08 [3.0/3.1]
B3t P2837

A PWR nuclear power plant has two identical mixed resin bed reactor coolant ion exchangers,
A and B, which were each conditioned and placed in parallel service continuously for about
two weeks with the plant at full power after a refueling outage. Then, ion exchanger A was
isolated for standby use while ion exchanger B remained in service. After 10 months of
continuous operation at full power, it is necessary to place ion exchanger A in service and
isolate ion exchanger B.

Which one of the following describes why the effluent from ion exchanger A is initially
drained to a collection facility prior to placing the ion exchanger is service?

A. To avoid an undesired increase in reactor coolant pH.

B. To avoid an undesired decrease in reactor coolant pH.

C. To avoid an undesired increase in reactor coolant boron concentration.

D. To avoid an undesired decrease in reactor coolant boron concentration.

ANSWER: C.
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HEHLBLIAEZB TR{FEDPEABEUNIHAIEFE AMPIIFBCEAFT
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#p 1 191007
fean 4 1 K1.08 [3.0/3.1]
B3 P2937 (N/A)

A nuclear power plant has been operating normally at 100% power for one month and with
the same reactor coolant boron concentration for the last 24 hours.

Which one of the following changes associated with an in-service reactor coolant
demineralizer will cause an increase in reactor coolant boron concentration in the
demineralizer effluent?

A. Increase the temperature of the reactor coolant being processed from 95°F to 105°F.

B. Decrease the temperature of the reactor coolant being processed from 105°F to 95°F.

C. Increase the flow rate of reactor coolant being processed from 75 gpm to 100 gpm.

D. Decrease the flow rate of reactor coolant being processed from 75 gpm to 50 gpm.
ANSWER: A.

Poae R AL ® & 100%7 5T & ¥ EE- B oo B - Lw o] aE R4 AR R AR
B o

TR M AEE Y F R A AR R E SR R E N v RIS R K
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D. mJ2¥ enk B4 dr-Kion g > £ 75gpm *% 3 50 gpm
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#p 1 191007
fean 4 1 K1.09 [2.5/2.7]
B3t P3736 (B3739)

Refer to the drawing of a parallel demineralizer loop that is currently aligned for normal flow
direction through the demineralizer (see figure below).

Which one of the following is most likely to cause a decrease in the demineralizer
decontamination factor for ionic impurities?

A. Divert 50% of the demineralizer loop flow to bypass the demineralizer.

B. Decrease the process water system pressure from 125 psig to 75 psig.

C. Decrease the flow rate in the demineralizer loop from 105 gpm to 65 gpm.
D. Increase the temperature in the demineralizer loop from 140°F to 200°F.

ANSWER: D.
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#p ¢ 191007

e 57 0 K1.09 [2.5/2.7]

FE.: P34

What is the reason for bypassing a demineralizer due to high temperature?

A. Resins expand and restrict flow through the demineralizer.

B. Resins decompose and restrict flow through the demineralizer.

C. Resins decompose and create preferential flowpaths through the demineralizer.

D. Resins decompose and contaminate the system.

ANSWER: D.
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#p 1 191007
Seac 47 0 K1.09 [2.5/2.7]
B P235 (B1838)

When a mixed-bed demineralizer resin is exhausted, the resin should be replaced or
regenerated because...

A. ions previously removed by the resin will be released into solution.

B. the resin will fracture and possibly escape through the retention screens.
C. particles previously filtered out of solution will be released.

D. the resin will physically bond together, thereby causing a flow blockage.

ANSWER: A.

B R RE T AT AR R AL 2 FL
AR BB R 2 4 g i ~ R R -

B. A% #-B @ 7 i g 4 (retention screen)ii £ o

C. RALP Bk WHilpaves #g i

D. % ¢ # 2 2G5 6 > Fl FRORIRILE

FRCA
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Fp 1 191007
feq 4 1 K1.09 [2.5/2.7]

F5.: P236
A demineralizer that has been exposed to should be bypassed

because the resin beads may release unwanted ions.
A. high flow

B. low flow

C. high temperature

D. low temperature

ANSWER: C.

Fe BT TEERHEESE O FISAPOERET A N7 B &g
A
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Fp 1 191007
feq 4 1 K1.09 [2.5/2.7]
Bt P2637 (B239)

A result of proper demineralizer operation on water with ionic impurities is that the exiting
water will always have a...

A. higher pH.
B. lower pH.
C. higher conductivity.
D. lower conductivity.

ANSWER: D.

MR THER AL E I ek Bl e R TR L
A. % GpHiE o

B. # i apHiE o

C. Bge¥3T R -

D. T A& -

b

#%:D.

N
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#p 1 191007
Seac 47 ¢ K111 [2.5/2.8]
B3t P35

In the event of a system crud burst, what adverse effect does the crud burst have on
demineralizer operation?

A. Increases pressure drop across the demineralizer
B. Increases flow rate through the demineralizer

C. Increases demineralizer outlet conductivity

D. Increases demineralizer inlet pH

ANSWER: A.

o B 4 ff 55 0 (orud bUrsp¥ » ok h B B i X PR LY

A k7B LR e -

=K

B. ﬁi@xl%g%gﬁjj,ﬁ—gfa%t o

C. @B BT RH o

=K
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#p 1 191007
Seac 47 ¢ K111 [2.5/2.8]
B P336

Prior to a scheduled nuclear power plant shutdown, the reactor coolant system was chemically
shocked to induce a crud burst. What effect will this have on the letdown purification
demineralizers?

A. Decreased radiation levels around the demineralizers

B. Increased flow rate through the demineralizers

C. Decreased demineralizer outlet conductivity

D. Increased pressure drop across the demineralizers

ANSWER: D.

il & AR TR B F R4 Frok kR R X (Y8 @ (chemically shocked
@ 514 gk #4512 2 (crud burst) o g+ A7 #4310k (letdown) i - v 7 B g & i AR 0

N

A R HEY Bl sk
B. $f4c il i E AR E -

C. fi‘ﬁfa%%ﬁﬂw%:?}g o
D. H4ey HmELE -

g% :D.
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#p 1 191007
Seac 47 ¢ K111 [2.5/2.8]
Bt P1436

Prior to a scheduled nuclear power plant shutdown, the reactor coolant system was chemically
shocked to induce a crud burst. What effect will the crud burst have on the letdown
purification demineralizers?

A. Decreased demineralizer outlet conductivity

B. Decreased pressure drop across the demineralizers

C. Increased flow rate through the demineralizers

D. Increased radiation levels around the demineralizers

ANSWER: D.

il & AR TR B F R4 Frok kR R X (Y8 @ (chemically shocked
@ 514 gk #4512 2 (crud burst) o g+ A7 #4310k (letdown) i - v 7 B g & i AR 0

N

A E fi‘ﬁfa%%ﬁﬂw%:?}g o
B. "é‘@%;@,gﬁng@c

C. i%ﬁ*vﬁi@‘ﬁfa%ﬁﬁﬂmg o

D. 3 *c'h A E ¥ Mg ots it -

g% :D.
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#p ¢ 191007

Zriy 45 0 K1.11[2.5/2.8]

BEL 1 P2736 (N/A)

A nuclear power plant was operating at steady-state 100% power when the reactor coolant
system experienced a large crud burst. Shortly afterward, the operators began to record
parameters for the in-service coolant purification ion exchanger.

Assuming no additional operator actions, what trend will the recorded parameters show
during the next few hours?

A. Increasing flow rate through the ion exchanger

B. Increasing pressure drop across the ion exchanger

C. Increasing ion exchanger inlet water conductivity

D. Increasing ion exchanger outlet water conductivity

ANSWER: B.

Prie % Bk 100% F 8 R E W pF > & g4 Frok k sugf 4 & Al rsE A (crud burst) - 7
Ate o BHER RAnie @Y b o RE VS LR Sl o

BB R Ry PR TR LS B P ek & S BORRE  W fAARE 7

A EHT B H e o

B. 33 %4k Bend B e o

C. R

W

N S R

&
4y
“k

4y

D. 3+ 2 4%

RG]

Mow R R A

#%:B.
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#p ¢ 191007

Zriy 45 0 K1.11[2.5/2.8]

F5.  P3537

After 12 months of operation at 100% power, a nuclear reactor is shutdown with a plant
cooldown in progress. An operator reports that the general area radiation levels around the
operating shutdown cooling pumps have increased significantly since the cooldown started
several hours ago.

Which one of the following is a typical cause of these indications, resulting from the
cooldown?

A. Increased radioactive tritium in the reactor coolant

B. Increased radioactive nitrogen-16 in the reactor coolant

C. Increased radioactive oxygen dissolved in the reactor coolant

D. Increased radioactive corrosion products suspended in the reactor coolant

ANSWER: D.

ﬁ—?ﬁ/f%ﬂ* o 100%7 FiF - E {8 s *ﬁ WOPE R BrE R o 3F % R A 3R N )
EEEL SHE R E A Y ARG L R R Fe e S S
TP Y R R A PRI G- R F]?

A F YR A ErR R g SR e o

B. F JaYp 4 Ar-k ¥ eng 16 5 1 e o

CS ESRPA °% RN I N KEINTY e R

D. B30 F Jodp 4 fr-kendg 531 Jf 48 & 4 3 4 o
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#p 1 191007
fean 47 0 K114 [2.4/2.6]
B P337

A nuclear power plant is operating at 70% steady-state power level when the temperature of
the reactor coolant letdown passing through a boron-saturated mixed bed ion exchanger is
decreased by 20°F.

As a result, the boron concentration in the effluent of the ion exchanger will
because the affinity of the ion exchanger for boron atoms has

A. decrease; increased

B. decrease; decreased

C. increase; increased

D. increase; decreased

ANSWER: A.

Fooae T B 70%74 5 48 Ak 38 & pF > 3 i 47 {oa2fs (boron-saturated)i® & Fk A % 3 Bk
Jevg 31 -k (letdown) 4 #r-k g % 17 20°F o

F]pt oo G 2 Bend) vk imk B K- SRR S e e LR il

C i‘g%;i‘a%
D i“gﬁ'ﬁ,“%x'ﬁ_
5% A
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#p 1 191007
fean 47 0 K114 [2.4/2.6]
B3 P1335

A nuclear power plant is operating at 70% stable power level when the temperature of the
reactor coolant letdown passing through a boron-saturated mixed bed ion exchanger is
increased by 20°F.

As a result, the boron concentration in the effluent of the ion exchanger will
because the affinity of the ion exchanger for boron atoms has

A. decrease; decreased
B. decrease; increased
C. increase; decreased
D. increase; increased
ANSWER: C.

Prav T R T0% 5 & At 38 # P 0 3 48 42 fore s (boron-saturated)i® & F g+ 2 4 B ek
Jevg 31 -k (letdown) 4 #r- kR 3 4r 7 20°F o

TP AT 2R v kR R NS R ey R
A, TR TR

B. " i 5 i 4

C. i‘%ﬁ‘t ML

D. i“gﬁ'ét ;i“gﬁ'%r_

5% C
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#p 1 191007
fean 47 0 K114 [2.4/2.6]
B3t P3337 (N/A)

Which one of the following indicates that a demineralizer receiving 75 gpm of reactor coolant
Is boron-saturated?

A. The decontamination factor of the demineralizer is less than 1.0.
B. The decontamination factor of the demineralizer is greater than 1.0.

C. Following a reactor coolant temperature increase, demineralizer effluent boron
concentration exceeds influent boron concentration.

D. Following a reactor coolant temperature increase, demineralizer influent boron
concentration exceeds effluent boron concentration.

ANSWER: C.

- FRaR T 75 gpm F R s AR AR E 0 T AR g NG R E S e e
(boron-saturated) ?

A ETHESREFE L0

B. e E 45 F1% 1 10-

C. F Y frok B 3 4o 14 wf;ﬁ;a T oRIRHEEER 0 BANIE T ORVEGIEER o

D. F gt drkig # o fd > R EF LT Rk R o 0N okindhmER

g% :C
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R} E/REY% © 191007/1 (2016371%)
HIBEHE © K1.03 [2.2/2.5]
9% : PA718 (B4719)

What percentage of ionic impurities is being removed from the water passing through an
ion exchanger if the ion exchanger has a decontamination factor of 1.0?

A. 100 percent

B. 99 percent

C. 1 percent

D. 0 percent

ANSWER: D.

AT A HRs 2 BRISIN T R1.0 0 RGBS ILEE T sc s 2K e T RS PR 7Y
B -

A. 100%

B. 99%

C. 1%

D. 0%

v
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Rl H/58%E © 191007/2 (2016371%)
HMIBEME © K1.03 [2.2/2.5]

K1.06 [2.1/2.5]
Frak : P5418

Two indications of channeling through an operating demineralizer are a -
than-normal demineralizer differential pressure and a -than-normal
decontamination factor for ionic impurities.

A. higher; lower

B. higher; higher

C. lower; lower

D. lower; higher

ANSWER: C.

A (5 P o P B e 25 2 A4 R i A T (channeling) Y A (ES FELE: © i Bairy 72 BR
EEIEEE_ o DURHEE R ST HEIE R E °

AE &

BE 5

CA& 5 &

DAL ; =

RE P .
EE: C
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Rl E/EE%E : 191007/3 (2016%11)
KIREME : K1.06 [2.1/2.5]
3% : P7645 (B7645)

Which one of the following describes a possible cause and effect associated with a

lower-than-normal differential pressure across a demineralizer during otherwise

normal system flow conditions?

A. The resin has developed low resistance flow paths, which can decrease the
decontamination factor for the demineralizer.

B. The resin has developed low resistance flow paths, which can increase the
decontamination factor for the demineralizer.

C. The resin has become compacted, which can reduce the flow rate through the
demineralizer and decrease the decontamination factor for the demineralizer.

D. The resin has become compacted, which can reduce the flow rate through the
demineralizer and increase the decontamination factor for the demineralizer.

ANSWER: A.

FEIEEZRGURENE T - PRt AR R IEEE - TP

T2 AT AE SRR RSAUE 2

A PR gs AV E SO BB HYZKRUEES - FriEsHYERIS N T AR

B. b e A HtEHE E 4O BURRH TRYZKAUEES > FRiEasH BRI S IN TN =

C.Prias NAVEIIE 2 8% - IEEPRIR s A /IOn &R A MK > FrgAT Rt
FEfE

D.Frieas NAVEIE SIS B % - EAEPRIR I /K R AR - FRI5A T HIEE
&

S
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v
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FHE/ESE - 191007/4 (2016 73E)
HIREHE © K1.08 [3.2/3.1)
FFof 1 P6018

A mixed-bed ion exchanger is being used to process reactor coolant letdown. The ion
exchanger is boron-saturated for the existing reactor coolant conditions. Which one of
the following describes a system change and resulting effect that will cause the boron
concentration in the ion exchanger outlet water to be greater than the boron
concentration in the inlet water?

A. An increase in reactor coolant ionic impurities with higher relative affinities for
the resin exchange sites will displace borate ions from the resin exchange sites.

B. An increase in reactor coolant suspended solids with greater mass than the borate
ions will mechanically remove borate ions from the resin exchange sites.

C. A decrease in the temperature of the inlet water will lower the relative affinity of
the resin for the borate ions, which releases borate ions from the resin exchange
sites.

D. A decrease in the flow rate through the ion exchanger will lower the retention
capacity of the resin, which releases borate ions from the resin exchange sites.

ANSWER: A.

— R E KRBT SR R AR pR B e 2R 2 Al /K2 5 DK H AT BT S ds 2T
BREEATIRAR o NHI AT Zaai 8 b B E S e e e T 3R a2 L IR R g
AT ARG RS 2
AR RS 2 Al K i e RE A B e A TR TS - BT W2 R P HY

R Wi e A &

B0 IS FENRE A Al /K o EChisle 5 & L RARIFY) - RHERHE SR L Bt

HIRE R T-HE a2 R L R SR B
C. B &LHE T scithes Z MELDRE - Rffa e TR IR 9918 - IRIEEE

HET- R L e SR L .

DR EEE T 2Citas 2R - felHY S B RE DINIMIRGS - DRILHHEE -0

R ElERS AR

e
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= =

Jrﬁ}
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R} H /RESE © 191007/5 (2016:71%)
HIREHE © K1.08 [3.0/3.1]
FF9% © P6318

A mixed-bed ion exchanger is being used to process reactor coolant letdown. The ion
exchanger is boron-saturated for the existing reactor coolant conditions.

Reactor coolant letdown temperature at the inlet to the ion exchanger increases by
15°F, while remaining within the normal temperature range. Because of the
temperature increase, the total number of boron atoms occupying the ion exchange
sites will ; and the boron concentration in the ion exchanger effluent will

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

HORGTREET S HAEs F AR B A 28 2 /K Z5 K - H Az i+ stk as 2zl

BEEAATIRRE

i 1 AR Bl T3 s Z S s 2 Bl/K 5 QR ETHE15F - B [ACREIATE
IEEREEEN - AR T SO BN T8ER_  [EIRGEE

TRBEHO RO -
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BI4AN  FHis
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DR 5 HE
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Rl E/EE%E : 191007/6 (2016511¥)
KIREME © K1.08 [3.2/3.1]
FF5% © P7018

Reactor coolant system (RCS) purification mixed-bed ion exchanger A was removed

from service and isolated after several weeks of operation when the RCS boron

concentration was 900 ppm. Currently, with ion exchanger B in service, the RCS

boron concentration is 450 ppm. If ion exchanger B is isolated and ion exchanger A is

immediately returned to service, RCS boron concentration will...

A. remain the same because the resin in ion exchanger A has already become
saturated with boron during previous operation.

B. remain the same because the resin in ion exchanger A has no affinity for the boron
in the reactor coolant.

C. increase until the volume of water in ion exchanger A mixes completely with the
RCS.

D. increase until the resin in ion exchanger A reaches equilibrium with the existing
RCS boron concentration.

ANSWER: D.

SCHRBUEEEER > RIEER L AI/K R SURCS)FALIR & PREE TSR s AT F IR

HE > ERFRCSHIEZ 2 £5900 ppm - HFTEETSi%asBE A F - RCSHIEZ R
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R E/EE%E : 191007/7 (2016%11)
KIREME © K1.08 [3.2/3.1]
FFo% © P7218

A mixed-bed ion exchanger is being used to process reactor coolant letdown. The ion
exchanger is boron-saturated for the existing reactor coolant conditions. Which one of
the following describes a system change and resulting effect that will cause the boron
concentration in the ion exchanger outlet water to be greater than the boron
concentration in the inlet water?

A. An increase in the flow rate through the ion exchanger will lower the retention
capacity of the resin, which releases borate ions from the resin exchange sites.

B. An increase in reactor coolant suspended solids with greater mass than the borate
ions will mechanically remove borate ions from the resin exchange sites.

C. A decrease in the temperature of the inlet water will lower the relative affinity of
the resin for the borate ions, which releases borate ions from the resin exchange
sites.

D. A decrease in reactor coolant boron concentration will cause captured borate ions
to be released to re-establish chemical equilibrium at the resin exchange sites.

ANSWER: D.

—RE R T SR A R B S RS L BIKZ 5 K - B Az BT s iR s R A
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I H/EEYE - 191007/8 (20163773E)
HIRERE © K1.09 [2.5/2.7]
Fe5% © P7606 (B7606)

A mixed-bed ion exchanger is being used to process reactor coolant. The ion
exchanger has been in service for 6 months at 100 percent power. A temperature
controller malfunction causes the ion exchanger influent temperature to exceed the
resin’s maximum temperature limit before being manually restored to normal. Ion
exchanger water chemistry analyses are being performed to check for resin
decomposition.

Which one of the following water chemistry test results does not indicate that
significant resin decomposition has occurred?

A. A significant decrease in the ion exchanger’s decontaminator factor.

B. A significant increase in the ion exchanger’s effluent conductivity.

C. A significant increase in the ion exchanger’s effluent radioactivity.

D. A significant increase in the ion exchanger’s effluent dissolved gases.
ANSWER: D.

% TS PR TSRS AR B S FE RS 0 HVK - W28 TR Es DA E R TR
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RILE/EE%E : 191007/9 (2016%11)
KIREME © K1.11[2.5/2.8]
3% : P5819 (B5820)

During a nuclear power plant cooldown, the reactor experiences a large crud burst.
After 10 minutes, with stable reactor coolant chemistry parameters, the operators
begin to record parameters for the in-service reactor coolant purification ion
exchanger. The ion exchanger was recently filled with fresh resin.

Assuming no additional operator actions, what trend will the recorded parameters
show during the next few hours?

A. Increasing ion exchanger inlet water conductivity.

B. Increasing ion exchanger outlet water conductivity.

C. Increasing flow rate through the ion exchanger.

D. Increasing radiation levels around the ion exchanger.

ANSWER: D.

FAZERAE R A ERE T - SEREA S — IR BRI fEIE 2t (crud burst) - 10
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