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Examinations conducted on December 11, 1984.

Written and oral examinations were administered to thirteen Reactor Operators.
Four Reactor Operator candidates failed these examinations.
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This Examination Report is composed of the sections listed below.
Exami.ation Review Meeting
Facility Examination Comments and Resolutions

Exit Meeting Minutes
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ANO 1 RC Examination

E. ANO 1 RO Examination Key

Performance results for individual candidates are not included in this
report because examination reports are placed in NRC's Public Document
Room as a matter of course.

Examination Review Meeting

At the conclusion of the written examination, Jim Huenefeld met with

A. E. Elliott, E. D. Wentz, K. W. Canitz, A. South, and E. Force of the
training department and C. Zimmerman of the Operations department to
review the exam and answer key. The facility provided Mr. Huenefeld and
the Chief Examiner with written comments resulting from that review.
Those comments and resolutions are included as part of this report. Mr,
Huenefeld is in agreement with the Utility comments with the following
exceptions:
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Answer "a" is incorrect. Heat transfer occurring during a constant
pressure process does not imply the existence of a phase change whereas
heat transfer occurring during a constant temperature process does imply a
phase change. It is the presence of a phase change that causes the lack
of proportionality between the primary and secondary delta Ts. The
concept is fundamental and important toward the understanding of heat
transfer occurring between the secondary and primary system. The question
stands on its own merit.

The question was designed to examine the RO candidates knowledge with
respect to behavior after a trip. Indications in the control room include
both l1inear and logarithmic displays of neutron power. An understanding
of how the logarithmic display relates to reality is a reasonable
expectation of an RO candidate. The question took a new and novel
approach requiring some original thinking on behalf of the RO candidates.

The facility's concern stems from a misconception about NPSH held by the
individual responsible for teaching the topic. The question stands on its
own merit.

The question stands on its own merit. The candidates were told that
explanations may be offered with True/False questions and Multipie Choice
questions. One candidate did suggest that depending upon which group was
chosen and which rod was chosen the statement may be true. Full credit
was given for the explanation.

and
The questions are appropriate, and stand on their own merit.

The examiner agrees that it was poor judgement on his part to make the
question worth 2.5 points. One-half credit was given for recognizing that
the curve was integral. The question itself is regarded to be appropriate
and relevant. A knowledge of the reactivity of all control rods, both
integral and differential, is fundamental for understanding the
instantaneous effects that rod motion may have on reactor conditions.

This is particularly true of the APSRs that may have either positive or
negative reactivity effects depending upon their position and direction of
motion.

Percent power is the macroscopic parameter monitored by the operator
during startups and shutdown, and it is important that the operator know
approximately when the subject feedwater control transition will occur.
The numbers were taken directly from facility training material as noted
on the key.

The answer was taken directly from OP 1104.04, page 18. "b" is considered
the only correct answer.

The facility training material also refers to "condenser dump valves" (see
attachment from "Steam Systems Training Plan").




ARKANSAS POWER & LIGHT COMPANY
Arkansas Nuclear One

REV.

COURSE NO. aa-51002-008

FORM NO.

NO. o | PAGE NO. 5

1023.03B

PLAN OF INSTRUCTION

INSTRUCTOR NOTES

QuéST{ow 3. 6

\
J

2

b

b.

1)

a)
b)

2)

a)

b)

c)

a)

c)

Condenser dump valves interlocked
through ICS to prevent opening with
less than 20" vacuum.

EFW pump steam supply valves interlocked
through ICS on loss of both feed pumps
or less of all RCP's.

SLBIC Interlocks

SLBIC actuation signal causes:

(1) Both MSIV's shut

(2) EFW pump steam supply valve from
affected OTSG opens.

)

SLBIC Exercise Logic signal causes:

(1) MSIV solenoid valve opens on time
delay to:

(a) Bleed air off MSIV operating piston
(b) Allows valve to travel 20% shut

(c) Solenoid valve shuts

(d) Valve returns to open position

Bypass Logic

(1) SLBIC must be bypassed if steam
pressure {600 psi to operate MSIV's.

d) Reset Logic

(1) Allows SLBIC closure signal to be

overridden by use of valve hand-
switches.

Reheat Steam

Ramp valves to second stage reheat and
second stage reheat steam inlet valves
interlocked through ICS.

Ramp valves open slowly to provide
gradual heatup (~2 hours).

Inlet valves open 1/2 hour afier ramp
valve fully open.

Interceptor and stop valves interlocked
through ICS to shut on load rejection.

Prevents turbine overspeed.




4.11 The question is worded:

The maximum allowable heatup rate during a normal heatup is interpreted as

being: (Select one.)

The only reasonabl¢ swer to this question was "d," no more than 1.67°F
per minute.

4.14 The question stands on its own merit.

No questions were deleted or compromised as a result of the exam review.
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MEMORANDUM

TO: Ralph Cooley  '//’

FROM: Ed A. Force 1A ¢ D
SUBJECT: Arkansas Nuclear One

RO Examination

Attached are written comments on the RO License Examination
administered on 12/11/84 at this facility.

EAF:rab
Attachment

cc: ANO-DCC



ERC-0982

NRC RO EXAMINATION
GENERAL COMMENTS

SECTION 1

Section 1 of the exam was more Engineering oriented than operator oriented.
Math concepts were over empathized. The Exam did not address the appropriate
knowledge that a reactor operator must have. The safety aspects of reactor
operations were not addressed. The test did not address operator oriented
items such as MTC, FTC, Samarium, Rod worth hot and cold, EOL AND BOL Xenon
worths or reactivity balances.

SECTIONS' 2, 3 and 4

These section were much better in that they did in most cases, check the
candidate for operator oriented knowledge. Several questions were hard to
understand and required an interpretation on the part of the candidate as to
what was really being asked.

A majority of the true and false questions had circumstances where the
answer was not a cut and dry true or false answer.

On at least one of the multiple choice questions, there were no correct answers
(2.15)
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NRC RO EXAMINATION
SECTION 1

Draw graphs showing the count rate after a reactor trip. Show
as a linear function and as a log function.

Conversion of linear to log and log to linear is strictly a
math exercise. It bears no relationship to what reactor power
is doing. The ANO reactor theory manual, from which the
students were taught, discusses the power decrease after a trip
in terms of power and not count rate. The question was not
appropriate to determine an understanding of reactor theory,
but was more a test of reading skills. A more appropriate

way to ask may be: '"Reproduce the traces drawn by the
intermediate (log) and power range (linear) recorders after a
reactor trip."

Given a tank full of water and several other initial condition
the water was pumped from the tank. (A) What would be the
final pressure? (B) Would the pump cavitate if the level went
below 5 ft. with the vent closed? (C) Would the pump drain the
tank with the vent open?

There was a discussion between the review members and the
examiner as to the definition of NPSH. The examiner contends
that NPSH is an absolute value, yet the question gave a value of
5 ft with no units. The candidates should be given credit for
the question if they used either absolute or gauge pressure to
calculate NPSH.

In addition, the question was another example of a poorly
written question where the candidate must first interpret
what the question is asking then attempt to answer it.

Heat transfer in the primary loop is proportional to the
core AT (T, = T ), while the heat transfer in the secondary
loop is nop proSortional to the AT across the OTSG, (TSTM -

Tfeed)' Vhy?

This was a multiple choice question and considering answer

(a) and answer (d) it is the contention of the training staff
that either answer could be correct for an OTSG, therefore, the
candidates should be given credit for either.

Will the prompt drop be greater from dropping one rod as opposed
to dropping a bank or group of rods.

The question is not well defined. Depending on the location of
a single rod, its worth might approach the worth of the group,
thus the prompt drops would be about equal.
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1.15 (Q) What would make power shift to the bottom of the core?

(R) Choice (d), the correct answer, was poorly stated. The answer
ended with the statement..... "therefore the rod index." This
may lead the student to believe that part of the answer was left
off.

1.16 (Q) Two identical cores have different rod he’ jhts a criticality.

(Multiple choice)

(R) The question was poorly worded. Why not talk about our core
under different conditions.

1.18 (Q) Given a graph of a APSR rod worth, is it an integral or
differential curve, and explain your answer by drawing the
other curve.

(R) The student should be able to identify an integral or differ-
ential curve. This is as far as it should go. To ask a can-
didate, especially an RO candidate, to derive a differential
curve is beyond the scope of what is expected of an RO. In
addition, the question was worth 2.5 points, or 10% of the
section, which was the highest value of any question in Section 1.
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NRC RO EXAMINATION
SECTION 2

Main Feedwater pump trips
1) Answer (i) no longer applies, (low flow trip)

2) No setpoints required for full credit

Main Feedwater Block Valves Setpoints

Answers b and c¢ should be in % ICS demand not % power.

Emergency Feedwater pumps auto start signals.

In addition to those given on the key, candidates may give the new
EFIC system auto starts which are:

Low OTSG level 14.5 inches

ESAS channels 3 or 4

Low OTSG pressure < 600 psig
Makeup System valves which operate on ESAS channel 1 and 2
Candidates may also include RCP seal return directs to the Quench
Tank.
Shutoff head of the LPI pump.
Of the four possible answers, none were correct. The shutoff
head is ~180 psi. The answer of 150 psi was the closest to
correct, however, 150 psi represents full flow head. Students
may choose the next higher number because of this. Credit
should be given for either 150 or 290 psi.
Nuclear ICW expansion tank level increase.
In addition to the key answer, the following are valid answers:

1) A leaking or failed automatic makeup valve.

2) A leaking cross connect valve between nuclear and non
nuclear ICW.
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NRC RO EXAMINATION
SECTION 3
OTSG level ranges

Candidates may also include the EFIC level range of 6" to 500"

Decay heat suction valve interlocks (CV-1050 and CV-1410)
Answer is incorrect; the < 290 psi should read > 290 psi

for both valves.

List 5 of the 9 RCP starting interlocks

Examiner agrees that setpoints are not required for full

credit.

SLBIC setpoint and components actuated.

1) SLBIC Setpoint is 600 psig with no tolerance

2) Candidates may give components actuated by the new EFIC
system which are:

"A OTSG" "B OTSG
close "A" MSIV Close "B" MSIV
close "A" MFWI Close "B" MFWI
close "A" Steam to P7A Close "B" Steam to P7B
open "A" ADV block valve Open "B" ADV block valve
MSIV = Main Steam Isolation Valve
MFWI = Main Feedwater Isolation Valve
ADV = Atmospheric Dump Valve
P7A = Steam Driven Emergency Feed Pump

At what condenser pressure will condenser dump valves close

Proper name is turbine bypass valves, not condenser dump
valves.
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NRC RO EXAMINATION
SECTION 4

List 5 things not associated with RPS which require a manual
reactor trip.

Candidates may substitute "EFIC" in the place of "SLBIC". This
should be accepted.

List 4 indications that natural circulation cooling is
occCl cring.

Question does not specify the items listed in OP 1202.01.
The following are also correct answers:

3 - ¥ tracks OTSG T
sa

cold t’
2. Thot tracks Incore thermocouples.

Stace the emergency cooldown rate limit and 2 conditions that
must be present to allow this limit.

OTSG tube to shell emergency rate or limit of 150°F tube to
shell AT should also be acceptable as a condition limiting the
cooldown rate.

If RCPs are secured because of loss of SCM, what additional
actions are required of the operator because the RCPs were
stopped.

Some answers may reflect new EFIC requirements that allows
operators to "monitor" OTSG fill rate, and respond by taking
manual control as necessary.

What is the normal maximum heat up for the RCS?

Since the question does not specify the procedural heat up
limit or the Tech Spec limit the responses of 100°F/hour or
50°F/30 min are also correct and should be considered as such.

If a piece of equipment has a caution card on it that conflicts
with instructions in a procedure, which takes precedence?

This question calls for interpretation of a statement that does
not clearly state a precedent. The procedure (1000,27) states
the following.
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4.14 (Cont)

"When CAUTION Card instructions conflict with requirements
specified in procedures, changes shall be made to the affected

procedures."

A case can be made to support the key answer or to refute it,
depending on how the above statement is interpreted.



Exit Meeting Summary

At the conclusion of the exam period, the NRC examiner met with
representatives of the plant staff to discuss the results of the oral
examinations. The following personnel were present for the exit
interviews:

NRC UTILITY

R. A. Cooley J. Levine
J. L. Pellet J. Vandergrift
E. Force B. Baker E. Wentz A. Elliot

Mr. Cooley reported that nine candidates for Unit One were clear passes on
the oral. However, areas of generic weakness were observed during the
oral examinations. Some of these weaknesses can be attributed to the
plant modifications in progress at this time. The following are some of
the weak areas noted during the examinations for more than one candidate:

(1) Problems with procedure changes and use of the Environmental
Technical Specifications.

(2) Confusion between the Administrative Procedures and the Technical
Specification concerning the Source Range Nuclear Instrumentation.

(3) Use P&IDs and station procedures when discussing systems.

(4) The Reactor Coolant Pumps and their operation were not clearly
understood.

(5) The Electrical Distribution System was a weak area.

(6) Understanding what happens to reactor power after a scram, and other
reactivity effects.

(7) The use of portable radiation monitors and the different types of
radiation.

The Shift Supervisors and the operations staff were very helpful in
keeping the Control Room as quiet as possible during the exam. Overall
the exams went very well, and most of the candidates did good on the oral
examinations. This was passed along to the utility personnel at the exit
meeting.




U. S. NUCLEAR REGULATORY COMMISSION
REACTOR OPERATOR LICENSE EXAMINATION

Facility: ANO - 1

Reactor Type: Babcock and Wilcox

Date Administered: December 11, 1984

Examiner: JC Huenefeld -

Candidate:

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answer sheet. Points for each ocuestion
are indicated in parenthesis after the question. The passina arade reauires
at least 70% in each category and a final grade of at least 80%. Examination
papers will be picked up six (6) hours after the examination starts,

Category % of Candidate's % of
Value Total Score Cat. Value Category

25 25 1. Principles of Nuclear Power
Plant Operation, Thermodynamics,
Heat Transfer and Fluid Flow

25 25 2. Plant Desian Includina Safety
and Emeraency Systems

25 25 3. Instruments and Controls

25 25 4. Procedures: Normal, Abnormal,
Emeraency, and Radioloaical
Control

100 TOTALS

Final Grade %

A1l work done on this examination is my own; I have neither aiven nor received
aid.

Tandidate's Sianature




1.0

1.1

1.2

1.3

1.4

PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS, WEAT TRANSFER

AND FLUID FLOW (25 Points)

The energy being transferred at the steam aenerator is
proportional to the primary Delta T (i.e., T, - T.), but not
proportional to the secondary Delta T (i.e., ?steam * Tseed! -
The reason for this is because: (Select one).

a) the eneray transfer taking place within the steam generator
is essentially a constant pressure process.

b) the secondary flow rate is greater than the primary flow
rate.

c) the secondary flow rate is less than the primary flow rate.

d) the energy transfer taking place within the steam aenerator
is essentially a constant temperature process.

In the condenser energy is beina transferred to the circ-water.
If the circ-water flowrate were reduced sliaohtly while holdina
generated megawatts constant, the most probable result would be:
(Select one).

a) that the average temperature of the circ-water will increase

slightly.

b) that the amount of energy transferred at the condenser will
decrease sliahtly.

c) that the saturation pressure within the condenser will
decrease slightly.

d) that the condenser delta T will decrease sliahtly,

Assume that ANO-1 is generatina 700 MWe. Using typical
parameters for steam temperature and pressure, estimate the
steam flow rate. State your assumptions and show your work.

Show the difference between a logarithmic plot of nuclear count
rate (i.e., log count rate) versus time after a trip and a
Tinear plot of count rate versus time after a trip by makina a
basic sketch of both cases. Assume that both plots start from
the same 1nitial power level.

- Section 1 Continued on Next Page -

(1.0)

(1.0)

(2.0)

(2.0)



1.6

centrifugal pump taking a suction from its base. The pump is
located at a vertical elevation corresponding to the bottom of
the tank and it requires 5 ft of net positive suction head
(NPSH) to prevent cavitation. The tank is almost entirely full
of water and is maintained at 60°F by heaters. The tank is
designed such that it could withstand 15 psi differential
pressure in either direction. Assume the vent becomes totally
clogged with ice while the pump 75 in operation. Further assume
that the pump is of relatively low capacity such that N
equilibrium conditions are maintained inside the tank. Answer
the following ouestions:

Given a large vented tank 30' in diameter and 60' high with a

a) What is the lowest pressure that the tank will drop to as
the pump continues to remove water from the tank? Explair. (1.5)

b) Will the pump lose NPSH and beoin to cavitate prior to
reaching a level of 5 ft in the tank? Explain. tate any
assumptions.) (1.0)

¢) Could the pump continue to pump water at a level below 5 ft
without cavitation if the vent were open? Explain. (1.0)

The feedwater loop demand stations, the reactor demand station,
and the S/G/Rx master are in "hand" with reactor power stable at
15% power. The operator commences a power escalation by bumpina
rods out and T, . goes to 580°F. Which of the following
describes the required operator course of action to brina T

back to 579°F? (Select one.) i

(1.0)

a) The operator must insert rods sliahtly, but not as far as
they were withdrawn. He must reouest the [&C technicians to
adjust the low level limits,

b) The operator must increase feed flow, restoring OTSG level,
and lower the steam header setpoint sliahtly.

¢) The operator must over-feed the 0TSG sliahtly, increasina
0TSG inventory, then stabilize at a hiaher feed flow and a
higher OTSG level.

d) The operator does not need to take any action. Doppler
feedback will return T, . to 579°F.

- Section 1 Continued on Next Page -




1.7 Assume that a steam bubble has formed in the reactor vessel head
during an RCS natural circulation cooldown. 1Is the collapsina
of that bubble a relatively fast process or a relatively slow
process? Explain. (2.0)

1.8 According to OP 1103.15, the reactivity balance calculation
procedure, achieving a2 period of less than 5 seconds is a
reportable event. What startup rate would this period
correspond to? (Show your work) ' (1.5)

1.9 If 100% FP equilibrium Xe worth is -2.57 Delta K/K then 50% FP
equilibrium Xe worth is: (Select one) (1.0)
a) -0.257 Delta K/K
b) -1.29 Delta K/K
c) -2.10 Delta K/K

1.10 The time to reach equilibrium Xe after a sianificant power
change is approximately: (Select one) (1.0)

a) 4 - 8 hours
b) V¥ power
c) 40 hours

d) 72 hours

1.11 TRUE or FALSE. The amount of reactivity needed to cause prompt
criticality decreases over cycle life. (0.5)

1.12 Can reactor power be reduced at a rate greater than -1/3 DPM
(-80 second period)? Explain. (1.5)

- Section 1 Continued on Next Paae -



1.13 TRUE or FALSE. Dropping one rod results in the same sized
prompt drop as dropping an entire aroup of rods.

1.14

1.15

The reason that it takes lonaer and longer for startup rate
(SUR) to reach zero as the reactor nears criticality is:
(Select one)

a)

b)

c)

d)

because the effect of the delayed neutrons is becomina more
dominant than prompt neutrons.

because the decay of SUR is becoming dominated by the decay
of the longest lived precursors.

because as K effective nears one (1) the effect of the
previous generations of neutrons is becomina more dominant
in the neutron population.

because as the rods are withdrawn from the core they are
providing less shielding of the source range detectors.

Which of the following correctly describes a condition leadina

to shifting the power distribution to the lower regions of the

core? (Select one)

a)

b)

c)

d)

increasing flow through the core and therefore increasing
the static pressure in the lower regions of the core.

lowering T., cooling the fuel in the lower regions of the
core, and ihcrefore suppressing doppler feedback.

increasing the boron concentration and therefore the rod
index.

decreasing the boron concentration and therefore the rod
index,

- Section 1 Continued on Next Page -
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1.16

1.17

1.18

Assume two (2) reactor core confiaurations that are identical in
every respect with the exception of one characteristic. Select
the characteristic that would directly cause the critical rod
height of one reactor to be different from the critical rod
height of the other reactor. (Select one)

a) Source strength
b) Rod speed
c) Delayed neutron fraction

d) Number of neutrons resulting per fission

Technical Specifications describe power peaking limits
(approximately 20.1 KW/ft), but state that the peakina is not a
directly observable nuantity. What 1imit is observed to prevent
exceeding the power peaking restrictions?

Is the plot of APSR reactivity shown below a differential plot

or an intearal plot of reactivity? Explain your answer by
drawing a sketch of nhat the opposite E!nﬂ of plot would look
like.
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- End of Section 1 -
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2.0

2.1

2.2

2.3

2.4

2.5

2.6

PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (25 Points)

The Auxiliary Feedwater Pump is capable of supplyina
about of full load feedwater capacity. (Select one.)

a) 0.3%
b) 3%
c) 30%

List five (5) of the ten (10) conditions that will cause a MFW
pump to trip.

a) At what position (i.e., % open) of the Startup Feedwater
control valve will the associated low load block valve beain
to open?

b) At what power level (increasing) will the the Main Feedwater
block valves open, shifting the Main Feedwater Pumps to
speed control?

c) At what power level (decreasina) will the Main Feedwater
block valves qo shut, shifting the Main Feedwater pumps to
Delta P control?

TRUE or FALSE. A level of 100% on the OTSG Operatz Range is
Tess than one-half of the distance to the upper tube sheet.

The size of the condensate water storage tank is based upon the
water inventory that will supply hours of decay heat
removal operation with the EFW system. Select the correct
answer.

a) 8

b) 24

c) 80

d) 800

List the conditions that will result in automatic startina of
the turbine driven EFW pump.

- Section 2 Continued on Next Paqge -
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2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

TRUE or FALSE. The Unit-one instrument air system nay be
interconnected with the Unit-2 instrument air system.

List those Makeup and Purification System (CV) valves that
automatically close and those that automatically open upon
receiving an ES channel 142 (HPI) actuation sianaT. Common
names are acceptable.

Sketch the HPI system pipina between the reactor coolant system
and the motor operated loop A and B HPI isolation valves
(Cv-1219, 1220, 1227, and 1228) showing the cross connection

piping.

The letdown flow rate is based upon: (Select one)

a) purifying one RCS volume/day.

b) purifyina twenty four RCS volumes/day.

¢) purifying one RCS volume/week.

d) purifying one RCS volume/month.

TRUE or FALSE. Because normal makeup demands are so low, the

makeup pumps are designed to operate for prolonaed periods at 40
gpm.

TRUE or FALSE. One gallon per minute of makeup flow is
maintained at all times to preclude thermal shock to the
injection nozzle.

!ﬂ* does allowable makeup tank pressure decrease with decreasing
makeup tank level?

Show, using a basic sketch, how the low pressure injection
headers are cross connected prior to entering the core flood
nozzles.

- Section 2 Continued on Next Paage -
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2.15

2.17

2.18

The shut-off head for the low pressure injection pumps 1
approximately: (Select one)

a) 100 psi

b) 150 psig
¢) 290 psig
d) 600 psig.

Which of the followina components are a direct interface between
RCS water and ICW water? (More than one answer may be
correct.)

a) Letdown coolers

b) RCP seal cooling heat exchangers
¢) RCP seal return coolers

d) Control rod drive mechanisms

e) RCP motors

f) Reactor building coolers

g) Pressurizer sample cooler

The level in the intermediate cooling water surge tank (T378)
has been continuously increasing for several hours. Samples
indicate no detectable activity or boron concentration. RCS
leak rate determinations indicate no unaccountable leakzage.
What is a probable source of non-nuclear in-leakage into the
nucTear ICW 1oop?

Sketch the 6900/4160 V distribution system from the main
generator and startup transformers tc the 480 V load center
transformers. Show which of the seven 480 volt load centers
come off of each 4160 V bus. No other load:s need be shown.
Label each bus. Individual breaker desianations are not
required.

- End of Section 2 -

(1.0)

(1.0)

(1.5)

(3.0)



3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

INSTRUMENTS AND CONTROLS (25 Paints)

Using the figure aiven on page 19 of this exam, sketch in the
ranges for the three 0TSG level indicators showinag the overlap
between the ranges.

Which of the following statements is true regarding the function

of the "cross limit" circuity of the ICS? (Select one.)

a) When feedwater flow is greater than or less that feedwater
demand by more than 5%, the reactor 1s feedwater limited.

b) When neutron power is greater than or less than feedwater
demand by more than £%, the feedwater is reactor limited.

c) When feedwater flow is less than feedwater demand by more
than 5%, the reactor is feedwater limited.

d) When neutron power is less than feedwater demand by more
tnan 5%, the feedwater is reactor limited.

Describe the interlock associated with the decay heat isolation

valve (CV-1050) and the decay heat pump suction valve

(Cv-1410).

List five (5) of the n“ne (9) interlocks that must be satisfied

prior to starting a rei:ctor coolant pump.

a) What is the SLBIC actuation set-point?

b) What actions result upon actuation of SLBIC?
At what vacuum are condenser dump valves interlocked shut?

TRUE or FALSE. The unit controls for ESAS actuated equipment

allow taking manual control of a component even with an ES

actuation signal present.

- Section 3 Continued on Next Page -

(3.0)

(1.0)

(1.

(1.

(0.
(1.

(0.

(0.



3.6

3.9

3.10

3.11

10

TRUE or FALSE. Loss of power to a digital cabinet does not

cause ES actuation.

Which of the following is consistent with the Engineered
Safeguards Actuation System logic? (Select one.)

a)

b)

c)

d)

Analo? subsystem #1 experiences both an RCS low pressure
trip (1500 psig) and an RB high pressure trip (4 psia)
resulting in the actuation of ESAS Channel 1, 3, and 5.

Analoa subsystem #1 experiences an RCS low pressure trip
(1500 psia) and Analoa subsystem #3 experiences an RB hiah
pressure trip (4 psig). This results in the actuation of

- ESAS Channels 1, 2, 3, and 4.

A1l three analog subsystems experience an RCS low pressure
trip (1500 psig) resultina in the actuation of ESAS Channels
1 through 8.

A1l three analog subsystems experience an RCS low pressure
trip (1500 psig) resulting in the actuation of ESAS Channels
1 through 6 only.

When less than 15% power, the "measured variable" position on
the main feedwater pump hand-auto station: (Select one)

a)

b)

c)

d)

has the same interpretation as it does when greater than 50%
power.

indicates demanded position of the main feedwater pump
turbine governor value.

indicates 0-100 psid across the startup and low load control
valves.

indicates 0-100% demanded main feedwater pump speed.

When latching the main turbine and brinaing it up to speed, a
“NOTE" in the plant startup procedure (OP 1102.02) reauires
manual control of the steam dump valves. Why is this
necessary?

- Section 3 Continued on Next Page -

(0.5)

(1.0)

(1.0)

(1.5)
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|
|
3.12 What happens to the low load and startup control valves as the
main block valve starts comino open at 50% feedwater loop
demand? (1.0)

3.13 Which of the following conditions most correctly defines a
situation resulting in the 50 psi bias beina applied to the
steam dump valve circuitry? (Select one) (1.0)

a) The turbine is synchronized to the arid and the steam dump

valves are partially open with unit load demand less than or
equal to 15%

b) The turbine is synchronized to the grid and the steam dump

valves are partially open with unit load demand areater than
15%.

c) A1l turbine by-pass valves are closed and unit load demand
is at 13% with header pressure exceedina header pressure
setpoint by 15 psi.

d) The turbine is in ICS auto with the steam dump valve hand -
auto controllers in auto.

3.14 As the main feed block valve opens, what do you expect to see
happen to the main feed pump speed? ~“[Assume loop demand remains
constant.) (Select one.) (0.5)

a) It remains constant

b) It slows down
c) It increases slightly.

3.15 The high level limit alarm is received. Which of the following
is most correct? (Select one). (1.0)
a) 0TSG level may or may not be at the high level limit.
b) Feedwater loop demand is frozen as is.

c) Main feed pump speed is frozen as is and the reactor is
feedwater limited.

d) Main feed pump speed is frozen as is, but the reactor is not
feedwater limited.

- Section 3 Continued on Next Page -




3.16

3.17

3.18

3.19

3.20

3.21

Using the figure given on page 20 of this exam, sketch in the
ranges for the three nuclear instrumentation indicators showina
the overlap between the ranges.

The amount cf time needed for the incore instruments to indicate
a step change in actual incore power within 10% accuracy:
(select one)

a) 1is approximately 30 seconds

b) 1is approximately 3 minutes

c) 1s approximately 30 minutes

d) 1is very heavily dependent upon whether the power chanae was
positive or negative.

TRUE or FALSE: The range of the source range SUR indication on
the control board is sufficient to verify the stable negative
SUR expected followina a reactor shutdown.

TRUE or FALSE: The reason that power range nuclear
instrumentation is not compensated for gamma radiation is
because the detector is shielded bv 4 inches of lead.

What value of source range and intermediate range
instrumentation startup rate (SUR) will result in actuation of a
SUR rod withdrawal interlock?

TRUE or FALSE: The radiation detector on the line from the
Reactor Building Coolers will cause the isolation of its
respective coolers even if an ES actuation signal is present.

- Section 3 Continued on Next Page -

(3.0)

(1.0)

(0.5)

(0.5)

(1.0)

(0.5)



Which of the following is true concerning the uncertainty
associated with the RCS saturation margin monitoring
instrumentation during an increase in RCS temperature? (Select
one.)

a) Uncertainty increases for both the temperature marain to
saturation and pressure marain to saturation.

Uncertainty decreases for the temperature marain to
sa‘uration, but increases for the pressure margin to

saturation e

Uncertainty decreases for the pressure marain to saturatic
but increases for the temperature margin to saturation.

Uncertainty decreases for both the temyerature marain to
saturation and the pressure margin to saturation.

- End of Section 3 -
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4.0 PROCEDURES: NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL CONTROL
(25 voints)

4.1 A manual trip of the reactor is reauired following any automatic
reactor trip or if the reactor protection system fails to |
function upon reaching any of its parameter setpoints. List 5
other specific cenditions requiring a manual reactor trip as
Ttemized in the reactor trip procedure (EP 1202.01). (2.5)

4.2 If RCPs are inadvertently left on for >2 minutes followina a
loss of subcoolina marain: (Select one) (1.0)
a) Secure all but one of the RCPs.

b) Secure both RCPs in the loop with the hiahest subcooling
margin.

c¢) Secure both RCPs in the loop with the lowest subcooling
marain.

d) Leave only one pump running in each loop.

4.3  The auxiliary lube oil pump for a makeup pump: (Select one) (1.0)

a) should be run for at least three minutes prior to startina a
makeup pump and should remain in operation until the makeup
pump is stopped.

b) should be run for at least one minute and then secured prior
to starting a makeup pump.

¢) should be run until oil pressure is at least 10 psia prior
to starting a makeup pump.

d) should be run for at least one minute prior to startina a
makeup pump and then stopped after the makeup pump is
running.

4.4 List the four (4) verifications for the presence of natural
circulation decay heat removal. (2.0}

4.5 Should excessive reactor vessel thermal stress be experienced, a
3 hour soak period is required with one exception. What is that
exception? ( ..0)

- Section 4 Continued on Next Page -



4.6

4.7

4.8

4.9

4.10

4.11

4.12

15

During an OTSG tube rupture, what is the maximum allowable
(emergency) coollown rate, and what two (2) conditions must
exist before it is allowed?

Which of the followina is true regardina the expected behavior
of the RCS temperature following a reactor trip? (Select one.)

a) RCS temperature should be at 532°F within five to ten
minutes.

b) RCS temperature should be at 545°F within two to three
minutes.

¢) RCS temperature should be at 532°F within two to three
minutes.

d) RCS temperature should be at 545°F within five to ten
minutes.

What constitutes a loss of subcooling margin?

What conditions determine whether the reactor vessel has been
subjected to excessive thermal stresses?

Assume that reactor coolant pumps are stopped because of a loss
of subcooling margin. What must be done to prevent a resultant
overcooling? TR

The maximum allowable heatup rate durina a normal heatup is
interpreted as beinn: (Select one)

a) 100°F in any one hour period

b) 50°F in any thirty minute period
c) 25° in any fifteen minute period
4) No more than 1.67°F per minute.

TRUE or FALSE: During a heatup, deboration may continue while
withdrawing one group of safety rods provided that shutdown
margin is not lowered below 1.5% Delta K/K.

- Section 4 Continued on Next Page -

(2.0)

(1.0)

(1.5)

(2.0)

(1.5)

(1.0)

(0.5)
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4.13 TRUE or FALSE: Because of the uncertainty involved in the ECP
calculation [+0.5% Delta K/K) it is possible to go critical in
the restricted region of the rod withdrawal curve even thouah
the ECP is performed according to procedure. (0.5)

4.14 TRUE or FALSE: When a CAUTION card's instructions conflict with
requirements specified in procedures, the CAUTION card takes
priority. : (0.5)

4.15 TRUE or FALSE: Unless stated otherwise, valves on which a HOLD
card is installed will be shut and breakers on which a HOLD card
is installed will be open. (0.5)

4.16 Which of the following is the proper action to take upon
discovering a fire? (Select one) (1.0)

a) Immediately attempt to control the fire.
b) Summon the fire brigade by usina the plant paaina system,

¢) Evaluate the situation, and immediately report the fire to
the control room.

d) Immediately evacuate the area then notify the control room.

4.17 a. What is the maximum background tolerabie for using a
"Frisker"? (0.5)

b. While frisking, a count rate of areater than
indicates the possible presence of contamination. (0.5)

4,18 Match the four substances given below with their respective

tenth thicknesses for gamma radiation: (1.0)
a) Lead 1) 24"

b) Steel 2) 2"

c) Water 3) 14"

d) Concrete 4) 4"

- Section 4 Continued on Next Page -



17

4.19 In the event of a remote shutdown AP-1203.29, four operators
have responsibilities assianed by procedure. Which operators
are these, and where do they station themselves? [Assume
auxiliary feed 7s available.) (2.0)

4.20 What three (3) conditions in combination reouire the
establishment of Reactur Building Intearity? {1.5)

- End of Section 4 -
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Where ml . 2

where V = ag?ﬁ*gic

P = Pressure

PE = mgh PEj.kE14p1V] = PE2+KE2+P2V2

Q= Ii'cp(Tout-Tin) Q = UA (Tave-Tstm)

-

P =P, iosur(t) P = Poet/T SUR = 26.06
010 oet/ .7

delta K = (Kgf.1)/Keff  CRI(1-Keffl) = CR2(1-Keff2)
M= (1-Keppr) SOM = (1-Keff) x 100%

u'Kel‘fZ) SR, o e S e AR, o .
decay constant = 1n (2) = 0.693 A = Age-(decay constant)x(t)
Y172 t1/2

Water Parameters

1 gallon = 8.345 1bs
1 gallon = 3.78 liters

1 ft3 = 7.48 gallons

Density = 62.4 1bm/ft3

Density = 1 gm/cm3

Heat of Vaporization = 970 Btu/1bm

Heat of Fusion = 144 Btu/1bm
1 Atm = 14.7 psia = 29.9 in Ha

Miscellaneous Conversions

1 Curie = 3.7 x 1010 dps
1 ka = 2.21 1bs

1 hp = 2.54 x 103 Btu/hr
1 Mw = 3.41 x 106 Btu/hr
1 inch = 2.54 centimeters
Degrees F = (1.8) x (Dearees C) + 32

1 Btu = 778 ft-1bf
g = 32.174 ft-1bm/1bf-sec2
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25 25 1. Principles of Nuclear Power
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Control
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1.0 PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS, HEAT TRANSFER
AND FLUID FLOW (25 Points)

1.1  The energy being transferred at the steam aenerator is
proportional to the primary Delta T (i.e., T, _
proportional to the secondary Delta T (i.e., ¢stelg): ?gt 2??
The reason for this is because: (Select one). - (1.0)

a) ;he energy transfer taking place within the steam aenerator
is essentially a constant pressure process.

b) the secondary flow rate is areater than the primary flow
rate.

c) the secondary flow rate is less than the primary flow rate.

d) ghe eneray transfer takina place within the steam aenerator f
is essentially a constant temperature process.

AnswU’ ' GL ,(tsrz,(@n((,. ANCO Hag_t ‘//be"rer ) C.Jtp s

1.2 In the condenser energy is beina transferred to the circ-water.
If the circ-water flowrate were reduced sliahtly while holdina
generated megawatts constant, the most probable result would be:
(Select one). (1.0)

a) that the averace temperature of the circ-water will increase
slightly.

b) that the amount of eneray trensferred at the condenser will
decrease slightly.

¢) that the saturation pressure within the condenser will
decrease sliahtly.

d) that the condenser delta T will decrease slightly.

Af‘bu)LV' a. Fy4’\_’,\/%‘v‘-(\.' /J’UO /fcq,(’ '//r'ans&u’ 5 Ca“\': 7

COE AL Richiona WA 54-1007 114 (1 /83
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1.3 Assume that ANO-1 is aenerating 700 MWe. Using typical
parameters for steam temperature and pressure, estimate the

steam flow rate. State your assumptions and show vour work, (2.0)
Anguwer:
700 M, = 709000 K = 2.3% x/0" BTU/W, 3¢5 B0

(_.4.,,,‘_3 Covevsivmsd . St 't'«Uc.s>

The alet condition at the Curbine are:
., ~f00 1260.¢ 8t
v boC /", ~ o pPoia o "‘; T D (b

'n\t Cy“—' L.;n.oL'(—:'v.nd, A tlu., c,mul(’_n‘:-:r Qre€s.

f
2% “vebwum =¥ 13,75 poid 2. 0% iabyf
(u‘rv‘w7 Certderiiwry T St (‘a@ws}

P$4vt = /*7 '_/.3 ]5 - 0675 Pt,} L.

lh = ot I'I
g 1260, 6 |5¢ 6@ /
The Eetal bnn«qul? dwd(' Jy FEWELD - 0L ~ rey
Aosvume  crn -u((;@l turbine -
3 [.SX 10
Wey =m (B0)  mo= Wy, = 2390007 . papre %,
I S

4 h A
ReGareme @ ANO Heo ﬁ‘m.,gw_( P‘f‘ or (L.f

- M Pt""' 7 Pagrla/
Uhagplen v o

DCERL Achisna WA

541007 1141/83)
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1.4 Show the difference between a looarithmic plqt ofV%oungrate
(i.e., loo countrate) versus time after a trip and a linear plot
of countrate versus time after a trip by making a basic sketch
of both cases. Assume that both plots start from the same

initial power level. (2.0)

Ansoseq
« Pe & s .
L
¥ CR
CRA > Pr..»«,s(' o.‘yf
- cre !
| .
ﬁm‘_ i S Time
ReSrevemce: Un.t <1 P-5 ReaFor ﬂ"—c"tf',q "?‘*’ 3 i/,3 f

1.5 Given a large vented tank 30' in diameter and 60" hiah with 3
centrifugal pump taking a suction from its bese. The pump is
Tocated at a vertical elevation correspondina to the bottom of
the tank and it requires 5 ft of net positive suction head
(NPSH) to prevent cavitation. The tank is almost entirely full
of water and is maintained at 60°F by heaters. The tank is
designed such that it could withstand 15 psi differential
pressure in either direction. Assume the vent becomes totally
clogged with ice while the pump 7S in operation. Further assume
that the pump is of relatively low capacity such that
eouilibrium conditions are maintained inside the tank. Answer
the following cuestions:

will $
a) What is the lowest pressure that the tank woé‘& drop to ¥?

the pump continueg to remove water from the tank? Explain. (1.5)
Wittt

b) the pump lose NPSH and beain to cavitate prior to
reachina a level of 5 ft in the tank? Explain.” (State any
assumptions.) (.0}

¢) Could the pump continue to pump water at a level below 5 ft
without cavitation if the vent were open? Explain. (Assume
no vortexina.) (.o}

Aﬂ:mw: ( vee pnext ,pu‘a_r‘j

DOE AL Achiond, WA 541007 114 (1 83
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a) The lowest pressore thal the bude cewddd cirz.‘f)
e woulk be the safwationt pressure Ser OF
whui b 15 o, 2906 f’".‘t

b) A‘nd-‘“‘“‘] "7w lews Of'-‘b to Sleww ‘5 ntzl-;ab‘t’,)
hee Gwiev’ 15 NO . Law tation  would rnat
6t’ztﬂ wntil the levy | L‘(o’z—pb belawe 5 $C /A
thy, Egmik .

L:) YQ‘? » M "ﬂb{l&(( f’ft-c,x-.\_\‘/b L-‘ 4. 7 /)s."cl q,'t télb

furp  Suction wenld  aitewy all 0% e  wcter
to be resmoped

ReSewvence: ANC Heat Tryrslber W‘f} Or(lAf "G

1.6 The feedwater loop demand stations, the reactor demand station,
and the S/G/Rx master are in "hand" with reactor power stable at
15% power. The operator commences a power escalation by bumping
rods cut and T, . goes to 580°F. Which of the followina
describes tne reauired operator course of action to bring Tave
back to 579“F? (Select one.) (1.0)

a) The operator must insert rods slightly, but not as far as
they were withdrawn. He must reauest the 1&C technicians to
adjust the low level limits.

b) The operator must increase feed flow, restorina 0TSG level,
and lower the steam header setpoint slightly.

c) The operator must over-feed the 0TSG sliahtly, increasing
OTSG inventory, then stabilize at a higher feed flow and a
higher OTSG level.

d) The operator does not need to take any action. Doppler
feedback will return Tave to 579°F.

4www«: G ReSerence © I0CS %.ﬂ

541007 11411 /83
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Xe

1.10 The time to reach equilibrium after a

{ sianificant power ch
is approximately: (Select one) p ange

(1.0)

a) 4 - 8 hours

b) Rlroryre A’% Rover

C) Sdii~hovre $O howrs
d) 4o-howss 7L hours

Any yew : <k C RS evemee : Unit-' P-5 Reactor TL..., P‘too

1.11 TRUE or FALSE. The amount of reactivity needed to cause prompt

criticelity decreases over cycle life. (0.5)
Answer: True

Rebevence: Uait=l PS5 Reaclior 'ﬂuura fa 126

1.12 Can reactor power be reduced at a rate greater than -1/3 DPM
(-80 second period)? Explain. (1.5)

Any e :

Yes . AU";smuut? 9% o§ The Sisvion newfrons
Preven in fue tove ave the rewlt o‘;‘Lmrt
$issions, These newlyons vcsfond el ant atel 7,

€o reackivit ¢ ey .
Coe £6Vis
“.3 attev the $ast nevbvon $hux been t-wc? Suppressed

the veadoy f&n‘od i4 limited to -1/3 DPM,

ReSevemee: Unin -t P-5 Ry "‘"'3 f‘ 138 <139

541007 114 ()
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1.13 TRUE or FALSE. Dropping one rod results in the same sized

prompt drop as dropping an entire group of rods. (0.5)

Aﬂwaf

f‘.lc,c,
ReSevence: Unit -1 P-% Reacdey 'n\eow7 P} 139

1.14 The reason that it takes longer and lonaer for startup rate
(SUR) to reach zero as the reactor nears criticality is:

(Select one) (1.0)

a) because the effect of the delayed neutrons is becomina more
dominant than prompt neutrons.

b) because the decay of SUR is becoming dominated by the decay
of the lonoest lived precursors.

c) because as K effective nears one (1) the effect of the
previous generations of neutrons is becomina more dominant
N the cHerent ceneneiiBsmsd noutronm Wﬁﬁ“,\,.

d) because as the rods are withdrawn from the core they are
providing less shielding of the source range detectors.

Anvwon - ¢ Rebeveme. Unit-l P Reador n‘vva_ F? I+5

1.15 Which of the following correctly describes a condition leadina
to shiftina the power distribution to the lower regions of the
core? (Select one)

a) increasing flow throuah the core and therefore increasina
the static pressure in the lower reaions of the core.

b) Tlowering T. coolina the fuel in the lower reaions of the
core, and %herefore suppressing doppler feedback.

c) increasing the boron concentration and therefore the rod
index.

d) decreasing the boron concentration and therefore the rod
index,

Ant,wi o Bt‘ﬂm@u—u—m& Unit - = vy

(1.0)

port,

541007114 (1 /B3
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1.16 Assume)two (2) reactor core confipurations&that are identical in
everyJrespect with the exception of one atteibute. Select the

: that would cause the critical rod height of one

reactor to be different from the critical rod heiaht of the

other reactor. (Select one) (1.0)

a) Source strength
b) Rod speed
c) Delayed neutron fraction

d) Number of neutrons resulting per fission

Anguer : Lowlrortevwre ol Rebhewrenwe: Aweo -l

P-5 Reador
" 106

1.17 Technical Specifications describe power peakina limits

(approximately 20.f1KW/ft), but state that the peakina is not a
directly observable ouantity. What 1imit is observed to prevent
exceeding the power peaking restrictions? (1.0)

‘*“"1’&1)!1 '1:~04741~l-4/¢,
Re§ eremee. Teh Specs. ~ f’:a ¥

541007 1141 /83
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load feedwater capacity. (Select one.

Auxiliary Feedwat
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2.3 a) At what position (i.e., % open) of the Startup Feedwater
control valve will the associated low 1oad block valve beain
to open? (0.5)
b) At what power level (increasing) will the the Main Feedwater
block valves open, shifting the Main Feedwater Pumps to
speed control? (0.5)
c) At what power level (decreasing) will the Main Feedwater
block valves ac shut, shifting the Main Feedwater pumps to
Delta P control? (0.5)
Anhuwtdﬂ
ay 0%,
Y So%., FP
e 469 FP
Rebevence S5TM =1 =19 Pa 15
2.4 TRUE | o
. or FALSE. A level of 100% on the @perate Range i
- ge is less
than one~halF of the distance to the upper tube sheet, (0.5)

Bnswen:
Iﬁ»vsau

ReSewence: o7m -1-19

2.5 The size of the condensate water storage tank is based upon the

water inventory that will supply hours of decay heat
removal operation with the EFW system. Select the correct
answer,
a) 8

ansa~»04r= o
b) 24

Rebevence: oM (20 ’3 3
c) 80
d) 800

(1.0)

DOEAL Renions. wa

541007 1141

L&
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List the conditions that will result in automatic starting of

the EFW pump.

Aﬂswev". Less % all Sou, RCPs
Lossy oS botin MFMJP; when reactor Powu iy )5").

E:mv OTS(; s&a«tu’: ’CVL‘ ' ('—‘,‘) Ean ’g‘v'
SLBIL actuation.

ReSevence - ST =] =19 py 2!

TRUE * FALSE. The Unit-one instrument air system may be

IKUL OF

ted with the Unit-Z

1nterconnecte« instrument air svetem

AnSw(_f'.

Tvue.
R&S’Q‘fbﬂb“: fn«,f’vuwoev\r A"Y S7,tw P% /b

nd Purification System (CV) valves that
that automatically open upon

3 ¢ t”’?"?‘r‘ Q]f]”,z] E 7”("'.!1»\\(‘»

List those Makeup
automatically close and those
an tS C V‘;f"vw.’,

receiving 182 (HPI)
names are acceptable.
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Prower: (2.8 comtinved)
O PEN

1) 2 1/2-inch motor-operated vagges (Cv-1219,
CV-1220, CV-1227 & CV-1228) open on
actuation signal from ESFAS on low RCS

pressure or high reactor building pressure

Throttle valves in each HPI line (MU-1231,
MU-1232, MU-1233, & MU-1234) throttled to
prevent makeup pump runout due to abnormal
increase in flow.

Outlet header valves (CV-1407, CV-1408) from
RUST automatically open on actuation - ’
1) 14-inch valves open on signal from ESFAS

Channel 1 and Channel 2.

Re$evence: WL ’3 243

( See next rﬂc)

.ystem Valves

b.
c.

CLOSE

i he isolation
On system actuation of HEI, t '
valvzs in the purification letdown line,
the RCP controlled bleeq-off line,
and the normal makeup line close.

1) Purification letdown valves are:

cv-1214 (Letdown Cooler A)

CV-1216 (Letdown Cooler B)

2 CV-1221 (Letdown Coolers Iso.) ‘
RCP controlled bleed-off valves are: ‘

\

2
) Cv-1270 (RCP 32D return)
cv-1271 (RCP 32C return)
> Cv-1272 (RCP 32B return)
v-1273 (RCP 32A return)
& CV-1274 (RCP's seal return) |
3) Normal makeup valves are:
CV-1234 - (MU Block Valve)

{ »
CV-1301 - (MU pumps recirc 1so. valve)
L {

Cv=-i1%0 -

All valves motor-operated.
Inlet valves in each HPI line open on

actuation.

2.9 Sketch the HPI system piping between the reacior coolant system
and the motor operated loop A and B HPI isolation valves
(QV-1219, 1220, 1227, and 1228) showing the cross connection 2.0
piping. ()
Ans ey :

54.1007 114 (1/83)
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Arswer: (2.9 contiaved)
) r____@_." frs.

113} PO T-1209
.-c."":" b
\t\‘(..’ ¢+ RcPs ‘ ot ‘
P A 8 I s
et ﬁ(uu-xzz; Fo-1210 &
FE-1210
“p*ReP - M- 1232 nj;} ' 'ﬁ'””A cv-1220 S
il . NU-1233 | MU= gcv-mv ”"—@""’F'S' |
OW LD ——:— — L+ POT-1230
s
i 3 /
! 507. C(qf.t:. S’O : 1240
Ranlion 9%"‘1 A& GoA,
; : B R 133 ‘re-:zzg
Lo NS ety %% Credit Sor i
Lo 8 iy el Ti1228 |
e« MU~ 218 - FO-)228
ARep e g ' PDT-1228
L---.@---;t.s.
p : ReSevenmee:
xad ploitmay of FIGURE 4.3
C‘wd(—vodv“ ’S HPL PIPING ONE LINE
”q "CL@'-',M : HIGH PRESSURE INJECTION
7 LP Mo FIGUAE | DATE | REV
AA-51002-004 4.3 3-82 0
2.10 The letdown flow rate is based upon: (Select one) (1.0)
a) purifying one RCS volume/day.
_ tweaty four
b) purifying sheee RCS volumes/day.
.o
¢) purifying e~ RCS volumes/da“;-‘.'“
’ one
d) purifying @4 RCS volumed/day, montiy
Angwev: a ReSevence : Mup f” 34 Pz ©

5410071141 /83)



&2 Battelle R

Paci Northwest Lahoratones ENGINEERING WORKSHEET
Prepared By : Date: J Project:
Title/Subject:

2.11 TRUE or FALSE. Because normal makeup demands are so low, the
makeup pumps are desianed to operate for prolonoced periods at 40

apm. (0.5)
‘nsww :
False
ReSevence. MOUP Pa 3
2.12 TRUE or FALSE. One aallon per minute of makeup flow is
maintained at all times to preclude tnermal shock to the
injection nozzle. (0.5)
Arsoev:
Troe.
Rebevemee : mup fa 15
2.13 ﬂx% does allowable makeup tank pressure decrease wi‘h decreasing
makeup tank level? (2.0)

Ansusen:

The pressure in the tank 75 limibed to ensure thalt
ag in the Tank is not in")c.utbo( imte the suctionm
of A ruonnia HPL pump in the event o an actuation
o4 HPL. A hidhey fressure is allowed ot higther Jevels

because €he pressure will Sall as (evel Salls.

DOE AL Richions. WA r 541007 114 (1 /8%
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2.14 Show, using a basic sketch, how the low pressure injection
headers are cross connected prior to enterina the core flood
nozzles. (2.0)

Ansuc.r H

P FRom
DRt STS
[l
—i
ViA "
— 3 $ vig
”5 LPI FROM
via ’ ' "<’.“«N e
4 ] 1
t |
' | ! coRE
i AT ]
TaNa
|
(SR T |
Cmida (32
- \
‘ i
1
|
it

REACTOR
VESSEL

/ Rdm-wc >

LOW PRESSURE INJECTION
CHECK VALVE CONFIGURATION
P TITLE

DECAY HEAT REMOVAL
SYSTEM UNIT |
P ho | FiGURE TDATE ; REy
AA-51002-020 | 20.7 [9-83] 0

FIGURE 20.7

DOE AL Michiona, WA

541007 114183
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2.15 The shut-off heaa for the low pressure injection pumps is
approximately: (Select one) (1.0)

a) 100 psig

b) 150 psia
290
c) <8 psiq

bow
d) =& psia. /

Arswev b Refevence . OP now. oy | f%, T3

2.16 VWhich of the followina components are a direct interface between
RCS water and ICW water? (now shin sre Brswtr pridybe Lorrert) (1.0)

a) Letdown coolers

b) RCP seal coolina heat exchangers
c) RCP seal return coolers

d) Control rod drive mechanisms

e) RCP motors

f) Reactor buildina coolers

g) Pressurizer sample cooler

Answer : a..,b) ¢,3 ReSevence : TCW

2.17 The level in the intermediate cooling water surge tank (T37R)
has been continuously increasing for several hours. Samples
indicate no detectable activity or boron concentration. RCS
leak rate determinations indicate no unaccountable leakaaqe.

What 1s a probable source of non-nuclear in-leakage into the
nucTear ICW loop? (1.5)

Aﬂ»oev'!

Sevuvite wakir le«,ko‘-«a fvom a. tuke leak in the
Tew coeler servc'(,.‘-‘.? the nuwileaqr ITiw leop .

Rc.fn.ruu,g; 1611) ’a 4-

DOE AL Achigng, WA 54.1007-114 (1 /83y
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2.18 Sketch the 6900/4160 V distribution system from the main
agenerator and startup transformers to the 480 V load center
transformers. Show which of the seven 480 volt load centers
come off of each 4160 V bus. No other loads need be shown.
Label each bus. Individual breaker designations are not
required.

m MAIN GENERATOR
i o

‘J; AUXILIARY Sl MAIN TRANSFORVER
A TRANSFORMER SR (505 s

AN,WGV‘- 217KV

300KV TOOFFSITE QISTRIBUTION |
30.2 -

FIG
IFROM Fi15.30.2 TFROMHG. 30.2
#1 e START P “JN #e

e P

460V }
e eaanme
| B 8
UNIT e -
¢ ‘ L_
.—__TJI\___AI\.___.

]

4160V

- A

~TOUNIT 2

-

8
|

DIESEL
bl GENERATORS

A vt

B

A-308] — A-408 Pe
A-hyas')a- ‘) ) ) -212) 8-211
Al ,)us,)nzuu A3 | |a-310 l’A-"O' A4 ‘:Izl v)ml) 22
a- | A-308) |a-30) ha-409 l
._"J’ "lozl) e I) l, " el ', \
A-103 1 lﬂ-w' A-zozl [a-203

1
XT XI X3 %3 4160V X6 X2 x4

BUSES
NOTES:
| REFER TO TABLE 30.I FOR BUS LOADS )
2. X1 THRU X7 ARE 4160V/480V XFMRS TOMCC'S BI THRUB?Y
SEE FIGURE 30.3
3. A3 AND A4 ARE ESSENTIAL 6900/4160V DISTRIBUTION SYSTEM
416C. BUSES LP TITLE

ELECTRICAL DISTRIBUTION
LP No FIGURE | DATE

FIGURE 7.8 AA-51002-007 | 7.8 J10-83

54.1007-114 (1 /83
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3.0  INSTRUMENTS AMD CONTROLS (25 Points)
11
3.1 Usinag the tioure aiven on page-MfFof this exam, sketch in the
ranges for the three 0TSG level indicators showing the overlap
between the ranaes. (3.0)
FIGURE 193
A Bia.
TR 2 Bl
sal" =T MAIN STEAM LINE -Fea"
s
oy
0 -
LuPPER _5
Y09y caedt ot
K,r M Mvﬁﬂ, ;’if)::l .H..oon/. &
M Yot SV
300 =
_— 272
- +50%
b M At -t i
P wn—«DJ..() |
'gg-': 0% |
LOWER !
TUBFSHEET
| S/ CPERATE FuLL .

Reberenre : —>

OTSG RANGE OVERLA?

WP TITLE
FEEDWATER SYSTEM

COEAL Richipns. WA

541007114 (183
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the following statements is true reaardina the function

cross 1imit" circuity of the ICS? (Select one.)

feedwater flow is areater than less that feedwater

or
15 feedwater limited.

'd by more than 5%, the reactor

power 1s areater than or less than feedwater

Than ‘: . the 1,‘6"‘\‘43Y:‘~" 1S reactor ]",“'1 ted.

flow is less than feedwater demand bv more

tor 1s feedwater limited.

s less than feedwater

is reactor limite

Aﬂs.«)ev’

c

ReSevence - STM ~1-19 P3'5

Rc‘»g,,ve,m,o. - D HR P‘a 5
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3.4 ist five (5) of the nine (2) interlocks that must be satisfied
prior to startina a reactor coolant pump. (1.5)
.ﬂsuev - "rL‘Arrf MANUAL ,zb"q:'w | PROCLDUREAVORK PLAN TITLE ! 1
e?j.]@ Sttcisuittte | sacomn cootist e opsmazic g
| PAGH 1 <5 1
‘ ARKANSAS NUCLEAR ONE o YITUrT
ATTACIBEENT B R“w
¥ tor lant Pump Interlock:

Rx. power <22.

RCP e rot n L
3.5 a) What is the SLBIC actuation set-point? (0.5)
b) What actions result upon actuation of SLBIC? (1.5)

Aﬂﬁwtff
a) boo * 25 P

b Betlh msTV $ Skq:,t :

» EFW Prwp suppl valve Srom alleted OTS(r optns.
Feed water .-some;;‘}\ valve Sov allected ©19, S‘C.«fs-

ReSevence: Steawmm S,stews P; o
SFH SLOBTL Last and Contres| Pa 6.

ki . 541007 114 (183
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3.6 At what vacuum are condenser dump valves interlocked shut? (0.5)
Answev: 20”7 Vacvum ReSevence . Steau $7st¢--\ fa'7
< TRUE or FALSE. The unit controls for ESAS actuated equipment
allow taking manual control of a component even with an ES
actuation siagnal present. (0.5)
Ansver: Truve Re#f.rwo. . ESAS Pa Y-
3.8 TRUE or FALSE. Loss of power to a diaital cabinet does not
cause ES actuation. (0.5)
Brnsoen: Tove Rebevence : £5A5 Py 10
3.9 Which of the following is consistent with the Engineered
Satequards Actuation System loaic? (Select one.) (1.0)

a) Analoo subsystem #1 experiences both an RCS low pressure
trip (1500 psia) and an RB hiah pressure trip (4 psia)
resulting in the actuation of ESAS Channel 1, 3, and 5.

b) Analog subsystem #1 experiences an RCS low pressure trip
(1500 psig) and Analog subsystem #3 experiences an RR hiagh

pressure trip (4 psia). This results in the actuation of
ESAS Channels 1, 2, 3, and 4.

c) All three analog subsystems experience an RCS low pressure

trip (1500 psia) resultina in the actuation of ESAS Chanrels
1 throuah 8.

d) A)l three analoa subsystems experience an RCS Tow pressure

trip (1500 psiq) resulting in the actuation of ESAS Charnels
1 through 6 only.

Aﬂ&w%": b RcSuucc: 55‘5 ;,'ag 12.) N 2.4

DGE ML Richiana wa

54100711411
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3.10 When less than 15% power, the “measured variable" position on

the main feedwater pump hand-auto station: (Select ore) (1.0)
a) has the same interpretation as it does when areater than 50¢ \

\
power ., 5

b) inoicates aemanded position of the main feedwater pump
turbine ocovernor value.

¢) 1indicates 0-100 psid across the startup and low load control
valves.

d) indicates 0-100% demanded main feedwater pump speed.

Answe.r‘. C Rc$u¢-u¢.¢: Ic.s P’ (

3.11 When latching the main turbine and bringing it up to speed, a

“NOTE" in the plant startup procedure (0P 1102.02) reaquires

manual control of the steam dump valves, Why is this
necessary?

Basw e :

When khe turbine is latehed | turbine header
Presvuve 'onru‘t' iy swikclied Srom the instrumenct
on BhoX side ts the splectedd turbineg Leessler
pressuve nshryment. Lot Leaodes Pressuves sl
et necessewil equalize yntil the turbine iy

at speed Jm.}-re y €o maintbain propesr lreadesr
pressures gue abv.mf valyves miust e im handd .

Rebevence : ICs P% 7

DOT AL Rchinng WA 6541007 1141 83)
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3.12 wWhat happens to the low load and startup control valves as the
main block va've starts coming open at 50% feedwater loop

demand? (1.0)
aﬂ‘:wu:
The, ‘Ot:_u load. c;ontro' valve a.d startup  Control
valve Svc.ot.f_ m position .
ROS'WM(.,(,Z Ies 'Fa,'L
3.13 Which of the followina conditions most correctly defines a
situation resultina in the 50 psi bias beina apnlied to the
steam dump valve circuitry? CELEQT oWE) (1.0)

a) The turbine is synchronized to the grid and the steam cump
valves are partially open with unit load demand less than or
enual to 15% o

b) The turbine is synchronized to the arid and the steam dump
valves are partially open with unit lcad demand greater than

15%.

¢) A1l turbine by-pass valves are closed and unit load demand
is at 13% with header pressure exceedina header pressure
setpoint by 15 psi.

d) The turbine is in ICS auto with the steam dump valve hand -
auto centrollers in auto.

Py :
b
Refevence : Les Pal svengl, /ia /15.30

COERL Rchiens wa

541007114 11 /B)
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3.14 As the main feed block valve opens, what do you expect to see
happen to the main feed pump speed? “[Assume loop demand remains
constant.) (Select one.) (0.5)

a) It remains constant

b) It slows down

c) It increases sliaghtly.
aﬁ»wtv:

b

ReSevence ! M) P ‘vorl ¥

3.15 The high level 1imit alarm is received. Which of the followina
is most correct? (Select one).

a) OTSG level may or may not be at the hiah level limit,

b) Feedwater loop demand is frozen as is.

¢! Main feed pump speed is frozen as is and the reactor is
feeawater limited.

d) Main teed pump speed is frozen as is, but the reactor is not
feedwater limited.

Ansuw:
oL

| Relevence: Zcs ’3 1%,

(1.0)

DOE AL Richigng WA

541007114 (1/83)
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3.16 Usina the figure aiven on paae M of this exam, sketch in the
ranges for the three nuclear instrumentation indicators showina
the overlap between the renaes. (3.0)

Anssen :

DETECTOR NEUTRON FLUX, nV

10210 1 10 10 10° 10* 10° 10° 10" 10* 10° 10°

"

10 10°% 107 10°¢ 177 10 100 1072107 1 10 10% 10°

REACTOR POWER, %
SOURCE

: P ; : ——
RANGE " ; 3 ;

0! 1 10 10° 10* 10* 10* 10°

LCG ION CURRENT AMPERES

INTERMEDIATE T
RANGE

e L ' s ]
1

ot

" 10™10° 10 1077 107 10° 107 |

RATED POWER, %

POWER
RANGE I 10 -/
100 125
KG—‘&N—»‘(,Q,

NUCLEAR INSTRUMENTATION
FLUX RANGES

LP TITLE
NUCLEAR INSTRUMENTATION

LB hg T FiGuat | Gate | REV

FIGURE 14.2 AA-51002-016 | 14,21 9-83] 0

DOE AL Acrhipns wa

54.1007 11411 8Y
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3.17 The amount of time needed for the incore instruments to indicate

a step change in actual incore power within 10% accuracy:
(select one) (1.0)

a) is approximately 30 seconds
b) is approximately 3 minutes
c) is approximately 30 minutes

d) s very heavily dependent upon whether the power change was
positive or negative.

Arswev: b ReSevence: Tu-rore Inst Sys ﬁ'a 9.6

3.18 TRUE or FALSE:

The range of the source range SUR indication on
the control board is sufficient to verify the stable neaative
SUR expected following a reactor shutdown. (0.5)

Buswerv: True. ReSevenre: NT Py 3

3.19 TRUE or FALSE: The reason that power rance nuclear

instrumentation is not compensated for_oamma radiation is 0.4
because the detector is shielded by 4 inches of lead. .

Anser: fdsc- Rz&uu\gu NL Pa o« 12

3.20 What value of source range and intermediate ranae

instrumentation startup rate (SUR) will result in actuation of a
SUR rod withdrawal interlock. (1.0)

Aﬂsmaiiaf‘

Source rn«.ag, SuR Y2 Dpm
Totermediate Ka SuR » 3 pPm

‘t¢5r¢4rcnn-(;t,: NI

DOE AL Aichisng wa

541007114 (1,80
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3.21 TRUE or FALSE: The radiation detector on the line from the Reactor
Buildina Coolers will cause the isolation of its respective coolers even
it an ES & tuation signal is present. (0.5)

Answer: Troe ReSevence: Sk ad Acw A 20
Process Radl Mon " Takle 19.6

3.22 Which of the followina is true concerning the uncertainty
associated with the RCS saturation marain monitoring

instrumentation during an increase in RCS temperature? (Select
one.)

(1.0)

a) Uncertainty increases for both the temperature maroin to
saturation and pressure margin to saturation,

b) Uncertainty decreases for the temperature margin to
saturation, But increases for the pressure marain to
saturation.

c) Uncertainty decreases for the pressure marain to saturation
but increases for the temperature margin to saturation.

d) Uncertainty decreases for both the temperature marain to
saturation and the pressure margin to saturation.

Anssev : b ReSevenmee.: OP 1105.12 Aaik. ent |

DOE AL Richignd WA

541007114 (1,83
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4.0 PROCEDURES: NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL CONTROL
(25 Points)

4.1 A manual trip of the reactor is reauired followine any automatic
reactor trip or if the reactor protection system fails to
function upon reachina any of its parameter setpoints. List 5
other specific conditions reouirina a manual reactor trip as
itemized in the reactor trip procedure (EP1202.01). (2.5)

‘u‘bu!w.'

Pressurizer level > 290"

Pressorizer Jevel < 100" with wvo iadication of leyeld
codrel baaa restored

AMIO»\ eS SLBIC o Ma MSTV clesure et r.u)(]'.

Steaim ed’wergtur leved lesy, Baan 157 50 qreater thaw
3957 (95 % on the Opevate Rawae?

Reactor Buil‘k:*a Pressvere 73,-5;3.

Rebevence - EP 1202. 01 P? 2
4.2 1f RCPs are inadvertently left on for >2 minvtes followina a
loss of subcoolina marain: (Select one) (1.0)

a) Secure all but one of the RCPs.

b) Secure both RCPs in the loop with the hiahest subcoolina maroin.
¢) Secure both RCPs in the loop with the lowest subcoolina marain,

d) Leave only one pump running in each loop.

Angewen d Revewenve : EP 1202.01 Py .

541007 11411/83)
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4.3  The auxiliary lube oil pump for a makeup: pump: (Select one) (1.0)

a) should be run for at least three minutes prior to startina a

makeup pump and should remain in operation until the makeup
pump is stopped.

b) should be run for at least one minute and then secured prior
to starting a makeup pump.

c) should be run until oil pressure is at least 10 psia prior
to starting a makeup pump.

d) should be run for at least one minute prior to startine a

makeup pump and then stopped after the makeup pump is
running.

A»swu‘. ol Rq.swwac. : EP 1202.0) 'fé 4
OFP 10%.02 a‘r
MUP f7 ¢
4.4 List the four (4) verifications for the presence of nratural
circulation decay heat removal. (2.0)
44~»a;¢tW

Re& {:wg,rq,burl. (.'noluo(.-'-va incoare t‘\w-\n.ovflu) dtmso‘na

Re ket and cold lt} AT <50° and J.t.wea.so'qa wiith
ome»-‘«a d.u.q,v load

COv\t:ﬁUCA ol esand. Sov EAJ to maintain steasm 1%0‘\{0’
levels.

Cont inv ed w g'w orwa.tn.n, a-‘ tuvrbine ‘ara'bS)

atm osp haery ¢ d»u.-oor er main Steam sa,‘re.t? values
Lo livak sw»iu,a Fresovre .

Rt—‘rm'-u.cv. EP 1202.01 F? 10

DOE AL Achgns wa
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4.5 S::?;g excessive thermal stresse® be experienced, a2 3 hour soak
p 1S reouired with one exception. What is Ehat exceptio:7 (1.0)
Anoper:
Steaw ac.nu-an.br tube vuptore .
ReSevtmee: EP 120L.0| F? YA |
4.6 During an OTSG tube
¢ rupture, what is the maximum all
(emerqenCy) cqoldown rate, and what two (2) condi:iozzaz1e
exist before it is allowed? . (
2.0)

Ansyer :
Linmit = 240°F /)

RES tewmp > 500°F and
] the tuwse leak
s %?"QJUtCAf' Oraw HFPT ‘>“f’“1:‘tﬁf‘ >

Rebevemer: gf 202 .09/ Pa 67 + 72

4.7 Which of the followinag is true reocardina the expected behavior
oF the RCS temperature followino a reactor trip? (Select one.) (1,0)

a) RCS temperature should be at 532°F within five to ten
minutes.

b) RCS temperature should be at 545°F within two to three
minutes.

¢) RCS temperature should be at 532°F within two to three
minutes.

d) RCS temperature should be at 545°F within five to ten
minutes.

DOERL Rchang WA

Answev: b Rabevence : EP 1202.01 Paul
d
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4.8 What constitutes a loss of subcooling marqin? (1.5)

A.u,.ucf:

A Joss o8 lie subcoolia margin iy lebiwed as

less Thban 50° o b cooled” because of possible
novmal power

ber
ins:.a,..“u\z Cvvoevs. Hmt.vw) o(.w\..‘mo
operoclisa the Subwel margin’ 1y lesy e
0° 5tluwt, ovt Ser tulﬂ imneediale o secdiom
less Thaen 30°%F witl

Q.  subceals Maa
be 93:4‘ ay 9 l;:aL ¢a$ ﬁiluz:cJQplieAEa. -.tcztr7?{~¢.

Re-‘yc.rm‘.oc,: EP 1202.0) Pa ‘b

What conditions determine whether the reactor vessel has been
subjected to excessive thermal stresses? (2.0)

Bosoer: %- | 202, ol pg 2o

RLS < 5007 awd cooldewn vate > 100 °Ffu,
_O_!_ H’i 5 on M RC-P$ oye o%-

4.9

4.10 Assume that reactor coolant pumps are stopped because of a l1o0ss
of subcooling marain. What must be done to prevent a resultant (1.8)

overcoolina?

Asure v FPAW will audo - start smd beain Seeds
e OTSLs ¢o 5TC7!n, st Tl E;%Ptl%wfk K
Maonwal ¢ ¢l 0% EFfv) must be teahk ¢

ol gesin 0TS s *e Gl £ty 355~ (a¢
Slvuﬂaa (ﬁ59b>

Relevence: gp 1202 .01

54100711401 B
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one hour period
any thirty minute period
iny fifteen minute period

than 1.67°F per minute.

RtstvQ.t(,L : OoFf 11oz.0t PE 9

16 resty withdadrawal IrVve

f

; :.;M Q{be‘/(’ tg flﬂu'(LA fﬂ o

Anﬁu,)‘b\(' Fa,,l,(_, Rv,grcy(n(e: OP No2.08 P

L)
'l

2

Ana i’ /0,154 Kv.";«r«.«,q- AP 1990 .13 F% 2.
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Wikkad e :
Ut or FALSE: nless stated otherwise, valves

cara 1s ‘"‘(uri]?‘." Vv)]l D€ :M;‘ and hy‘p,l}.’\v"\ on

1S installed will be open.

An»wu : Tvve ReS eresce : Af’ /000.20L7 Pa, %

Uuu., o) thae &mm' iy the
- proper 1?14* ipon discoverina a fire m? (5"‘w”'—\/

-cotuu

1) I,»r-‘ ‘131"", 3y¢“m{v t0 control the t’,-‘.

$urmon the fire bricade

Avviwen;:
aN Sw0@ L aan

b) wo CfOomn

[(1/('%1‘—‘ a5
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4.18 Match the four substances aiven below with their respective

tenth thicknesses for camma radiation: (1.0)
a) Lead 1) 248"
b) Steel 2) 2"
c) Water 3) 14"
d) Concrete 4) 4"

Ansev: a-2 b-4% C-) d-3

ReSevemce : RP-lbiz. 00 Pa 2

4.19 In the event of a)remote shutdown AP-1203.29, four coperators
have responsibilidties assianed by procedure. Which operators
are these, and where do they station themselves? ([Assume
auxiliary teed 7s available.) (2.0)

PArowyen :

Waste Contrel Operator - 5%‘57 af MCL-Gl T

Assistant Plant Operator - lewer sooth elecdrical penetvafion

rosw .

AM:'*M«, waa.tmf = Jwwev Scwth electricn) ru-ehmb‘o“-
¢ Foom -

View X~ o,u,rwtw - Dqse,a Pane!

Reberence : AP 1203. 29 Attachmend -4

4.20 What three (3) conditions in combination recuire the
establishment of Reactor Buildina Intearity?

Ansvrger: Reador Coolodl Pfressure 3 Joo rs-‘a,

M‘-‘JM Sl in The (ere -

Reberence: {"Lﬁf"“‘L f& 54
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