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SUBJECT: GFE RESULTS: APRIL 1997

The April 9, 1997 Generic Fundamentals Examination (GFE) was administered to
155 candidates at 25 facilities. The examiration operated smoothly and
without incident,

The summary statistical results follow:

PWR BWR
No. of examinees 84 71
Mean score 91.07% 88.73%
Median score 9i% 90%
High score 98% 98%
Lew score 82% 71%
Number /% of failures 0/00% 4/5.6%
Failures by facility: Hope Creek - 1 (77%)

Peach Bottom - 1 (71%)
Clinton - 2 (77%, 76%)

The statistical results of this exam, e.g., mean scores and range are
generally in line and stable with past exam performance. Overall exam
difficulty level (i.e., mean score) is targeted at 87.00 and actual exam
difficulty levels of 91 and 89 are sufficiently close to targeted goals and
consistent with past GFE performance.

Some slight rise in mean scores should reasonably be expected given facility
“last day" withdrawals. | note that in this examination all facilities
combined withdrew, during the final week preceding the exam, a total of 22
candidates from their initial count of intended test takers. The initial
count of intended test takers was 177 candidates; however, 155 candidates took
the examination. The most common reason given for last minute withdrawals was
that the candidates withdrawn were not prepared for the NRC/GFE given their
performance on the respective facility audit examinations.
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Withdrawing a substantially large number of potentially poor performers from
the GFE exam naturally excludes those potentially weak performers from
affecting the GFE mean score since their inclusion in the exam would tend to
have a depressing effect on the mean score. Conversely, the remaining
examinees, who partook in the examination, 1ikely represent a better prepared
and more knowled?eable group of examinees. Hence, this more selective group
of examinees will have the tendency to skew the mean score upward.

Facility Comments:

In summary, three BWR facilities made seven comments on five questions.
Similarly, five PWR facilities made 18 comments on nine questions of which
Beaver Valley, alone, accounted for 8 of the 18 comments.

Regarding the BWR facility comments, the contractor reviewed and researched
each of the comments affecting five items. Based upon its own analysis (see
Attachment 1 for a complete discussion of comments), the contractor
recommended, for HOLB review and approval, that the grading of two items (60
and 86) be adjusted to accept two correct answers as follows:

Question # Change
BWR 60/88 Accept two answers, B or D
BWR 86/14 Accept two answers. A or B

The contractor further recommended that no answer key changes be made to the
remaining three BWR items.

Regarding PWR items, the contractor again reviewed the comments affecting
those nine items. Based upon its analysis (see Attachment 1), the contractor
recommended, for HOLB review and approval, that the grading of four items (22,
37, 44, and 64) be adjusted to accept two correct answers and recommended that
no answer key changes be made to the remaining five PWR items.

PWR 22/50 Accept twe answers, B or D

PWR 37 (form B) Accept two answers, A or D (form B only)

PWR 44/72 Change answer to B (for Beaver Valley and Vogtle only)
PWR 64,92 Accept two answers, A or C (for Ginna only)

In particular, items 44 and 64 above, were facility-specific exceptions that
warranted an additionally correct answer for Beaver Valley, Vogtle, and Ginna
only. On the h1and, item 37 of Form B contained a mislabelled distractor
option sequer.e where the letter "D" was in the "A" position. This
unfortunate ~:ccurrence inadvertently caused only one candidate at Beaver
Valley te *, in<eiibe "D" on to the answer sheet rather than his intended "A".
In fairness, 1 agreed that the "D" response should be granted credit. As
noted, hi :ver, this error only affected one candidate nationwide, Beaver
Valley, and had no pass/fail consequence. See Attachment 2 for the
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contractor’s explanation of this occurrence. The contractor has committed to
stronger quality control measures to ensure that errors of this type do not
occur again.

NRC Resolution of Comments:

Headquarter’'s staff reviewed the contractor’s BWR and PWR recommendations
and concurred with the recommendations. The final answer keys were revised
accordingly to accept answer key changes as recommended. See Attachment 3.

In keeping with our recent HOLB policy to provide comment resolution feedback
to those facilities making comments, I directed the contractor to include,
within the facility grade report, a copy of the specific NRC resolution(s) to
comments made by that individual facility.

In summary, this examination administration was a successful one.

Attachments: 1. BWR/PWR Facility Comments/Resolution
2. Contractor explanation of mislabeled options
3. Final Answer Key
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contractor’s explanation of this occurrence. The contractor has committed to
stronger quality control measures to ensure that errors of this type do not

occur again,
NRC Resolution of Comments:

Headquarter's staff reviewed the contractor’s BWR and PWR recommendations
and concurred with the recommendations. The final answer keys were revised
accordingly to accept answer key changes as recommended. See Attachment 3.

In keeping with our recent HOLB policy to provide comment resolution feedback
to those facilities making comments, . directed the contractor to include,
within the facility grade report, a copy of the specific NRC resolution(s) to
comments made by that individual facility.

In summary, this examination administration was a successful one.

Attachments: 1. DWR/PWR Facility Comments/Resolution
2. Contractor explanaticn of mislabeled options
3. Final Answer Key
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contractor’s explanation of this occurrence. The contractor has committed to
stronger quality contrc] measures to ensure that errors of this type do not

occur again.
NRC Resolution of Comments:

Headquarter’'s staff reviewed the contractor’s BWR and PWR recommendations
and concurred with the recommendations. The final answer keys were revised
accordingly teo accept answer key changes as recommended. See Attachment 3.

In keeping with our recent ilOLE policy to provide comment resolution feedback
to those facilities making comments, I directed the contractor to include,
vithin the facility grade report, a copy of the specific NRC resolution(s) to
comments made by that individual facility.

In summary, this examination administration was a successful one.

Attachments: 1. BWR/PWR Facility Commerts/Resolution
2. Contractor explanation of mislabeled options

3. Final Answer Key
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FACILITY—HOPE CREEK
EXAM—BWR FORM A/B
QUESTION: 60/88

A reactor has been operating at 100% power for eight weeks when a reactor scram occurs. The
reactor is critical 6 hours later and power is increased to 100% over the next 6 hours.

How is core Xe-135 concentration behaving when power reaches 100%?
A Xe-135 is building in toward equilibrium.

B Xe-135 is burning out toward equilibrium

€ Xe-135 is building in toward a peak value

D Xe-135 is burning out toward a minimum value.

ANSWER: B

COMMENT:

Xenon concentration twelve hours after a scram with a subsequent startup and power escalation
beginning six hours after the scram is difficult to predict  Xenon concentration for such a scenario
would actually be determined by computer program Hope Creek has limited experience with
startups occurring within twenty hours of a full power scram. The student text (page attached)
supports Selection “D™ as the most correct answer. It also supports Selection “A” during a

startup which quickly establishes a power level of greater than 10%. Depending on the exact
circumstances, we believe “A”, “B”, or “D” could be considered correct. Given the stated

scenario, we vould not expect an operator to diff :reniiate between selections at the recall level of
knowledge

RESPONSE:

Partially concur.  Compared to the normal core xenon-135 behavior following a react.r .cram from
long term 100% power, this scenario would result in the following important deviation-.

*  Xenon would not reach its normal peak value following a scram
* Xenon wouid peak and turn sooner following the scram

Because of the ramp time associated with the power increase, the initial rate of xenon burmout would
beleuthmthebumommeifmaotpowerhldbemquick!yhcrusedto 100%. As a result, xenon
may or may not decrease below the 100% equilibrium level before finally stabilizing.
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In addition to the above, xenon would decrease for 4 to 6 hours after reactor power reaches 100% due
to the differences in half-lives between I-135 and Xe-135  This mean; that xenon certainly will be

burning out when power reaches 100%

The knowledgeable examinee may Justifiably conclude that, when power reaches 100%, xenon is either
buming out toward a minimum value (if currently less than equilibrium) or buming out toward
equilibrium (if currently greater than equilibrium) In either case, however, xenon will be buming out
when power reaches 100%. Therefore, options B and D are both possible  Ou the other hand, option
A is not possible because it states that xenon will be building in

Based on the mterim answer key, this question was answered correctly by 45/71 examinees and yielded
4 moderate positive discrimination index of +0 23 The answer key has been changed to accept both
options B and D as correct answers

FACILITY —HOPE CREER
EXAM—BWR FORM A/B
QUESTION: 66/94

A reactor is operating at 80% power near the end of a fuel cycle. Which one of the following lists
the typical method(s) used to add positive reactivity during a normal power increase to 100%?

A Withdrawal of deep control rods and increasing recirculation flow rate

B Withdrawal of deep control rods oniy

C Withdrawal of shallow control rods and increasing recirculation flow rate
D Withdrawal of shallow control rods only

ANSWER: A

COMMENT:

Near the end of fuel cycle, there may be no deep rods remaining in the core. This occurs Just
prior to coast dowr. Depending on how close the plant is to the end of cycle, shallow rods and
recirculation fow rate may be used to add positive reactivity.  Selection “C” could be considered

as an alternate correct answer.
RESPONSE:

Do not concur Endofﬁsdcydepowacoaadownismatypicalopaﬁonthnwouldhwebem
identified in the premise of the question. Mlkhgtheanmmtionthntbeplmtwasopeminghcom
down would be unwarranted and incorrect. Secondly, the premise of the question states that a normal
power mcrease will occur. Thbiswnmtotheasmnpﬁonthncomdovmisooam'mg
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Based on the interim answer key, this question was answered correctly by 31/71 xaminees and yielded
a moderate positive discrimination index of +0 21 No answer key change is required.

FACILITY —~HOPE CREEK
EXAM-—BWR FORM A/B
QUESTION: 84/12

Which one of the following pairs of fluids undergoing heat transfer in identical heat exchangers
will yield the greatest heat exchanger overall heat transfer coetficient?

A Oilto water

B Airto water

- Steam to water
D Water to water
ANSWER: C
COMMENT:

When steam condenses to water the convection heat transfer coeflicient is quite large. When no
phase change occurs the convection heat transfer coefficient is very low. The answer on the
examination key is “C" - steam to water If the steam is saturated and rejects some of its latent
heat of vaporization, “C" is correct. If the steam is superheated, which it must be if it is to reject
energy and remain as steam, the correct answer is D" - water to water  Selection “D" could be
considered as an alternate correct answer.

RESPONSE:

Do not concur. The facility comment failed to provide an example of an application of a superheated
steam to-water heat exchanger The typical BWR has several applications that use steam-to-water
hem e cchangers, eg feedwater heaters and the main condenser In these applications, steam
condensation causes a large overall heat exchanger heat transfer coefficient, thereby supporting option
C as th: correct answer. It would be unwarranted and incorrect for an examinee to assume a
superhe ited steam heat exchanger application that is foreign to a BWR plant when several relevant
apphcr.tions exist.

Based oo the interim answer key, this question was answered correctly by 29/71 examinees and yielded
a nearly zero discrimination index of -0 02. No answer key change is required
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FACILITY —LIMERICK
EXAM-—BWR FORM A/B
QUESTION: 84/12

Which one of the following pairs of fluids andergoing heat transfer in identical heat exchangers
will yield the greatest heat exchanger overall heat transfer coefficient”

A Oil to water

B Airto water

C Steam to water
D Water to water
ANSWER: C
COMMENT:

The question should be deleted for three reasons

I There is insufficient information given To make the calculation to determine respective
overall HT coefficients (U), the candidate would need the film thickness and conductance
for each of the conditions given That data was omitted, forcing the candidate to make an

estimate.

2 The answer “¢” is not correct for all conditions According to Granet (1980, pp 537) the
estimated U for water to water can exceed the U for steam to water in the case of a tank
heater  Since the type of heat exchanger was not spec’©~d, the candidate may make a
reasonable assumption (See attached copy of the U estimatio:: table). '

3 The question is beyond the scope of required knowledge. rven given the tools and the data
to make the determination, the K/As in Section 293007, HEAT TRANSFER and HEAT

EXCHANGES do not support the question. The most closely related item, K1.06, requires
the operator to “discuss the factors which affect heat transfer in a heat exchanger.”

Given the need for supporting data, the lack of a clear tie to a K/A, and the reference information
to the contrary of the answer, the question should be deleted

Reference: Granet, 1 (1980), Thermodynamics and heat power, Reston, VA Prentice-Hall
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RESPONSE:
Do not concur for the following reasons

In response to facility commen: 1, requinng examin *es to calculate exact valies of heat transfer
coefficients is beyond the scope of the GFE. A general understanding of the heat transter
charactenstics for the listed fluids is sufficient to detennine the correct answer.

In response to facility comment 2, the question statec that identical heat exchangers were to be
considered  The reference provided by the facility does not show comparison vatues for identicai heat
exchangers Rather, the reference gives coeflicient values for different applications. Consequently, the
coefficients resulting from these applications cannot be directly compared. Instead. one can observe
from the reference that steam-to-water heat exchangers can result m maximum coefficient values of
600 Btwhr-ft’-°F, whereas water-to-water heat exchangers can result in maximum coefficieat values of
only 275 Btwhr-f*-F This is consiste.«: with the text Heat Transfer and Fluid Flow, General Electric.
February 1985, page 7-27, which shows a typical overall heat transfer coefficicnt of 600 Btwhr- #2-°F
for BWR condensers and feedwater heaters, both o." ./hich are steam-to-water heat exchangers
Therefore, based on the relevant information listed in . ference the answer key (option C) is
supported.

In response to facility comment 3. the referenced K/A does support the knowledge being tested by this
question This question is also supported by

*  291006K1.03, “Principie of operation of condensers "

* 291006K1.10, “Basic heat transfer in a heat exchanger”'

e 293007K1.07, “Describe how presence of gases cr steam can affect heat transfer and fluid
flow ir heat exchangers "

Based on the interim answer key, this question was answered correctly by 29/71 examinees and yielded
a nearly zero discommation index of -0 02 No answer key change is required



NRC RESPONSE TO FACILITY COMMENTS FOR THE APRIL 1997 NRC GENERIC
FUNDAMENTALS EXAMINATION

FACILITY —LIMERICK
EXAM—BWR FORM A/B
QUESTION: 92720

Which one of the following describes the fuel-to-coolant thermal conductivity for a fuel assembly
at the beginning of core life (BOL) as compared to the end of core life (EOL)?

A Larger at BOL due to a higher fuel pellet density

B Larger at BOL due to lower contamination of fuel rod fill gas with fission product gases

€ Smaller at BOL due to a larger gap between the fuel peliets and clad

D Smaller at BOL due to a smaller corrosion film on the surface of the fuel rods
ANSWER: ¢
COMMENT:

The correct answer is “B " not “C." This question is essentially identical to an existing INPO
exam bank question (Thermal Limits #238; which was also incorrect until December, 1996 the
date of the issuance of the GF Bank update (See attached copy)

The question was corrected in response to feedback (See attached copy of the feedback form
dated 3/31/95) The technical justification for modifying the answer for both the exam bank
question and the GFE question is identical. the former having already been corrected.

RESPONSE:

Do not concur  The facility-provided reference material does not directly address how BOL fuel-to-
coolant thermal conductivity compares to EOL thermal conductivity . mentions factors that affect the
MAPLHGR limit curve. The referen . - ‘ot out that thermal  orv ictivity is a factor that influences
the shape of the MAFLHGR limit curve owever, the curve s . ‘menced by many factors, not Just
the change m thermal conductivity. Thoiclore, it cannot be preuised that a change in thermal
conductivity alone is responsible for the observed change in the MAPLHGR linut curve. Likewise. it
cannot be concluded that a decrease in the heat transfer coefficient f the fuel pin gases causes a
reduction i the overall fuel-to-coolant thermal conductivity.  Hence, this argument does not Justify
accepting a second correct answer.

The text, Heat Transfer and Fluid Flow, General Electric, February 1985, page 9-45 states “A short
time after reactor startup the [new] fuel cracks rudin., and redistributes out to the cladding ™ When
the fuel pellets come into contact with the cladding, thermal conductivity increases dramatically

The above text, page 9-72, also states “The overall heat trausfer coefficient for regions the pellet is not
in contact with the clad is given by its conductance through the gases ™ This excerpt comes from a
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section that is discussing the change in the MAPLIIGR limit curve from MOL to EOL. This quote
indicates that the fue! pellet maintains contact with the clad over core life. Because there is essentially
no direct contact between fuel pellets and clad at the BOL, the direct contact that exists at the FOL
causes overall fuel-to-coolant thermal conductivity to be higher

Based on the interim answer key, this question was answered conectly by 46/71 examinees and yielded
a small positive discrimination index of +0.08. No answer key chang is required
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FACILITY--QUAD CITIES
EXAM-—BWR FORM A/B
QUESTION: 86/14

During fuli power operation, critical heat flu> is most likely to occur v
A center fuel bundie wih flow restrictions

B center fuel bundle without flow restrictions

€ outer fuel bundie with flow restric:’

D outer fuel bundle without flow restrictions

ANSWER: A

COMMENT:

The provided answer ket shows “A™ as the correct answer The facility requests that “B" also be
considered as a correct answer for the following reasons The question references the likelihood
of critical heat flux occurring.  The term “flow restrictions” is confusing and can be interpreted
two ways, first as core orificing and second as some other form of flow blockage, such as debris.
If “flow restriction™ refers to additional flow blockage to an already orificed core tuen “A” is
correct. If “flow restriction™ refers to core orificing, then “B” is correct.

Reference(s). General Physics Corporation
BWR Generic Fundamentals
Thermodynamics
Chapter 8, Therma! Hydraulics, Rev. |
Page 22

RESPONSE:

Concur The text, Heat Transfer and Fluid Flow, General Electric, February 1985, page 8-40 refers to
core onfices as “Local restrictions such as the mlet orifice " Therefore, it is conceivable that an
examinee might interpret the term “flow restrictions” as core orifices  If so, option B would be the

correct answer.

Based on the mterim answer key, this question was answered correctly by 47/7! examinees and yielded
a small positive discrimination index of +0.17. All of the remaming 24 examinees selected option B.
The answer key has been changed to accept both options A and B as correct answers
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FACILITY—QUAD CITIES
EXAM—BWR FORM A/B
OQOUESTION: 9220

Which one of the following describes the fuel-to-coolant thermal conductivity for a fuel assembly
at the beginning of core life (BOL) as compared to the end of core life (EOL)?

A Larger at BOL due to a higher fuel pellet density

B Lavger at BOL duz to i ywer contaminaticn of fuel rod fill gas with fission product gases
€ Smaller at BOL du« to a larger gap between the fue! pellets and clad

D Smaller at BOL due to a smaller corrosion film on the surface of the fuel rods
ANSWER: C
COMMENT:

The provided answer key shows “C” as the correct answer The facility requests that “B" also be
considered as a correct answer for the following reasons The question references fuel to coolant
thermal conductivity at BOL compared to EOL. The question refers to core life and not bundle
life Since a fuel bundle can remain in the core for several operating cycles, this can be confusing,
causing answer to vary. If the time span referred to is bundle life, then *“B” is correct since fission
product gas contamination affects the fuel thermal limits at the end of bundle life. For a new fuel
bundle “C" is correct  As the fuel ratchets and expands from neutron exposure it may come nto
contact with the clad  This would cause thermal conductivity to increase, but this occurs only

early in bundle life

Reference(s) General Physics Corporation
BWR Generic Fundamentals
Thermodynamics
Chapter 9, Core Thermal Limits, Rev. |
Page 41

RESPONSE:

Do not concur  Regardless of which phrase is used (core life o- bundle life), the intent of the question
premise remains the same; to compare the fuel-to-coolant thermal conductivity of a fuel bundle before
and after long term power production Secondly, the comparison is made between only two specific
reference pomts, BOL and EOL. The parameters that affect thermal conductivity during core burnup
(c.g.,mnmhaﬁmofﬁadmdgues)mnmmk\mmhesmcymppoﬂtheﬁmmm
thermal conductivity is smaller at BOL Option B states that fuel thermal conductivity is larger at BOL
and , therefore, is incorrect.

9.
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The references provided by the facility pomt out that thermal conductivity is a factor that influences the
shape of the MAPLHGR limit curve. However, the curve is influenced by many factors, not just the
change in thermal conductivity Therefore, it cannot be presumed that a change in thermal conductivity
alone is responsible for the observed change in the MAPLHGR limit curve. Likewise, it cannot be
concluded that a decrease in the heat transfer coefficient of the fuel pin gases causes a reduction in the
overall fuel-to-coolant thermal conductivity Hence. this argument does not Justify accepting a second

COITeCt answer.

The text, Heat Transfer and Fluid Flow, General Flectric, February 1985, page 9-45 states “A shornt
time after reactor startup the [new) fuel cracks radially and redistributes out to the cladding " When

the fuel pellets come into contact with the cladding, thermal conductivity increases dramaticaily

The above text, page 9-22, also states “The overall heat transfer coefficient for regions the pellet is not
in contact with the clad is given by its conductance through the gases ™ This excerpt comes from a
section that is discussing the change in the MAPLHGR limit curve from MOL to FOL. This quoce
mdicates that the fuel pellet mamtains contact with the clad over core life. Because there is essentially
no direct contact between fuei pellets and clad at the (I, the direct contact that exists at the EOL

causes overall fuel-to-coolant thermal conductivity to be higue:

Based on the interim answer key, this question was answered correctly by 46/71 examinees and vielded
a small positive discrimiation index of +0 08 No answer key change is required
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FACILITY—BEAVER VALLEY
EXAM—PWR FORM A/B
QUESTION: 14/42

Which one o the following will cause an upscale failure of a boron-trifluoride (BF,) failed fuel
detector operating in the proportional region”

A. The detector electrode high voltage power supply output has decreased 5% due to setpoint
drift.

B The detector chamber has become flooded with water due to leakage around the electrodes.

C. A power supply fuse in the amplifier circuit for the neutron monitoring instrument has
opened

D A temperature rise has caused the gas pressure inside the detector to increase to wathin 5 psi
of design pressure.

ANSWER: B

COMMENT;

Most candidates had to answer this question by eliminating the distracters No reference could be
located that supports the key choice of B

Most of the staff concur that a BF, proportional counter will fail if flooded with water but most
would expect the imstrument power fuses to open, causing a downscale meter response

Recommendation. Delete from this exam Modify for future use. Change choice B to read “The
discanunator voltage level has decreased to 25% of its required level” OR “the detector
deveiops a short between the electrodes

Reference(s) Westinghouse, Radiation, Chemistry and Corrosion Considerations for Nuclear
Power Plant Application, Page 5-22.

RESPONSE:

Do not concur.  The proposed replacement options would be potentially correct answers for this
question.  However, each replacement option also has the potential of opening the mstrument power
fuses.
Socond,thisqueﬁimdmuldnotbensmmdtobefnuheddnplybecausetheprooessofe&nmtion

was used by a number of examinees to identify the correct answer. Elimmating obviously v.rong
options can be an effc tive method for problem sohving, especially for this question if the examinee
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lacked the knowledge that borated water has higher conductivity than the mert gas used mn the B,
detector

Based on the interim ans.ver key, this question was answered correctly by 63/84 examinees ar 1 yielded
a moderate positive discrimination index of +0 25 No answer key change is required.

FACILITY-—BEAVER VALLEY
EXAM—PWR FORM A/B
QUESTION: 22/5%0

A centrifugal pump is operating at rated conuitions in an open system with all valves fully open
If the pump suction valve is throttled to 50% closed, pump discharge pressure will N PR
and pump differential pressure will

A remain the same, remain the same
B decrease, remais che same

C remain the samc, decrease

D decrease, decrease

ANSWER: D

COMMENT:

Too many assumptions are required to determine the correct answer Specifying an open system
without any system description presents choice “B’ as possibly correct

By assuming that the svstem determines pump discharge pressure, as it would discharging into the
bottom of a large tank choice B would be correct. To determine that the pump differential
decreases the candidate must assume suction pressure drops below the minimum NPSH.

Recommendation: Accept B and D for this exam. Avoid asking candidate to consider actions
which are counier to “good operating practizes” or include in the question” . . ervoneously
throttled " Accompany the question wik a diagram that better defines the pump/system
arrangement. Possibly add initial suction pressures and temperatures that show a reasonable close

proximity to saturation.

Reference(s) BV, Nuclear Operator Training, Thermodynamics, Chapter 4, System, Pumps and
Valves.
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RESPONGE:

Concur.  Depending on the assumption by an examinee both B and D could be correct. If the
exammee assumed that partiallv closing the suction valve mawmtamed pump net positive suction head
(NPSH), then B is correct. If the exammee assumec that partially closmg the suction valve reduced
pump NPSH below reauiiecd NPSH. then cavitation would occur and the answer would be D

Therefore, both B and D could be considered as correct answers.
Facility recommendations for question improvement are all valid.

Based on the mterim answer key, this question was answered correctly by 29/84 examinees and yielded
a near zero discrimmation index of +0 01 The answer key has been changed to accept both B and D

as correct answers

FACILITY—BEAVER VALLEY
EXAM-—PWR FORM B ON1 Y
QUESTION: 37

A centrifugal pump is taking suction from the bottom of a vented cylindrical storage tank thai
contains 100,000 gallons of water at 60 °F A pressure gauge at the inlet to the pump indicates 40
psig. Over the next several days storage tank temperature increases 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 approximate pressure at the inlet to the pump?

D o9 8 psig

B 374 psig

C 34.6 psig

D 31.2 psig

ANSWER: A
COMMENT:

Obvious Typographical Error

Choices lettered
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Recommendation: Change first choice to “A”
RESHONSE:

Concur. This t pographical error occurred only on the form B exam. It had the potential of causing an
exammee 1o mark option D on the answer sheet when option A was being chosen Therefore, because
the answer is option A, both options A and D should be considered 48 correct answers.

Based on the mteiun answer key, this question was answered correctly by 74/84 exammees and yielded
a nigh positive discrimmation ind~x of +0.39  Six of the ten examinees who answered mcorrectly
selected option D on form B The answer key for form B has been changed to accept both options A
and D) as correct answers

FACILITY -BEAVER VALLEY
EXAM-—PWR FORM A/B
QUESTION: 44/72

While rewiotely investigating the condition of a typical normally-open motor control cenver
(MCC) feeder breaker, an operator observes the following indications

Green breaker position indicating light is lit
Red breaker position indicating light is out
MCC voltmeter indicates zero volts

MCC ammeter indicates zero amperes

Based on these indications, the operator can accurately report that the breaker is open and racked
to _____position

A the OUT
B the IN
N the TEST

D an unknown
ANSWER: D
COMMENT:

Two problems:

Defining “Rem otely”
Defining “Typical”

-14-
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If “Remotely” means control room, the MCC voltmeter and ammeter readings are not available
For some Breakers the test position will remove all remote (control room) light indication and
other: the light indication is maintained. Depending on assumptions concerning “Typical” and
“Remotc * chuice “C” or “D” could be correct

Recommendation. Drop from this exam. Recommend this question be removed from the
examination bank, due to difficulty in defining “Typical”  Various breaker types and control
power schemes m use throughout the industry provide operators a widely varied view of what
“Typical” means.

RESPONSE:

Partially concur. The term “vemotely” is commonly used in the nuclear industry when referring to a
location some distance away from the equipment bemg operated (such as the control room or another
remote location) Regardless of where the remote station(s) is are. the question provided the necessary
mformation and should not have caused any confusion as to the source of the information

Also, it is not clear how option C might be considered a correct answer. The comment states that, for
some breakers, remote position indication will not be available if the breaker is racked to the TEST
position. This would seem to indicate that the breaker must be racked IN  This would cause ovtion B
to oe correct if the typical MCC feeder breaker at Beaver Valley loses remote breaker position
ndication when in the TEST position.

Upon request, the facility submitted electrical drawings for a sample MCC feedes breaker These
drawmngs show that remote breaker position indication is removed when the breaker is m the TEST
position Upon follow-up, the facility representative stated that the sample breaker position indication
circutt is representative of most MCC feeder breakers at Beaver Valley In addition, the facility
provided follow-up documentation to clarify their position on this question. The follow-up
documentation states ‘For Beaver Valley chaice ‘B’ appears to be the correct answer

Based on comments from this and another facility, it appears that this question is facility- specific
Therefore, because Beaver Valley has shown that their MCC feeder breakers lese remote position
indication when in the TEST position, the answer to this question for Beaver Valley should be B.

Finally, the term “typical” is used to direct the examinee awa; from rare or uncommon examples of this
breaker application. Without its occasional use, there could be cases where an exception would
prevent testing some important knowledges

Based on the mterim answer key, this question was answered correctly by 36/84 exammees and yielded
a very high positive discrimmation index of +0 43 The answer key will be chan ged to accept option B
correct answer for Beaver Valley
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FACILITY—BEAVER VALLEY
EXAM-—PWR FORM A/B
QUESTION: 60/88

A reactor had been operating at 50% power ‘or two weeks when power was increased to 100%
over a 3-hour period Tn ~rder to maintain reactor power stable during the next 24 hours, which

one of the following incremental control rod mampulations will be required?

A Withdraw rods slowly during the entire period

B Withdraw rods slowly at first, then . .. 1ods slowly
C Insert rods slowly during the entire period
D Insert rods slowly at first, then withdraw rods slowly

ANSWER: D
COMMENT:

Although the candidates answers this question by considering the required control rod
manipulations, most later stated that no rod motion was required to maintain rezctor power

stable

Above the POAH steam demand controls reactor power and rods or boron control reactor
coolant temperature

Recommendation. Modify question for future use Modify question to read, “In order to
maintain Reactor Coolant temperature stable

Reference(s) Westinghouse, Reactor Core for Large Pressurized Water Reactors, Pages 9-21
through 9-23 '

RESPONSE:
Concur. The facility recommendation for question revision is valid

Based in the interim answer key, this question was answered correctly by 82/84 examinees and
yielded a small positive discrimination index of +0 12. No answer key change is required.
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FACILITY—BEAVER VALLEY
EXAM—PWR FORM A/B
QUESTION: 64/92

Why are burnable poisons installed in a reactor core”

A To shield reactor fuel from thermal neutron flux until later in core life

B To compensate for control rod depletion that occurs over core life

C To flatten the axial thermal neutron flux distribution early in core life

D To ensure that the control rods will be above the rod insertion limit when the reactor is
critical

ANSWER: A

COMMENT:

Choice D appears to be an equally correct answer

Purpose of Burnable poisons, includes offset of K..... when considered with soluble boron
(limited by positive MTC) and control rods (limited by SDM and hot channel factor limits)
Without poisons the reactor could be made critical with rods below insertior I'++.

Recommendation.  Accept ‘A’ or ‘D’ on this examination and replar ¢ distracter D for future
examinations

Reference(s): Westinghouse, Reactor Core Control for Large Pressurized Water Reactors, Pages
8-9 through 8-13

RESPONSE:

Do not concur It is true that bumable poisons permit a lower RCS boron concentration and
consequently a more negative MTC  However, placing burnable poisons m the core does not ensure
control rods will be above the rod insertion limit (RIL) when the reactor is critical. Rod position at
criticality is a function of many core parameters, e g, RCS boron concentration, core fission product
poisoning, core burnup, residual burnable poisons, and others. The critical position of the control rods
15 estimated prior to a startup. lfcriticaliyisprodiaedwithcomrolrodsbelowthckll,,thmthe
operator will adjust RCS boron concentration to attain a higher estimated critical rod position.
Therefore, RCSbomcmommﬁonislheou!ypmncnhncmbeoommﬂedtomthm control
rods are above the RIL when the reactor is critical

Bamdmthehtaimmmkey,misqumonwasmm-edmnmuybyzwu mees and yielded
a moderate positive discnimination index of +0 24 No answer key change is required
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FACILITY—BEAVER VALLEY
EXAM-—PWR FOPM A/B
QUESTION: 742

Consider a pressurizer containing a saturated water/steam mixture at 636 °F with a quality of
50%. If an outsurge removes 10% of the liquid volume from the pressurizer, the temperature of
the mixture will _ and the quality of the mixture will . (Assume the

mixture remains saturated )

A decrease, decreasec

B decrease; increase

€ remain the same, decrease
D remain the same; increase
ANSWER: B

COMMENT:

Not clear to all candidates that the pressurizer was half full of water and half full of steam, both at
saturation. Some attempted to apply the stated 50% Quality to the steam gpace alone

After assuming the stean: had significant moisture content, they logically concluded that pressure
would not drop until all moisture was gone (100% sim quality). Otbers that focused on just the
quality of the steam space overlooked the obvious, “Outsurge removes liquid from the

pressurizer. ™

Recommendation: Modify question for future use See attached rewrite of question that avoids
using the term Quality which is most commonly used to describe the amount of moisture (or lack
of) in steam

Proposed Replacement

Consider a pressurizer containing a steam bubble and a volume of water. Both the water and
steam are uniformly at saturated conditions for 636°F The volume of steam and water in the
pressurizer are equal If an outsurge removes 10% of the liquid volume from the pressurizer, the
temperature of the pressurizer will ., and the volume of the steam will be

—__ than the volume of the water
A decrease, less

B decrease, greater
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C. remain the same, less
D remain the same, greater

RESPONSE:

Concur. The proposed replacement contains some euhancements that will unprove the clarity of the
Guestion.

Based on the mterim answer key, :\.is question was answered correctly by 52/84 examinees and vielded
a small positive discrimination index of +0. 11 No answer key change is required

FACILITY—BEAVER VALLEY
EXAM-—~PWR FORM A/B
QUESTION: 84/12

““hich one of the following pairs of fluids undergoing heat transfer through a heat exchanger will
yield the greatest hea exchanger overall heat transfer coefficient?

A Oilto water

B Air to water

C  Steam to water
D Water to water
ANSWER: C

COMMENT:

This question asks about “Overall Heat Transfer Coefficient” but the “Preliminary Key” answer,
“C” seems to indicate the question is asking about the heat transfer rate

Overall Heat Transfer Coefficient for a Tube

. 1
2
h, ‘ } + Ii.ﬂ) + ...3.,
i t ¥ r3 hZ

Note that all components of this formula for heat transfer coefficient describes the physical
arrangement and the film coefficients of the two fluids involved This formula does not consider

u

o
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whether the latent heat of evaporation is involved Air-to-water could be the correct answer
considering the very small film layer on the air side of the heat transfer boundary

Recommendation: Modify question for future use. Modify the question lead to read “  yield
the greatest heat exchanger heat transfer rate””

Reference(s) BV, Nuclear Operator Training, Thermodynamics, Chap. 3 - Connection and Fluid
Flow, Page 3.

RESPONSE:

Partially concur. While it would be correct (o use the wording suggested in the comment, it is not
necessary to change the current wording  The comment uses the equation for the overall heat transfer
coefficient for a heat exchanger tube as justification. However, the question refers to the entire heat
exchanger  The thermal conductivity of the heat exchanger tubes is not the only factor to be
considered when evaluating the overall heat trans‘er coefficient of a heat exchanger in which fluids are
flowing. More importantly, the convective heat transfer coefficients for the flowing fluids must ke

considered

Based on the mterim answer key, this question was answered correctly by 30/84 examinees and vielded
a small positive discrimination index of +0 12 No answer key change is required
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FACILITY-——~COMANCHE PEAK
EXAM—PWR FORM B ONLY
OUESTION: 37

A centrifugal pump is taking suction from the bottom of a vented cvlindrical storage tank thut
contains 100,000 gallons of water at 60 °F A pressure gauge at the inlet to the pump indicates 40
psig. Over the next several days storage tank temperature increases 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 approximate pressure at the inlet to the pump?

D 398 psig
B 37 4 psig
C 34.6 psig
D 31.2 psig
ANSWER: A
COMMENT:

Question number 37 of the Form B examination has a typographical error.

Three of the four candidates using Form B correctly answered the question, circling the letter D
by the correct response  When they copied their answer to the answer sheet, they filled in *“D "
See the attached pages from the student 'S examination ;

Recommend that you accept both A and D for the Form B of this examination.
RESPONSE;

Concur. This typographical error occurred only on the form B exam. It had the potential of causmg an
examinee to mark option D on the answer sheet when option A was being chosen. Therefore, because
the answer is option A. both options A and D should be considered as correct answers.

Based on the interim answer key, this question was answered correctly by 74/84 exanminees and vielded
a high positive discrimination index of 039 Six of the ten examinees who answered mcorrectly

selected option D on form B The answer key for form B has 10 a ions A
and D as correct answers
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FACILITY —COMANCHE PEAK
EXAM-—PWR FORM A/B
QUESTION: 84/12

Which one of the following pairs of fluids undergoing heat transfer through a heat exchanger will
vield the greatest heat exchanger overall heat transfer coefficient”?

A Oil to water

B Airto water

¢ Steam to water
D Water to water
ANSWER: C
COMMENT:

This question asks for the combination of heat exchanger fluids yielding the greatest overall heat
transfer coefficient  The key answer is steam to water

The thermal conductivity of water is superior te steam, oil, and air (see attached Figure E 1) If
the fluid on one side of the heat exchanger is steam, the overall thermal conductivity will have
decreased from the same heat exchanger with water for the fluid  The drastic reduction of the
heat transfer coefficient when Departure from Nucleate Boiling occurs 1s based on this
phenomenon

If the water on one side of the heat exchanger is undergoing a phase change (nucleate boiling, for
example), then the overall heat transfer coefficient improves. The question does not give enough
mformation for a candidate to consistently make that interpretation for steam to water

Recommend that you change the answer key to accept either “C. Steam to water’ or “D.
Water to water

RESPONSE:

Do not concur. The thermal conductivity values for steam and water are not the principle factors to be
considered when evaluating the overall heat transfer coefficient of a heat exchanger in which fluids are
flowmg  More importantly, the thermal conductivity of the heat exchanger tubes and the convective
heat transfer coefficients for steam and water should be considered

It has been documented (Granet, | | Thermodynamics and heat power, 1080, page 537) that steam-

to-water heat exchangers can result i maximum coefficient vatues exceeding 600 Brwhr-ft’-°F,
whereas water-to-water heat exchangers can result in maximum coefficient values of only about 275
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Brubr-f-F.  This is consistent witl the texi, Heat Transfer and Fluid Flow. General Electric,
February 1985, page 7-27, which shows a typical overall heat transfer coefficient of 600 Btuhr-fi’-F
for a BWR condenser and feedwater heaters. both of which are steam-to-water heat exchangers.
Therefore, based on the maximum coefficients listed for various steam-to-water and water-to-water

applications, option C is the only correct answer

A phase change is an atypical occurrence for most water-to-water heat exchangers (an exception being
a PWR steam generator) Such an occurrence would then give tne heat exchanger the characteristics
of a water-to-steam heat exchanger and would not result in a valid comparison,

Based on the mterim answer key, this question was answered correctly by 30/84 exammees and yielded
a small positive discrimination index of +0 12 No answer key change is required
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FACILITY-——GINNA
EXAM-—PWR FORM A/B
QUESTION: 49/77

After the first fuel cycle, subcritical multiphcation can produce a “usivie aeutron level indication
on the source range » 'sar instrumentation following a reactor <hutdown without installed

neutron sources. This is because a sufficient source of neutrons is being produced by:
A spontaneous neutron emission from control rods

B photo-neutron reactions in the moderaiu,

C  low level thermal fission in the fuel

D alpha-neutron reactions in the fuel

ANSWER: B

COMMENT:

Recommend deleting question  Dealt with source neutrons without installed sources. Installed
source: were removed at Ginna for our Cycle 20 refueling (currently on Cycle 25) and the
Westinghouse WCAP 14290 for fuel analysis states that the primary source of neutrons is
spontaneous fission of CM-242 and CM-244 Therefore. no correct answer is given

RESPONSE:

Do not concr

The question does not ask for the primary source of source neutrons The knowledgeable exammee
should know that option B (photo-neutron reactions) is the only significant source of neutrons listed in
the answer options

Based on the interim answer key, this question was answered correctly by 51/84 examinees and yielded
a small positive discrimmation index of +0 12 No answer key change is required
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FACILITY-—GINNA
EXAM--PWR FORM A/B
QUESTION: 64/92

Why are burnable poisons installed in a reactor core?

A To shield reactor fuel from thermal neutron flux until later in core life
B To compensate for contrai rod depletion that occurs over core life

€. To flatten the axial thermal neutron flux distribution early in core life

D To ensure that the control rods will be above the rod insertion iimit when the reactor 1s
critical

ANSWER: A
COMMENT:

Recommend answer C as a correct choice. Dealt with reasons for installing bumable poisons
Choice A, given as correct answer, describes what they do, not why they are installed. Ginna's
Cycle 25 WCAP 14290 for fuel reload states that one of the reasons is to reduce axial power
peaking, which is answer C We use integral fuel burnable assemblies and only the center section
of the fuel rod is coated The primary reason is to reduce the amount of soiuble boron needed to
account for K excess at BOL, which was not one of the choices

RESPONSE:

Concur. The facility-specific reference provided by the facility supports the facility recommendation to
accept option C as a correct answer  Because Ginna was the only facility to provide justification for
accepting option C, it appears that this function of burnable poisons is unique to Ginna.

Based on the mterim answer key, this question was answered correctly by 20/84 examinees and yielded

a small positive discrimination index of +0.24 The answer key las been changed to accept both

options A and C as correct answers for Ginna.

-28-



NRC RESPONSE TO FACILITY COMMENTS FOR THE APRIL 1997 NRC GENERIC
FUNDAMENTALS EXAMINATION

FACILITY-—SALEM
EXAM—PWR FORM B ONLY
QUESTION: 37

A centrifugal pump is taking suction from the bottom of a vented cyhindrical storage tank that
contains 100,000 gallons of water at 60 °F A pressure gauge at the inlet to the pump indicates 40
psig. Over the next several days storage tank temperature increases 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 followirg is the current approximate pressure at the inlet to the pump”?

D 39 8 psig
B 37 4 psig
C 34 6 psig
D 31.2 psig
ANSWER: A
COMMENT:

"A" 1s not shown as a possible selection There are two “D’s” Owur proctors told candidates
(who pointed out this) that the tirst “D" should be marked as “A™ on the SCAN | RON Form.
The proctors did not make a general announcement so that we wouid not indicate someone else
had arrived at the answer. Candidates should have deiermined or asked if the first “D” should be

“A‘ "
RESPONSE:

Concur  This typo rraphical error occurred only on the form B exam. It had the potential of causing an
examinee to mark op‘ion I on the answer sheet when option A was being chosen. Therefore, because
the answer is option A, both options A and D should be considered as correct answers

Based on the interim answer key, this question was answered correctly by 74/84 examinees and yielded
a high positive discrimination index of +0 39 Six of the ten examinees who answered incorrectly

selected option D on form B. The answer key for form B has been changed to accept both options A
and D as correct answers
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FACILITY-SALEM

EXAM-—PWR FORM A/B

QUESTION: 64/92

Why are burnable poisons installed in a reactor core?

A To shield reactor fuel from thermal neutron flux uszil later in core life

B To compensate for control rod depletion that occurs over core Jife

C To flatten the axial thermal neutron flux distribution early in core life

D To ensure that the control rods will be above the rod insertion limit when the reactor is
critical

ANSWER: A

COMMENT:

The answer on the examination key is “A” and it is correct. Selection “D” is a correct statement
when one considers the long-life cores and the technical specification for moderator temperature
coefficient (MTC). Burmable poison compensates for Kexcess at BOL, aliowing a soluble boron
concentration that supports MTC within technical specification limits. Without burnable poison,
the control rod height at criticality would have to be very low to allow a boron concentration that
supports MTC within technical specif.cations We suggest that this question be revised prior to
next use.

RESPONSE:

Do not concur. Placing bumable poisons in the core does not ensure control rods will be above the
rod insertion limit (RIL) when the reactor is critical Rod position at criticality is a function of many
core parameters, e g., RCS boron concentration, core fission product poisoning, core burnup, residual
burnable poisons, and others The critical position of the control rods is estimated prior to a startup  If
criticality is predicted with control rods below the RIL, then the operator will adjust RCS boron
concentration to attain a higher estimated critical rod position. Therefore, RCS boron concentration is
the only parameter that can be controlled to ensure that control rods are above the RIL when the
reactor is critical

Based on the nterim answer key, this question was answered correctly by 20/84 examiees and yielded
a moderate positive discrimination index of +0 24 No answer key change is required
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FACILITY—SALEM
EXAM-—PWR FORM A/B
QUESTION: 84/12

Which one of the following pairs of fluids undergoing heat transfer through a heat exchanger will
yield the greatest heat o " ~nger overall heat transfer coefficient?

A Oil to water

B Atr to water
ik Steam to water
D Water to water

ANSWER: C
COMMENT:

When steam condenses to water the convection heat transfer coefficient is quite large. When no
phase change occurs the convection heat transfer coefficient is very low. The answer on the
examivnation key is “C" - steam to water If the steam is saturated and rejects some of its latent
heat of vaporization, “C" is correct. If the steam is superheated, which it must be if it is to reject
energy and remain as steam, the correct answer is “D" - water to water. Selection “D” could be
considered as an altermate correct answer

RESPONSE:

Do not concur  The facility comment failed to provide an example of an application of a superheated
steam-to-water heat exchanger  The typical PWR has several applications that use steam-to-water heat
exchangers, e g feedwater heaters and the main condenser In these applications, steam condensation
causes a large overall heat transfer coefficient, thereby supporting option C as the correct answer. It
would be unwarranted and incorrect for an examinee to assume a heat exchanger application that is
foreign to a PWR plant when several relevant applications exist

Based on the interim answer key, this question was answered correctly by 30/84 exammees and vielded
a small positive discrimination index of +0.12. No answer key change is required
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FACILITY—-VOGTLE
EXAM—PWR FORM A/B
QUESTION: 22/50

A centrifugal pump is operating at rated conditions in an open sysiem with all valves fully open
If the pump suction valve is throttled to 50% closed. pump discharge pressure viill B AR
and pump differential pressure will .

A remain the same; remain the same
B decrease, remain the same

€ remain the same; decrease

D decrease, decrease

ANSWER: D

COMMENT:

We duplicated these conditions on our loop flow training device, which consists of an open tank
as the suction source and the discharge collection point.  All valves in the discharge and suction
flowpaths of the centrifugal pump were fully opened after the pump was started Discharge
pressure and pump D/P were measured under full flow conditions These parameters were
measured again as a suction valve was partially throttled shut. The results were that pump D/P
remained constant and pump discharge pressure decreased.

Based on this data, we believe that the correct choice on this question to be “B."

RESPONSE:

Partially concur. Depending on the assumption by an exammee both options B and D could be correct.
If the examinee assumed that partially closing the suction valve maintained pump net positive suction
head (NPSH), then B is correct. If the examinee assumed that partially closing the suction valve
reduced pump NPSH below required NPSH. then cavitation would occur and the answer would be D
Therefore, both B and D could be considc: od to be correct answers.

Based on the interim answer key, this question was answered correctly by 29/84 examinees and vielded

a near zero discrimmation ndex of +0.01  The answer key has been changed to accept both B and D
as correct answers.
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FACILITY—-VOGTLE
EXAM—PWR FORM B ONLY
OQUESTION: 37

A centrifugal pump is taking suction from the bottom of a vented cylindrical storage tank that
contains 100,000 gallons of water at 60 °F A pressure gauge at the inlet to the pump indicates 40
psig. Over the next several days storage tank temperature increases 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 approximate pressure at the inlet to the pump?

D 39 8 psig
h 37 4 psig
C 34 6 psig
D 31.2 psig

ANSWER: A
COMMENT:

The correct answer was the first choice (39 8 psig) which apparently was mislabeled as choice D
RESPONSE:

Concur. This typographical error occurred only on the form B exam. It had the potential of causing an
examimee to mark option [ on the answer sheet when option A was bemg chosen Therefore, because
the answer is option A, both options A and D should be considered as correct answers

Based on the mterim answer key, this question was answered correctly by 74/84 examinees and yielded
a high positive discrimination index of +039  Six of the ten exammees who answered mcorrectly

selected option I on form B. The answer key for form B has been changed to accept both options A
and D as correct answers.
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FACILITY-VOGTLE
EXAM-—PWR FORM A/B
QUESTION: 44/72

While remotely investigating the condition of a typical normally-open motor control center
(MCC) feeder breaker, an operator observes the following indications

Green breaker position indicating light 1s it
Red breaker position indicating light is out
MCC voltmeter indicate: =2ro volts

MCC ammeter indicates zero amperes

Based on these indications, the operator can accurately report that the breaker is open and racked
to  position

A the OUT
3 the IN
C  the TEST

D an unknown
ANSWER: D
COMMENT:

Question states that an operator is “remotely” investigating the condition of a typically normally-
open MCC feeder breaker. The operator observes the green light is lit, red light is out, and MCC
voltmeter and ammeter both read zero

This question has two correct answers depending on how you interpret what the tenn “remotely”
means

If remotely means at the breakers’ remotely controiled station (ie. control roors) then that fact
that you have a green indicating light shows that the breaker has control power to the remote
control circuit. This indicates that the breaker must be racked to the “in” position, which would

make choice B correct.

If you interpret “remotely” to be at the breaker in question then choice D would be correct since
ndicating lights on the breaker cubical function in both the “test” and “in" positions.

Accept choices B and D as correct on this examination.
Other factors that provide additional confusion are
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MCC voltage and ammeter indications—where are you reading these from, locally at the MCC or
remotely somewhere else?

MCC feeder breaker—implies the supply breaker to that MCC which is typically a *80 Vac
switchgear breaker, ‘which may be in a different room compared to the

MCC

RESPONSE:

Partially concur.  The term “remotely” is commonly used in the nuclear industry when referring to a
location some distance away from the equy; .. . being operated (such as the control room) The term
“local” would have been used if the indications were located at the breaker cabinet

The comment states that the lit green indicating light indicates that the breaker must be racked to the
IN position. However, no documentation was provided to support the comment. Upon request, the
facility submitted electrical drawings for a sample 480 Vac MCC feeder breaker These drawings show
that remote breaker po-iion is removed when the breaker is in the TEST position.  Upon follow-up,
the facility representative stated that the sample b, ~aker position mdication circuit is representative of
most MCC feeder break: s at plant Vogtle

Based on comments from this and another facility, it appears that this question is facility-specific
Therefore, because Vogtle has shown that their typical MCC feeder breakers lose remote position
mdication when in the TEST position, the answer to this question for Vogtle should be B.

Regarding the other factors which caused confusion, it is not certain that the examinee would benefit
from additional wording to address these issues On the contrary, additional wording actually may
reduce the quality of this question by mtroducing information that some exammees would find

distracting

Based on the interim answer key, this question was answered correctly by 36/84 examinees and yield

a very high positive discrimmation index of +0 43 The answer wer key has been changed to accept option

B as the correct answer for Vogtle
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