NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P6 (B1806)
Density input is normally used in steam flow instients to convert into

A. mass flow rate; volumetric flow rate
B. volumetric flow rate; mass flow rate
C. mass flow rate; differential pressure

D. differential pressure; volumetric flow rate

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P305 (B2906)

If the steam pressure input to a density-compedsagam flow instrument fails high, the associated
flow rate indication will...

A. decrease, because the density input has dedrease
B. increase, because the density input has dectease
C. decrease, because the density input has incdrease
D. increase, because the density input has inatease

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P406 (B1606)

The density compensating input to a steam flowrumsént is used to convert volumetric flow rate
to...

A. velocity flow rate.
B. gallons per minute.
C. mass flow rate.

D. differential flow rate.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P705 (B708)

A steam flow measuring instrument uses density @rsation and square root compensation to
convert the differential pressure across a flouneliet to flow rate in lbm/hr.

The purpose of square root compensation in thvg fieasuring instrument is to convert
to .

A. volumetric flow rate; mass flow rate
B. volumetric flow rate; differential pressure
C. differential pressure; mass flow rate
D. differential pressure; volumetric flow rate

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P1212

If the steam pressure input to a density-compedsaeam flow instrument fails low, the indicated
flow rate will...

A. increase, because the density input has inadease
B. decrease, because the density input has increase
C. increase, because the density input has decrease

D. decrease, because the density input has dedrease

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P3605 (B3608)

A steam flow measuring instrument uses density @rsation and square root extraction to convert
the differential pressure across the flow elemetiitotw rate in lbm/hr,

The purpose of density compensation in this flovasueing instrument is to convert to

A. volumetric flow rate; mass flow rate
B. volumetric flow rate; differential pressure
C. differential pressure; mass flow rate
D. differential pressure; volumetric flow rate

ANSWER: A.
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KNOWLEDGE: K1.02 [2.7/2.9]
QID: P4603 (B4604)

A main steam flow rate differential pressure deiewetas properly calibrated to produce a main steam
flow rate indication of 500,000 Ibm/hr with the lfmlving initial input conditions:

Detector high pressure input = 1,000 psia
Detector low pressure input = 950 psia

The current detector input conditions are as fadlow

Detector high pressure input = 985 psia
Detector low pressure input = 935 psia

Assume that the detector and associated circuitnyad have steam density compensation. Also
assume that the main steam quality and volumétve fate do not change.

The current main steam flow rate indication is 500,000 Ibm/hr; and the current main
steam flow rate is 500,000 Ibm/hr.

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

D. greater than; less than

ANSWER: C.
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KNOWLEDGE: K1.02 [2.7/2.9]
QID: P4703 (B4704)

A nuclear power plant is initially operating withet following main steam parameter values:

Main steam pressure = 1,000 psia
Main steam flow rate = 500,000 Ibm/hr

Main steam pressure decreases and stabilizes quis#h0

Assume 100 percent quality saturated steam andhthiait steam volumetric flow rate is the same
before and after the pressure change.

Which one of the following is the approximate misw rate of main steam after the pressure
change?

A. 528,000 Ibm/hr
B. 500,000 Ibm/hr
C. 472,000 Ibm/hr

D. 444,000 Ibm/hr

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P6103 (B6104)

For water flowing through a venturi, there is agodional relationship between flow rate and
differential pressure. For steam flowing througleaturi, the relationship must be modified to
account for changes in as the steans tlonwugh the venturi.

A. velocity

B. enthalpy

C. internal energy

D. specific volume

ANSWER: D.

-5- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.02 [2.7/2.9]
QID: P6403

A nuclear power plant is operating at 100 percemigy with constant steam generator water levels.
Only main feedwater is entering the steam genesatiod only main steam is leaving the steam
generators. Both the main feedwater mass flowanatethe main steam mass flow rate instruments
use venturi flow sensing elements.

For the above conditions, the indication that naesiurately reflects the mass flow rate through a
steam generator will typically be the mass flove nadication for...

A. main feedwater, because condensation can adyeaf$ect the characteristics of a steam flow
venturi.

B. main feedwater, because steam generator predsamges affect the specific volume of steam
more than water.

C. main steam, because the enthalpy of high qustieigm flowing through a venturi is constant,
unlike the enthalpy of water.

D. main steam, because a given mass flow rateeafrsthrough a venturi develops a larger pressure
change than the same mass flow rate of water.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.03 [2.7/2.9]
QID: P206

The most probable cause for fluctuating indicafrmm a liquid flow rate differential pressure
detector is...

A. gas or steam being trapped in the liquid.

B. unequal temperature gradients in the liquid.

C. vortexing of the liquid passing through the fldewvice.

D. the valve on the high pressure sensing linegopartially closed.

ANSWER: A.
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KNOWLEDGE: K1.03 [2.7/2.9]
QID: P905

A properly calibrated differential pressure-typetevelow detector is located several feet below a
horizontal pipe containing the detector's senslament. The detector was removed for inspection
and then reconnected to the sensing element witbwt-pressure sensing line filled with air and its
high-pressure sensing line filled with water.

When the water system is operating, indicated flate will be...

A. zero.

B. equal to actual flow rate.

C. lower than actual flow rate.

D. higher than actual flow rate.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P8  (B607)

How will flow rate indication be affected if the @gjizing valve for the associated differential pree
detector is fully opened?

A. Increase temporarily, then return to initial weal
B. Decrease temporarily, then return to initialuel
C. Increase to the maximum value.

D. Decrease to the minimum value.

ANSWER: D.
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KNOWLEDGE: K1.04 [2.7/2.7]
QID: P307 (B307)

A differential pressure flow detector is connedieé calibrated orifice in a cooling water system.
Which one of the following will cause indicated uoietric flow rate to be lower than actual
volumetric flow rate?

A. System pressure decreases.

B. The orifice erodes over time.

C. Debris becomes lodged in the orifice.

D. A leak develops in the low pressure sensing line

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P706 (B707)

Flow rate is being measured using a differentiabpure flow detector and a calibrated orifice. |If
actual flow rate remains constant, which one offttlewing will cause indicated flow rate to be
higher than actual flow rate?

A. The flow detector equalizing valve is inadvettgiopened.

B. A leak develops in the high pressure sensirg lin

C. Debris becomes lodged in the orifice.

D. The orifice erodes over time.

ANSWER: C.
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KNOWLEDGE: K1.04 [2.7/2.7]
QID: P1007 (B1907)

Refer to the drawing of a pipe elbow used for flomasurement in a cooling water system (see figure
below).

A differential pressure (D/P) flow detector is cested to instrument lines A and B.

If instrument line A develops a leak, indicatedaflcate will dueto a
measured D/P.

A. increase; larger

B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: D.

Al
"
B
> VC FLOW
A
PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.04 [2.7/2.7]
QID: P1205 (B1506)

If the orifice in a differential pressure (D/P)Wlsensor erodes such that the orifice opening besom
larger, indicated flow rate will dueato D/P across the orifice. (Assume
actual flow rate remains the same.)

A. increase; larger

B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: D.
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KNOWLEDGE: K1.04 [2.7/2.7]
QID: P1608 (B1608)

Refer to the drawing of a horizontal pipe elbowp(teew) in an operating water system (see figure
below).

Three separate differential pressure flow detecoesconnected to taps A, B, C, and D as follows:

Detector Taps
X Aand D
Y B and D
Z CandD

Assuming zero head loss in this section of pip&y tull the detectors be affected if tap D ruptures?
A. All detectors will fail low.

B. All detectors will fail high.

C. Two detectors will fail low and one will fail dpin.

D. Two detectors will fail high and one will faibv.

ANSWER: A.
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PIPE ELBOW - TOP VIEW

-11- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
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KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2107 (B2209)

Refer to the drawing of a pipe elbow used for flomasurement in a cooling water system (see figure
below).

A differential pressure (D/P) flow detector is cested to instrument lines A and B.

If instrument line B develops a leak, indicatedilate will dueto a
measured D/P.

A. increase; larger

B. increase; smaller
C. decrease; larger
D. decrease; smaller

ANSWER: A.

PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2305 (B2310)

An orifice is being used in an operating coolingaevaystem to measure flow rate. Which one of the
following will cause the differential pressure setisicross the orifice to decrease?

A. System pressure decreases.

B. System flow rate decreases.

C. Debris becomes lodged in the orifice.

D. A leak develops in the low pressure sensing line

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2307 (B2307)

Refer to the drawing of a horizontal pipe elbowp(teew) in an operating water system (see figure
below). Three separate bellows differential presflow detectors are connected to taps A, B, @, an
D as follows:

Detector Taps
X Aand D
Y B and D
Z CandD

Assume that water is incompressible and there iseaal loss in this section of pipe. How will the
detectors be affected if system flow rate remduessame while system pressure increases from 1000
psig to 1200 psig?

A. All detectors will indicate higher flow.

B. Only two detectors will indicate higher flow.

C. Only one detector will indicate higher flow.

D. Detector indication will not change.

ANSWER: D.

PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2807 (B1007)

Refer to the drawing of a pipe elbow (top viewpimoperating water system (see figure below).

At which one of the following locations is the h&gt pressure sensed? (Assume a constant pipe
diameter and zero head loss in this section of. pipe

A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: C.

tt
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"

PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.04 [2.7/2.7]
QID: P2905 (B3108)

Refer to the drawing of a horizontal pipe elbowp(teew) in an operating water system (see figure
below).

Three separate bellows-type differential pressiome fletectors are connected to taps A, B, C, and D
as follows:

Detector Taps
X Aand D
Y B and D
Z CandD

Assuming zero head loss in this section of pip&; Wil the detectors be affected if tap B experiesic
a significant leak? (Assume water system pressoes not change.)

A. All detectors will fail low.
B. All detectors will fail high.
C. Only one detector will fail, and it will fail {@.

D. Only one detector will fail, and it will fail gh.

ANSWER: D.
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PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P9

Flow detectors (such as an orifice, flow nozzlel eenturi tube) measure flow rate using the prilecip
that the flow rate of a liquid is...

A. directly proportional to the differential pressyD/P) squared.
B. inversely proportional to the D/P squared.

C. directly proportional to the square root of B/@.

D. inversely proportional to the square root of EHe.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P308 (B305)

A cooling water system is operating at steady-statelitions indicating 900 gpm with 60 psid across
the flow transmitter venturi. If cooling water forate is increased to 1,800 gpm, differential
pressure across the flow transmitter venturi wallapproximately...

A. 85 psid.

B. 120 psid.

C. 175 psid.

D. 240 psid.

ANSWER: D.

TOPIC: 191002

KNOWLEDGE: K1.05 [2.6/2.8]

QID: P607 (B608)

The flow rate of water passing through a ventuni lba determined by measuring the...
A. differential pressure of the water as it pagbesugh the venturi.

B. change in the velocity of the water as it passesugh the venturi.

C. linear displacement of a metering plug instaifethe throat of the venturi.

D. rotation rate of a paddle wheel-type devicealstl in the throat of the venturi.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P707 (B706)

A cooling water system is operating at a steadiestaw rate of 700 gpm with 60 psid across thavflo
transmitter venturi. If cooling water flow rateirgcreased to 1,000 gpm, differential pressuressro
the flow transmitter venturi will be...

A. 85.7 psid.

B. 122.4 psid.

C. 171.4 psid.

D. 244.8 psid.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P807 (B807)

Refer to the drawing of a venturi flow element (§gare below) with direction of water flow
indicated by the arrow.

Where should the high pressure tap of a differeptessure flow detector be connected?
A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P907 (B1905)

A differential pressure (D/P) detector is beingdiggth a venturi to measure main steam flow rate.
With a steam flow rate of 5 x $@bm/hr, the measured D/P is 40 psid.

If steam flow changes such that the current D8Dipsid, what is the approximate current steam flow
rate? (Assume that main steam pressure at thieoiintflee venturi remains constant.)

A. 2.1 x 16 Ibm/hr
B. 3.5x 16 Ibm/hr
C. 3.7x161bm/hr

D. 4.3 x 16 Ibm/hr

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: PO08  (B2106)

Which one of the following flow measuring elemeptsduces the largest unrecoverable head loss
when used in an operating fluid system?

A. Venturi

B. Flow nozzle

C. Pipe elbow
D. Oirifice
ANSWER: D.
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1106 B3306)

Refer to the drawing of a venturi flow element maperating cooling water system (see figure
below).

At what point does the lowest pressure occur?
A. Point A
B. Point B
C. PointC
D. Point D

ANSWER: B.

~_ 5 s
—
— .
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1308 (B907)

Refer to the drawing of a venturi flow element maperating cooling water system (see figure
below).

A differential pressure detector measuring floveridtrough the venturi will produce the highest flow
rate indication if its high-pressure tap is conaeddt point ; and its low-pressure tap is
connected at point

A. A;B

B. A;D

C. B;C

D. B; D

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1407

A cooling water system is operating at a steadiedtaw rate of 500 gpm with 60 psid across the
associated venturi flow element. If cooling wdtew rate increases to 1,000 gpm, the differential
pressure sensed by the venturi flow element wikjyeroximately...

A. 85 psid.

B. 120 psid.

C. 240 psid.

D. 480 psid.

ANSWER: C.
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1606 (B407)

Refer to the drawing in which water is flowing thgh a convergent-divergent venturi (see figure
below). The pipe diameters at P1 and P2 are equal.

Compared to the conditions at the inlet of the wer{P1), the pressure at the outlet of the ver{R2)
has ; and water velocity at the outl¢hefventuri has . (Assume "real"
conditions.)

A. remained the same; remained the same

B. remained the same; decreased slightly

C. decreased slightly; remained the same

D. decreased slightly; decreased slightly

ANSWER: C.

\ /_
—
- —
P1 P2 “A
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KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1808

Water is flowing through a venturi flow element.t the throat of the venturi, the water
pressure and the water velocity occurs.

A. highest; highest
B. lowest; lowest
C. lowest; highest

D. highest; lowest

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1873 (B1773)

Water is flowing through each of the following deas. Which one of the devices will produce an
outlet pressure that is greater than the inletqure®

A. Convergent nozzle
B. Divergent nozzle
C. Orifice

D. Flow restrictor

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P1906 (B1408)

Refer to the drawing of a pipe elbow (top viewpimoperating water system (see figure below).

At which one of the following pairs of connectioaipts will the greatest differential pressure be
sensed? (Assume a constant pipe diameter andheadoloss in this section of pipe.)

A. Points A and B
B. Points Band C
C. Points C and D
D. Points D and A

ANSWER: B.

tt
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PIPE ELBOW - TOP VIEW
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2306 (B2306)
A venturi is being used to measure the flow rata aooling water system. As the water flows from
the throat to the discharge of the venturi, watesgure will ; and volumetric flow rate
will

A. increase; remain the same
B. increase; increase
C. decrease; remain the same

D. decrease; decrease

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2406 (B2206)

A cooling water system is operating at a steadtedtaw rate of 700 gpm with 60 psid across the
associated venturi flow element. If cooling wdtew rate increases to 900 gpm, the differential
pressure sensed by the venturi flow element wikjperoximately...

A. 68 psid.

B. 77 psid.

C. 99 psid.

D. 127 psid.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2505 (B2506)

A main steam flow rate measuring instrument usssam pressure input to produce main steam mass
flow rate indication. Assuming steam volumetrimwlrate does not change, a steam pressure
decrease will cause indicated steam mass flowtoate

A. increase, because the density of the steammessaised.

B. decrease, because the density of the steamebesaged.

C. remain the same, because steam pressure doaffecdbthe mass flow rate of steam.

D. remain the same, because the steam pressutecomppensates for changes in steam pressure.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2507 (B2508)

A differential pressure detector is being used ittorifice plate to measure water flow rate thioag
pipe. When the flow detector was last calibratbd,following parameters were observed:

Upstream Pressure =125 psig
Downstream Pressure =116 psig

Actual Flow Rate =100 gpm
Indicated Flow Rate =100 gpm

Significant erosion of the orifice has occurreccsithe calibration such that actual flow rate tiglou
the orifice has increased to 120 gpm while therepst and downstream pressures have changed to
110 psig and 106 psig respectively.

What is the approximate flow rate that is curreilyicated?

A. 44 gpm

B. 67 gpm

C. 81 gpm

D. 120 gpm

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2606

A cooling water system is operating at steady-statelitions at 900 gpm with 64 psid across the flow
transmitter venturi. Cooling water flow rate chaaguch that venturi differential pressure decrease
to 36 psid.

Which one of the following is the new system floata?

A. 506 gpm

B. 576 gpm

C. 675 gpm

D. 745 gpm

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P2808 (B2806)

A differential pressure detector is being used ittorifice plate to measure water flow rate thtoag
pipe. When the flow detector was last calibratbd,following parameters were observed:

Upstream Pressure = 135 psig
Downstream Pressure = 120 psig
Actual Flow Rate = 100 gpm

Indicated Flow Rate = 100 gpm

Significant erosion of the orifice hole has occdrs@nce the last calibration, such that actual ftate
through the orifice has increased to 120 gpm wthieupstream and downstream pressures have
changed to 124 psig and 109 psig respectively.

What is the currently indicated flow rate?

A. 44 gpm

B. 67 gpm

C. 100 gpm

D. 120 gpm

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3207 (B3206)

A cooling water system uses a horizontal ventuthwi differential pressure flow detector to provide
flow rate indication. Water enters and leavesvingturi at 70°F, 120 psig, and 20 ft/sec. Water
velocity at the throat of the venturi is 45 ft/seéssume water is incompressible and the venturi
experiences no unrecoverable head loss.

What is the approximate pressure of the watereatttoat of the venturi?

A. 109 psig

B. 98 psig

C. 86 psig

D. 71 psig

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3306 (B2010)

A cooling water system is operating at steady-statalitions. A calibrated system flow meter
indicates 600 gpm with 50 psid across the flow elein

If cooling water flow rate increases to 900 gpne dlifferential pressure sensed by the flow element
will be approximately...

A. 63 psid.
B. 75 psid.
C. 97 psid.
D. 112 psid.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3706 (B3706)

The following is the current calibration data for @rifice plate that is being used for water flaater
measurement:

Upstream Pressure =135 psig
Downstream Pressure =120 psig
Flow Rate =100 gpm

During a surveillance, the following pressures@bserved across the orifice plate:

Upstream Pressure =124 psig
Downstream Pressure =117 psig

What is the approximate water flow rate throughdhéce plate?
A. 47 gpm
B. 57 gpm
C. 68 gpm
D. 78 gpm

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.05 [2.6/2.8]
QID: P3807 (B3807)

Refer to the drawing of a differential pressure oraater (see figure below).

The manometer is filled with water and installecbas an orifice in a ventilation duct to deterntine
rate of air flow. The manometer is currently irating a water level difference of 16 inches atian a
flow rate of 300 f/min.

Which one of the following will be the approximatge of air flow when the manometer indicates a
water level difference of 4 inches?

A. 75 ft/min.
B. 125 f&/min.
C. 150 fé/min.
D. 175 fé/min.

ANSWER: C.
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A differential pressure detector is being used ittorifice plate to measure water flow rate thtoag
pipe. When the flow instrument was last calibrathd following parameters were observed:

Upstream Pressure =125 psig Actual Flow Rate  =gj00
Downstream Pressure =116 psig Indicated Flow Ra@d gpm

Since the calibration, debris has collected inahfce such that the actual flow rate through the
orifice has decreased to 80 gpm while the upstraandownstream pressures have changed to 135
psig and 110 psig, respectively.

What is the approximate flow rate that is curremtlyicated by the flow instrument?

A. 125 gpm

B. 133 gpm

C. 156 gpm

D. 167 gpm

ANSWER: D.
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Refer to the drawing of a differential pressure oraater (see figure below).

The manometer is filled with water and installecbas an orifice in a ventilation duct to deterntime
rate of air flow. The manometer is currently irating a water level difference of 8 inches at an ai
flow rate of 300 cubic feet per minute(fhin).

Which one of the following will be the approximate flow rate when the manometer indicates a
water level difference of 4 inches?

A. 75 ft/min
B. 150 fé/min
C. 188 fé/min
D. 212 fé/min

ANSWER: D.

L /ﬁ LI H L
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A cooling water system uses a horizontal ventutihwi differential pressure flow detector to provide
flow rate indication. Water enters and leavesvingturi at 70°F, 100 psig, and 24 ft/sec. Water
velocity at the throat of the venturi is 50 ft/seéssume water is incompressible and the venturi
experiences no unrecoverable head loss.

What is the approximate pressure of the watereatttoat of the venturi?

A. 98 psig

B. 94 psig

C. 87 psig

D. 74 psig

ANSWER: C.
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Refer to the drawing of a frictionless venturi fl@lement (see figure below). Subcooled water is
flowing through the venturi with the following iméd conditions:

Flow rate =500 gpm
Tap A pressure =40 psia
Tap B pressure = 36 psia

Flow rate increases to 1,000 gpm, which resultstap A pressure of 68 psia. What is the new
pressure at tap B?

A. 60 psia
B. 52 psia
C. 44 psia
D. 32 psia

ANSWER: B.
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Refer to the drawing of a frictionless venturi fl@lement (see figure below). Subcooled water is
flowing through the venturi with the following iméd conditions:

Flow rate =500 gpm
Tap A pressure =40 psia
Tap B pressure = 36 psia

When flow rate is increased to 750 gpm, the presattap A increases to 68 psia. What is the new
pressure at tap B?

A. 66 psia
B. 62 psia
C. 59 psia
D. 52 psia

ANSWER: C.
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Refer to the drawing of a frictionless venturi fl@lement (see figure below). Subcooled water is
flowing through the venturi with the following iméd conditions:

Flow rate =500 gpm
Tap A pressure =48 psia
Tap B pressure =44 psia

When flow rate is increased to 900 gpm, the presattap A increases to 62 psia. What is the new
pressure at tap B?

A. 46 psia
B. 49 psia
C. 55 psia
D. 60 psia

ANSWER: B.
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Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The associated level instrument was calibrated thighwater storage tank at 100°F. If mass in the
tank remains constant and the water temperatureases to 120°F, the indicated level will...

A. remain the same although actual level increases.
B. increase but remain less than actual level.

C. decrease in direct proportion to the temperaigee
D. increase in direct proportion to the temperatige.

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

7

WATER

L~

D/P
DETECTOR
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Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below). The pressurizer level instrument was catéx while the plant was in a cold shutdown
condition.
When the plant is returned to normal operating @, pressurizer level will indicate
than actual level because a given pressurizer Evabrmal operating conditions produces a
D/P compared to cold shutdown conditions
A. higher; smaller
B. higher; larger
C. lower; smaller

D. lower; larger

ANSWER: D.

PRESSURIZER
CONDENSING POT P VI
~ © . ':STEAM " -

EQUALIZING

VALVE /WATER

D/P
DETECTOR
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Refer to the drawing of a water storage tank witifferential pressure level detector that wasmédge
calibrated at a tank water temperature of 80°F figeee below).

If the mass of the water in the tank remains timeesavhile the tank water temperature is raised from
80°F to 150°F, the indicated level will...

A. remain equal to actual level.

B. increase, due to the expansion of the water.
C. remain the same.

D. decrease, due to the expansion of the water.

ANSWER: C.

TANK OPEN
TO ATMOSPHERE

7

WATER

s

D/P
DETECTOR
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Refer to the drawing of a water storage tank witb tank differential pressure (D/P) level indicator
(see figure below).

Two D/P level indicators are installed on a largeew storage tank. Indicator 1 was calibrated at
100°F water temperature and indicator 2 was cdéldrat 200°F water temperature.

Assuming both indicators are on scale, which ingicwill indicate the higher level?
A. Indicator 1 at all water temperatures

B. Indicator 2 at all water temperatures

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: B.

TANK OPEN
TO ATMOSPHERE

7

WATER

2%

D/P DIP

LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The level detector is being used in a level cordyskem that was calibrated to maintain tank lavel
80 percent when the tank water temperature wasFL00Ptank water temperature gradually
increases and stabilizes at 150°F, the level cbsysiem will cause actual tank level to...

A. remain stable at 80 percent.

B. increase and stabilize above 80 percent.

C. oscillate and then stabilize at 80 percent.

D. decrease and stabilize below 80 percent.

ANSWER: B.

REFERENCE LEG VENT
FILL CONNECTION

1

EQUALIZING
VALVE

U

D/P
DETECTOR

WATER
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Refer to the drawing of a water storage tank witb tank differential pressure (D/P) level indicator
(see figure below).

Two D/P level indicators are installed on a largeew storage tank. Indicator 1 was calibrated at
100°F water temperature and indicator 2 was cdéldrat 200°F water temperature.

Assuming both indicators are on scale, which indicevill indicate the lower level?
A. Indicator 1 at all water temperatures

B. Indicator 2 at all water temperatures

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

//

WATER

=)

D/P D/P

LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese
figure below).

Two D/P level indicators are installed on a largdew storage tank. Indicator No. 1 was calibrated
200°F water temperature and indicator No. 2 wabeded at 100°F water temperature.

Assuming both indicators are on scale, which indicevill indicate the lower level?
A. Indicator 1 at all water temperatures.

B. Indicator 2 at all water temperatures.

C. Indicator 1 below 150°F, indicator 2 above 150°F

D. Indicator 2 below 150°F, indicator 1 above 150°F

ANSWER: B.

TANK OPEN
TO ATMOSPHERE

7

WATER

o

\\\

D/P D/P
LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese
figure below).

Indicator 1 was calibrated at 120°F and indicataia® calibrated at 180°F. If tank water tempegatur
is currently 150°F, then indicator...

A. 1 will read greater than indicator 2, and gre#tan actual level.
B. 1 will read greater than indicator 2, and Idemtactual level.
C. 2 will read greater than indicator 1, and gretitan actual level.
D. 2 will read greater than indicator 1, and Idemtactual level.

ANSWER: C.

TANK OPEN
TO ATMOSPHERE

7

WATER

!

D/P DIP

\\\

LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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February 2016

Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese

figure below).

Indicator 1 was calibrated at 180°F and indicateva® calibrated at 120°F.

is 150°F, then indicator...

A. 1 will read greater than indicator 2, and gre#itan actual water level.

B. 1 will read greater than indicator 2, and Idemtactual water level.

C. 2 will read greater than indicator 1, and gretitan actual water level.

D. 2 will read greater than indicator 1, and Idemtactual water level.

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

N
N

WATER

\

D/P D/P
LEVEL LEVEL
INDICATOR INDICATOR
NO. 1 NO. 2
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Refer to the drawing of a steam generator diffeaéptessure (D/P) level detection system that was
calibrated at normal operating conditions (seerédelow).

A reactor coolant system cooldown has resulteddacease in steam generator pressure from 900
psia to 400 psia in one hour. Without density cengation of the level instrumentation, at the eind o
the cooldown steam generator level indication wonidticate than actual level because
the density of the water in the has gbdusignificantly.

A. higher; reference leg

B. higher; steam generator

C. lower; reference leg

D. lower; steam generator

ANSWER: B.

STEAM GENERATOR

CONDENSING
POT

-
EQUALIZING 77

VALVE

bD/P
DETECTOR
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Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below) that was calibrated at the current@€&ssure of 400 psia.

A reactor coolant system heatup has resulted in@aease in SG pressure from 400 psia to 900 psia
over 4 hours. The ambient air temperature surrognitie SG has remained constant.

Without density compensation of the level instrutagon, at the end of the heatup SG level

indication would indicate than actuatldecause the density of the water in the
has changed significantly.

A. higher; steam generator

B. higher; reference leg

C. lower; steam generator

D. lower; reference leg

ANSWER: C.

STEAM GENERATOR

CONDENSING
POT

EQUALIZING
VALVE

bD/P
DETECTOR
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A reactor is currently shut down with the reactoolant system at 140°F and 150 psig. Pressurizer
level is being monitored using a differential pregsdetector with a wet reference leg. The
pressurizer level instrument was calibrated at @bptant operating conditions.

The pressurizer level instrument currently indisate than actual pressurizer level because,
compared to the calibration conditions, there lenla significant change in the density of thelflni

the

A. lower; reference leg

B. lower; pressurizer

C. higher; reference leg

D. higher; pressurizer

ANSWER: D.

-52- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.06 [2.5/2.6]
QID: P4104

Refer to the drawing of a pressurizer and diffaegpressure (D/P) level detection system that was
recently calibrated at normal operating conditisee figure below). Assume that the associated
pressurizer level instrument does not use densitypensation.

With the nuclear power plant shut down at redueadtor coolant system temperature and pressure,
the pressurizer level instrument will indicate than actual water level because the D/P
currently sensed by the D/P detector is than the D/P for the same pressurizer water level
at normal operating conditions.

A. lower; smaller

B. lower; larger

C. higher; smaller

D. higher; larger

ANSWER: C.

PRESSURIZER
CONDENSING POT

- .STEAM - -

EQUALIZING

VALVE /WATER

D/P
DETECTOR
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Refer to the drawing of a pressurizer differenti@ssure (D/P) level detection system (see figure
below).

The associated pressurizer level instrument wantbccalibrated with the nuclear power plant at
normal operating conditions. Assume that the lev&@rument does not use density compensation.

If the plant is currently shut down at reduced teacoolant system temperature and pressure,
pressurizer water level will currently indicate than actual water level because, for angive
pressurizer water level, the D/P sensed by thedetBctor is currently

A. higher; smaller

B. higher; larger

C. lower; smaller

D. lower; larger

ANSWER: A.

PRESSURIZER
CONDENSING POT coel el e
: © . -STEAM " -

EQUALIZING

VALVE /WATER

D/P
DETECTOR
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Refer to the drawing of a differential pressureRPlevel detection system for a pressurizer at abrm
operating temperature and pressure (see figurevipelo

A nuclear power plant uses several differentiabpuee detectors like the one below to provide
multiple channels of pressurizer water level inlama A hot channel was calibrated when the
pressurizer was at normal operating temperaturecoldchannel was calibrated when the pressurizer
was at 160°F.

How will the level indications on the two channetanpare when the pressurizer is at normal
operating temperature?

A. The cold channel will indicate higher than tre bhannel, due to the difference in reference leg
water density at the two calibration temperatures.

B. The cold channel will indicate lower than the bbannel, due to the difference in reference leg
water density at the two calibration temperatures.

C. The cold channel will indicate higher than tlo¢ thannel, due to the difference in pressurizer
water density at the two calibration temperatures.

D. The cold channel will indicate lower than the bbannel, due to the difference in pressurizer
water density at the two calibration temperatures.

ANSWER: D.

PRESSURIZER

CONDENSING POT el
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Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below).

With the pressurizer containing saturated watersaiedm at 2,250 psia, pressurizer level indicason
20 feet. Assume that reference leg level and teatypes do not change. Also, ignore the effect of
steam density changes on level indication.

With no change in actual pressurizer level, whéitlewel indication be at 600 psia (saturated)?

A. 14.9 feet

B. 18.3 feet

C. 22.4 feet

D. 26.8 feet

ANSWER: D.

PRESSURIZER
CONDENSING POT el el e
- © " 'STEAM " -

EQUALIZING
VALVE WATER

D/P
DETECTOR
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

If the differential pressure detector equalizingyeas opened, level indication will:
A. decrease and stabilize below actual level.

B. increase and stabilize above actual level.

C. oscillate above and below actual level.

D. remain constant at the current level.

ANSWER: B.

REFERENCE LEG VENT
FILL CONNECTION

¥

EQUALIZING
VALVE
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A
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Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The level detector is being used in a level cordystem that is calibrated to maintain tank levélsa
percent at the current water temperature of 90FRwater temperature gradually increases and
stabilizes at 120°F, the level control system wallse actual tank level to...

A. remain at 75 percent.

B. increase and stabilize above 75 percent.

C. oscillate around 75 percent.

D. decrease and stabilize below 75 percent.

ANSWER: B.

TANK OPEN
TO ATMOSPHERE

i

WATER

ot

D/P
DETECTOR
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The D/P sensed by the detector varies in the direction as the temperature of the water in
the tank if the of the tank water isstamt. (Assume reference leg and tank water
temperatures are initially the same.)

A. same; level

B. inverse; level

C. same; mass

D. inverse; mass

ANSWER: A.

REFERENCE LEG VENT
FILL CONNECTION

¥
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Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The level detector is being used in a level cordystem that is calibrated to maintain tank levélsa
percent at the current water temperature of 120fRvater temperature gradually decreases and
stabilizes at 90°F, actual tank level will...

A. remain at 75 percent.

B. increase and stabilize above 75 percent.

C. oscillate around 75 percent.

D. decrease and stabilize below 75 percent.

ANSWER: D.

TANK OPEN
TO ATMOSPHERE

i

WATER

L~

D/P
DETECTOR
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A cooling water system is cooling a lube oil heatteanger. Cooling water system surge tank level is
being measured using a differential pressure l@etctor that has been calibrated at the curretgrwa
temperature in the tank. A leak in the heat exghanesults in lube oil collecting in the surgektan

Assuming that the temperature of the contentsarstirge tank does not change, indicated tank level
will be than actual tank level becaube bil is than water.

A. higher; more dense
B. higher; less dense
C. lower; more dense

D. lower; less dense

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P2009

Many steam generator water level instruments asgyded with a condensing chamber in the
reference leg. The purpose of the condensing chaiaho...

A. maintain a constant water level in the referdegeduring normal operations.

B. provide reference leg compensation for the stganerator pressure exerted on the variable leg.
C. prevent reference leg flashing during a rapigrégsurization of the steam generator.

D. ensure the reference leg temperature remaiss ¢tothe temperature of the variable leg.

ANSWER: A.
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

Assume the initial temperature of the referencealed) the water in the tank is 100°F, and that
reference leg temperature does not change.

If the temperature of the water in the tank incesasy 20°F, the D/P sensed by the detector will
as long as the water is anagat constant.

A. increase; level

B. decrease; level
C. increase; mass
D. decrease; mass

ANSWER: A.

REFERENCE LEG VENT
FILL CONNECTION
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below). Assume that the initial tenapere of the reference leg and the water in thie tan
are the same, and that reference leg temperatdrieagl do_not change.

The level detector is being used in a level corgystem (not shown) that is calibrated to maintznk
level at 75 percent at the current tank water teatpee (70°F) and pressure (5 psig).

If the tank water temperature remains constantthmitank pressure is increased by 10 psig, tred lev
control system will cause actual tank level to...

A. remain at 75 percent.

B. increase and stabilize above 75 percent.
C. oscillate around 75 percent.

D. decrease and stabilize below 75 percent.

ANSWER: A.
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The downcomer region of a steam generator contdlriset of saturated water at 536°F. A steam
generator water level detector has a pressuretapdd at the bottom of the downcomer region.
Approximately how much of the total pressure atghessure tap is caused by the downcomer water?

A. 0.6 psi

B. 13.0 psi
C. 27.7 psi
D. 156.0 psi

ANSWER: B.
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Refer to the drawing of a differential pressureRplevel detection system (see figure below) for a
pressurizer at normal operating temperature argspre. The level detector has just been calibrated

The high pressure side of the detector is conneotéte ; and if the equalizing valve is
opened, the indicated pressurizer level will be than the actual level.

A. condensing pot; lower
B. condensing pot; higher
C. pressurizer; lower
D. pressurizer; higher

ANSWER: B.

PRESSURIZER
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Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The D/P level detector was just calibrated andrnetd to operation with the following conditions:
e The reference leg contains 20 feet of water at 70°F
e The tank contains 18 feet of water at 70°F.
e Tank level indication is 18 feet.
Assume the actual tank water level and the tempexaif the water in the tank and reference leg do
not change. Which one of the following will be thew tank level indication if the reference leg
water level decreases to 18 feet?
A. 22 feet
B. 20 feet
C. 18 feet
D. 2 feet

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P6604 (B6606)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The water storage tank is 40 feet tall. The lelatkction system is calibrated to provide a level
indication of 30 feet when the tank and refererecelévels are equal.

If the tank is completely filled with water, thentalevel will indicate...
A. less than 30 feet.

B. 30 feet.

C. greater than 30 feet, but less than 40 feet.

D. 40 feet.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P6704 (B6705)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

Assume that the initial temperature of the refeedeg and the water in the tank is 100°F, and that
reference leg temperature does not change.

If the temperature of the water in the tank incesasy 20°F, the D/P sensed by the detector will
if the of the water in tiné ia constant.

A. decrease; level
B. decrease; mass
C. remain the same; level
D. remain the same; mass

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P7404 (B7404)

Refer to the drawing of a vented water storage vaittk a differential pressure (D/P) level detection
system (see figure below). The water in the tankraference leg is at the same temperature.

The tank level indicator was just calibrated toigate O percent when the tank is empty and 100
percent when the water level reaches the upper e indicator’s display range is O percent to 120
percent. The initial water level is as indicatedhe figure.

If the tank water level slowly increases and siaéd just below the top of the tank, the level dadiion
will increase until...

A. the water level stabilizes, at which time theelendication will stabilize at 100 percent.

B. the water level stabilizes, at which time theelandication will stabilize at a value greateath
100 percent.

C. the water level reaches the upper tap, at winioh the level indication will remain at 100 perten
as the water level continues to increase.

D. the water level reaches the upper tap, at wimeé the level indication will continue to increase
the water level continues to increase.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.07 [2.5/2.6]
QID: P7602 (B7602)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below). The level detector has jusinbealibrated.

How will the indicated level be affected if condatisn partially fills the normally dry referencegl2
A. Indicated level will not be affected.

B. Indicated level will be lower than actual level.

C. Indicated level will be higher than actual level

D. Indicated level may be higher or lower than attevel depending on the pressure in the upper
volume of the tank.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.08 [2.8/3.1]
QID: P11

Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The level instrument has just been calibrated &0 mectual tank water level. If the reference leg
subsequently experiences high ambient temperahdieated level will...

A. equal the actual level.

B. read less than the actual level.

C. read greater than the actual level.

D. drift above and below the actual level.

ANSWER: C.

REFERENCE LEG VENT
FILL CONNECTION

4

D/P
DETECTOR

\NNNNN N\

AN

N

-71- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.08 [2.8/3.1]
QID: P14 (B510)

Refer to the drawing of a water storage tank witb tifferential pressure (D/P) level indicatorsese
figure below).

Indicator 1 was calibrated at 200°F and indicataa® calibrated at 100°F. If tank water tempegatur
is 150°F, then...

A. indicator 1 will read greater than indicator 2.

B. indicator 2 will read greater than indicator 1.

C. indicators 1 and 2 will read the same.

D. both indicators will be inaccurate, but it ispassible to predict which indicator will read great

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.08 [2.8/3.1]
QID: P609 (B12)

Refer to the drawing of two water storage tanksviour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical with equal water levelslaoith are pressurized to 20 psig. All detectonewe
calibrated at the current water temperature an& @é@ternal (ambient) temperature.

Which detectors will provide the most accurate lewéication following an increase in external
(ambient) temperature from 70°F to 100°F? (Asstank contents temperatures and external
pressure do not change.)

A. 1and 3

B. 2and 4

C. 1and 4

D. 2and 3

REFERENCE LEG

ANSWER: B. FILL CONNECTION
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TOPIC: 191002
KNOWLEDGE: K1.08 [2.8/3.1]
QID: P1108 (B1609)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

A calibrated D/P level detector is being used t@soee level in a vented tank inside the auxiliary
building. If building pressure increases with iakge in temperature, the associated level indicati
will...

A. decrease, then increase and stabilize at tlaldetsel.

B. decrease and stabilize below the actual level.

C. increase and stabilize above the actual level.

D. remain at the actual level.

ANSWER: D.
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KNOWLEDGE: K1.08 [2.8/3.1]
QID: P1411

Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below).

The pressurizer level instrument was calibratedenthie plant was at normal operating conditions.
With the plant in cold shutdown conditions, thegsugizer level D/P instrument will indicate

than actual level because the D/P séysihe@ detector at cold shutdown conditions will
be than at normal operating conditionshie same level.
A. lower; greater
B. lower; smaller
C. higher; greater

D. higher; smaller

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.08 [2.8/3.1]
QID: P1607 (B1409)

Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (seeffe
below).

The associated level instrument was calibrated thithwater storage tank at 120°F. If the mass in
the tank remains constant and the water temperdameases to 100°F, the indicated level will...

A. remain the same although actual level decreases.
B. remain the same although actual level increases.
C. increase in direct proportion to the temperatigerease.
D. decrease in direct proportion to the temperade@ease.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.08 [2.8/3.1]
QID: P2810 (B2808)

Refer to the drawing of a pressurizer level detectiystem (see figure below). The differential
pressure (D/P) detector was calibrated while thetplvas at normal operating conditions.

With the plant initially at normal operating condits, a pressurizer steam space leak occurred.
Pressurizer pressure decreased by 300 psia, aadthient air temperature surrounding the reference
leg increased by 80°F, where these parameterdiztabi

If the actual pressurizer water level is 60 perctird reduced pressurizer pressure will tend toemak
the indicated pressurizer level read n #ctual level; and the increased reference leg
temperature will tend to make the indicated prassutevel read than actual level.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.08 [2.8/3.1]
QID: P4004 (B4006)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

The level instrument has just been calibrated decate actual tank water level. Assume that tank
water temperature and level remain constant. elfréiierence leg temperature increases by 20°F,
indicated tank water level will...

A. be unpredictable.

B. equal the actual level.

C. be less than the actual level.

D. be greater than the actual level.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P12

The level indication for a wet reference leg diéietial pressure (D/P) level instrument will fal@as
a result of...

A. a break on the reference leg.

B. arupture of the diaphragm in the D/P cell.
C. the reference leg flashing to steam.

D. a break on the variable leg.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P209 (B1010)

Refer to the drawing of a steam generator diffeaéptessure (D/P) level detection system (seadégu
below).

The D/P detector was calibrated at the currentitiond. \Which one of the following will cause the
level instrument to indicate lower than actual IBvg(Assume actual level remains the same.)

A. The variable leg ruptures.

B. The equalizing valve is opened.

C. The reference leg temperature increases.
D. The D/P detector diaphragm ruptures.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P309 (B308)

Refer to the drawing of a water storage tank withfi@rential pressure (D/P) level detection system
(see figure below).

Tank water level indication will be lower than aaitlevel when reference leg temperature is
than calibration conditions or whendheg break in the leg of the D/P cell.

A. less; reference

B. less; variable

C. greater; reference
D. greater; variable

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P911 (B3508)

Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below) that was recently calibrated at ndraoperating conditions.

With the reactor shut down, SG pressure was indelvily decreased from 900 psig to 700 psig in 5
minutes due to operator error. SG pressure whsizt at 700 psig, but during the pressure
decrease a small amount of water in the condemginfiashed to steam. Assume the reference leg
water remained subcooled, except for the small atnofuwater that flashed to steam in the
condensing pot.

As a result of the small loss of condensing poewe8G level will indicate than actual
level; and as the condensing pot refills, indicdése! will

A. higher; decrease and stabilize above the atgual
B. higher; decrease and stabilize below the attwval
C. lower; increase and stabilize above the actuyeal|
D. lower; increase and stabilize below the actenadl

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P2408 (B1212)

Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

Which one of the following events will result irS& level indication that is greater than actuatlev
A. The SG pressure increases by 50 psia.

B. The variable leg breaks and completely drains.

C. A portion of the reference leg water flashesteam.

D. The temperature surrounding the SG and referlegcdecreases by 30°F.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P2609

Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

The SG is at normal operating temperature and presgth accurate level indication. Which one of
the following events will result in a SG level igdtion that is greater than actual level?

A. The external pressure surrounding the D/P detéctreases by 2 psi.
B. SG pressure increases by 50 psi with no changetual water level.
C. Actual SG level increases by 6 inches.

D. The temperature of the reference leg increag@&9OtF.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P2708

Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

The SG is supplying steam at normal operating teatpee and pressure and the level instrumentation
has just been calibrated. Which one of the follmpevents will result in a SG level indication tisat
less than actual level?

A. SG pressure increases by 50 psi.

B. Actual SG water level decreases by 6 inches.

C. The external pressure surrounding the D/P dmtéleicreases by 2 psi.
D. The temperature surrounding the reference legpases by 20°F.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P2907

Refer to the drawing of a steam generator (SGegudfitial pressure (D/P) level detection system (see
figure below).

The SG is at normal operating temperature and presgth accurate level indication. Which one of
the following events will result in a SG level igdtion that is lower than actual level?

A. Actual SG level decreases by 6 inches.
B. The temperature surrounding the reference legedses by 20°F.
C. The external pressure surrounding the D/P datéeleicreases by 2 psi.

D. SG pressure decreases by 50 psi with no changetual water level.

ANSWER: B.
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TOPIC: 191002
KNOWLEDGE: K1.09 [2.9/3.0]
QID: P3808

Refer to the drawing of a pressurizer differentiassure (D/P) level detection system (see figure
below).

A reactor is shutdown with the reactor coolantasysbeing maintained at 100 psia. The pressurizer
level detector has just been calibrated. Suddenlypture in the condensing pot of the level detect
results in a rapid drop of the condensing pot prest atmospheric pressure.

Given the following current conditions:

* The condensing pot is at atmospheric pressure.

» Pressurizer pressure is 98 psia and slowly decrgasi
* Bulk reference leg temperature is 120°F.

» Actual pressurizer level has not changed signitigan

Which one of the following describes the curremgsurizer level indication from the detector?
A. Off scale low, because the bulk of the watethim reference leg has flashed to steam.
B. Off scale high, because the bulk of the watehereference leg has flashed to steam.

C. Off scale low, because the static pressure @ngference leg is much less than the static pressu
in the pressurizer.

D. Off scale high, because the static pressurbé®nefference leg is much less than the static press
in the pressurizer.

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.10 [2.3/2.5]
QID: P310

Semiconductor strain gages are often used in tridgtessnfor...
A. reactor coolant pressure instruments.

B. reactor coolant temperature instruments.

C. control rod position instruments.

D. steam generator level instruments.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.10 [2.3/2.5]
QID: P413 (B410)

If the pressure sensed by a bourdon tube incretmesurvature of the detector will
because the greater force is being applied to the curve of the detector.

A. increase; outer
B. increase; inner
C. decrease; outer
D. decrease; inner

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.10 [2.3/2.5]
QID: P810
In a diaphragm type pressure detector, pressumeasured using the of the diaphragm.

A. rotational movement
B. axial deflection
C. change in circumference

D. change in diameter

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.10 [2.3/2.5]
QID: P1508 (B1011)

A bourdon tube works on the principle that whenghessure inside the tube decreases, the tube tends
to: (Assume detected pressure remains above altr@ospressure.)

A. coil, due to an increased pressure-induced forcthe outside of the tube.
B. straighten, due to an increased pressure-indiaced on the outside of the tube.

C. coil, due to the spring action of the metal eweening the pressure-induced force on the inside of
the tube.

D. straighten, due to the spring action of the in@tarcoming the pressure-induced force on the
inside of the tube.

ANSWER: C.
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KNOWLEDGE: K1.10 [2.3/2.5]
QID: P2109 (B2109)

A centrifugal pump is taking suction from the bottof a vented cylindrical storage tank that corgain
100,000 gallons of water at 60°F. A pressure gatgee inlet to the pump indicates 40 psig. Over
the next several days, storage tank temperatureases to 90°F with no change in tank water level
and_no change in head loss in the pump suction line

Which one of the following is the current pressat¢he inlet to the pump?

A. 31.2 psig

B. 34.6 psig

C. 37.4 psig

D. 39.8 psig

ANSWER: D.

TOPIC: 191002

KNOWLEDGE: K1.11 [2.7/3.0]

QID: P210 (B210)

A simple bellows pressure detector is connecteddooling water system. The detector is located in
the reactor containment and has its low pressdeev@nted to the containment atmosphere. Current
system pressure indication is 100 psig.

If a main steam line break raises containment predsy 40 psig, the system pressure indication will
(Disregard any temperature effect on the pressetectbr.)

A. increase by 40 psig.

B. increase by the square root of 40 psig.
C. decrease by 40 psig.

D. decrease by the square root of 40 psig.

ANSWER: C.
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TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P509 (B1310)

A cooling water system bourdon tube pressure datéstocated inside a sealed building and system

pressure currently indicates 50 psig. A buildingbgent temperature increase of 20°F will cause a
change in indicated system pressunajding pressure increase of 20 psig will cause a
change in indicated system pressure.

A. significant; significant

B. negligible; significant

C. significant; negligible

D. negligible; negligible

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P611

A bellows pressure transmitter with its low-pregsside vented to containment atmosphere is being
used to measure reactor coolant system (RCS) peessh decrease in the associated pressure
indication could be caused by either a containmesggsure or an RCS pressure

A. decrease; decrease

B. increase; increase

C. decrease; increase

D. increase; decrease

ANSWER: D.
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TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P710 (B711)

Cooling water system pressure is being monitored diynple diaphragm pressure detector with its
low pressure side vented to the containment. niian steamline rupture raises containment pressure
by 20 psi, cooling water system pressure indicatvdlh (Disregard any temperature effect on the
detector.)

A. increase by 20 psi.

B. decrease by 20 psi.

C. increase by the square root of 20 psi.

D. decrease by the square root of 20 psi.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P3509 (B2912)

The pressure within a cooling water system is 1619, as indicated by a bourdon tube pressure
detector. The cooling water system and the detecélocated inside a reactor containment
building. The pressure detector case is ventéldet@ontainment building, which is currently at
atmospheric pressure.

If a steam line rupture raises the containmentdingl pressure by 20 psi, the cooling water system
pressure indication will... (Disregard any tempera effect on the detector.)

A. decrease to 80 psig.
B. decrease by a small, but indeterminate amount.
C. increase to 120 psig.
D. increase by a small, but indeterminate amount.

ANSWER: A.
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KNOWLEDGE: K1.11 [2.7/3.0]
QID: P7503 (B7504)

A cooling water system pressure detector uses albouube as the sensing element. Which one of
the following explains how the indicated systemsgrae will be affected if a local steam leak raises

the temperature of the bourdon tube by 50°F? (Aestine cooling water system pressure does not
change.)

A. Indicated pressure will decrease because thedbauube will become more flexible.

B. Indicated pressure will increase because thedooutube will become more flexible.

C. Indicated pressure will decrease because thelbouube internal pressure will increase.

D. Indicated pressure will increase because thedooutube internal pressure will increase.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.11 [2.7/3.0]
QID: P7642 (B7642)

A cooling water system pressure detector uses edbouube as the sensing element. Which one of
the following explains how the indicated systemsgree will be affected if the temperature of the
bourdon tube decreases by 30°F? (Assume the goohter system pressure does not change.)

A. Indicated pressure will decrease because thedbauube will become less flexible.

B. Indicated pressure will increase because thedooutube will become less flexible.

C. Indicated pressure will decrease because thelbodube internal pressure will decrease.

D. Indicated pressure will increase because thedooutube internal pressure will decrease.

ANSWER: A.
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TOPIC: 191002
KNOWLEDGE: K1.12 [2.8/2.9]
QID: P211 (B212)

A bourdon-tube pressure detector was indicatingés@ent of scale when it was suddenly exposed to
a high pressure transient that caused permanait sirthe bourdon tube. The detector remained
intact and actual pressure was restored to itsnaligalue.

During the pressure transient, the affected pregsuication initially went off scale high. Afténe
original pressure was restored, the indication was.

A. unpredictable.

B. less than 50 percent of scale.

C. 50 percent of scale.

D. greater than 50 percent of scale.

ANSWER: D.
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KNOWLEDGE: K1.12 [2.8/2.9]
QID: P510 (B1610)

Refer to the drawing of a bellows-type differenpagssure (D/P) detector (see figure below).

The spring in this detector (shown in a compressett) has weakened from long-term use. If the
actual D/P is constant, how will indicated D/P i@ as the spring weakens?

A. Increase, because the spring will expand more

B. Decrease, because the spring will expand more
C. Increase, because the spring will compress more
D. Decrease, because the spring will compress more

ANSWER: C.

MOVEABLE WALL
/— SEALING

)
CONNECTION /

HIGH PRESSURE
BELLOWS coNNECTION
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If a bourdon tube pressure detector is over-rasgéciently to permanently distort the bourdoneub
subsequent pressure measurement will be inaccugateise the of the detector tube will
be inaccurate.

A. distance moved by the tip

B. change in the length

C. expansion of the cross-sectional area

D. change in the volume

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.12 [2.8/2.9]
QID: P1011 (B2910)

A properly calibrated 0 to 100 psia diaphragm pressletector is connected to a pressurized system,;
the low pressure side of the detector is venteédd@tmosphere. The detector is currently producin
a system pressure indication of 75 psia.

If the detector diaphragm ruptures, indicated preswiill be approximately...

A. 0 psia.

B. 15 psia.

C. 60 psia.

D. 90 psia.

ANSWER: B.
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Refer to the drawing of a bellows-type pressuredet (see figure below).

A bellows-type pressure detector with its low-ptessside vented to containment atmosphere is being
used to measure reactor vessel pressure. A dedretge associated pressure indication will be
caused by either a containment pressure ora

A. increase; ruptured bellows
B. increase; broken spring
C. decrease; ruptured bellows
D. decrease; broken spring

ANSWER: A.

MOVEABLE WALL
/- SEALING

J MV BELLOWS
o

CONNECTION

SPRING HIGH PRESSURE
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A resistance temperature detector operates orrithage that the change in the electrical resiséan
of...

A. two dissimilar metals is directly proportionalthe temperature change measured at their junction

B. two dissimilar metals is inversely proportiotathe temperature change measured at their
junction.

C. ametal is directly proportional to its changeéamperature.

D. a metal is inversely proportional to its changeémperature.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P212

A resistance temperature detector operates orrith@pde that the change in the electrical resistan
of a metal is proportional to the change .

A. inversely; metal temperature

B. inversely; metal temperature squared
C. directly; metal temperature

D. directly; metal temperature squared

ANSWER: C.
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In a comparison between a thermocouple and aaesistemperature detector, the thermocouple
generally...

A. measures temperature less accurately.
B. is less affected by ambient temperature changes.
C. has a lower usable temperature range.

D. responds more slowly to a temperature change.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P812

If the reference junction temperature of a thernupd® remains constant, the output voltage of the
thermocouple is proportional to the

A. directly; measuring junction temperature

B. directly; square root of the measuring junctiemperature
C. inversely; measuring junction temperature

D. inversely; square root of the measuring junctemperature

ANSWER: A.
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Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initigd3§0°F. A small steam leak raises reference (cold)
junction temperature by 20°F, while the measurumgjion temperature remains constant. Without
temperature compensation for the reference juncticmnew temperature indication will be...

A. 310°F.

B. 330°F.

C. 370°F.

D. 390°F.

ANSWER: B.

o] 0
-
{
N
MEASURING (HOT)
JUNCTION — 0
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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A thermocouple operates on the principle that asuedole voltage will be produced when two...
A. similar metals form two junctions at the samaperature.

B. similar metals form two junctions at differeetiperatures.
C. dissimilar metals form two junctions at the sasmaperature.
D. dissimilar metals form two junctions at diffeteemperatures.

ANSWER: D.
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QID: P1412 (B2911)

Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initigd390°F. A small steam leak raises reference (cold)
junction temperature by 20°F, while the measurumgjion temperature remains constant. Without
temperature compensation for the reference junctiemnew temperature indication will be...

A. 370°F.

B. 390°F.

C. 400°F.

D. 410°F.

ANSWER: A.

o] 0
-
]
N
MEASURING (HOT)
JUNCTION — '}
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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In contrast to a thermocouple, a resistance teryoerdetector...

A. is used in high temperature applications.

B. does not require an external power supply forgerature indication.
C. uses a single type of metal or alloy in the s@gnslement.

D. is commonly placed in direct contact with themtored substance.

ANSWER: C.
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Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initigly0°F. A small steam leak raises both the
measuring (hot) junction and reference (cold) jiomctemperatures by 20°F. Without temperature
compensation for the reference junction, the nemperature indication will be...

A. 130°F.

B. 150°F.

C. 170°F.

D. 190°F.

ANSWER: B.

o] 0
-
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MEASURING (HOT)
JUNCTION O 0
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Refer to the drawing of a simple thermocouple cir(zee figure below).

Circuit temperature indication is initially 350°FThe reference (cold) junction temperature decsease
by 10°F, while the measuring junction temperatereains constant. Without temperature
compensation for the reference junction, the nemperature indication will be...

A. 340°F.

B. 350°F.

C. 360°F.

D. 370°F.

ANSWER: C.

D 0
-
{
N
MEASURING (HOT)
JUNCTION — O
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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What is the purpose of the reference junction ptratlis provided with many thermocouple circuits?

A. Ensures that thermocouple output is amplifieficgently for use by temperature indication
devices.

B. Ensures that temperature changes away fronh@renbcouple measuring junction do not affect
thermocouple temperature indication.

C. Ensures that electrical noise in the thermomegtension wires does not affect thermocouple
temperature indication.

D. Ensures that different lengths of thermocouptermsion wires do not affect thermocouple
temperature indication.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P2711 (B2712)

Unlike a resistance temperature detector, a typi@amocouple...

A. uses a single type of metal in the sensing eléme

B. requires a temperature-controlled referencetjonc

C. can provide temperature input to a valve colgrah a cooling water system.
D. requires an external power supply to providedation of temperature.

ANSWER: B.
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Refer to the drawing of a simple thermocouple cir(zee figure below).

A thermocouple temperature indication is initiadl{0°F with the reference (cold) junction at 125°F.
An ambient temperature decrease lowers the referj@nction temperature to 110°F, while the
measuring junction temperature remains constantthdiwt temperature compensation for the
reference junction, the new thermocouple tempegandication will be...

A. 380°F.

B. 395°F.

C. 410°F.

D. 425°F.

ANSWER: D.

o] 0
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MEASURING (HOT)
JUNCTION — 0
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Refer to the drawing of a simple thermocouple cir(zee figure below).

Given that the temperatures at the measuring dackree junctions remain constant, if a ventilation
system malfunction causes the temperature of thpdeature indication panel to increase by 10°F,
indicated temperature will...

A. not be affected.

B. increase by 10°F.

C. decrease by 10°F.

D. change in an unpredictable manner.

ANSWER: A.

o] 0
-
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MEASURING (HOT)
JUNCTION — Y
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Refer to the drawing of a simple thermocouple cir(zee figure below).

The measuring and reference junctions are locatg@da the reactor containment building while the
instrument is located in a remote location outsimecontainment building.  Thermocouple
temperature indication is initially 500°F.

An ambient temperature decrease outside the coméainbuilding lowers the temperature of the
instrument by 10°F, while the measuring and refeeganction temperatures remain constant.
Thermocouple temperature indication at the lowebiant temperature will be...

A. 490°F.

B. 500°F.

C. 510°F.

D. unpredictable.

ANSWER: B.
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Refer to the drawing of a simple chromel-alumetti@couple circuit (see figure below).

What is the effect on the thermocouple referennoetjans if the chromel and alumel extension wires
from the thermocouple connection head to the ratergunction panel are replaced with copper
wires?

A. There will no longer be any reference junctions.

B. The reference junctions will be located in temperature instrument.

C. The reference junctions will still be locatedine reference junction panel.

D. The reference junctions will be located in thermocouple connection head.

ANSWER: D.
1——1 I— =1 1— 1
| I CHROMEL | | COPPER Lo !
I | L [ |
MEASURING | | I | I |
TIP I I I : I I
I : alumer ' 1 copper ! :
O Q
I | I I I I
— — — — — —
THERMOCOUPLE REFERENCE (COLD) TEMPERATURE
CONNECTION HEAD JUNCTION PANEL INSTRUMENT
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Which one of the following is a characteristic afesistance temperature detector but not a
thermocouple?

A. Sensing element is made from a single metalloy.a
B. Requires a reference junction for accurate teatpee measurement.

C. Extension leads made from relatively expensietats or alloys are required for accurate
temperature measurement.

D. Temperature measurement relies on a sensoriedgaeperty that varies directly with the change
in the measured temperature.

ANSWER: A.

-111- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.13 [2.6/2.8]
QID: P6004 (B6005)

Refer to the drawing of a simple chromel-alumetti@couple circuit (see figure below).

What is the effect on the thermocouple referennetjans if the copper extension wires from the
reference junction panel to the temperature instntrare replaced with alumel (top) and chromel
(bottom) extension wires?

A. The reference junctions will be located in thertnocouple connection head.

B. The reference junctions will still be locatedlire reference junction panel.

C. The reference junctions will be located in thaperature instrument.

D. There will no longer be any reference junctions.

ANSWER: C.

1— ™1 1—=1 1— 1
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Refer to the drawing of a simple chromel-alumetti@couple circuit (see figure below).

The thermocouple, thermocouple connection headrefiedence junction panel are located inside a
reactor building (RB) while the temperature instamnis located outside the RB. Thermocouple
temperature indication is initially 440°F.

A steam leak inside the RB increases the tempe&stfrthe thermocouple connection head and
reference junction panel by 40°F, while the temjpeeaat the measuring tip is unchanged. What is
the resulting temperature indication?

A. 400°F
B. 440°F
C. 480°F
D. 520°F
ANSWER: A.
INSIDE | OUTSIDE
RB | RB
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|
|
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A simple two-wire resistance temperature deted®di}) is being used to measure the temperature of
a water system. Copper extension wires run frarRMD to a temperature instrument 40 feet away.
If the temperature of the extension wires decredleslectrical resistance of the extension wrils

; and the temperature indication will unless temperature compensation is
provided.
A. increase; increase
B. increase; decrease
C. decrease; increase

D. decrease; decrease

ANSWER: D.
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Refer to the drawing of a simple thermocouple cir(zee figure below).

The measuring junction temperature is currently’800hile the reference junction temperature is
being held constant at 120°F. The thermocouptaiitirs capable of indicating 32°F to 600°F and
has just been calibrated at the current conditions.

If the measuring junction temperature decreasestatmlizes at 90°F, what temperature will be
indicated?

A. 32°F
B. 60°F
C. 90°F
D. 120°F

ANSWER: C.
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For proper operation of a thermocouple circuit, riference junction temperature...
A. must be less than the measuring junction tentpera

B. must be greater than the measuring junction ézatpre.

C. may be less than, greater than, or equal to#feesuring junction temperature.

D. may be less than or greater than, but not equ#the measuring junction temperature.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P213

An open circuit in a thermocouple detector caubesaffected temperature indication to fail...
A. high.

B. low.

C. to reference junction temperature.

D. asis.

ANSWER: C.
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If shorting occurs within a resistance temperatig®ctor, the associated indication will fail...
A. low.

B. high.

C. asis.

D. to midscale.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P414 (B208)

A resistance temperature detector (RTD) is usedbalanced bridge circuit to indicate temperature.
If the RTD develops an open circuit (bridge ciraeinains intact), temperature indication will fail.

A. high.
B. low.
C. asis.
D. to midscale.

ANSWER: A.
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Refer to the drawing of a simple thermocouple cir(zee figure below) that is calibrated for a
reference junction temperature of 90°F.

Thermocouple temperature indication is currentl§°E5 Indicator range is from 0°F to 2000°F.

If one of the thermocouple extension wires loosems becomes dislodged from its terminal in the
reference junction panel, which one of the follogrtemperature indications will result?

A. O°F
B. 60°F
C. 90°F
D. 2000°F

ANSWER: C.
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Because of a thermocouple temperature displayré&ithe millivolt output of a thermocouple circuit
is being converted to a temperature value usingersion tables. The tables are based on a
thermocouple reference junction temperature of 32The actual reference junction is located in a
panel that is maintained at 120°F. Room tempegaturrounding the panel is 80°F.

What adjustment must be made to the temperatuoe ¥aken from the conversion tables to calculate
the actual temperature at the measuring tip offteenocouple?

A. Add 48°F.
B. Subtract 48°F.
C. Add 88°F.

D. Subtract 88°F.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P7103 (B7106)

A resistance temperature detector (RTD) and a tbeonple (TC) are commonly used sensors for
temperature measurement. If a temperature dispisy which of the sensors, if any, has a property
that can be measured manually and converted topet@ture value with the aid of conversion tables.
A. TC only.

B. RTD only.

C. Both TC and RTD.

D. Neither TC nor RTD.

ANSWER: C.
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Because of a thermocouple temperature displayré&ithe millivolt output of a thermocouple circuit
is being converted to a temperature value usingersion tables. The tables are based on a
thermocouple reference junction temperature of 32The actual reference junction is located in a
panel that is currently at 80°F.

The temperature value taken from the conversiolesab 120°F.

What adjustment must be made to the temperatuoe ¥aken from the conversion tables to calculate
the actual temperature at the measuring tip offtaenocouple?

A. Add 48°F.
B. Subtract 48°F.
C. Add 88°F.

D. Subtract 88°F.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.14 [2.8/2.9]
QID: P7652 (B7652)

Because of a thermocouple temperature displayré&ithe millivolt output of a thermocouple circuit
is being converted to a temperature value usingersion tables. The tables are based on a
thermocouple reference junction temperature 6F32 The actual reference junction is located in a
panel that is maintained at %8 Room temperature surrounding the panel i$72

What adjustment must be made to the temperatuoe vaken from the conversion tables to calculate
the actual temperature at the measuring tip offtaenocouple?

A. Add 64°F.
B. Subtract 64F.
C. Add 40F.
D. Subtract 40F.

ANSWER: A.
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What type of sensor is most commonly used to pewénote position indication of a valve that is
normally either fully open or fully closed?

A. Limit switch
B. Reed switch
C. Servo transmitter

D. Linear variable differential transformer

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.16 [2.3/2.7]
QID: P1313 (B1712)

Which one of the following devices is commonly usegrovide remote indication of valve position
on an analog meter in units of "percent of full Wik

A. Limit switch

B. Reed switch

C. Linear variable differential transformer
D. Resistance temperature detector

ANSWER: C.
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Refer to the simplified drawing of a control rodsgimn detector (see figure below).

Coils of wire connected to an AC power supply amb used to monitor the position of a control rod
in areactor. The coils are mounted in a columisida the reactor vessel head such that the steel
control rod drive shaft passes upward through this as the control rod is withdrawn. Currenthgt
top of a control rod drive shatft is located betweeils A and B as shown. The control rod is to be
withdrawn until the top of the control rod driveashis located just below coil C.

Compared to the initial coil output currents, aftex control rod is withdrawn the output current of
coil A will be ; and the output currehtaoil B will be

A. higher; higher
B. higher; lower
C. the same; higher
D. the same; lower

ANSWER: D.

AC
SUPPLY

colL Q,
B N~
= AMMETER

COIL
A

CONTROL ROD POSITION DETECTOR
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Refer to the simplified drawing of a control rodsgimn detector circuit (see figure below).

A magnet on the control rod extension (or driveggfskequentially closes individual reed switches
mounted vertically adjacent to the control rod drhousing. A constant +5 DC volts is supplied to
the input of the resistor network at resistar R

A control rod is initially fully inserted such thatl reed switch contacts are open; then the rod is
withdrawn until reed switch contact B closed. Compared to the initial circuit cutegrthe current
through resistor Rafter the rod withdrawal will be ; ahd butput current of the resistor
network to the amplifier will be

A. lower; higher

B. lower; lower

C. higher; higher

D. higher; lower

ANSWER: A.
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Reed switches are being used in an electrical miagstircuit to monitor the position of a controld
in a reactor. The reed switches are mounted @t above the reactor vessel such that the dontro
rod drive shaft passes by the reed switches asotfieol rod is withdrawn.

Which one of the following describes the action tteuses the electrical output of the measuring
circuit to change as the control rod is withdrawn?

A. An AC coil on the control rod drive shaft indgce voltage into each reed switch as the drive shaf
passes by.

B. A metal tab on the control rod drive shaft meubally closes each reed switch as the drive shaft
passes by.

C. The primary and secondary coils of each reetthvaittain maximum magnetic coupling as the
drive shaft passes by.

D. A permanent magnet on the control rod drive tsai@ifacts the movable contact arm of each reed
switch as the drive shaft passes by.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.17 [3.3/3.5]
QID: P1612

A reactor is shut down at 100 cps in the sourcgeavhen a loss of coolant accident occurs.
Assuming the source neutron production rate renw@instant, how and why will excore source range
detector outputs change as homogeneous core vordireases from 20 percent to 40 percent?

A. Increases, because more neutron leakage isrougur

B. Decreases, because less neutron leakage igiagcur

C. Increases, becauserHs increasing.

D. Decreases, becauserfs decreasing.

ANSWER: A.
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Given the following conditions:

e The reactor is shut down.

e The reactor coolant system is at normal operatieggure and temperature.

e The BFR source range detectors are properly positionesidmithe reactor vessel and adjacent
to the lower portion of the core.

¢ All BF3 source range detectors are indicating approxima@d cps.

¢ A sudden loss of coolant accident occurs that caliskk boiling and homogeneous core
voiding in the reactor vessel.

Assuming that the source neutron flux level remaorsstant, how and why will source range detector
outputs change as homogeneous core voiding ina&ase 0 percent to 50 percent?

A. Increase, because the detectors will experiariigher rate of neutron interactions due to thal ax
power distribution shifting toward the lower portiof the core.

B. Increase, because the detectors will experiartagher rate of neutron interactions due to
increasing neutron leakage from the core.

C. Decrease, because the detectors will experhmeer rate of neutron interactions due to a
decreasing subcritical multiplication neutron level

D. Decrease, because the detectors will experighoeer rate of gamma interactions due to
decreasing reactor coolant attenuation.

ANSWER: B.
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Scintillation detectors convert radiation energyilght by a process known as...
A. gas amplification.

B. space charge effect.

C. luminescence.

D. photoionization.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P16

A BFs proportional counter is being used to measureroelg¢vel during a reactor startup. Which
one of the following describes the method usechsuee that neutron indication_is not affected by
gamma reactions in the detector?

A. Two counters are used: one sensitive to newnohgamma and the other sensitive to gamma only.
The outputs are electrically opposed to cancegtrema-induced currents.

B. The BE proportional counter measures neutron flux of dugh intensity that the gamma signal
is insignificant compared to the neutron signal.

C. In a proportional counter, gamma-induced pudsesof insufficient duration to generate a
significant output. Only neutron pulses have sight duration to be counted by the detector
instrumentation.

D. In a proportional counter, neutron-induced psilgee significantly larger than gamma pulses.
The detector instrumentation filters out the srmajeemma pulses.

ANSWER: D.
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Most of the electrons collected in a fission chandye released as a result of ionizations caused
directly by...

A. fission fragments.
B. fission gammas.
C. fission betas.

D. fissionable materials.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P215

Which one of the following describes the reasortltierhigh sensitivity of a Geiger-Mueller tube
radiation detector?

A. Changes in applied detector voltage have l@ffect on detector output.
B. Geiger-Mueller tubes are thinner than otheratolin detector types.

C. Any incident radiation event causing primaryization results in ionization of the entire detecto
gas volume.

D. Geiger-Mueller tubes are operated at relatil@ly detector voltages, allowing detection of low
energy radiation.

ANSWER: C.
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A gas-filled radiation detector operating in tha @hamber region is exposed to a gamma radiation
field. If the gamma radiation field remains comstahile the detector applied voltage is increased
but kept within the ion chamber region, the deteotdput will...

A. increase, because of an increase in secondaizations.

B. remain the same, because detector output igffemtted by a change in voltage in this region.

C. increase, because of a decrease in the recatoimd primary ions.

D. remain the same, because the detector is alggadycing its maximum output.

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P316

Which one of the following materials is typicallystalled inside an ion chamber detector that id use
for reactor power indication?

A. Polyethylene
B. Boron-10

C. Uranium-238
D. Rhodium-103

ANSWER: B.
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In a gas-filled radiation detector operating in plmeportional region, essentially of the

ions caused by incident radiation are collected; the number of ions collected from secondary
ionizations is the applied voltage.

A. all; independent of
B. none; related to
C. all; related to

D. none; independent of

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1013

Which one of the following features is typicallyaasto enhance thermal neutron detection in a
gas-filled detector?

A. Encapsulate the detector in polyethylene.

B. Encapsulate the detector in boron-10.

C. Line the inside of the detector with polyethyen
D. Line the inside of the detector with boron-10.

ANSWER: D.
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Which one of the following is a characteristic agi@er-Mueller tube radiation detectors?
A. They can discriminate between neutron and gamaaiiation.
B. They can discriminate between gammas of difteenergies in the MeV range.

C. They provide an output that is inversely projoorl to the applied voltage within the
Geiger-Mueller region.

D. They undergo maximum gas amplification whenereron is formed in the tube.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1213

Which one of the following describes why adg¥foportional counter can be used in the sourcgeran
to measure neutron radiation in a radiation fiblat also contains gamma radiation?

A. Neutrons directly ionize the BRgas, producing larger pulses than gammas.

B. Neutrons interacting with the BEas result in the release of alpha particles whrdduce larger
pulses than gammas.

C. Neutrons are captured by boron-10 and produdii@cil neutrons that completely ionize the fill
gas in the detector.

D. The gamma radiation field is insignificant whammpared to the neutron field.

ANSWER: B.
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Which one of the following types of radiation wpitoduce the greatest number of ions while passing
through one centimeter of air? (Assume the saitialikinetic energy for each type of radiation.)

A. Alpha
B. Beta
C. Gamma
D. Neutron

ANSWER: A.

TOPIC: 191002

KNOWLEDGE: K1.18 [2.6/2.8]

QID: P1513 (B1514)

Which one of the following lists the two types @fsgfilled radiation detectors whose outputs will be
least affected by a small variation (10 voltsjhe voltage applied to the detectors? (Assume the
applied voltage remains within normal range.)

A. Limited proportional and Geiger-Mueller

B. lon chamber and proportional

C. Proportional and limited proportional

D. Geiger-Mueller and ion chamber

ANSWER: D.
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Which one of the following describes a characterist a Geiger-Mueller radiation detector?
A. Radiation types can be identified by pulse heagid duration.

B. Specific radionuclides can be identified witle thse of gamma spectrometry.

C. Small variations in applied voltage will resmtlarge changes in detector output.

D. Any type of radiation that ionizes the detegas will produce the same magnitude detector output
pulse.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1713 (B1714)

A Geiger-Mueller radiation detector is located iradiation field consisting of beta, gamma, and fas
neutron radiation. Assuming each type of radiaénters the detector gas chamber and ionizes the
detector gas, which one of the following descrithesresulting detector pulse sizes?

A. Beta radiation will produce a larger pulse dizan either gamma or fast neutron radiation.

B. Gamma radiation will produce a larger pulse s either beta or fast neutron radiation.

C. Fast neutron radiation will produce a largerspudize than either beta or gamma radiation.

D. Beta, gamma, and fast neutron radiation wildpice pulse sizes that are equal in magnitude.

ANSWER: D.
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A gas-filled radiation detector operating in thegortional region is exposed to a constant gamma
radiation field. If the applied voltage is incredsut maintained within the proportional regidre t
rate of ion collection will...

A. increase, because more secondary ionizationscargring in the detector.

B. increase, because fewer primary ions are reaampin the detector prior to reaching the
electrodes.

C. stay approximately the same, because the iamlobiais operating at saturated conditions.

D. stay approximately the same, because all optimeary ions were already being collected at the
lower voltage.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P1909 (B1113)

What is the function of the positive electrode mi@an chamber?
A. Produce ions when exposed to a radiation field.

B. Release electrons to combine with positive ions.

C. Perform gas quenching to maximize detector geigi

D. Collect the electrons released during gas iditiza

ANSWER: D.
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Just prior to a plant outage, the power range andaestruments (using excore detectors) were
calibrated at 50 percent reactor power. Duringoil@ge, 25 percent of the fuel assemblies were
shuffled to reduce the power being produced atémer of the core. No fuel assemblies were
replaced.

Immediately after the outage, when the reactataisikized at 50 percent, indicated reactor powdlr wi
be than actual power because neutrkagedrom the core has

A. higher; increased
B. higher; decreased
C. lower; increased

D. lower; decreased

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2013 (B313)

A gas-filled radiation detector operating in tha @hamber is exposed to a constant gamma radiation

field. If the applied voltage is increased but miained within the ion chamber region, the rateof
collection will...

A. increase, because more secondary ionizationscatgring in the detector.

B. stay approximately the same, because all optimeary ions were already being collected at the
lower voltage.

C. increase, because fewer primary ions are regongpin the detector prior to reaching the
electrodes.

D. stay approximately the same, because the iomlsbais operating at saturated conditions.

ANSWER: B.
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What is the effect on a gas-filled neutron deteofmrating in the proportional region if the detect
voltage is increased such that the detector opecitser to the high end of the proportional region

A. Neutron-induced pulses will become so large fgamhma pulse discrimination is no longer
needed, yielding a more accurate neutron count rate

B. The positive space charge effect will increase arevent collection of both gamma- and
neutron-induced pulses, yielding a less accuraté&rore count rate.

C. A high rate of incident gamma radiation willuésn the combination of multiple small
gamma-induced pulses into larger pulses. Theldag®abined pulses will be counted as
neutron-induced pulses, yielding a less accuraté&ror count rate.

D. Detection of any single ionizing event will réiSa ionizing nearly the entire detector gas voeum
The resulting large pulses will prevent the detefitum differentiating between radiation types,
yielding a less accurate neutron count rate.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2313 (B2613)

A gas-filled radiation detector operating in thegortional region is exposed to a constant gamma
radiation field. If the applied voltage is decreddut maintained within the proportional regidre t
rate of ion collection will...

A. stay approximately the same, because all printary are collected as long as detector voltage
remains in the proportional region.

B. stay approximately the same, because the detiecttll operating at saturated conditions.

C. decrease, because a decreased space charge ti@positive electrode reduces gas
amplification.

D. decrease, because fewer secondary ionizatienscaurring in the detector.

ANSWER: D.
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A gas-filled radiation detector operating in tha @hamber region is exposed to a constant gamma
radiation field. If the applied voltage is decreddut maintained within the ion chamber regiog, th
rate of ion collection will...

A. stay approximately the same, because all optheary ions continue to be collected and
essentially no secondary ionizations are occurring.

B. stay approximately the same, because detecesatpn in the ionization chamber region is
characterized by complete ionization of the detegés.

C. decrease, because fewer primary ionizations@erring in the detector as detector voltage
decreases.

D. decrease, because fewer secondary ionizatienscaurring in the detector as detector voltage
decreases.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2513

A nuclear power plant startup is in progress imratdy following a reactor refueling outage. The

external nuclear instrumentation (NI) was calibdede 50 percent power just prior to the refueling

outage and has not been readjusted.

If actual reactor power level is increased to 5@@et and stabilized, NI power level will indicate
than actual reactor power level becausen compared to pre-outage 50 percent power

level operation,

A. higher; the total core fission rate has inceehs

B. lower; the total core fission rate has decreased

C. higher; the fission rate in the outer portiortte core has increased

D. lower; the fission rate in the outer portiontloé core has decreased

ANSWER: D.
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Which one of the following describes the reasorttierhigh sensitivity of a gas-filled radiation
detector operating in the Geiger-Mueller region?

A. Any radiation-induced ionization results in aga detector output pulse.

B. Geiger-Mueller detectors are longer than otigpes of radiation detectors, resulting in greater
detector surface area.

C. The detector output is inversely proportionatie applied voltage within the Geiger-Mueller
region.

D. High detector voltage allows differentiationween the various radiation types.

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P2713

During a refueling outage, the fuel assemblies werenfigured to reduce the radial power peaket th
center of the core while maintaining the same réttednal power. Excore power range detectors
were calibrated at 50 percent power just priohtodutage.

How will indicated reactor power compare to actealctor power when the nuclear power plant is
stabilized at 50 percent power following the outage

A. Indicated reactor power will be higher than atteactor power due to increased core neutron
leakage.

B. Indicated reactor power will be higher than atreactor power due to decreased core neutron
leakage.

C. Indicated reactor power will be lower than atteactor power due to decreased core neutron
leakage.

D. Indicated reactor power will be lower than atteactor power due to increased core neutron
leakage.

ANSWER: A.
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Which one of the following statements describesogperation of a gas-filled radiation detector
operating in the proportional region?

A. The number of ions collected from both primanga&econdary ionizations is independent of the
applied voltage.

B. Essentially all of the ions from primary ioniiats are collected; the number of ions collected
from secondary ionizations is independent of th@iag voltage.

C. The number of ions collected from both primang aecondary ionizations varies directly with the
applied voltage on a logarithmic scale.

D. Essentially all of the ions from primary ioniiats are collected; the number of ions collected
from secondary ionizations varies directly with #pplied voltage on a logarithmic scale.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P3413

A boron trifluoride (BFE) detector (proportional counter) is normally usednonitor only source
range core neutron level. How will the detectad anurce range count rate indication be affected if
normal detector high voltage is inadvertently aggblduring reactor operation in the power range?

A. The BR gas will become completely ionized and source eandication will stabilize at a
constant low value.

B. The Bk gas will become completely ionized and source eandication will stabilize at a
constant high value.

C. The detector electrodes will become exposed extremely high neutron flux and cause a false
high reading on the source range indication.

D. The detector electrodes will become exposedtexsremely high gamma flux and cause a false
high reading on the source range indication.

ANSWER: A.

-138- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--PWR

February 2016
TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P3906 (B3907)

A beta particle and an alpha particle enter ande@nization in a gas-filled radiation detector
operating in the Geiger-Mueller region. Which afi¢he following accurately compares the
amplitude of the detector pulses caused by ea@hdipadiation?

A. The beta patrticle pulse will be larger in amyodié.

B. The alpha particle pulse will be larger in aryae.

C. The pulses will be the same for both types diaton.

D. Cannot be determined without particle kinetiergry information.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P4506 (B4507)

A nuclear power plant has been shut down for onetmo A portable gas-filled radiation detector is
needed to monitor shutdown reactor core neutroel fleem a location outside the reactor vessel.
The detector must be able to distinguish betweerzabions caused by gamma and neutron radiation.

Which region(s) of the gas-filled detector charesti& curve is/are acceptable for operation of the
detector?

A. Geiger-Mueller, lon Chamber, and Proportiongiioas are all acceptable.

B. Proportional region is acceptable, and lon Chamnégion also may be usable.
C. lon Chamber region is acceptable, and GeigeriBtuggion also may be usable.
D. Geiger-Mueller region is acceptable, and Prapoai region also may be usable.

ANSWER: B.
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Quench gases are added to gas-filled radiatiorciesethat operate in the region; the
guench gases prevent a single ionization event f@using in the detector gas volume.

A. ion chamber; multiple discharges
B. ion chamber; secondary ionizations
C. Geiger-Mueller; multiple discharges

D. Geiger-Mueller; secondary ionizations

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P4906 (B4907)

Which one of the following contains the pair of igttbn detector types that are the most sensitive t
low-energy beta and/or gamma radiation?

A. Geiger-Mueller and scintillation
B. Geiger-Mueller and ion chamber
C. lon chamber and scintillation

D. lon chamber and proportional

ANSWER: A.
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A beta patrticle and an alpha particle with equakkc energies cause ionization in a gas-filled
radiation detector. The detector is operatingh@ion chamber region of the gas ionization curve.
Which one of the following describes the amplitudéthe detector pulses caused by each type of
radiation?

A. The beta patrticle pulse will be larger in amyadié.
B. The alpha particle pulse will be larger in aryde.

C. The amplitudes of both pulses will be approxehaequal for all detector voltages in the ion
chamber region.

D. The amplitudes of both pulses will be approxmehaequal for all detector voltages in the ion
chamber region, as well as all detector voltageside the ion chamber region.

ANSWER: B.
TOPIC: 191002

KNOWLEDGE: K1.18 [2.6/2.8]
QID: P5306 (B5307)

Which one of the following types of radiation detes is generally not used for measuring a
high-intensity beta and gamma radiation field beeanf a relatively long detector recovery time, or
dead time, following each ionization event.

A. Geiger-Mueller

B. lon chamber

C. Proportional

D. Scintillation

ANSWER: A.
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A proportional detector with pulse height discri@tiion circuitry is being used in a constant fietd o
neutron and gamma radiation to provide source rapgé&on count rate indication. Assume that the
pulse height discrimination setpoint does not cleang

If the detector voltage is increased but maintaingdin the proportional region, count rate indioat
will increase because...

A. a single neutron- or gamma-induced ionizing ewet result in multiple pulses inside the
detector.

B. the ratio of the number of neutron-induced paitsegamma-induced pulses inside the detector will
increase.

C. the positive space charge effect will increasst @omote the collection of both gamma- and
neutron-induced pulses.

D. all detector pulses will increase in amplitudel @reviously uncounted gamma pulses will be
added to the total count rate.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P6006 (B6007)

Which one of the following types of radiation ddt@s uses a gas volume for radiation detection and
will typically produce the weakest output signaif of the detectors are placed in the same gamma
radiation field?

A. Geiger-Mueller

B. lon chamber

C. Proportional counter

D. Scintillation

ANSWER: B.
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Which one of the following types of radiation detes is typically the least accurate in determining
the dose rate to a human body from an unspecifiacte of radiation?

A. Geiger-Mueller
B. lon chamber
C. Proportional counter

D. Scintillation

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P6405 (B6407)

A fission chamber neutron detector is located @omstant neutron radiation field and is initially
operating in the proportional region. If the vgkaapplied to the detector is changed such that the
detector operates in the ion chamber region, tteeafaneutron interactions in the detector will

; and the amplitude of each neutron-ieddgetector pulse will
A. increase; increase
B. decrease; decrease
C. remain the same; increase

D. remain the same; decrease

ANSWER: D.
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Which one of the following describes the positipace charge effect associated with a gas-filled
radiation detector?

A. Multiple detector pulses result from a singlaigation event because positive ions form a cloud
around the negative electrode, which increasesldwatric field strength, thereby initiating
secondary ionizations.

B. Multiple detector pulses result from a singleization event because positive ions form a cloud
around the positive electrode, which increaselbetric field strength, thereby initiating
secondary ionizations.

C. The pulse amplitude resulting from an ionizagwent is reduced because positive ions form a
cloud around the negative electrode, which redtleeglectric field strength, thereby limiting
secondary ionizations.

D. The pulse amplitude resulting from an ionizatement is reduced because positive ions form a
cloud around the positive electrode, which redubeslectric field strength, thereby limiting
secondary ionizations.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P6906 (B6906)

In which usable region(s) of the gas-filled deteadmization curve is the pulse height resultingnfir
the detection of a 1 MeV beta particle the sama @adleV alpha particle?

A. Geiger-Mueller only.

B. Geiger-Mueller and lonization Chamber.
C. Proportional only.

D. Proportional and lonization Chamber.

ANSWER: A.
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Which one of the following personal radiation moniihg devices can be charged with DC voltage to
“zero” the device prior to use?

A. Film badge
B. Alarming dosimeter
C. Thermoluminescent dosimeter

D. Self-reading pocket dosimeter

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7505 (B7507)

A Geiger-Mueller detector with ‘gpancaké probe (often called a frisker) is being used toitoy
personnel leaving a radiologically controlled are@he probe is equipped with a mica window.

Two individuals have radioactive skin contaminatieone individual with only alpha emitters, and
the other with only beta emitters. Both typesawfiation are being emitted at the same rate. The
same percentage of each type of radiation entergrtibe’s detection chamber and causes ionization.

Which one of the following describes the detestapunt rate response to the alpha and beta
radiation?

A. The count rate will be higher for the alpha edidin.

B. The count rate will be higher for the beta rdia

C. The count rate will be the same for both typasdiation.

D. Cannot be determined without knowing the enéeggls of the radiation.

ANSWER: C.
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Just prior to a plant outage, the power range andaestruments (using excore detectors) were
calibrated at 50 percent reactor power. Duringoi@ge, 40 fuel assemblies from the center of the
core were exchanged with 40 higher enriched fusgrablies from the outer portions of the core. No
other fuel assemblies were affected.

Immediately after the outage, when the reactotaBikized at 50 percent power, indicated reactor
power will be than actual reactor pdvesause neutron leakage from the core has

A. lower; decreased

B. lower; increased

C. higher; decreased

D. higher; increased

ANSWER: A.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7613 (B7613)

A proportional detector with pulse height discri@tiion circuitry is being used in a constant fietd o
neutron and gamma radiation to provide source raegé&on count rate indication. Assume the
pulse height discrimination value does not change.

If the detector voltage is decreased significaritlyt, maintained within the proportional region, the
detector count rate indication will ; #meldetector will become susceptible
to the positive space charge effect.

A. decrease; less

B. decrease; more

C. remain the same; less

D. remain the same: more

ANSWER: A.
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A gas-filled radiation detector that operates m @eiger-Mueller region of the gas ionization cus/e
being used in a constant radiation field. If tie¢edtols operating voltage is increased by 50 volts
while remaining in the Geiger-Mueller region, thetettor’'s count rate indication will
and the ability of the detector to detect gammaatauh will

A. increase; improve
B. increase; remain the same
C. remain the same; improve

D. remain the same; remain the same

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.18 [2.6/2.8]
QID: P7672 (B7672)

A proportional detector with pulse height discri@tiion circuitry is being used in a constant fietd o
neutron and gamma radiation to provide source raegé&on count rate indication. Assume the
pulse height discrimination value does not change.

If the detector voltage is increased significanblyt maintained within the proportional region, the
detector count rate indication will ; #meldetector will become susceptible
to the positive space charge effect.

A. increase; less

B. increase; more

C. remain the same; less

D. remain the same: more

ANSWER: B.
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A fission chamber detector is initially operatimgthe proportional region to measure neutron fiux i

the source range. |If the voltage applied to thealer is changed such that the detector is opey ati

the ion chamber region, the detector will produce pulses; and will experience a
positive space charge effect.

A. larger; larger

B. larger; smaller

C. smaller; larger

D. smaller; smaller

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.19 [3.1/3.3]
QID: P216 (B214)

Which one of the following describes a characterist a self-reading pocket dosimeter (SRPD)?
A. The output of an SRPD is a dose rate in mR/hr.

B. SRPDs are primarily sensitive to beta radiation.

C. SRPD readings must be considered inaccurate thiegrare dropped.

D. SRPDs hold their charge indefinitely when remibfrem a radiation field.

ANSWER: C.
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Which one of the following types of radiation iftmajor contributor to the dose indication on a
self-reading pocket dosimeter (SRPD)?

A. Alpha
B. Beta
C. Gamma
D. Neutron

ANSWER: C.

TOPIC: 191002

KNOWLEDGE: K1.19 [3.1/3.3]

QID: P5706 (B5707)

Which one of the following describes a characterist a self-reading pocket dosimeter?
A. Provides dose rate indication in mR/hr.

B. More sensitive to gamma radiation than betaatazh.

C. Contains crystals that luminesce when expos&hiring radiation.

D. Can be stored as an accurate record of lifetadetion exposure.

ANSWER: B.
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A nuclear plant worker normally wears a thermoluesitent dosimeter (TLD) or similar device for
measuring radiation exposure. When a self-regolatget dosimeter (SRPD) is also required, where
will the SRPD be worn and why?

A. Below the waist near the TLD to measure radrafrom the same source(s).

B. Below the waist away from the TLD to measurdaatdn from different sources.

C. Above the waist near the TLD to measure radidtiom the same source(s).

D. Above the waist away from the TLD to measuraatoh from different sources.

ANSWER: C.

TOPIC: 191002
KNOWLEDGE: K1.19 [3.1/3.3]
QID: P7633 (B7633)

A Geiger-Mueller detector with ‘gpancaké probe (often called a frisker) is being used toitow
workers leaving a radiologically controlled areadontamination. The probe is equipped with a
mica window. The background detector count raOispm.

As one individual’s shoe is scanned, the dete&ading increases to 200 cpm. When a sheet of
paper is placed between the probe and the shodetbetor reading decreases to 60 cpm. Which one
of the following is indicated by the decrease ia tietector reading?

A. The contamination contains beta particles.

B. The contamination contains alpha particles.

C. The contamination does not contain beta pasticle

D. The contamination does not contain alpha pasicl

ANSWER: B.
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A Geiger Mueller detector with ‘gpancaké probe (sometimes called a frisker) is being used t
monitor for skin contamination. During friskindne probe is more likely to detect contamination if
the probe is held than one-half incimfiiwe skin; and is moved than two
inches per second.

A. farther; faster

B. farther; slower

C. closer; faster

D. closer; slower

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.19 [3.1/3.3]
QID: P7691 (B7691)

A nuclear plant worker normally wears a thermoluesitent dosimeter (TLD) or similar device for
measuring whole body radiation exposure. Whenfaegding pocket dosimeter (SRPD) is also
required for whole body monitoring, where will tS®PD be worn and why?

A. Near the TLD to add exposure to the TLD measergm

B. Near the TLD to measure radiation affectingghme part of the body.

C. Away from the TLD to add exposure to the TLD sw@ament.

D. Away from the TLD to measure radiation affectangifferent part of the body.

ANSWER: B.
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Which one of the following describes the ion cdilec that occurs in a proportional counter, such as
BFs detector?

A. A fraction of the ions created by primary iortibas are collected. No secondary ionizations take
place.

B. Virtually all of the ions created by primary iaations are collected. No secondary ionizations
take place.

C. Virtually all of the ions created by primary irations along with a fraction of the ions creabgd
secondary ionizations are collected.

D. Virtually all of the ions created by primary aselcondary ionizations are collected.

ANSWER: D.

TOPIC: 191002
KNOWLEDGE: K1.20 [2.5/2.7]
QID: P1514 (B511)

A fission chamber neutron monitoring instrumemgerating in the proportional region. If a
complete loss of fission chamber gas pressure scthe instrument indication will fail...

A. upscale.

B. downscale.
C. asis.

D. to midscale.

ANSWER: B.
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During reactor power operation, a reactor coolamle is taken and analyzed. Which one of the
following lists three radionuclides that are aHlicative of a fuel cladding failure if detected in
elevated concentrations in the reactor coolant &fnp

A. Lithium-6, cobalt-60, and argon-41

B. lodine-131, cesium-138, and strontium-89

C. Nitrogen-16, xenon-135, and manganese-56

D. Hydrogen-2, hydrogen-3, and oxygen-18

ANSWER: B.

TOPIC: 191002
KNOWLEDGE: K1.20 [2.5/2.7]
QID: P6406

During power operation, a reactor coolant samplakien and analyzed. Which one of the following
lists three nuclides that are all indicative ofesgible fuel cladding failure if found to be at\aleed
concentrations in the reactor coolant sample?

A. Oxygen-18, iron-59, and zirconium-95

B. Cobalt-60, iodine-131, and xenon-135

C. Krypton-85, strontium-90, and cesium-136

D. Hydrogen-2, hydrogen-3, and nitrogen-16

ANSWER: C.

-153- Sensors and Detectors



