#p o 291007
seadg 0 KL.01[2.6/2.7]
B350 B637 (P2135)

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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fea 4 0 KLO1[2.6/2.7]
B3t 0 B737 (P935)

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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sea s 0 K1.02[2.8/2.9]
B35 : B152 (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 activity.

D. performing a calculation based on the change in differential pressure across the demineralizer.
ANSWER: A.
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#p o 291007
sea s 0 K1.02 [2.5/2.6]
B350 B839 (P835)

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.

CLLE RS X Rk S R R
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#p o 291007
sea s 0 K1.02 [2.5/2.6]
F 351 B1437 (P2236)

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

A. pH.

B. conductivity.

C. suspended solids.

D. pressure.

ANSWER: B.
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sea s 0 K1.02 [2.5/2.6]
B35 1 B2737 (P2735)

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.

FUHS BRI GHTS 2250 PIAELRT L EL K RTHET A S S
A. 99%

B. 96%

C. 88%

D. 75%

$%: B



#p o 291007
fea 4 0 K102 [2.5/2.6]
F3E 0 B2837 (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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fea 4 0 K102 [2.5/2.6]
B3t B3238 (P3235)

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. 75%
D. 50%
ANSWER: A.

FHS LT L0505 EF]S 550 0 R E
A. 98%

B. 96%

C. 75%

D. 50%

gx A

¥

bE



#p o 291007
sea s 0 K1.02 [2.5/2.6]
F 351 B3437 (P3435)

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 umho/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 umho/cm

D. 10.0 umho/cm

ANSWER: A.

RpETRBIE - %iﬁé’i’li%?%%i% A GRS (S “%%fffﬁﬁtfﬂf* ) #50° FHT R
% 20 umho/ecmz_ /4 oK i gt “f?%% P gt “ﬁ%a%%:". TR A KET R AR ?

A. 0.4 umho/cm

B. 1.0 umho/cm

C. 4.0 umho/cm

D. 10.0 umho/cm

gx A
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sea s 0 K1.02 [2.5/2.6]
B35 : B3637 (P3636)

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 umho/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 umho/cm

B. 2.0 umho/cm

C. 5.0 umho/cm

D. 10.0 umho/cm

ANSWER: B.

ﬁ%%?&ﬂi’%$ﬁ*%%$i%ﬁﬁﬁﬂi(*ﬁé%%ﬁ%ﬂi)ém°?%?&
% 20 umho/ecmz_ /4 oK i gt % THE R “ﬁ% BB 2 AR ETRER?

A. 0.5 umho/cm

B. 2.0 umho/cm

C. 5.0 umho/cm

D. 10.0 umho/cm

% B
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fea 4 0 K103 [2.8/2.9]
F35: B38

What adverse effect occurs due to channeling in a demineralizer?

A. Increased demineralizer outlet conductivity because much of the resin is essentially bypassed
B. Loss of resin due to agitation resulting from increased fluid velocity through the Demineralizer
C. Resin dryout and cracking because much of the resin is essentially bypassed

D. Resin damage due to the increased velocity of fluid through the demineralizer

ANSWER: A.
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#p o 291007
fea 4 0 K103 [2.5/2.6]
R B236

Channeling in a demineralizer is undesirable because the...

A. ability of the resin bed to remove undesirable ions will decrease and cause outlet conductivity to
increase.

B. ability of the resin bed to remove suspended solids will decrease and cause outlet pH to
increase.

C. resulting high velocity fluid flow will cause agitation of the resin beads and the release of
unwanted ions.

D. resulting high velocity fluid flow can cause significant damage to resin retention elements.

ANSWER: A.

*EF £L“$ 7 B 4 i g sk (channeling) » 7 F] 5

A B BB ELS i T FRFER DT A BT A RS

B. #f%a ik 44 B AMa 4 § 7% 0 REERD C AuipHE & 3

C. *TA 2 ey @il ¢ FRA IS 2 WHR G > PR 7 & adps
D. #t& 2 thg i@ im A #-¢ B3 % § ~ & (resin retention elements) < 3F

BE A

12



#p o 291007
seadg 0 K1.03[2.8/2.9]
%35 : B838 (P1636)

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

A. Oily water

B. Condensate

C. Makeup water

D. Radioactive water

ANSWER: A.

13



#p o 291007
fea 4 0 K103 [2.8/2.9]
R85 0 B1038.

Which one of the following refers to the condition in which large portions of a demineralizer resin
bed are bypassed, thereby allowing waterborne impurities to reach the outlet?

A. Channeling

B. Leaching

C. Exhaustion

D. Mineralization

ANSWER: A.

- TEA R A E 2B A R Wk RN T Ak RIS RS
A. i ig IR % (channeling)

B. &g IR % (Leaching)

C. #= =3 % (Exhaustion)

D. #4 i* 31 % (mineralization)

gx A
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seadg 0 K1.03[2.8/2.9]
B35 1 B1237 (P2035)

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. A sudden 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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feadE 0 K104 [2.8/2.9]
B3 B118

The purpose of a mixed-bed demineralizer is to...

A. raise the conductivity of water with little effect on pH.

B. reduce the conductivity of water with little effect on pH.

C. increase the pH of water by reducing the number of positively charged ions in it.
D. decrease the pH of water by increasing the number of negatively charged ions in it.
ANSWER: B.
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#p o 291007
seadg 0 K105 [2.4/2.5]
B35 1 B1138 (P1535)

A condensate demineralizer differential pressure (D/P) gauge indicates 4 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 FLOW D/P (PSID)
A. 100% 15.0
B. 75% 9.0
C. 60% 5.0
D. 25% 2.0
ANSWER: D.

L_SO%/f'BT"/\/)"(J‘f $é§#1~a4p3|d RHEA X P FTRHF IR RELR
KomE 25%2 100% FF $d o g R FRILEF T AR fﬁ/»%]\fﬁ*’t"‘fa%wiﬁm&:}%
BE S ET fﬁ%ﬁ“‘ TR AR A S A B A ?

L EUR IR %a%%é};@ (psid)

A. 100% 15.0
B. 75% 9.0
C. 60% 5.0
D. 25% 2.0
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#p o 291007
seadg 0 K105 [2.4/2.5]
B35 1 B1539 (P1537)

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.

ST S P B T S R
A. 153 it rg 4L
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sod 47 0 K1.05 [2.4/2.5]
B3 B1736 (P1736)

A condensate demineralizer differential pressure (D/P) gauge indicates 6 psid at 50% flow rate.
Which one of the following combinations of condensate flow and demineralizer D/P observed later
at various power levels indicates an increase in the accumulation of insoluble corrosion products in
the demineralizer?

CONDENSATE DEMINERALIZER FLOW D/P (PSID)

A, 100% 235
B. 75% 16.5

C. 60% 8.5

D. 25% 15

ANSWER: B.

500 B T > 4 K B AR b T B 6psid e i KT A E LA FokE T 0 T A L

w
FORMEAGRELR G E AT FHEY J B EROHBAF A 0
gk d HHELR (psid)
1

A. 100% 23.5
B. 75% 16.5
C. 60% 8.5
D. 25% 15
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#p o 291007
seadg 0 K105 [2.4/2.5]
B35 : B2237 (P635)

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 o 291007
seadg 0 K105 [2.4/2.5]
B35 1 B2338 (P2335)

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 increased accumulation of corrosion products in the
demineralizer?

CONDENSATE DEMINERALIZER FLOW D/P (PSID)

A. 100% 15.0
B. 75% 9.0
C. 40% 3.0
D. 25% 1.0
ANSWER: C.

B50%i BT o A FUR TR E LR E Rl -,a4psid°“d 3 X P TRHFEFA R ER
AR R 25%2 100% Y 65 o :;;m@, Plie fhid Gkin B S B LR
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A. 100% 15.0
B. 75% 9.0
C. 40% 3.0
D. 25% 1.0
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#p o 291007
seadg 0 K105 [2.4/2.5]
B35 1 B2638 (P2235)

A condensate demineralizer differential pressure (D/P) gauge indicates 4 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% 1.0
B. 60% 6.5
C. 75% 9.0
D. 100% 15.5
ANSWER: B.

B50%R R T LGRS HELRE R S 4psid e LT F I RT 0 T AR A GRS
BOGHBLR SRS > ATERHEY § B RN BE S H e ?

Ak "% 7 % A & (psid)

- I

A. 25% 1.0
B. 60% 6.5
C. 75% 9.0
D. 100% 15.5
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#p o 291007
fea 4 0 K105 [2.4/2.5]
R85 0 B2938

A condensate demineralizer differential pressure (D/P) gauge indicates 9 psid at 50% flow. Over the
next two days, plant power changes cause condensate flow to vary between 10% and 100%.
Which one of the following combinations of condensate flow and demineralizer D/P, if observed
during the power changes, would indicate a detectable increase in the accumulation of corrosion
products in the demineralizer?

CONDENSATE DEMINERALIZER FLOW D/P (PSID)

A. 10% 0.3
B. 25% 3.3
C. 75% 20.3
D. 100% 35.3
ANSWER: B.

w50%i & o L FCRGHELEER Jimp9p8|d BRSSP TR FFL R AR
%«ﬂ;ﬁé’w“g_lflo%ﬁloo%F'“é_inozi Fogiops WIJ PSR R R R E LR
| 4

mﬁ:ﬁ}fi“ﬁ@ , %\,ﬁ-\u%g%%t‘ ¥ R T % iﬂﬁ
ERCRIE ' 7 & A4 & (psid)

A. 10% 0.3

B. 25% 3.3

C. 75% 20.3

D. 100% 35.3

%% : B.
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#p o 291007
feadE 0 KL06 [2.7/2.7]
F3.: B238

The temperature of the water passing through a demineralizer must be controlled because
excessively hot water will...

A. increase the ion exchange rate for hydronium ions, thereby changing effluent pH.

B. degrade the corrosion inhibitor applied to the inner wall of the demineralizer.

C. result in excessive demineralizer retention element thermal expansion, thereby releasing resin.
D. reduce the affinity of the demineralizer resin for ion exchange.

ANSWER: D.

CEEHFAL > HER- LR LHF T L ERARE

Al B Ar TR E TS S e S e g I apHiE

B. % T BN EEOR AP B v ¥t

C. % % T BF F o i (retention element)if & #E0E > Fla A,
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#p o 291007
feadE 0 KL06 [2.7/2.7]
R B438

There is a temperature limit on the water entering a demineralizer because excessively hot water...
A. will decompose the resin beads.

B increases the potential for channeling.

C. causes the filter element to swell and release the resin.

D. will dislodge and wash the resin fines off the filter element.

ANSWER: A.

ErEFHBEAREEFF U TS BRALE
A. & fE#7s %E k- (resin bead)

B. #i 4cvil i »xfis(channeling) 77 &t 1+

C. Hijp~ ik » {8,
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#p o 291007
fea 4 0 K107 [2.3/2.5]

5 & . B938
The cation resin in a mixed-bed demineralizer releases desirable ions into solution
while removing undesirable ions from solution.

A. negative; negative
B. negative; positive
C. positive; negative
D. positive; positive

ANSWER: D.

LR E T LA G i TR I BRN A RBRABGFIE
& h W3 o
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B. £

C. ;K&

D. 15 ¥

¢%: D
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#p o 291007
fea 4 0 K107 [2.3/2.5]
F3. 0 B1039

The anion resin in a mixed-bed demineralizer releases desirable

while removing undesirable
A. hydroxide; negatively

B. hydroxide; positively

C. hydrogen; negatively

D. hydrogen; positively
ANSWER: A.
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#p o 291007
fea 4 0 K107 [2.3/2.5]
F3. 0 B1637

Which one of the following will decrease the time required for a demineralizer to reduce by onehalf
the ionic impurities in a closed process water system?

A. Divert 50% of the process water to bypass the demineralizer.

B. Reverse the flow of process water through the demineralizer.

C. Increase the temperature of the process water from 100°F to 110°F.

D. Decrease the flow rate of the process water from 105 gpm to 90 gpm.

ANSWER: C.

b BB KA S o Tl K GRS SR g g T
A. & n50% i EIR ok o 1 ‘%% B E

B. %Eﬁfa%%m;;@m s

C. #-FF g2 kg K JE100°F 3 4c $1110°F

D. - AL i £ 4105gpm*# 5 & 90gpm

g% C
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#p o 291007
fea 4 0 K107 [2.3/2.5]
F3. 0 B1639

If a dilute sodium chloride water solution is passed through an ideal mixed-bed demineralizer, the
effluent stream would consist of...

A. a sodium hydroxide solution.

B. a hydrogen chloride solution.

C. a sodium hypochlorite solution.

D. pure water.

ANSWER: D.

FoFROR KRB REE- RRLREAFHEF AN g
A. §§ "‘ﬁ?‘f%/&

B. # *d 3k

C. = & pedpi3 %

D. ¥k

§%: D
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#p o 291007
fea 4 0 K107 [2.3/2.5]
R B1738

Which one of the following describes the process of backwashing a mixed-resin deep bed

demineralizer?

A. Alternating the flow of dilute acidic and caustic solutions through the demineralizer to remove
suspended solids and colloidal matter

B. Alternating the flow of dilute acidic and caustic solutions through the demineralizer to remove
ionic impurities

C. Reversing flow of pure water through the demineralizer to remove suspended solids and
colloidal matter

D. Reversing flow of pure water through the demineralizer to remove ionic impurities

ANSWER: C.

W R ERTREAFHE 0 T Il R AR 2
UAFRLF - B LBLEFHE B GRIFANE RS T
PR R BLEGHE o B
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#p o 291007
fea 4 0 K107 [2.3/2.5]
F3.: 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.

CRaRC R e AR Sh N AR T ik R )
A R AR L S g R e~ iR

B. A7 #-¢ pLA @ 7 15 Jp i (retention screen) ;i 4

C. AR Bk P RTRT g Al

D. g g 34 HmpP s FPLdRgeE:

FRA
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#p o 291007
fea 4 0 K107 [2.3/2.5]
B3t B2138 (P2836)

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.

TRREILEF R L ARG HBEREE S (LTH) o - MELAKREF LA L
%QW L@ﬁwﬁﬂoTﬂWﬁ%gﬁlﬁﬁﬁﬁw%&%@$aﬁﬁmﬂﬁgﬁﬁkﬁ

A. %kziﬁﬁ?%%ﬁﬂiﬁéi%ﬁ;

B. %50%51&&%#9;%3@%;%3@

C. #Zkpe ¥ -kik £ 8950pmg 4r T 105gpm
D. #7ke ¥ -k g B € 110°F* < 3] 100°F
5% C

HEAT
EXCHANGER

PROCESS BYPASS
WATER x
SYSTEM VALVE “# DEMINERALIZER
o i

L}

FLOW CONTROL VALVE

PARALLEL DEMINERALIZER LOOP
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#p o 291007
fea 4 0 K107 [2.3/2.5]
R85 B2438

Which one of the following describes the process of regenerating a mixed-resin deep bed
demineralizer? (Assume the demineralizer has already been backwashed.)

A.

C.

D.

Alternating the flow of acidic and caustic solutions through the demineralizer to remove
suspended solids and colloidal matter.

Alternating the flow of acidic and caustic solutions through the demineralizer to remove ionic
impurities.

Reversing flow of pure water through the demineralizer to remove suspended solids and
colloidal matter.

Reversing flow of pure water through the demineralizer to remove ionic impurities.

ANSWER: B.

w» O 0 W > 4

WL MBRAIELETHE > B FRFANE SRS
R MR RCBLERHE 0 GRS ST

Rk F e LB SR E AR R F S R
Sl Rl E-RIR L
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#p o 291007
seadg 0 K1.07 [2.3/2.5]
B35 1 B3739 (P3736)

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 115 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.

%3%” p o

4;@$mﬂ&ﬂ+9

H#B50% Tk B A R A Kf &
Bk BB ok BURR 4 j$ 125psigtE X T 75psig
ﬂ-’”f T & B £ /8105gpm*E 4 3 65gpm
Wk h B R IE A #140°F34 4 11200°F
§%: D.

.m.U.OPUP%

HEAT
EXCHANGER

PROCESS BYPASS

WATER x
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—

&

FLOW CONTROL VALVE

PARALLEL DEMINERALIZER LOOP
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#p o 291007
seadg 0 K1.08[2.6/2.6]
B35 : B337 (P1836)

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.

- FAR B BRAFMER KR LGRHE B L LY
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#p o 291007
seadg 0 K1.08[2.6/2.6]
B350 B539 (P836)

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

B. channeling through the resin bed.

C. improper resin regeneration.

D. a decrease in inlet conductivity.

ANSWER: B.

LB LA RRHBPLREIT ) 0 R E
A. B i 4

B. #f*5 & % 2 i i »zfi(channeling)

C. #ad 274

D. :2v 57 BT "%
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#p o 291007
seadg 0 K1.08[2.6/2.6]
B35 : B639 (P1036)

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

A. decreases due to resin breakdown.

B. decreases due to resin bead surface erosion.

C. increases due to trapping of suspended solids.

D. increases due to depletion of ion exchange sites.

ANSWER: C.

“f?%%m@ﬁfﬁi@iﬂét ’ E']ﬁﬁufﬁﬁmi@g
A T Mg A 2 A TE L

B. Fli AP 3idi g it A m E X

C. FIRTFIREE LA 3 4
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#p o 291007
feadE 0 K109 [2.7/2.7]
B350 B39 (P535)

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.

L EVE T S B
A dir J\,. SR 5 FI R A 4o
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#p o 291007
seadg 0 K109 [2.7/2.7]
B350 B239 (P2637)

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.

MU BR R AL M e ek R A o R G
A #F 2 pHE
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Rl E/EE%E : 291007/1 (2016 #75)
HIREHE © K1.02 (2.5/2.6)
Pk © B4219 (P4219)

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

If condensate having a conductivity of 20 umho/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 pumho/cm

B. 4.0 pmho/cm

C. 10.0 pmho/cm

D. 100.0 umho/cm

ANSWER: B.

PRI - S KIS 2 ST 55,0 - 258 5520 pmhofem
VSRR RS - BB BRI S L TR v K S ] 2

A. 0.4 pumho/cm

B. 4.0 umho/cm

C. 10.0 pmho/cm

D. 100.0 pumho/cm
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Rl E/EE%E : 291007/2 (2016 #75)
MIBESE © K1.02 (2.5/2.6)
3k © BAT19 (PA718)

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.

bl A R Z BRIS AT R 1.0 RIS R T scitREs 2 K iR TR R T o
EERs ?

A. 100%

B. 99%

C. 1%

D. 0%
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Rl E/EE%E : 291007/3 (2016 #75)
KIRESE © K1.06 (2.7/2.7)
3% : B7685 (P7685)

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 would indicate that significant
resin decomposition has occurred?

A. A significant decrease in the ion exchanger’s effluent conductivity.

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

C. A significant increase in the ion exchanger’s decontamination factor.

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

SR G TREET St as AR B S IR 2 8K - BT SRS DA E R TR G R

T N oM H - HHY— FUREERIESAVIR - BB T B ERIE IS
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Rl E/EE%E : 291007/4 (2016 #75)
KIRESE © K1.07 (2.3/2.5)
FFo% © B5419

Water is passing through an ion exchanger that contains only anion exchange resin.

Currently, every available ion exchange site in the resin has exchanged its original

anion and is occupied by a chloride (Cl-) anion. Assuming that water temperature

does not change, what will be the effect on the ion exchanger if a new anion impurity

is introduced into the water entering the ion exchanger?

A. The new anions will bypass the occupied ion exchange sites under all
circumstances.

B. The new anions will take the place of the CI- anions on the ion exchange sites
under all circumstances.

C. The new anions will take the place of the CI- anions on the ion exchange sites
only if the new anions have a greater negative charge than the CI- anions.

D. The new anions will take the place of the CI- anions on the ion exchange sites
only if the new anions have a greater affinity for the anion exchange resin.

ANSWER: D.

KSR SR iaAVEE T 5C RS - H AT iE AT A BT S L B A2 B

T EEHECHEETATHUR - BECE/OREAE 55 SR SR KE R

HIVSEET S - SRR SR EE T SRS VR Ry (] 2

ALLFEIT - B HIRREE T 55 B A (Cl) B BURAYEE TS L &
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Rl E/EE%E : 291007/5 (2016 #75)
KIRESE © K1.07 (2.3/2.5)
FF5% © B5720

If water containing positively charged ionic impurities passes through a mixed-bed

ion exchanger, the positively charged ionic impurities will be removed by the
exchange resin, with the corresponding release of ions into

the water.

A. anion; negative

B. anion; positive

C. cation; negative

D. cation; positive

ANSWER: D.
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R} H R85k © 291007/6 (2016 i)
HIFESE © K1.07 [2.3/2.5)
FE9% © B5820 (P5819)

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.

FAXE AL FORAVERE T > S BN N 38 4 — ORIV IESE 224 (crud burst) < -
oy S TENE S Al /KB 2R E - EHE B A8k B 2 Al /KR bl A as
Z 2 o kTS T A A A SRS

i 75 A SR PRI T HAAYTTE) > HIFTECERAY S AT AR AR AR N N R PR B
HREEA?

ABEF e K EEET S

BB Az /K EEE T

C.iHEEE T Hes /KR &2

DA A Es B HR S 58 TS

%% D

45



Rl E/3E%E : 291007/7 (2016 #75)
KIRESE © K1.07 (2.3/2.5)
3% : B6320 (P3537)

After 12 months of operation at 100 percent power, a reactor was shut down and a
plant cooldown is in progress. An operator reports that the general area radiation level
near the in-service reactor coolant ion exchanger has increased significantly since the
cooldown began 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 oxygen-16 dissolved in the reactor coolant.

C. Increased radioactive nitrogen-16 dissolved in the reactor coolant.

D. Increased radioactive corrosion products suspended in the reactor coolant.
ANSWER: D.

[ fEEs DA 2 ThER S — SRR (2 - PURF IR TR A - 2 S R e B Ny
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Rl E/3E%E : 291007/8 (2016 #75)
KIRESE © K1.07 (2.3/2.5)
FFo% © B6419

Water is passing through an ion exchanger that contains only cation exchange resin.

Currently, every available ion exchange site in the resin has exchanged its original

cation and is occupied by a sodium (Na+) ion. Assuming that water temperature does

not change, what will be the effect on the ion exchanger if a new cation impurity,

other than Na+, is introduced into the water entering the ion exchanger?

A. The new cations will bypass the occupied ion exchange sites under all
circumstances.

B. The new cations will take the place of the Na+ ions on the ion exchange sites
under all circumstances.

C. The new cations will take the place of the Na+ ions on the ion exchange sites only
if the new cations have a greater positive charge than the Na+ ions.

D. The new cations will take the place of the Na+ ions on the ion exchange sites only
if the resin has a greater affinity for the new cations.

ANSWER: D.

K2R SlaAVEE T 5C RS - BT iE AR BT S I B 2 PRk
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R} H /RE5E © 291007/9 (2016 i)
HIFESE © K1.07 [2.3/2.5)
Fro5% © B6620

Water containing dissolved sodium (Na+) and chloride (Cl-) ionic impurities is

passing through an ion exchanger that contains only anion exchange resin. How are

the ionic impurities being affected as the water flows through the ion exchanger?

A. Sodium ions are being exchanged, but the chloride ions are unaffected.

B. Chloride ions are being exchanged, but the sodium ions are unaffected.

C. Sodium ions are being exchanged, and chloride ions are being removed by
filtration.

D. Chloride ions are being exchanged, and sodium ions are being removed by
filtration.

ANSWER: B.
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Rl E/RE%E - 291007/10 (2016 i)
HIRENE © K1.07 [ 2.3/2.5]
%58 : B7220

Water containing dissolved sodium (Na+) and chloride (Cl-) ionic impurities is

passing through an ion exchanger that contains only cation exchange resin. How are

the ionic impurities being affected as the water flows through the ion exchanger?

A. Sodium ions are being exchanged, but the chloride ions are unaffected.

B. Chloride ions are being exchanged, but the sodium ions are unaffected.

C. Sodium ions are being exchanged, and chloride ions are being removed by
filtration.

D. Chloride ions are being exchanged, and sodium ions are being removed by
filtration.

ANSWER: A.
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Rl E/EE%E : 291007/11)/242 (2016 Hri)
HIFESH © K1.07 [2.3/2.5)
Fr5% : B7606 (P7606)

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. lon
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.
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FHERESE © 291007/12 (2016 #73H)
KIBEME © K1.07 (2.3/2.5)
75 - B7656 (P7656)

Demineralizer 1A was removed from service after it became saturated with chloride

ions while processing condensate with 10 times the normal chloride concentration.

Replacement demineralizer 1B has restored the condensate chloride concentration to

normal. Demineralizer 1A has not been processed in any way since being removed

from service.

If demineralizer 1A is returned to service to replace demineralizer 1B, the

downstream condensate system chloride concentration will...

A. remain the same, because demineralizer 1A resin has already been conditioned by
previous operation.

B. remain the same, because demineralizer 1A resin can no longer remove chloride
ions from the condensate.

C. increase, only due to the volume of water contained in demineralizer 1A mixing
with the incoming condensate.

D. increase, due to both the volume of water contained in demineralizer 1A mixing
with the incoming condensate and the release of chloride ions from the resin.

ANSWER: D.
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T} H /585% © 291007/13 (2016 k)
HIBERE © K1.08 [2.6/2.6)
558 © B7645 (P7645)

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.
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