NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.01 [2.4/2.5]
QID: B9

What happens to the pressure and velocity of vestér passes through a venturi?

A. Pressure remains constant, but the velocityeimees as the diameter of the venturi decreases.
B. Pressure increases, but the velocity decreasttealiameter of the venturi decreases.

C. Pressure decreases, but the velocity remairgatras the diameter of the venturi increases.

D. Pressure increases, but the velocity decreastt®aliameter of the venturi increases.

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.01 [2.4/2.5]
QID: B159

Which one of the following is a characteristic ofenturi flow device?

A. Develops an output signal by measuring the wbfidial pressure of the fluid as it passes through
the device.

B. Can measure the rate of flow of incompressihigl$, but not of compressible fluids.
C. Develops an output signal by measuring the wslof the fluid as it passes through the device.
D. Produces a head loss that is greater than ek lbes produced by an orifice.

ANSWER: A.
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QID: B305 (P308)

A cooling water system is operating at steady-statelitions indicating 900 gpm with 60 psid across
the flow transmitter venturi. If cooling water florate 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.
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QID: B407 (P1606)

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 ugr{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.
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QID: B508
As water flows through a venturi flow element, the pressure and the velocity

of the fluid occurs at the throat of the venturi.
A. highest; highest

B. lowest; lowest

C. lowest; highest

D. highest; lowest

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.01 [2.4/2.5]
QID: B706 (P707)

A cooling water system is operating at a steadiestaw rate of 700 gpm with 60 psid across thavflo
transmitter venturi. If cooling water flow rateilrgcreased 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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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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QID: B907 (P1308)

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

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

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

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.01 [2.4/2.5]
QID: B2106 (P908)

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. Orifice
ANSWER: D.
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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.

TOPIC: 291002

KNOWLEDGE: K1.01 [2.4/2.5]

QID: B2306 (P2306)

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 . (Assume water is incompressible.)

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

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

ANSWER: A.
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QID: B2506 (P2505)

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 steammbessaised.

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: 291002
KNOWLEDGE: K1.01 [2.4/2.5]
QID: B2806 (P2808)

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 wthideupstream 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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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.
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QID: B3306 (P1106)

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

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

ANSWER: B.

U e
—
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KNOWLEDGE: K1.01 [2.4/2.5]
QID: B3706 (P3706)

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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QID: B4804 (P4804)

A cooling water system uses a horizontal ventuthwi 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.

TOPIC: 291002

KNOWLEDGE: K1.01 [2.4/2.5]

QID: B6104 (P6103)

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
accountforchangesin__ as the steans tlonwugh the venturi.

A. velocity

B. enthalpy

C. internal energy

D. specific volume

ANSWER: D.
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KNOWLEDGE: K1.01 [2.4/2.5]
QID: B6804 (P6803)

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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TOPIC: 291002
KNOWLEDGE: K1.01 [2.4/2.5]
QID: B7632 (P7632)

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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KNOWLEDGE: K1.01 [2.4/2.5]
QID: B7681 (P7681)

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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KNOWLEDGE: K1.02 [2.4/2.5]
QID: B10

The change in pressure across a main steam lwesflEment is...
A. directly proportional to the volumetric flow eat

B. inversely proportional to the volumetric flowtea

C. directly proportional to the mass flow rate.

D. inversely proportional to the mass flow rate.

ANSWER: A.

TOPIC: 291002
KNOWLEDGE: K1.02 [2.4/2.5]
QID: B906

If the density input to a density-compensated stBawinstrument rapidly fails high, the indicated
flow will...

A. increase and stabilize at a new higher value.
B. increase temporarily, then return to its initialue.
C. decrease and stabilize at a new lower value.
D. decrease temporarily, then return to its innialue.

ANSWER: A.
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KNOWLEDGE: K1.02 [2.4/2.5]
QID: B1606 (P406)

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: 291002

KNOWLEDGE: K1.02 [2.4/2.5]

QID: B1806 (P6)

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.
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KNOWLEDGE: K1.02 [2.4/2.6]
QID: B2906 (P305)

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 indrease
D. increase, because the density input has inaease

ANSWER: D.
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TOPIC: 291002
KNOWLEDGE: K1.02 [2.4/2.5]
QID: B4604 (P4603)

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 voluméae 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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TOPIC: 291002
KNOWLEDGE: K1.02 [2.4/2.5]
QID: B4704 (P4703)

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 andhthiat steam volumetric flow rate is the same
before and after the pressure change.

Which one of the following is the approximate mHsw 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.
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TOPIC: 291002
KNOWLEDGE: K1.04 [2.9/3.1]
QID: B8

A leak develops in the high-pressure side of a fii@tector. What effect does the leak have on the
affected flow indication?

A. The measuredP will decrease, causing indicated flow to decrease
B. The measuredP will decrease, causing indicated flow to increase
C. The measuredP will increase, causing indicated flow to decrease

D. The measuredP will increase, causing indicated flow to increase

ANSWER: A.

TOPIC: 291002
KNOWLEDGE: K1.04 [2.9/3.1]
QID: B211

A differential pressure (D/P) cell is being usedrteasure flow rate in a cooling water system. Flow
rate is indicating 75 percent of scale. If the D&R diaphragm ruptures, indicated flow rate will.

A. decrease, because low D/P is sensed.
B. decrease, because high D/P is sensed.
C. increase, because low D/P is sensed.

D. increase, because high D/P is sensed.

ANSWER: A.
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KNOWLEDGE: K1.04 [2.9/3.1]
QID: B307 (P307)

A differential pressure flow detector is connedeé 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: 291002
KNOWLEDGE: K1.04 [2.9/3.1]
QID: B707 (P706)

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 [2.9/3.1]
QID: B1006

Which one of the following will cause indicateduid flow rate to be higher than actual flow rate
when using a differential pressure (D/P) flow d&tewvith a calibrated orifice?

A. System pressure decreases.
B. The detector diaphragm ruptures.
C. Debris becomes lodged in the orifice.

D. The pressure surrounding the D/P detector hgu$treases.

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.04 [2.9/3.1]
QID: B1506 (P1205)

If the orifice in a differential pressure (D/P)Wlsensor erodes such that the orifice opening besom
larger, indicated flow rate will dueto 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 [2.9/3.1]
QID: B1607

A flow instrument for an operating cooling watesm was calibrated with the differential pressure
flow detector equalizing valve slightly open. hetvalve is subsequently closed, flow indication
will....

A. decrease and stabilize above 0 gpm.
B. decrease and stabilize at 0 gpm.
C. increase and stabilize at the actual flow rate.

D. increase and stabilize above the actual flow.rat

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.04 [2.9/3.1]
QID: B2310 (P2305)

An orifice is being used in an operating coolingevaystem to measure flow rate. Which one of the
following will cause the differential pressure sethi@cross 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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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B607 (P8)

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

A. Increase temporarily, and then return to iniialue.
B. Decrease temporarily, and then return to inita&ue.
C. Increase to the maximum value.

D. Decrease to the minimum value.

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.05 [3.1/3.1]
QID: B608 (P607)

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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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B708 (P705)

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

The purpose of square root compensation in thg fleeasuring 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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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B908

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

At which one of the following locations is the loste@ressure 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: B.

tt

I

PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B1007 (P2807)

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.
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PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B1108

If the flow rate through a differential pressurdRpdetector flow nozzle doubles, by what factor
would the D/P increase?

A. V2

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.05 [3.1/3.1]
QID: B1307

Flow rate in a cooling water system, measured usiddferential pressure (D/P) detector, indicates

100 gpm at a D/P of 30 psid. If indicated floweratcreases to 150 gpm, what D/P is being sensed by
the detector?

A. 36.7 psid
B. 37.5 psid
C. 66.7 psid
D. 67.5 psid

ANSWER: D.
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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B1408 (P1906)

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

\// FLOW
"

PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B1608 (P1608)

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 gi.

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

ANSWER: A.

4
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D

PIPE ELBOW - TOP VIEW
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KNOWLEDGE: K1.05 [3.1/3.1]
QID: B1773 (P1873)

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.

TOPIC: 291002
KNOWLEDGE: K1.05 [3.1/3.1]
QID: B1905 (P907)

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 theoiinllee venturi remains constant.)

A. 2.1 x 16 lom/hr
B. 3.5x 16 lbm/hr
C. 3.7 x 181bm/hr
D. 4.3 x 16 lbm/hr

ANSWER: D.
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QID: B1907 (P1007)

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.

F44
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PIPE ELBOW - TOP VIEW
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A cooling water system is operating at a steadiestaw rate of 500 gpm with 60 psid across thavflo
transmitter venturi. If cooling water flow rateilgcreased to 1000 gpm, differential pressure acros
the flow transmitter venturi will be approximately.

A. 85 psid.

B. 120 psid.

C. 240 psid.

D. 480 psid.

ANSWER: C.
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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.

> VC FLOW

H1

PIPE ELBOW - TOP VIEW
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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.

> fd [ | FLOW
A~ =

PIPE ELBOW - TOP VIEW
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A differential pressure detector is being used aittorifice plate to measure water flow rate thtoag
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 occurrecsithe calibration such that actual flow rate tigfou
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.

TOPIC: 291002

KNOWLEDGE: K1.05 [3.1/3.1]

QID: B2607

A cooling water system is operating at a steadiedtaw rate of 400 gpm with 60 psid across thaflo
transmitter venturi. If cooling water flow rateiicreased to 600 gpm, differential pressure adfress
flow transmitter venturi will be approximately...

A. 73 psid.

B. 90 psid.

C. 114 psid.

D. 135 psid.

ANSWER: D.
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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 deteci® properly connected to instrument lines A and
C. Connections B and D are capped.

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

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

ANSWER: A.
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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&; Will 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.

f 4
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A steam flow measuring instrument uses density @rsation and square root extraction to convert
the differential pressure across the flow elemetiitoww 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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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.

///////ﬁ/ AL

——

=
7, LA

-42- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.05 [3.1/3.1]
QID: B4005 (P4003)

A differential pressure detector is being used aittorifice 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 indhfece 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.

-43- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.05 [3.1/3.1]
QID: B4605 (P4604)

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 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 f/min
B. 150 fé/min
C. 188 fé/min
D. 212 fé/min

ANSWER: D.

Q’//////ﬁ///////
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Refer to the drawing of a reactor vessel (RV) défdial pressure (D/P) level detection system (see
figure below).

What is the reason for the reference leg being ectexl to the RV instead of being connected to a
water source independent of the RV?

A. To provide a vent path to prevent collapse efrisference leg during a rapid RV depressurization

B. Toremove the need for density compensatiohefdvel signal by keeping the reference leg at the
same temperature as the variable leg

C. To make the indicated level proportional toslqeare root of the D/P pressure between the
reference and variable legs for all reactor pressur

D. To provide compensation for the RV pressuretexleon the variable leg

ANSWER: D.

REACTOR VESSEL
/_\ CONDENSING CHAMBER
STEAM [ X
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Refer to the drawing of a water storage tank widifferential pressure (D/P) level detector (segeffe
below).

The level detector is being used in a level corgyskem that was calibrated to maintain tank lavel
80 percent at the current water temperature of LOOIf the water temperature gradually decreases
and stabilizes at 70°F, the level control systefhcause actual tank level to...

A. remain at 80 percent.

B. increase and stabilize above 80 percent.

C. oscillate around 80 percent.

D. decrease and stabilize below 80 percent.

ANSWER: D.

TANK OPEN
TO ATMOSPHERE

7

WATER
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D/P
DETECTOR
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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 200°F and indicatasa® 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 grexat

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

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 120°F and indicateva® calibrated at 180°F.

is 150°F, then indicator...

A. 1 will read greater than indicator 2.

B. 2 will read greater than indicator 1.

C. 1 and 2 readings will increase by the same amoun

D. 1 and 2 readings will decrease by the same atnoun

ANSWER: B.

D/P
LEVEL
INDICATOR
NO. 1

TANK OPEN
TO ATMOSPHERE

N

WATER

o

D/P
LEVEL
INDICATOR
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 cbsygiem 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

WATER

ANNN\N

EQUALIZING
VALVE
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D/P
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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

i

WATER

L~

D/P
DETECTOR
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Two differential pressure level transmitters argatied on a large water storage tank. Transnlitter
was calibrated at 100°F and transmitter |l wasbcated at 200°F water temperature.

Which transmitter will indicate a higher level?

A. Transmitter | below 150°F, transmitter Il abdV&0°F.
B. Transmitter Il below 150°F, transmitter | abdvs0°F.
C. Transmitter | at all water temperatures.

D. Transmitter Il at all water temperatures.

ANSWER: D.
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Refer to the drawing of a water storage tank widiff@rential 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 temperadeease.

ANSWER: A.

TANK OPEN
TO ATMOSPHERE

WATER

L~

D/P
DETECTOR
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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 wabreded 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

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 withifi@rential pressure (D/P) level detector thaswa
recently calibrated at a tank water temperatui@8F (see figure 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

) |

D/P
DETECTOR
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QID: B2210

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

The level detector is being used in a level corgyskem that was calibrated to maintain tank lavel
80 percent at the current water temperature of .70ffhe water temperature gradually increases and
stabilizes at 90°F, the level control system wallse actual tank level to...

A. remain at 80 percent.

B. increase and stabilize above 80 percent.

C. oscillate around 80 percent.

D. decrease and stabilize below 80 percent.

ANSWER: B.

TANK OPEN
TO ATMOSPHERE

WATER

)

D/P
DETECTOR
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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

WATER
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\
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LEVEL LEVEL
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Refer to the drawing of a reactor vessel diffeadrmiressure (D/P) level detection system that was
calibrated at 1,000 psia (see figure below).

A reactor vessel cooldown has resulted in a deerea®actor vessel pressure from 1,000 psia to 500
psia over several hours. Without density compémsalf the level instrumentation, at the end of the
cooldown, reactor vessel level indication woulditade than actual level because the
density of the water in the has chasgguficantly. (Assume the reference leg does
not flash to steam.)

A. higher; reactor vessel

B. higher; reference leg

C. lower; reactor vessel

D. lower; reference leg

ANSWER: A.
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Refer to the drawing of a reactor vessel diffeadrmiressure (D/P) level detection system that was
calibrated at 500 psia (see figure below).

A reactor vessel heatup has resulted in an incieagactor vessel pressure from 500 psia to 1,000
psia over several hours. Without density compémsalf the level instrumentation, at the end of the
heatup, reactor vessel level indication would iatic than actual level because the
density of the water in the has chasggficantly.

A. higher; reactor vessel

B. higher; reference leg

C. lower; reactor vessel

D. lower; reference leg

ANSWER: C.
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A reactor is currently shut down at 180°F. Reavutmsel (RV) level is being monitored using a
differential pressure detector with a wet referelege The RV level instrument was calibrated at
normal plant operating conditions.

The RV level instrument currently indicates than actual RV level because, compared to
the calibration conditions, there has been a sggamt change in the density of the fluid in the

A. higher; reactor vessel
B. higher; reference leg
C. lower; reactor vessel
D. lower; reference leg

ANSWER: A.
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Refer to the drawing of a reactor vessel (RV) défdial pressure (D/P) level detection system (see
figure below) that was recently calibrated at ndraoperating conditions.

With the reactor shut down, RV pressure was inddaédly decreased from 1,000 psig to 500 psig in 5
minutes due to operator error. RV pressure wdsligiad at 500 psig, but during the pressure
decrease a small amount of water in the condersiagnber flashed to steam. Assume the reference
leg water remained subcooled, except for the samatiunt of water that flashed to steam in the
condensing chamber.

As a result of the small loss of condensing chamaer, RV level will indicate than
actual level; and as the condensing chamber rahliscated level 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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Refer to the drawing of a reactor vessel diffeadrgressure (D/P) level detection system that was
recently calibrated at normal operating conditise® figure below). Assume that the associated
reactor vessel level instrument does not use decsihpensation.

With the nuclear power plant shut down at redueedtor vessel temperature and pressure, the reactor
vessel level instrument will indicate artlactual water level; the D/P currently sensed by
the D/P detector is than the D/P fos#me reactor vessel water level at normal
operating conditions.

A. higher; smaller

B. higher; larger

C. lower; smaller

D. lower; larger

ANSWER: A.
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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 indicataa® 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.
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Refer to the drawing of a differential pressureRplevel detection system for a reactor vessel at
normal operating temperature and pressure (seeeflgglow).

A nuclear power plant uses several differentiabpuee detectors like the one below to provide
multiple channels of reactor vessel water leveildation. A hot channel was calibrated when the
reactor vessel was at normal operating temperatéreold channel was calibrated when the reactor
vessel was at 160°F.

How will the level indications on the two channetsnpare when the reactor vessel 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 reactor vessel
water density at the two calibration temperatures.

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

ANSWER: D.
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Refer to the drawing of a differential pressureRplevel detection system for a reactor vessel at
normal operating temperature and pressure (seeeflgglow).

A nuclear power plant uses several differentiabpuee detectors like the one below to provide
multiple channels of reactor vessel water leveildation. A hot channel was calibrated when the
reactor vessel was at normal operating temperatéreold channel was calibrated when the reactor
vessel was at 160°F.

How will the level indications on the two channetanpare when the reactor vessel is at 160°F?

A. The cold channel will indicate higher than theg 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 tloé¢ thannel, due to the difference in reactor vessel
water density at the two calibration temperatures.

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

ANSWER: D.
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Refer to the drawing of a reactor vessel diffeadrressure (D/P) level detection system (seedigur
below).

With the reactor containing saturated water at B368actor vessel level indication is 40 feet.
Assume that reference leg level and temperaturetiohange. Also, ignore the effect of steam
density changes on level indication.

With no change in actual reactor vessel level, whkievel indication be at 300°F (saturated)?
A. 32.7 feet

B. 35.8 feet

C. 45.2 feet

D. 48.9 feet

ANSWER: D.
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Many reactor vessel water level instruments arggded with a condensing chamber in the reference
leg. The purpose of the condensing chamber is to..

A. provide a source of makeup water to the refexdag during normal operations.
B. provide reference leg compensation for the tegmtessure exerted on the variable leg.
C. prevent reference leg flashing during a rapigregssurization of the reactor vessel.

D. ensure the reference leg temperature remaingmeéemperature of the water in the reactor
vessel.

ANSWER: A.
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QID: B910 (P910)

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.
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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 exghanresults 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.

-68- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.07 [3.2/3.2]
QID: B1507 (P1107)

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

¢=0)

D/P D/P

LEVEL LEVEL
INDICATOR INDICATOR
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-69- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.07 [3.2/3.2]
QID: B3010 (P3008)

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.
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The downcomer region of a reactor vessel containfedt of saturated water at 536°F. A reactor
vessel water level detector has a pressure tapelbed 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.

-71- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
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QID: B5204

Refer to the drawing of a differential pressureRplevel detection system (see figure below) for a
reactor vessel at normal operating temperaturepegssure. 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 reactor vessel level will be than the actual level.

A. condensing chamber; lower
B. condensing chamber; higher
C. reactor vessel; lower
D. reactor vessel; higher

ANSWER: B.
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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 andrnett to operation with the following conditions:
e The reference leg contains 20 feet of water at 70°F

¢ The tank contains 18 feet of water at 70°F.
¢ 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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QID: B6606 (P6604)

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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QID: B6705 (P6704)

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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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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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.

GAS OR VAPOR
PRESSURE

WATER

D/P
DETECTOR
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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 lewvéication 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. 1land 4

D. 2and 3

ANSWER: B.
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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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Refer to the drawing of two water storage tank$viour differential pressure (D/P) level detectors
(see figure below).

The tanks are identical and are being maintaindd gisia and 70 percent water level (calibration
conditions). They are located in a building tlsaturrently at atmospheric pressure.

If the building ventilation system creates a vacuarthe building, which level detectors will proeid
the lowest level indications?

A. 1and 3
B. 1and 4
C. 2and 3
D. 2and 4

ANSWER: B.
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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 theldetvel.
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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QID: B1909 (P1008)

Refer to the drawing of a water storage tank widiff@rential 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.
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Refer to the drawing of a water storage tank widiff@rential pressure (D/P) level detector (seefe
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

7

WATER

.

D/P
DETECTOR

-83- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.08 [2.8/2.9]
QID: B2808 (P2810)

Refer to the drawing of a reactor vessel leveld#ie system (see figure below). The differential
pressure (D/P) detector was calibrated while thatplvas at normal operating conditions.

With the plant initially at normal operating condits, a reactor vessel head leak occurred. Reactor
vessel pressure decreased by 300 psia, and therarabi temperature surrounding the reference leg
increased by 80°F, where these parameters stabilize

If the actual reactor vessel water level is 6 &mive the fuel, the reduced reactor vessel presslire
tend to make the indicated water level read than actual level; and the increased reference
leg temperature will tend to make the indicatedewtgvel read than actual level.

A. higher; higher

B. higher; lower

C. lower; higher

D. lower; lower

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 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, thed 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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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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Reactor feedwater flow and vessel level detectseddifferential pressure (D/P) cells to measun flo
and level. If a level D/P cell diaphragm failse tlevel indication...

A. will go to O.

B. will slowly move to 50 percent (midrange).
C. will indicate 100 percent (full range).

D. remains the same.

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

Which one of the following failures will cause tloavest stable water level indication? (Assume no
operator action and no tank makeup.)

A. The tank level sensing line ruptures at the ctete
B. The reference leg ruptures at the detector.

C. The gas or vapor space ruptures.

D. The D/P cell diaphragm ruptures.

ANSWER: A.
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Refer to the drawing of a reactor vessel diffeadrressure (D/P) level detection system (seedigur
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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Refer to the drawing of a reactor vessel (RV) défdial pressure (D/P) level detection system (see
figure below).

Which one of the following events will result inr@actor vessel level indication that is greatentha
actual level?

A. The RV 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 RV and referéegeecreases by 30°F.

ANSWER: C.
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Refer to the drawing of a reactor vessel diffeadrressure (D/P) level detection system (seedigur
below).

Which one of the following will result in the lowereactor vessel level indication?
A. The reactor pressure increases by 100 psig.

B. The D/P cell equalizing valve leaks by.

C. The reference leg flashes to steam.

D. The temperature of the reference leg decreas28-.

ANSWER: D.
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Refer to the drawing of a reactor vessel diffeadrressure (D/P) level detection system (seedigur
below).

Which one of the following events will result inr@actor vessel level indication that is greatentha
actual level?

A. The external pressure surrounding the D/P deteltsticreases by 2 psi.

B. Reactor vessel pressure increases by 10 psiwitthange in actual water level.
C. Actual vessel level increases by 6 inches.

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

ANSWER: D.
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Refer to the drawing of a reactor vessel diffeadrmiressure (D/P) level detection system that was
calibrated at normal operating conditions (seerédelow).

A reactor vessel cooldown has resulted in a deer@aactor vessel pressure from 900 psia to 400
psia in one hour. Without density compensatiotheflevel instrumentation, at the end of the
cooldown reactor vessel level indication would cade than actual level because the
density of the water in the has chasggficantly.

A. higher; reference leg

B. higher; reactor vessel

C. lower; reference leg

D. lower; reactor vessel

ANSWER: B.
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Refer to the drawing of a reactor vessel (RV) défdial pressure (D/P) level detection system (see
figure below).

The reactor vessel is supplying steam at normaiabipg temperature and pressure, and the level
instrumentation has just been calibrated. Whiah afithe following events will result in a vessel
level indication that is lower than actual level?

A. RV saturation pressure increases by 50 psi.

B. Actual RV water level decreases by 6 inches.

C. The external pressure surrounding the D/P dwtéleicreases by 2 psi.

D. The external temperature surrounding the reterdeg increases by 20°F.

ANSWER: A.
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Refer to the drawing of a reactor vessel (RV) défdial pressure (D/P) level detection system (see
figure below).

A reactor is shutdown with the reactor coolantaysbeing maintained at 100 psia. The level
detector has just been calibrated. Suddenly areit the condensing chamber of the level detector
results in a rapid drop of the condensing chambessure to atmospheric pressure.
Given the following current conditions:

» The condensing chamber is at atmospheric pressure.

* RV pressure is 98 psia and slowly decreasing.

» Bulk reference leg temperature is 120°F.

» Actual RV level has not changed significantly.
Which one of the following describes the current IRvel 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 RV.

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

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

The spring in this detector (shown in a compresset) 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.
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A bourdon tube works on the principle that whenghessure inside the tube decreases, the tube tends
to: (Assume detected pressure remains above abreospressure.)

A. coll, 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. caoil, due to the spring action of the metal eeening 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.

TOPIC: 291002
KNOWLEDGE: K1.10 [2.4/2.5]
QID: B2109 (P2109)

A centrifugal pump is taking suction from the battof a vented cylindrical storage tank that corgain
100,000 gallons of water at 60°F. A pressure gatdiee 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.
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QID: B210 (P210)

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.

TOPIC: 291002
KNOWLEDGE: K1.11 [2.3/2.5]
QID: B711 (P710)

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 indicatdlh (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.
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QID: B1310 (P509)

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

pressure currently indicates 50 psig. A buildingogent temperature increase of 20°F will cause a
change in indicated system pressun@jdiriy 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.
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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.
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QID: B2910 (P1011)

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.

TOPIC: 291002

KNOWLEDGE: K1.11 [2.3/2.5]

QID: B2912 (P3509)

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 ventdldet@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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QID: B7504 (P7503)

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: 291002
KNOWLEDGE: K1.11 [2.3/2.5]
QID: B7642 (P7642)

A cooling water system pressure detector uses albouube 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 gomhter 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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QID: B611

Which one of the following parameters requires sguaot compensation when measured by a
differential pressure detector?

A. Reactor vessel level
B. Condenser vacuum
C. Reactor vessel pressure

D. Recirculation pump flow rate

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.13 [2.9/3.1]
QID: B212 (P211)

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

During the pressure transient, the affected pressiication 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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Which one of the following describes a characterist a thermocouple?

A. Ajunction between two dissimilar metals willkekit a change in electrical resistance proportiona
to temperature.

B. A junction between two dissimilar metals willrggate a voltage proportional to temperature.
C. Thermocouples are generally more accurate #sistance temperature detectors.

D. Indication will fail high off scale with an opagircuit.

ANSWER: B.

TOPIC: 291002
KNOWLEDGE: K1.15 [2.6/2.8]
QID: B208 (P414)

A resistance temperature detector (RTD) is usedidalanced 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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QID: B309 (P1510)

In contrast to a thermocouple, a resistance tertyoerdetector...

A. is used in high temperature applications.

B. does not require an external power supply forerature 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.

TOPIC: 291002
KNOWLEDGE: K1.15 [2.6/2.8]
QID: B310 (P312)

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

B. high.

C. asis.

D. to midscale.

ANSWER: A.

-106- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
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KNOWLEDGE: K1.15 [2.6/2.8]
QID: B1112

An operator suspects that a steam temperatureimstit reading is not correct. A recently calibdate
pressure gauge, which senses steam pressure feartteesteam line, indicates 351 psig.

Assuming the system is operating at saturated tondj what is the actual steam temperature?

A. 424°F
B. 428°F
C. 432°F
D. 436°F

ANSWER: D.
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KNOWLEDGE: K1.15 [2.6/2.8]
QID: B1314 (P1209)

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 junctiemnew temperature indication will be...

A. 310°F.

B. 330°F.

C. 370°F.

D. 390°F.

ANSWER: B.

o] 0
-
]
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MEASURING (HOT)
JUNCTION - O
REFERENCE (COLD) INSTRUMENT WITH
JUNCTION TEMPERATURE INDICATION
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KNOWLEDGE: K1.15 [2.6/2.8]
QID: B1510 (P2212)

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.
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KNOWLEDGE: K1.15 [2.6/2.8]
QID: B1710 (P1710)

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

A thermocouple temperature indication is initigl0°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.
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QID: B2009 (P2011)

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 follogvtemperature indications will result?

A. O°F
B. 60°F
C. 90°F
D. 2000°F

ANSWER: C.
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QID: B2412 (P2409)

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: 291002
KNOWLEDGE: K1.15 [2.6/2.8]
QID: B2712 (P2711)

Unlike a resistance temperature detector, a typieamocouple...

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

B. requires a temperature-controlled referencetjonc

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

ANSWER: B.
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KNOWLEDGE: K1.15 [2.6/2.8]
QID: B2911 (P1412)

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.
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KNOWLEDGE: K1.15 [2.6/2.8]
QID: B3013 (P3011)

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 constantthdit 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.
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QID: B4206 (P4206)

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.
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QID: B5305 (P5305)

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

The measuring and reference junctions are locatgda 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 locatede reference junction panel.

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

ANSWER: D.
1——1 | 1= "1
| | CHROMEL | | COPPER I I
I | L [ O
MEASURING | I I | | I
TIP | 1 I | 1 |
Il awmer ! 1 copper L
o o
I | | 1 [ |
— — —
THERMOCOUPLE REFERENCE (COLD) TEMPERATURE
CONNECTION HEAD JUNCTION PANEL INSTRUMENT

-117- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
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QID: B5805 (P5805)

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 expensietas or alloys are required for accurate
temperature measurement.

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

ANSWER: A.
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QID: B6005 (P6004)

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 ti@perature instrument.

D. There will no longer be any reference junctions.

ANSWER: C.
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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 instamnnis 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 temjpueeaat 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.
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Because of a thermocouple temperature displayré&itbe 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: 291002
KNOWLEDGE: K1.15 [2.6/2.8]
QID: B6905 (P6905)

A simple two-wire resistance temperature deted®dil}) 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 wridls

; 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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A resistance temperature detector (RTD) and a theoomple (TC) are commonly used sensors for
temperature measurement. If a temperature disgilsy which of the sensors, if any, has a property
that can be measured manually and converted topet@ature 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.

TOPIC: 291002
KNOWLEDGE: K1.15 [2.6/2.8]
QID: B7206 (P7205)

Because of a thermocouple temperature displayréitbie millivolt output of a thermocouple circuit
is being converted to a temperature value usingesion 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 offteemocouple?

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

ANSWER: A.
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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 thermocouptriitirs 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, risference 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 équéhe measuring junction temperature.

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.15 [2.6/2.8]
QID: B7652 (P7652)

Because of a thermocouple temperature displayréitbie millivolt output of a thermocouple circuit
is being converted to a temperature value usingesion 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 offteemocouple?

A. Add 64°F.
B. Subtract 64F.
C. Add 4C0F.
D. Subtract 40F.

ANSWER: A.
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What type of sensor is most commonly used to pewnote 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: 291002
KNOWLEDGE: K1.16 [2.5/2.7]
QID: B1712 (P1313)

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

A. Limit switch

B. Reed switch

C. Linear variable differential transformer
D. Resistance temperature detector

ANSWER: C.
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Reed switches are being used in an electrical miagstircuit to monitor the position of a controld
in areactor. The reed switches are mounted aluarm below the reactor vessel such that the cbntro
rod drive shaft passes by the reed switches asotfieol rod is withdrawn.

Which one of the following describes the actiorn 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 tsaiéifacts the movable contact arm of each reed
switch as the drive shaft passes by.

ANSWER: D.

-126- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.16 [2.5/2.7]
QID: B2811 (P2813)

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.

+5VDC

y

Rzg
S;
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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: 291002
KNOWLEDGE: K1.19 [3.0/3.1]
QID: B612

Gamma radiation contributes to the output of adisghamber mainly by interacting with the...
A. detector gas.

B. detector leads.

C. center electrode.

D. U-235 coating on the detector walls.

ANSWER: A.
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What is the function of the positive electrode mian 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 seigi

D. Collect the electrons released during gas iditiza

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.19 [3.0/3.1]
QID: B1214

Due to a loss-of-coolant accident, a reactor seesulted. The source range monitors (SRMs) were
inserted and are currently positioned in a watéefiregion of the core.

If the SRMs are subsequently repositioned to aeaiggion of the core, the indicated count raté wil
; primarily due to a in thelew region of the core.

A. decrease, smaller fast neutron flux

B. decrease, smaller thermal neutron flux
C. increase, larger fast neutron flux

D. increase, larger thermal neutron flux

ANSWER: B.
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Following a loss-of-coolant accident, a reactoastresulted. The source range monitors (SRMs)
were inserted and are currently positioned in @eoiregion of the core.

If the SRMs are subsequently repositioned to amfdked region of the core, the indicated courtera
will ; primarily due to a he tvater-filled region of the core.

A. decrease, smaller fast neutron flux
B. decrease, smaller thermal neutron flux
C. increase, larger fast neutron flux

D. increase, larger thermal neutron flux

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.19 [3.0/3.1]
QID: B3112

Fission chamber detectors are used to monitoraepotver/neutron level in a shutdown reactor as
well as a reactor operating at rated power (anplaaller levels in between). At what power leveil§s)

it necessary to compensate the output of the fisshamber detectors for gamma interactions with the
detectors and why?

A. At all power levels, because gamma interactigmosluce larger detector pulses than neutron
interactions.

B. At all power levels, because gamma interactmosiuce smaller detector pulses than neutron
interactions.

C. Only when shutdown or at low power levels, beeagamma flux is not proportional to reactor
power at low power levels.

D. Only when operating at high power levels, beeageamma flux is not proportional to reactor
power at high power levels.

ANSWER: C.
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A loss-of-coolant accident resulted in a reactoaisc The source range monitors (SRMs) were fully
inserted and are currently located in a voided@ecif the core.

If the SRMs are subsequently positioned below tre water level, the SRM count rate will...
A. decrease due to decreased neutron migratiotheng

B. decrease due to decreased thermal neutron flux.

C. increase due to increased neutron migratiorttheng

D. increase due to increased thermal neutron flux.

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.21 [2.8/2.9]
QID: B513

A fission chamber used for reactor neutron momipis operating in the ionization region of the gas
ionization curve. If the voltage supplied to tiesion chamber is continuously increased, which one
of the following operating regions will the detecemter next?

A. Proportional

B. Recombination

C. Geiger-Mueller

D. Limited proportional

ANSWER: A.
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A fission chamber neutron monitoring instrumerndperating in the proportional region of the gas
ionization curve. If the voltage supplied to tission chamber is continuously decreased, which one
of the following operating regions will the detecemter next?

A. Geiger-Mueller

B. Recombination

C. Limited proportional

D. lonization

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.21 [2.8/2.9]
QID: B814 (P1812)

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 ionizationscatgring 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.
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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 gamhma 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 accuratéoe 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 voum
The resulting large pulses will prevent the detefrtum differentiating between radiation types,
yielding a less accurate neutron count rate.

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.21 [2.8/2.9]
QID: B2613 (P2313)

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 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: 291002
KNOWLEDGE: K1.22 [3.0/3.1]
QID: B511 (P1514)

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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Which one of the following will cause an upscaléui@ of a fission chamber neutron detector that is
operating in the ion chamber region as a local paamge monitor (LPRM)?

A. The detector electrode high voltage power syppkput has decreased by 5 percent due to
setpoint drift.

B. The detector chamber has become flooded witkvaaie to leakage around the electrodes.

C. A power supply fuse in the amplifier circuit ftne neutron monitoring instrument drawer has
blown.

D. The uranium-235 in the detector coating has liemsformed to uranium-236 by neutron
absorption.

ANSWER: B.

TOPIC: 291002
KNOWLEDGE: K1.22 [3.0/3.1]
QID: B3414

Two identical fission chamber neutron detectore(apng in the proportional region) are being used
to monitor the neutron flux during a reactor startuDetector A has developed a tiny leak and the
argon fill gas pressure has decreased to approsiyn2b percent of the gas pressure in detector B.
When the reactor reaches criticality, the neutemell indicated by detector A will be

than the neutron level indicated by detector Bnarily because the incident neutrons result in

A. larger; more fissions in detector A

B. smaller; fewer fissions in detector A

C. larger; more ionizations in the detector A gas

D. smaller; fewer ionizations in the detector A gas

ANSWER: D.
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Two identical fission chamber neutron detectorgrafing in the proportional region, are being used
to monitor core neutron flux during a reactor start Detector A has developed a small leak that
caused its argon fill gas pressure to decreasppmaimately 25 percent of the gas pressure in
detector B. When the reactor reaches criticatlitg,neutron flux indication produced by detector B
will be than the neutron flux indicatmoduced by detector A, primarily because the
higher gas pressure in detector B results in

A. greater; more neutron-induced fissions in deteBt
B. smaller; fewer neutron-induced fissions in diie8
C. greater; more ionizations in the detector Bgdk

D. smaller; fewer ionizations in the detector Bdihs

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B313 (P2013)

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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Scintillation detectors convert radiation energilght by a process known as...
A. gas amplification.

B. space charge effect.

C. luminescence.

D. photoionization.

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B414 (P2913)

Which one of the following statements describesojeeration of a gas-filled radiation detector
operating in the proportional region?

A. The number of ions collected from both primanglaecondary 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.
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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: 291002

KNOWLEDGE: K1.23 [2.8/2.9]

QID: B913 (P1613)

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

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

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

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

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 differentiationWween the various radiation types.

ANSWER: A.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B1514 (P1513)

Which one of the following lists the two types a@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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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 $ien 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.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B2414 (P2413)

A gas-filled radiation detector operating in tha @hamber region is exposed to a constant gamma
radiation field. If the applied voltage is decredbut 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 deteceyabpn in the ionization chamber region is
characterized by complete ionization of the detegas.

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.
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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: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B4507 (P4506)

A nuclear power plant has been shut down for onetmo A portable gas-filled radiation detector is
needed to monitor shutdown reactor core neutroel flewm 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 Chemnégion also may be usable.
C. lon Chamber region is acceptable, and GeigeriBtuggion also may be usable.
D. Geiger-Mueller region is acceptable, and Prapoa region also may be usable.

ANSWER: B.
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Quench gases are added to gas-filled radiatiorcietethat 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: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B4907 (P4906)

Which one of the following contains the pair of ietthn 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: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B5307 (P5306)

Which one of the following types of radiation ddt@s is generally not used for measuring a
high-intensity beta and gamma radiation field beeaaf 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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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.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B6206 (P6206)

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.

-144- Sensors and Detectors



NRC Generic Fundamentals Examination Question Bank--BWR

February 2016
TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B6407 (P6405)

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-iedlgetector pulse will
A. increase; increase
B. decrease; decrease

C. remain the same; increase

D. remain the same; decrease

ANSWER: D.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B6507 (P6505)

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

A. Multiple detector pulses result from a singlaimation event because positive ions form a cloud
around the negative electrode, which increasesldwtric 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 increaselberic 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.
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In which usable region(s) of the gas-filled deteadmization curve is the pulse height resultingnfr
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.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B7207 (P7206)

Which one of the following personal radiation monihg 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.
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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 rédia
C. The count rate will be the same for both typasdiation.

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

ANSWER: C.

TOPIC: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B7613 (P7613)

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: 291002
KNOWLEDGE: K1.23 [2.8/2.9]
QID: B7672 (P7672)

A proportional detector with pulse height discrietiion 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 opeyati

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: 291002
KNOWLEDGE: K1.24 [3.1/3.2]
QID: B214 (P216)

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 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.

TOPIC: 291002
KNOWLEDGE: K1.24 [3.1/3.2]
QID: B6807 (P6806)

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

A. Below the waist near the TLD to measure radirafrom 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.
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A Geiger-Mueller detector with ‘gpancaké probe (often called a frisker) is being used toitoy
workers leaving a radiologically controlled areadontamination. The probe is equipped with a
mica window. The background detector count ragdispm.

As one individual’s shoe is scanned, the deteeading increases to 200 com. 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 tletector 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 padicl

ANSWER: B.

TOPIC: 291002
KNOWLEDGE: K1.24 [3.1/3.2]
QID: B7653 (P7653)

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.
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A nuclear plant worker normally wears a thermoluesitent dosimeter (TLD) or similar device for
measuring whole body radiation exposure. Wherfaeading 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 measr@m

B. Near the TLD to measure radiation affectingsame 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 affectandifferent part of the body.

ANSWER: B.
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