#p 293006
Sod & 0 K1.03 [2.4/2.5]
Bt B925 (P1921)

Refer to the drawing of a centrifugal pump operating curve (see figure below).

Which one of the following determines the general shape of the curve from point D to

point B?

A. Pump flow losses due to the decrease in available net positive suction head as the
system flow rate increases

B. Pump flow losses due to back leakage through the clearances between the pump
impeller and casing as the D/P across the pump increases

C. The frictional and throttling losses in the piping system as the system flow rate
increases

D. The frictional losses between the pump impeller and its casing as the differential
pressure (D/P) across the pump increases

ANSWER: C
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#p 293006
Soa 4 0 KL.03[2.4/2.5]
B BI79

Head loss is the...

A. reduction in discharge pressure experienced by a real pump due to slippage.

B. reduction in discharge pressure experienced by a real pump due to mechanical
friction.

C. conversion of system fluid pressure and velocity to heat energy as a result of
friction.

D. decrease in static pressure in a piping system resulting from decreases in elevation.

ANSWER: C
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#p 293006
Soa 4 0 K1.05[3.2/3.3]
B350 B79 (P80)

If a valve closure suddenly stops fluid flow, the resulting piping system pressure
change is referred to as...

A. cavitation.

B. shutoff head.

C. water hammer.

D. valve chatter.

ANSWER: C
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#p 293006
fean 4 0 K105 [3.2/3.3]
B3t B148 (P2279)

Which one of the following operating practices minimizes the possibility of water
hammer?

A. Change valve position as rapidly as possible.

B. Start a centrifugal pump with the discharge valve throttled.

C. Start a positive displacement pump with the discharge valve closed.

D. Vent a system only after initiating system flow.

ANSWER: B
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#p 293006
Soa 4 0 K1.05[3.2/3.3]
B3t 0 B279 (P679)

A sudden stop of fluid flow in a piping system, due to rapid closure of an isolation
valve, will most likely result in...

A. check valve slamming.

B. pump runout.

C. piping hanger damage.

D. pressurized thermal shock.

ANSWER: C
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#p 293006
Soa 4 0 K1.05[3.2/3.3]
B350 B380 (P381)

The major concern with starting a main feedwater pump with downstream fluid in a
saturated condition is...

A. cavitation.

B. water hammer.

C. thermal shock.

D. positive reactivity addition.

ANSWER: B
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#p 293006
foifE 0 K1.05 [3.2/3.3]
B B1180 (P2480)

Which one of the following will increase the possibility of water hammer?
A. Opening and closing system valves very slowly

B. Venting liquid systems only after initiating system flow

C. Starting centrifugal pumps with the discharge valve closed

D. Starting positive displacement pumps with the discharge valve open
ANSWER: B
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#p 293006
foifE 0 K1.05 [3.2/3.3]
B B2081 (P2079)

Which one of the following will minimize the possibility of water hammer?

A. Draining the discharge line of a centrifugal pump after shutdown

B. Draining condensate out of steam lines before and after initiating flow

C. Starting a centrifugal pump with its discharge valve fully open

D. Starting a positive displacement pump with its discharge valve partially closed
ANSWER: B
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#p 293006
foifE 0 K1.05 [3.2/3.3]
B B2679 (P2279)

Which one of the following operating practices minimizes the possibility of water
hammer?

A. Change valve positions as rapidly as possible.

B. Start centrifugal pumps with the discharge valve throttled.

C. Start positive displacement pumps with the discharge valve closed.

D. Vent systems only after initiating system flow.

ANSWER: B
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#p 293006
foifE 0 K1.05 [3.2/3.3]
B B2779 (P1879)

Which one of the following describes why large steam lines are gradually warmed
instead of suddenly admitting full steam flow?

A. To minimize the possibility of stress corrosion cracking of the steam lines

B. To minimize the total thermal expansion of the steam lines

C. To minimize the potential for water hammer in the steam lines

D. To minimize the heat loss from the steam lines

ANSWER: C
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#p 293006
foifE 0 K1.05 [3.2/3.3]
B 5 B4041 (P4042)

Refer to the drawing of two lengths of 6-inch piping, each containing an identical
automatic isolation valve. The actual pipe lengths are proportional to their symbols in
the drawing water at 65°F is flowing at 1,000 gpm through each pipe. If the isolation
valves suddenly and simultaneously close, valve A and its associated piping will

experience a maximum pressure that is the maximum pressure
experienced by valve B and its associated piping. The pressure spike will dissipate
quicker in the length of pipe.

A. equal to; shorter
B. equal to; longer
C. less than; shorter
D less than; longer

ANSWER: A
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#p 293006
Sean 4 0 K106 [2.5/2.6]
B350 B1480

Which one of the following components of a centrifugal pump has the specific
primary function of converting the kinetic energy of a fluid into pressure?

A. Volute

B. Impeller

C. Pump shaft

D. Discharge nozzle

ANSWER: A

- e R 0 TAliP K B f MR e A LR R ?
A. ik % (volute)

B. # #(impeller)

C. A #h(pump shaft)

D. &) v # # (discharge nozzle)
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#p 293006
fea 4 0 K107 [2.5/2.6]
BE i B479

If the discharge valve of an operating ideal positive displacement pump is
repositioned from fully open to 75% open, pump head will and pump
flow rate will

A. increase; remain the same

B. increase; decrease

C. remain the same; remain the same
D. remain the same; decrease

ANSWER: A

FEE? 2B R R2 e RE 2R EATT I TR Fr o R R OREEHE-¢
v w R E B¢ 0

A B adE 7 %

B. #4c 5 )

C. w572 % afr %
D. @7 % ]
Ex A

13



#p 293006
fea 4 0 K107 [2.5/2.6]
B350 B1280

Which one of the following describes pump head?

A. The energy added by a pump to increase fluid pressure or velocity
B. The energy added by a pump in excess of shutoff head

C. The fluid energy required to ensure a pump does not cavitate

D. The fluid energy contained at the inlet of a pump

ANSWER: A
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#p 293006
fea 4 0 K107 [2.5/2.6]
B350 B1680 (P3525)

An ideal positive displacement pump is pumping to a system operating at 100 psig.

Assume pump speed is constant, zero pump slip, and pump backpressure remains

within normal pump operating limits. If system pressure increases to 200 psig, the

pump head will
A. increase; remain the same

B. increase; decrease

C. remain the same; remain the same
D. remain the same; decrease
ANSWER: A

and pump flow rate will

-2t eE R A100psig™ ﬁxﬁ% cBRARBAEAAT RFHLE 0 RFR
Fal ¥ RFE LGP o F kSR A K4 2200psig 0 AR -REEHR-E o @
I o 1 o
A Hies adEa g
B. 34 5 )

HEER R AP P
AR R
XA

15

7 &



#p 293006
Sea 4 0 K108 [2.5/2.6]
Bt B198

Which one of the following statements describes application of centrifugal pump
laws?

A. Pump head is directly proportional to speed.

B. Power varies as the square of the speed.

C. Pump head varies as the square of the speed.

D. Capacity varies as the cube of the speed.

ANSWER: C
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#p 293006
Soa 4 0 K1.08 [2.5/2.6]
B350 B322 (P325)

Increasing the flow rate from a centrifugal pump by throttling open the discharge
valve will cause pump head to...

A. increase and stabilize at a higher value.

B. decrease and stabilize at a lower value.

C. remain constant because pump head is a design parameter.

D increase, then decrease following the pump's efficiency curve.

ANSWER:B
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#p 293006
Sea 4 0 K108 [2.5/2.6]
B35 B2579

Decreasing the flow rate from a centrifugal pump by throttling the pump discharge
valve will cause pump head to...

A. increase and stabilize at a higher value.

B. decrease and stabilize at a lower value.

C. remain constant because pump head is a design parameter.

D. decrease, then increase following the pump's efficiency curve.

ANSWER:A
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#p 293006
Sea 4 0 K108 [2.5/2.6]
B350 B3579 (P2923)

Refer to the drawing of four centrifugal pump operating curves (see figure below). A
two-speed centrifugal pump is operating at fast speed in a cooling water system and
discharging through a heat exchanger. The pump is then switched to slow speed.
Which set of curves illustrates the initial and final pump operating conditions?

A Ll

B. 2.

D. 4.
ANSWER: B
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#p 293006
Soa#F 0 K1.09 [2.8/2.9]
B3 1 B8O (P382)

The condition that could cause cavitation of an operating pump is...
A. lowering the suction temperature.
B. throttling the pump suction valve.
C. throttling the pump discharge valve.
D. decreasing the pump speed.

ANSWER: B
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#p 293006
Soa#F 0 K1.09 [2.8/2.9]
Bt B280 (P2680)

Cavitation is the formation of vapor bubbles in the pressure area of
a pump followed by the of these bubbles within the pump casing.
A. low; expansion

B. low; collapse

C. high; expansion

D. high; collapse

ANSWER: B

VTR BT Ao Re BRAS o HSGE FE g kMR o
A. ™ ; # 5% (expansion)

B. ™ ; 3% K5 (collapse )

C. % ; #sE

D. 3 ; #¥5

gx 1 B
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#p 293006
SeandF 0 K109 [2.8/2.9]
B350 B1880

Complete the following statement. Pump cavitation occurs when vapor bubbles are
formed at the eye of a pump impeller...

A.

because the localized flow velocity exceeds sonic velocity for the existing fluid
temperature.

because the localized pressure exceeds the vapor pressure for the existing fluid
temperature.

and enter a high pressure region of the pump where they collapse causing
damaging pressure pulsations.

and are discharged from the pump where they expand into larger bubbles causing
damaging pressure pulsations.

ANSWER: C

Racagd r § g Lﬁ:ﬁ%ﬁ?» (eye of a pump impeller) 7 =

A FlLap R WERT R INEARE T § @

B. F15 &P Wity &T’s‘z&*@Ji&@ AR A

C. PP &2 3 fi& 20 Bt Rt f @ B3k (collapse)m IR AR T MR 4
% (pressure pulsations)

D. I RARKER P #3ad 3 At AUt F e B S RA Fiea ERE T Peb
@4 Py /ﬁv

F%x: C.

22



#p 293006
SeandF 0 K109 [2.8/2.9]
B350 B2680 (P1582)

Refer to the drawing of a cooling water system in which only pump A is operating
and the pump discharge valve is currently 50% open (see figure below). If pump A is
cavitating, which one of the following will reduce or eliminate cavitation in pump A?
A. Starting pump B

B. Positioning the discharge valve to 75% open

C. Raising the water level in the surge tank by 2 feet

D. Decreasing heat exchanger service water flow rate by 10%

ANSWER: C
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#p 293006
feadp 0 K110 [2.7/2.8]
Bt B82

Net positive suction head is the...

A. difference between pump suction pressure and the saturation pressure of the fluid
being pumped.

B. difference between the total suction head and the pressure at the eye of the pump.

C. amount of suction pressure required to prevent cavitation.

D. difference between the pump suction pressure and the pump discharge pressure.

ANSWER: A
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#p 293006
feadp 0 K110 [2.7/2.8]
Bt B281

The available net positive suction head of a centrifugal pump...
A. decreases with increased subcooling to the pump.
B. decreases with an increase in pump flow rate.

C. increases as the suction temperature increases.

D. decreases as pump discharge pressure increases.
ANSWER: B
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#p 293006
feadp 0 K110 [2.7/2.8]
B35 B1381

Which one of the following sets of parameters directly affects available net positive
suction head for the recirculation pumps?

A. Feed water temperature, reactor power, and reactor water level

B. Feed water temperature, reactor pressure, and reactor water level

C. Reactor water level, feed water flow rate, and reactor power

D. Reactor pressure, reactor power, and feed water flow rate

ANSWER: B
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#p 293006
Son#F 0 K111 [2.4/2.5]
Bt B381

A single stage centrifugal pump is operating in an open system. Which one of the
following is the force caused by subjecting the pump impeller to the unequal
pressures that exist at the suction and the discharge of the pump?

A. Axial thrust

B. Radial thrust

C. Kingsbury thrust

D. Journal thrust

ANSWER: A

- HB o R - B kY FeT Fim K AR REMBAABCE D C T
$RA P 9

A. fhe Ji 4

VAR A
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#p 293006
Son#F 0 K111 [2.4/2.5]
Bt B680

An ac motor-driven centrifugal pump is operating at rated flow and pressure in a
cooling water system. A break occurs in the pump discharge piping resulting in a loss
of pump backpressure. As a result of the break, the pump will operate at a

flow rate and the pump motor will draw electrical power.

A. higher; more

B. higher; less

C. lower; more

D. lower; less

ANSWER: A
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#p 293006
SondF 0 K112 [2.9/2.9]
3L B143 (P279)

A centrifugal water pump is being returned to service after maintenance. However,
the operator fails to vent the pump. Compared to normal operations, after the pump is
started, the operator will see flow rate and discharge head.
A. higher; lower

B. higher; higher

C. lower; lower

D. lower; higher

— KR AMRIB 2 (R
AR B AR ERE 2 (50

¢ 5 7 T el T oK .
A &3 RiE
B. #&% ; #&3
C. faid ;) i
D. #&i« ; #& 3
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#p 293006
fea i 0 KL13[2.6/2.7)]
Bt B22

Which one of the following items is not a characteristic of centrifugal pumps

operating in series?

A. The available net positive suction head (NPSH) of the second pump in the series is
greater than the NPSH in a single-pump system.

B. The capacity for two pumps operating in series is limited by the capacity of the
first pump in the series.

C. The total head for two pumps operating in series is approximately twice the head
for a single pump supplying the same capacity.

D. The power required to supply two centrifugal pumps operating in series is less
than twice the power required for each of the individual pumps.

ANSWER: D
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#p 293006
fea i 0 KL13[2.6/2.7)]
L B283

A single-speed centrifugal pump, A, is operating in a closed system. An identical
centrifugal pump, B, is started in parallel with pump A. The major effect of operating
pump B in parallel with pump A is...

A. increased system pressure.

B. increased system flow rate.

C. decreased system pressure.

D. decreased system flow rate.

ANSWER: B

g gpo RAD 3P L ii? 88 o — a2 3o RBEAT BiEcd o RBE RA
TR A Btk A

A, B ek SR
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#p 293006
fea i 0 KL13[2.6/2.7)]
B350 B880

Refer to the drawing of a cooling water system (see figure below). Pumps A and B are
identical single-speed centrifugal pumps, but only pump A is operating. Assume real
(non-ideal) system and pump operating characteristics. If pump B is started, system
flow rate will and the total pump head will

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: A
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#p 293006
fea i 0 KL13[2.6/2.7)]
B350 B1578 (P926)

Refer to the drawing of four sets of centrifugal pump operating curves (see figure
below). Each set of curves shows the results of a change in pump/system operating
conditions. Two identical constant-speed centrifugal pumps are operating in series in
an open system when one pump trips. Which set of operating curves depicts the
"before” and "after” conditions described above?

A. 1.
B. 2.
C.3.
D. 4.
ANSWER: C
S o RFEEY ROFT (R TEH) o Fled SET R/ L FEER R
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#p 293006
fea i 0 KL13[2.6/2.7)]
i35 B1678

Refer to the drawing of a cooling water system and the associated centrifugal pump
operating curve showing two-pump operation (see figure below). Pumps A and B are
identical single-speed centrifugal pumps and both pumps are operating. If pump B
trips, system flow rate will and common pump discharge pressure will

A. remain the same; decrease

B. decrease; remain the same

C. remain the same; remain the same
D. decrease; decrease

ANSWER: D
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#p 293006
foidE 0 K113 [2.6/2.7]
Bt B1725 (P1784)

Two identical centrifugal pumps (CPs) and two identical positive displacement pumps
(PDPs) are able to take suction on a vented water storage tank and provide makeup
water flow to a cooling water system. The pumps are capable of being
cross-connected to provide multiple configurations. In single pump alignment, each
pump will supply 100 gpm at a system pressure of 1000 psig.

Given the following information:

Centrifugal Pumps

Shutoff head: 1500 psig

Maximum design pressure: 2000 psig

Positive Displacement Pumps

Maximum design pressure: 2000 psig

Which one of the following pump configurations will supply the lowest makeup flow
rate to the system if system pressure is at 1700 psig?

A. Two CPs in series

B. Two CPs in parallel

C. One PDP and one CP in series (CP supplying PDP)

D. One PDP and one CP in parallel

ANSWER: B

mﬂaFw BORES AR Z PR R E- W F R B T REA GRS
LErok ko ipE R AR IR BHRES L L A - X7 (alignment) ¢ -
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TEER
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F 4 SRR L 1700psig 0 BT ] fA R e R K- R ik K aid RO E?

A B Hs RoB T

B. & . & & 53
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D. - T #&RE&E- ok EHm
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#p 293006
foidE 0 K113 [2.6/2.7]
B B1780 (P1724)

Refer to the drawing of four centrifugal pump operating curves (see figure below). A
centrifugal pump is operating in a closed water system and discharging through a heat
exchanger. A second heat exchanger, in parallel with the first, is then placed in
service.

Which set of curves illustrates the initial and final operating conditions?

A Ll

B. 2.

D. 4.
ANSWER: D
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&l [4]
CENTRIFUGAL PUMP CURVES
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Sod & K113 [2.6/2.7]
B B1878 (P1324)

Refer to the drawing of four centrifugal pump operating curves (see figure below). A
centrifugal pump is operating in a cooling water system. Another identical centrifugal
pump is started in series with the first. Which set of curves illustrates the resulting
change in system parameters?

A. 1l
B. 2.
C.3.
D. 4.
ANSWER: C
Sy w oo REHY RB S (LTH) o - o RE Ao 4ok J Y EHE o
TP e RBFRFEE - SRPHREY T IR E REP T kSR
A3 ?
A. 1l
B.2
C.3
D. 4.
B%0C
PUNP PUMP
HEAD HEALD
FLOW RATE PFLOW RATE
-] =]
PUMP PUMP
HEAD HEAD
FLOW RATE FLOW RATE
Bl [4]
CENTRIFUGAL PUMP CURVES
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foidE 0 K113 [2.6/2.7]
B B2279 (P1524)

Refer to the drawing of four sets of centrifugal pump operating curves (see figure
below). Each set of curves shows the results of a change in pump/system operating
conditions.Two identical constant-speed centrifugal pumps are operating in parallel in
an open system when one pump trips. Which set of operating curves depicts the
"before” and "after” conditions described above?

A Ll

B. 2.

C.3.

D. 4.

ANSWER: A

Fw el RFEY RePBlor (L TH) o F Ed MBS OR/IEFE KR
I o B AP 2 TR R - B kALY YEERE L E S - L REPM o

TR gt Pk Ta B TS iR ?

\\\Xr

3

A. 1l
B. 2.
C.3.
D. 4.
Ex A
PUMP PUMP
HEAD HEAD
FLOW RATE FLOW RATE
[l ]
PUMP PUMP
HEAD HEAD
FLOW RATE FLOW RATE
3] [
CENTRIFUQAL PUMP CURVES
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foidE 0 K113 [2.6/2.7]
B B2324 (P2383)

Two identical centrifugal pumps (CPs) and two identical positive displacement pumps
(PDPs) are able to take suction on a vented water storage tank and provide makeup
water flow to a cooling water system. The pumps are capable of being
cross-connected to provide multiple configurations. In single pump alignment, each
pump will supply 100 gpm at a system pressure of 1200 psig.

Given the following information:

Centrifugal Pumps

Shutoff head: 1500 psig

Maximum design pressure: 2000 psig

Positive Displacement Pumps

Maximum design pressure: 2000 psig

Which one of the following pump configurations will supply the highest makeup flow
rate to the system if system pressure is at 500 psig?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One PDP and one CP in series (CP supplying PDP)

ANSWER: B

r'WHﬂFE BoREApR2 TEER - T F RIS ’}4’55“%&?—’#*‘ K-
Lok hFo it R AR I RS HREL LB Y- J(allgnment)t’ )

F - 5 RHE-E Bk SR 4 1200psigT #% -100gpm o 9 %'f A

oo R

R %7-k £8: 1500 psig

B~ KR 4 12000 psig

TEER

B~ KR 4 12000 psig

F o4 SRR L500psig BT A PR R R-E P BB T R E?

A B s RoP B

B. & 3. & & 5%
AR R

D. - FPHBRE-FoRET BRoRiEkITLER)

% B
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Ao 55 0 K1.13[2.6/2.7]

B 5.0 B2723 (P2783)

Two identical centrifugal pumps (CPs) and two identical positive displacement pumps
(PDPs) are able to take suction on a vented water storage tank and provide makeup
water flow to a cooling water system. The pumps are capable of being
cross-connected to provide multiple configurations. In single pump alignment, each
pump will supply 100 gpm at a system pressure of 1200 psig.

Given the following information:

Centrifugal Pumps

Shutoff head: 1500 psig

Maximum design pressure: 2000 psig

Flow rate with no backpressure: 180 gpm

Positive Displacement Pumps

Maximum design pressure: 2000 psig

Which one of the following pump configurations will supply the highest makeup flow
rate to the cooling water system if system pressure is at 1700 psig?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One PDP and one CP in series (CP supplying PDP)

ANSWER: C

BARR B RE A AP L TR E RIS W F R ER 0 R AT SR
AATR ke R RN I AR E S L2 o - R 5 (alignment)? >
F - SR H-€ Bk 2R 4 1200psigT # #-100gpm o 1245 S AL

apos R

R %7-k £8: 1500 psig

B~ KR 4 12000 psig

&% &2 ;g 180gpm

#ER

2K & 4 ;2000 psig

Sk KR 45 1700psig 0 BT OS] AR -6 4k BB it ok B2

CIE AN

B g R B

AR R

S EEERE-HORP HEoRERI LT R)

C.

A-

wn O 0O W > = =

El
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fea i 0 KL13[2.6/2.7)]
B350 B2879 (P2823)

Refer to the drawing of four centrifugal pump operating curves (see figure below).

A two-speed centrifugal pump is operating in low speed in a cooling water system and
discharging through a heat exchanger. The pump is then switched to high speed.
Which set of curves illustrates the initial and final operating conditions?

Al

B. 2.

C.3.

D. 4.

ANSWER: B

FIr B REES R2ZBFlr (LTH) o - FRHPSRDT - 4ok j
VMR EE O B AR - AIEHEB ARGV RAFENFE T AP e AR

P A= 4 B3 e 3 Tl kR

Al
B.2
C.3
D. 4.
#%: B
Puae PUMP
HEAD HEAD
FLOW RATE FLOW RATE
[ 2]
HEAD HEAD
FLOW RATE FLEW RATE
BJ &
CENTRIFUGAL PUMP CURVES
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Ao 55 0 K1.13[2.6/2.7]

B 5. © B3681 (P3683)

Two identical single-speed centrifugal pumps (CPs) and two identical single-speed
positive displacement pumps (PDPs) are able to take suction on a vented water
storage tank and provide makeup water flow to a cooling water system. The pumps
are capable of being cross-connected to provide multiple configurations. In single
pump alignment, each pump will supply 100 gpm at a system pressure of 1,200 psig.
Given the following information:

Centrifugal Pumps

Discharge pressure at shutoff head: 1,500 psig

Maximum design pressure: 2,000 psig

Flow rate with no backpressure: 180 gpm

Positive Displacement Pumps

Maximum design pressure: 2,000 psig

Which one of the following makeup water pump configurations will supply the
highest initial

flow rate to a cooling water system that is drained and depressurized?

A. Two CPs in series

B. Two CPs in parallel

C. Two PDPs in parallel

D. One PDP and one CP in series (CP supplying PDP)

AR Z HE e REF P2 Hid 0 PE R W F R RIEP-R T8 3 A
BoR¥E- Ak e g RIS EI L e HE - RPEFY &
- g AK€ 4k SUR 4 1200psigT $& -100gpm o 245 T ] F A

oo R

R %7-k £8: 1500 psig

B~ KR 4 12000 psig

& % Rz ot 180gpm

THEE R

B~ KR 4 12000 psig

RIT 7P faA Bk R e %€ 3 b B 4o Al SRR B - 2 RRB KRGS
FroR R AL?

CR IS NS

AR R R

S EEERE-HORP HEoRERI LT R)

¥% ! B.

oo w>

>

o
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feadp 0 K119 [2.7/2.9]
3t B1181 (P1222)

A nuclear power plant is operating at full power when a 200 gpm reactor coolant leak
occurs, which results in a reactor scram and initiation of emergency coolant injection.
Reactor vessel pressure stabilizes at 900 psia and all centrifugal injection pumps are
operating with all pump miniflow paths isolated. The shutoff heads for the pumps are
as follows:

High pressure coolant injection (HPCI) pumps: 1,200 psia

Low pressure coolant injection (LPCI) pumps: 200 psia

Which pumps are currently threatened for operability and why?

A. LPCI pumps due to pump overheating

B. LPCI pumps due to motor overheating

C. HPCI pumps due to pump overheating

D. HPCI pumps due to motor overheating

ANSWER: A

- Pl R 2 S SRR gt Aok £ 200gpmetis iE 0 Bl A F R
Flep&ie o ¥ IEFELAF Mve 1R 4 8 %22900psia > @ A1 g it
kR st d Bo) i B 3 B (miniflow paths) g g i ™ & o gt R b $7K ER
4ol

% /& i1-k (HPCIl) & : 1200psia

/&1 -k (LPCI) & : 200psia

THRRD T E G EELOEIE B S ?

oA

A. LPCI& » F] 5 R i #
B. LPCI% » F]5 & & @E#
C. HPCI& » F] 5 R i #
D. HPCI% » F]5 & ZE#
g A

43



#p 293006
SondF 0 K119 [2.7/2.9]
B3t 0 B3281 (N/A)

A nuclear power plant is operating at full power when a 200 gpm reactor coolant leak
occurs, which results in a reactor scram and initiation of emergency coolant injection.
Reactor vessel pressure stabilizes at 900 psia and all injection pumps are operating
with all pump miniflow paths isolated. The shutoff heads for the pumps are as
follows:

High pressure coolant injection (HPCI) pumps: 800 psia

Low pressure coolant injection (LPCI) pumps: 200 psia

Which pumps are currently threatened for operability and why?

A. Only the LPCI pumps due to pump overheating

B. All LPCI and HPCI pumps due to pump overheating

C. Only the HPCI pumps due to motor overheating

D. All LPCI and HPCI pumps due to motor overheating

ANSWER: B

— PR TR M D FEE o R g4 Aok 2 200gpmenis g 0 Fl A E R
Flepisie & %"s;*?f%ii’}é o F YRR 4 48 7>2000psia > @ AT e i
kR BT F Bl i 3 g B (miniflow paths)Fg i/ ™ & o g R hbf ¥7-K ER
S L

% &1k (HPCl) % : 800psia

J&i-k (LPCI) & : 200psia

THRRD T E G EEBA T L9

A. ¥ $ LPCl> F]5 R iE#

B. #t% :hLPCI&HPCI » %] 5 & & #

C. ¥ 3 HPCl:» 7|5 8L #

D. #t% «ALPCI2#HPCI » F] 5 5 £ #

gx° B

oA
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SR dF 0 K1.21[2.4/2.6]
B3t 0 B1980 (N/A)

A reactor heatup is in progress. Which one of the following reactor temperatures will
result in a main steam line pressure of approximately 530 psig?

A. 462°F

B. 468°F

C. 476°F

D. 484°F

ANSWER: C

- F R et REARY > TR R R ARG ERA FAFRES ETY
530psig ?

A. 462°F

B. 468°F

C. 476°F

D. 484°F

g% C
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SondF 0 K1.29 [2.6/2.7]
B350 B383 (P380)

An 85 gpm leak to atmosphere has developed from a cooling water system that is
operating at 100 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 50 psig?

A. 33.3 gpm

B. 42.5 gpm

C.51.7 gpm

D. 60.1 gpm

ANSWER: D

- »r100psig™ iF#E 2 4 frok kB 4 BRI < F o IR S 5 85gpm e § kSR 4
" 1 % 50psighE > BIAS G5 5L 2

A.33.3gpm

B. 42.5 gpm

C.51.7 gpm

D. 60.1 gpm
g% D
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SondF 0 K1.29 [2.6/2.7]
B350 B681 (P680)

A 55 gpm leak to atmosphere has developed from a cooling water system that is
operating at 100psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 50 psig?

A.27.5gpm

B. 31.8 gpm

C. 38.9gpm

D. 43.4 gpm

ANSWER: C

- »:100psig™ iF #E 2 4 frok kB 4 BRI < F o 8RS 555bgpme § kSR 4
" 1 % 50psighE > BIAS G5 5L 2

A.27.5gpm

B. 31.8 gpm

C. 38.9 gpm

D. 43.4 gpm
gx: C
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doidE 0 KL1.29 [2.6/2.7]
B B1783 (P1779)

A 100 gpm leak to atmosphere has developed from a cooling water system that is
operating at 45 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 30 psig?

A. 25 gpm

B. 50 gpm

C. 67 gpm

D. 82 gpm

ANSWER: D

— 3t45psigT AE 24 froR G AVE A BB < F 0 MRS 5 100gpm o F i BURR 4
" 1% % 30psighE > MRS G5 5L 2

A. 25 gpm

B. 50 gpm

C. 67 gpm

D. 82 gpm
g% D
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sea i 0 K129 [2.6/2.7)]
B350 B1979 (P1580)

A 60 gpm leak to atmosphere has developed from a cooling water system that is
operating at 150 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 75 psig?

A. 15 gpm

B. 30 gpm

C.42 gpm

D. 53 gpm

ANSWER: C

— »+150psig T iF#E 2 4 frok kAL 4 BRI < F o BIRS 5 60gpm e § kR 4
" 1% % 75psigRE » IR S G5 5L 2

A. 15 gpm

B. 30 gpm

C.42 gpm

D. 53 gpm
gx: C

49



#p 293006
sea i 0 K129 [2.6/2.7)]
B350 B2080 (P2080)

An 80 gpm leak to atmosphere has developed from in a cooling water system that is
operating at 100 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 75 psig?

A. 69 gpm

B. 60 gpm

C.51 gpm

D. 40 gpm

ANSWER: A

- »r100psig™ iF#E 2 4 frok kB 4 BRI < F o BIAES 5 80gpm e § kSR 4
" 1% % 75psigRE » IR S G5 5L 2

A. 69 gpm

B. 60 gpm

C.51 gpm

D. 40 gpm
gRA
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sea i 0 K129 [2.6/2.7)]
B3t 0 B2281 (P2282)

Water at 90°F and 50 psig is flowing through a 10-inch diameter pipe at 100 lbm/sec.
The pipe then splits into two pipes, a 4-inch diameter pipe and an 8-inch diameter
pipe. Disregarding any flow restrictions other than pipe size, which one of the
following lists the approximate flow rates through the 4-inch and 8-inch diameter
pipes?

4-inch Pipe  8-inch Pipe

(Ibm/sec) (Ibm/sec)

A. 20 80
B. 25 75
C.30 70
D. 33 67
ANSWER: A

R 2 R4 2w 5 90°F2 50psigek > r2100lbm/secii £ v g~ 1038 w4 B T F
Boo g FRAVEEI A FEE o - FE 4]0 - i E [28% e o ‘S% TRERA 2
o iEie g UK E R 07 P S 0 T e ) 5 AE e B8 B T e
g ?

Amet g 8E PR

(Ibm/sec) (Ibm/sec)

A. 20 80
B. 25 75
C.30 70
D. 33 67
R A
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doidE 0 KL1.29 [2.6/2.7]
B B2381 (P2379)

A 60 gpm leak to atmosphere has developed from a cooling water system that is
operating at 150 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 100 psig?

A. 27 gpm

B. 35 gpm

C. 40 gpm

D. 49 gpm

ANSWER: D

— 3t150psig™ EHE 2 4 FroR R ALE A BIBED X F o MRS 5 60gpm e § i KU 4
"% 14 1 100psighs » Wik g5 50 ?

A. 27 gpm

B. 35 gpm

C. 40 gpm

D. 49 gpm
g% D
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doidE 0 KL1.29 [2.6/2.7]
B B2479 (P2481)

Water at 90EF and 50 psig is flowing through a 10-inch diameter pipe at 100 lbm/sec.
The pipe then splits into two pipes, a 3-inch diameter pipe and a 6-inch diameter pipe.
Disregarding any flow restrictions other than pipe size, which one of the following
lists the approximate flow rates through the 3-inch and 6-inch diameter pipes?
(Assume fluid velocity is the same in each pipe.)

3-inch Pipe  6-inch Pipe

(Ibm/sec) (Ibm/sec)

A. 10 90
B. 20 80
C.25 75
D. 33 67
ANSWER: B

R 2 R4 2w 5 90°F2 50psigek > r2100lbm/secii £ v g~ 1038 w4 B T F
Boo )t ERAEIAERER - FES3m e 0 - 1EE [T6E T o ‘2% TRERA 2
hoizie g UG RIR P F F 22 * L g o T 5 P 1) 23E et HOE TR KD
mE (BRF - EHRaiBERPR) ?

vt 6E-IEE

(Ibm/sec) (Ibm/sec)

A. 10 90
B. 20 80
C.25 75
D. 33 67
g3 B
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sea i 0 K129 [2.6/2.7)]
B350 B2581 (P2582)

Water at 90EF and 50 psig is flowing through a 10-inch diameter pipe at 100 lbm/sec.
The pipe then splits into two pipes, a 6-inch diameter pipe and an 8-inch diameter
pipe. Disregarding any flow restrictions other than pipe size, which one of the
following lists the approximate flow rates through the 6-inch and 8-inch diameter
pipes? (Assume fluid velocity is the same in each pipe.)

6-inch Pipe  8-inch Pipe

(Ibm/sec) (Ibm/sec)

A. 24 76
B. 32 68
C.36 64
D. 40 60
ANSWER: C

BB % B4 4w 4 90°F 2 50psigsrk 0 2 100lbm/seci £ in s - 10# w1 B 4_._?

B o S B B /'45“? ) - B E6H 0 - BEEIBE e T FRA ]2
]"7‘ mleIFlrl Q%J’Tiljﬂ'ﬁ/ﬂ6431‘:‘}""?8431‘:4}5/{_-,_?&)(:77/!&(l j"'

],lg? S Rhnk | 3\5:7“5”]?') ?
6aed B B PR

(Ibm/sec) (Ibm/sec)

A. 24 76
B. 32 68
C.36 64
D. 40 60
g3 C
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doidE 0 KL1.29 [2.6/2.7]
B B2781 (P2779)

An 80 gpm leak to atmosphere has developed in a cooling water system that is
operating at 150 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 75 psig?

A. 20 gpm

B. 40 gpm

C. 49 gpm

D. 57 gpm

ANSWER: D

— »r150psig T iF#E 2 4 frok kAL 4 BRI < F o BIAES 5 80gpm e § kAR 4
" 1% % 75psigRE » IR S G5 5L 2

A. 20 gpm

B. 40 gpm

C.49 gpm

D. 57 gpm
g% D
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doidE 0 KL1.29 [2.6/2.7]
B B2981 (P1679)

A 100 gpm leak to atmosphere has developed from a cooling water system that is
operating at 60 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 20 psig?

A. 33.3 gpm

B. 53.0 gpm

C.57.7 gpm

D. 70.7 gpm

ANSWER: C

— 3t60psigT F g 2 4 frok G AVE A BB < F 0 MRS 5100gpm o F i SURR 4
" 1% % 20psighE > IR G5 5L 2

A.33.3gpm

B. 53.0 gpm

C.57.7 gpm

D. 70.7 gpm
gx: C

56



#p 293006
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B350 B3181 (P3080)

A 75 gpm leak to atmosphere has developed from a cooling water system that is
operating at 100 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 80 psig?

A. 26.5 gpm

B. 38.9 gpm

C. 56.4 gpm

D. 67.1 gpm

ANSWER: D

- »r100psig™ iF#E 2 4 frok kAL 4 BRI < F o IR S75gpm e § kSR 4
" 1% % 80psighE > MRS 5 5L 2

A. 26.5 gpm

B. 38.9 gpm

C. 56.4 gpm

D. 67.1 gpm
g% D
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sea i 0 K129 [2.6/2.7)]
B35 B3581

A reactor shutdown has been performed because of leakage from the main condenser
cooling water system into the main condenser through a tube leak.

Given the following initial conditions:

Main condenser pressure is 1.0 psia.

Main condenser cooling water system pressure is 10 psig.

Main condenser cooling water inlet temperature is 60°F.

Cooling water leak rate into the main condenser is 100 gpm.

If the main condenser is brought to atmospheric pressure, with no changes to the main
condenser cooling water system parameters, what will be the approximate rate of
cooling water leakage into the main condenser?

A. 17 gpm

B. 28 gpm

C.42 gpm

D. 65 gpm

ANSWER: D

- FERpEA R RFIZALRBAIOR FRERBAEL LLRE  WifpecT
F7 de ke
1242}%.‘33@4 % 1.0psia
b rok gk BB 4 10psig
;éﬁ?fg,*fr’ ki BB % 60°F
RIRZab g R s VA L L B s 10ngm
LARELRS A F R
?F*ﬁ%ii%ﬁ%ﬁﬁ%ﬁ*@ﬁ?

WO
b

SRR SR S Ll

#A
9

~
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Rl E/EE%E : 293006/1 (2016571¥)
KIREME : K1.05 [3.2/3.3]
FF9E : B6241 (P6242)

Refer to the drawing of two lengths of 16-inch diameter pipe, each containing an
identical automatic isolation valve. The actual pipe lengths are proportional to their
symbols in the drawing.
Water is flowing at 10,000 gpm through each pipe when both isolation valves
instantly close.
Consider two cases:

Case 1: The water temperature upstream of both valves is 65°F.

Case 2: The water temperature is 65°F upstream of valve A, and 85°F upstream

of valve B.

For which case(s), if any, will valve A experience a pressure spike that is greater than
the pressure spike at valve B?
A. Case 1 only
B. Case 2 only
C. Both cases
D. Neither case
ANSWER: B.

SEEIRI R B RBL6THVERS - S EAMHEN B EhEEER - B EE RS
&AL ©
BRI S A PR - R BB RS B A 7K L10,000gpmifi i » =5 DL W
AR -
RO ¢ 22 W {E IR KO & 65 °F
A2+ A L ZKORE65°F - B LY /KR E85°F
FEALIRSE N RAE R Z L RIBEE = VBRI 5€08s ?
AR
B.{#R2
CHEH S
D.iE#H A&

e
AL
= =

Jrﬁ}
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ﬂg / 5;5 293006/2 (2016 i)
F?g}}% : 86741 (P6742)

Refer to the drawing of two lengths of 16-inch diameter pipe, each containing an
identical automatic isolation valve. The actual pipe lengths are proportional to their
symbols in the drawing.
Water is flowing at 10,000 gpm through each pipe when both isolation valves
instantly close.
Consider two cases:

Case 1: The water temperature upstream of both valves is 65°F.

Case 2: The water temperature is 85°F upstream of valve A, and 65°F upstream

of valve B.

For which case(s), if any, will valve A experience a pressure spike that is greater than
the pressure spike at valve B?
A. Case 1 only
B. Case 2 only
C. Both cases
D. Neither case
ANSWER: D.

SEEIRWER ERL6THVERS - SR AMHEN B EhEEER - B EE RS
&AL ©
B BRI P S A PR - R B E RS B A 7K 2L10,000gpmifi 8 » =5 DL Wi
AR -
AR+ S WA {E R Y 7K R E65°F
AR - ALK ESSF - [K]B I /KR & 65°F
TEARNRSE T AE R 2 EERIBEE = AR ST 2€ 08 2
AR
B.{#R2
CHEH S
D.iE#H A&

e
AL
= =

Jrﬁ}
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FLE /5T © 293006/3 (2016 i)
KIREME © K1.05 [3.2/3.3]
3% © B7620 (P7620)

Which one of the following will result in a higher probability and/or severity of water
hammer in a flowing water system?

A. Gradual pipe bends rather than sharp pipe bends.

B. Shorter pipe lengths rather than longer pipe lengths.

C. Lower initial flow rates rather than higher initial flow rates.

D. Shorter valve stroke times rather than longer valve stroke times.

ANSWER: D.

N SRR RS A RS A RE TR B B B MR /KA 7
ACHRIVER > A ZSEINEE

B.REBHVE » M ERERRTE

CHaRERE(RE - AR ERESE

D TIEf IS - A e TR RS
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R H/5ESE © 293006/4 (2016 ¥rii)
KIREME © K1.13[2.6/2.7]
FF5f% - B4342 (P4343)

Two identical single-speed centrifugal pumps (CPs) and two identical single-speed
positive displacement pumps (PDPs) are able to take suction on a vented water
storage tank and provide makeup water flow to a cooling water system. The pumps
are capable of being cross-connected to provide multiple configurations. In single
pump alignment, each pump will supply 100 gpm at a system pressure of 1,200 psig.
Given the following information:

Centrifugal Pumps

Discharge pressure at shutoff head = 1,500 psig

Maximum design pressure = 2,000 psig

Flow rate with no backpressure = 180 gpm

Positive Displacement Pumps

Maximum design pressure = 2,000 psig
Which one of the following pump configurations will supply the lowest initial flow
rate of makeup water to a cooling water system that is drained and depressurized?
A. Two CPs in series
B. Two CPs in parallel
C. Two PDPs in parallel
D. One CP and one PDP in series (CP supplying PDP)
ANSWER: D.

W A ] B 2R 00 2% (CP)FI WA & AH (] B 2R (E HES= 2R (PDP) » {EHEREEKREEUK -
AR BRI K RS AIK 288 - 18 g RS s PR IR BE RO E - DLEEZR S
B - 57 A1E £4:1,200psialBR /7 2 f#E100gpmifi £
CHIDI T 28
LR
[BIE 7K B A HH 18R 77=1,500 psig
B KaaTEE 7=2,000 psig
JEET R & %=180 gpm
IEBEEZR ¢
e K%L 77=2,000 psig
DU el R B & P AR A9 4A0R E ZR R A K 2 —(E8K ~ ORBRRY 27K £
&% 7
A & CPER I
B. 7 & CP ik
C.F &5 PDPs:lfi
D.—&CPEL—&PDPH:H5i(CP{it /K 22 PDP)

=
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If the quality of a flowing steam-water mixture is known, what additional information,
if any, is needed to determine the percent moisture content of the steam-water
mixture?

A. The mass flow rate of the mixture.

B. The specific volume of the mixture.

C. The pressure and/or temperature of the mixture.

D. No additional information is needed.

ANSWER: D.

5

MREH—REZ KRSV - S FEE RN - DS
KR EYTHKIEE ?
ASREVIVERERER

BUREESPIELE
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DA A
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A nuclear power plant is initially operating at steady-state 100 percent power. If an
unplanned load rejection causes the main generator load to rapidly decrease to 90
percent, the voids in the two-phase flow in the reactor core will initially ;
which causes indicated reactor vessel water level (measured in the downcomer) to
initially :

A. shrink; decrease

B. shrink; increase

C. expand; decrease

D. expand; increase

ANSWER: A.

W RE M 4aTE B AR TR 10096 » AR —IEE TSR 2L 3 SF & i
K900 0 - RIS ME S O AR R Hh 1Y 22 )i e 4a L IERHE R E
sKfrfe~ (EREREEN) Fith o
A4S » [
B LW\TE =t

FoRE P
DH R - A

S
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Refer to the drawing of a venturi in a main steam line (see figure below). The venturi

inlet and outlet pipe diameters are equal.

A main steam line break downstream of the venturi causes the main steam mass flow

rate through the venturi to increase. Soon, the steam reaches sonic velocity in the

throat of the venturi.

How will the main steam mass flow rate through the venturi be affected as the steam

pressure downstream of the venturi continues to decrease?

A. 1t will continue to increase at a rate that is dependent on the steam velocity in the
throat of the venturi.

B. It will continue to increase at a rate that is dependent on the differential pressure
(P1 - P2) across the venturi.

C. It will not continue to increase because the steam velocity cannot increase above
sonic velocity in the throat of the venturi.

D. It will not continue to increase because the differential pressure (P1 - P2) across
the venturi cannot increase further once the steam reaches sonic velocity in the
throat of the venturi.

ANSWER: C.

SH FZOVER TR EEI(R T E) - SRERALRIH ”‘@54‘ EHY -

EXRE MFN L2 VE RIS G (EAE S VE LAOVE B ERE I d g

it UGN S IP IR E Y=l =S 2

ERE NIRRTy - i e L E R E R R g 2 24

(EIliNEZ

A EEIRIE S E MR HY 2 R T

B.ERHIRIZ SR E RIRABEZZ (P - P2)RAESHE N

CENGREEIEIN - NSRBI ZTRE A EE i'DD?UmBA%L

D.EA GG N Ry— B BRI Z0 UM Z R E > SRERTRHIER
72(P1- P2) gt A — 25 4

S
= =
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Refer to the drawing of a main water header that splits into two parallel headers (see
figure below).
Header A has a 2-inch diameter and header B has a 3-inch diameter. The velocity of
the water in both headers is the same.
If the main water header has a flow rate of 500 gpm, what is the approximate flow
rate in each of the parallel headers?

Header A Header B

(gpm) (gpm)

A 125 375
B. 154 346
C. 200 300
D. 222 278
ANSWER: B.

S% KSR ETTEEE(R FE) - FEARER2-inch LEEBHEK
Fp3-inch - W {EEE K Y E AR FIAY -
AR E AR 5000pm » RIRIESF TR EIRRRELR S/ ?

£EA  H£EB

@m)  (gom)

A 125 375
B. 154 346
C. 200 300
D. 222 278
EZE: B
HEADER A
MAIN HEADER >
> HEADER B
>
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A length of pipe in a cooling water system uses a reducer fitting to decrease the pipe
diameter from 6 inches to 4 inches. The flow rate in the 6-inch diameter section of
pipe is 200 gpm. What is the flow rate in the 4-inch diameter section of pipe?

A. 133 gpm

B. 200 gpm

C. 300 gpm

D. 450 gpm

ANSWER: B.

FE—RAVKZRSIVIERE - 25— e (B 1ENE6- mch/DZZéJ4 inch - f£6-inch’s
FeHA 8245200 gpm © AfE4-inchE BRI B Ry % /)

A. 133 gpm

B. 200 gpm

C. 300 gpm

D. 450 gpm
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A heat exchanger has the following initial cooling water inlet temperature and
differential pressure (AP) parameters:

Inlet Temperature = 70°F

Heat Exchanger AP = 10 psi
Six hours later, the current heat exchanger cooling water parameters are:

Inlet Temperature = 85°F

Heat Exchanger AP = 10 psi
In comparison to the initial cooling water mass flow rate, the current mass flow rate
is...
A. lower, because the density of the cooling water has decreased.
B. higher, because the velocity of the cooling water has increased.
C. the same, because the changes in cooling water velocity and density offset.
D. the same, because the heat exchanger cooling water AP is the same.
ANSWER: A.

B thas WG S AI/K ALDREREE 17 (AP) S8 -
HELCRE=T0°F
BT AR BR7ZAP= 10psi
6 /NEHZ @ ZEGCHRZRHY 2 A KIY 2 80Es -
AL E=85°F
BT a3 BR7ZAP= 10psi
B WG 2 A KIVE &R - HRTHVE ERER KA ?
ABZE » AR R AKEE S EL K
B.EZE » R A SAKI R RS
CHHE - R R Aal KA 2R B FE Y S8 b AH B K08
DAH[E] » KR 25 Haas 2 Al 7KV B 2= APAH ]

e
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A vented water storage tank contains 60 feet of water at 70°F. A cracked weld at the
bottom of the tank results in a leak rate of 12 gpm. If makeup water flow rate is 5 gpm,
at what water level will the tank stabilize?

A. 38.7 feet

B. 25.0 feet

C. 10.4 feet

D. 0.0 feet

ANSWER: C.

—(EFEREEKFEANAT0F » 60 feetimHY/K o fE/KREEHE —iF 348755 12gpm
HY RS o /KO 22 Rybgpm » FIZKAE &g E (E /KL 2

A. 38.7 feet

B. 25.0 feet

C. 10.4 feet

D. 0.0 feet
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A vented water storage tank contains 64 feet of water at 70°F. A cracked weld at the
bottom of the tank results in a leak rate of 12 gpm. At what water level will the leak
rate be 3 gpm?

A. 48 feet

B. 32 feet

C. 16 feet

D. 4 feet

ANSWER: D.

—(EFEREEKFEANAT0F » 64 feetimHY/K » fE/KREEEE —F 348 75 5 12gpm
AR o ARl /KA HORR &K A 30pm 2

A. 48 feet

B. 32 feet

C. 16 feet

D. 4 feet
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A plant shutdown will be performed because of leakage from the main condenser
cooling water system into the main condenser via a tube leak.

Given the following initial conditions:

® Main condenser pressure is 1.7 psia.

® Atmospheric pressure is 14.7 psia

® Main condenser cooling water pressure at the location of the tube leak is 18 psig.
® Cooling water leak rate into the main condenser is 80 gpm.

If the main condenser is brought to atmospheric pressure, with no changes to the main
condenser cooling water system parameters, what will be the approximate rate of
cooling water leakage into the main condenser?

A. 36 gpm

B. 52 gpm

C. 61 gpm

D. 72 gpm

ANSWER: C.

RF 2 htds 2 5t B MRS AI/KEA £ 2 5tes - BRI TIE - 2 0HT T H
HIRHE TR -

® S EERsERJIL.T psia.

® KSEETI14.7 psia.

® (FENUSIRERNY T2 Btes 2 Al /KBRS Fy18 psig

® [ LAlVKRIREIE 2 BEes i RRA F580 gpm

WK T 2 htas B ) EFEIRRBRT] - EAE 45t S Al KRS T - 2
AZARRE] £ 2 et R R %D ?

A. 36 gpm

B. 52 gpm

C. 61 gpm

D. 72 gpm
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An ideal positive displacement pump is operating in an open system with the
following initial parameters:
Suction pressure = 10 psig
Discharge pressure = 25 psig
Flow rate = 100 gpm
If the pump discharge pressure increases to 40 psig, the pump flow rate will...
A. remain constant.
B. decrease in direct proportion to the change in pump differential pressure.
C. decrease in direct proportion to the square of the change in pump differential
pressure.
D. decrease in direct proportion to the square root of the change in pump differential
pressure.
ANSWER: A.

— G ANV IES R R EEN AL T > WIBESEUT -
AEC1ER J)= 10 psig
tH C1BE /= 25psig
Ji %= 100 gpm
WIRZERY B S = E1140psig > AIPERVRERKEES/D ?
A RFFEE
B. (2R BR A= Bk IE LR D
Cﬁ@ﬁ% S{EHYSE T B IEER R D
DAKRTE B 2= &L iy IR E LR
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A centrifugal pump is operating at a constant speed in a closed system with the
following initial parameters:
Suction pressure = 10 psig
Discharge pressure = 25 psig
Pump flow rate = 500 gpm
If the pump discharge flow control valve is throttled such that the pump discharge
pressure increases to 40 psig, the change in pump flow rate will be...
A. directly proportional to the square of the change in pump differential pressure.
B. directly proportional to the square root of the change in pump differential
pressure.
C. inversely proportional to the square root of the change in pump differential
pressure.

D. .impossible to determine from the provided information
ANSWER: D.

—E R OB —HEA RS YIRS RO T

AEC1ER J)= 10 psig

tH C1BE /7= 25 psig

JR i E#%=500 gpm
WRIEATH LR B2 HIRERR - (FZEATH B 752140 psig > RIZE R &%
HE(EREE... ?
Aﬁiifi@%&{ EHYSE TR
B.EIR R 22 8BS TR IELE
C.HIZRBRA=S LAV E TR
DS A TR A E O E
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Refer to the drawing of a venturi in a steam line (see figure below). The venturi inlet
and outlet pipe diameters at P1 and P2 are equal.

Currently, steam is flowing through the venturi, reaching sonic velocity in the throat
of the venturi. If the steam inlet pressure (P1) remains constant while the downstream
pressure (P2) decreases, the mass flow rate of the steam will ; and the
velocity of the steam at the venturi outlet will

A. increase; increase

B. increase; remain the same

C. remain the same; increase

D. remain the same; remain the same

ANSWER: C.

SR N S A B (R R « SCEC A ORI CIFE PL A P2 (/S84
7] o HRTZAUREESRVER - BRI B2 25 2 - 1R T TI(P2)
N > BZRHECTBR (PO A5 AIZOHVE BB R &
_  IXRERORENERRERE .

AEhD ;s B0

B.IGHN 5 4R

C.HEFRFREE ; BN

D.4EFFAEE § GERF R
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ZFE: C
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The following are current parameter values for an operating nuclear power plant:
Reactor vessel (RV) pressure = 1,000 psia
Main feed pump (MFP) discharge pressure = 1,220 psia
If RV pressure does not change, which one of the following MFP discharge pressures
will increase main feedwater mass flow rate by 10 percent? (Assume MFP inlet
temperature remains the same. Also, assume all valves/components that contribute to
head loss downstream of the MFP remain in their current configuration.)
A. 1,242 psia
B. 1,266 psia
C. 1,293 psia
D. 1,342 psia
ANSWER: B.

LU 2t RE G H piE iy 2 8E
[ EE (RV)EE F7=1000 psia
F 877K ZE (MFP) H 1 8% 17=1,220 psia
USRI SESRAE AR T AE - DU M MFPH C1BR T - 60 0 £ 657K 10 %6 HYE &
B3R ? ([RexMFPHECUR E4ERF A o [FIRH BT A s BEMPP N KETE LAY/
S HEHERE HRTAVECE - )
A. 1,242 psia
B. 1,266 psia
C. 1,293 psia
D. 1,342 psia
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An 80 gpm leak to atmosphere has developed from a cooling water system that is
operating at 150 psig. Which one of the following will be the approximate leak rate
when system pressure has decreased to 100 psig?

A. 70 gpm

B. 65 gpm

C. 53 gpm

D. 47 gpm

ANSWER: B.

—AHIK 245 LA150 psigiEili - £54:80 gpmAELREIA A o B 2SN THE
100psigh » I/ Ry BURZRAYATIUE ?

A. 70 gpm

B. 65 gpm

C. 53 gpm

D. 47 gpm
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Which one of the following will increase the head loss occurring in an operating

cooling water system?

A. Shifting two heat exchangers from parallel to series operation.

B. Increasing the flow rate in the system by throttling open a flow control valve.

C. Replacing a 20 foot section of 10-inch diameter pipe with a 10 foot section of
10-inch diameter pipe.

D. Replacing a 20 foot section of 10-inch diameter pipe with a 20 foot section of
12-inch diameter pipe.

ANSWER: A.

T HEAERFE A A K S b iE E R Y KEER A 2
A WA S R F A A2 B AL R R g A
B.&iBARUR EIEHIE > DU RFTRER
C.20feet=10- inchE 1K AVE RS » S Fy10feet =10 -inch’E AV E R
D./E20feet £10- inchERAVE RS » F#afy 20feet&12-inch’ERAVE R
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Which one of the following will decrease the head loss occurring in an operating

cooling water system?

A. Shifting two heat exchangers from parallel to series operation.

B. Increasing the flow rate in the system by positioning a flow control valve more
open.

C. Replacing a 10 foot length of 10-inch diameter pipe with a 20 foot length of
10-inch diameter pipe.

D. Replacing a 20 foot length of 12-inch diameter pipe with a 20 foot length of
10-inch diameter pipe.

ANSWER: B.

N ARG RS A K S EE P KBRS ?
AR R It A s B ALIC R it
B.& AR R 2R - W'BD?%JEEE

C.J10feet£E10-inch’E EAVE B » B 20feet£10-inchE {EHVE B
D.fRf20feet & 12-inch’E 1KV E RS > B #2 Fy20feet= 10-inch’E 1KY BS
EZE: B
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Refer to the drawing of a main water header that splits into two parallel headers (see
figure below).

Header A has a 2-inch diameter and header B has a 4-inch diameter. The velocity of
the water in both headers is the same.

If the main water header has a flow rate of 500 gpm, what is the approximate flow
rate in each of the parallel headers?

Header A Header B
(gpm) (gpm)
A 100 400
B. 125 375
C. 167 333
D. 200 300
ANSWER: A.

R

S FKEE TR EETHEEE (R TE) - FEAER FK2-inch HEEBERK
Fsd-inch > W{ESEE N7KHY R 2R8AHE
R FEENR =R E500gpm » HIEESEITEETR BRS8N B%/ 0 ?

EEA EEB
(gpm) (gpm)
A. 100 400
B. 125 375
C. 167 333
D. 200 300
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