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Summary

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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ANO 1 EXAMINATION REPORT

Report Details

1. Examination Results

R0 Candidates

Total Pass Fail Passed
13 9 4 69

2. Examiners

'R. Cooley, NRC, Chief Examiner
B. Gore,'PNL
J. Huenefeld, PNL
J. Pellet, NRC

3. Examination Report

This Examination Report is composed of the sections listed below.

-A. Examiaation Review Meeting

B. Facility Examination Comments and Resolutions

C. Exit Meeting Minutes

D. ANO 1 R0 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. *

A. 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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Comment Resolution

1.1 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.

1.4 The question was designed to examine the R0 candidates knowledge with
respect to behavior after a trip. Indications in the control room include
both linear and logarithmic displays of neutron power. An understanding
of how the logarithmic display relates to reality is a reasonable
expectation of an R0 candidate. The question took a new and novel
approach requiring some original thinking on behalf of the R0 candidates.

1.5 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.

1.13 The question stands on its own merit. The candidates were told that
explanations may be offered with True/ False questions and Multiple 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.

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

1.18 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.

2.3 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.

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

I 3.6 The facility training material also refers to " condenser dump valves" (see
j attachment from " Steam Systems Training Plan").

!
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ARKANSAS POWER & LIGHT COMPANY
Arkansas Nuclear One

COURSE NO. AA-51002-008 REV. NO.o PAGE NO. 7 FORM NO. 1023.03B

PLAN OF INSTRUCTION INSTRUCTOR NOTES

v 65 IIo w 3.6 b) Condenser dump valves interlocked
through ICS to prevent opening with
less than 20" vacuum.

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

2) SLBIC Interlocks

a) SLBIC actuation signal causes:

(1) Both MSIV's shut
(2) EFW pump steam supply valve from

affected OTSG opens.

b) SLBIC Exercise Logic signal causes:

(1) HSIV 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

c) Bypass Logic

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

; d) Reset Logic

j (1) Allows SLBIC closure signal to be
j overridden by use of valve hand-
| switches.
|
I b. Reheat Steam
i

| 1) Ramp valves to second stage reheat and
! second stage reheat steam inlet valves
! interlocked through ICS.

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

b) Inlet valves open 1/2 hour after ramp
valve fully open.

i
2) Interceptor and stop valves interlocked

through ICS to shut on load. rejection.

a) Prevents turbine overspeed.

__ _ - . . - - . . - - _ . - - . _.
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4.11 The question is worded:

The maximum allowable heatup rate during a normal heatup is interpreted as
.being: (Select one.)

The only reasonabir 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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ARKANSAS POWER S LIGHT COMPANY
INTRA COMPANY CORRESPONDENCE

Arkansas Nuclear One
Russellville, Arkansas

December 13, 1984

ANO-84-14580

MEMORANDUM

T0: Ralph Cooley /

FROM: Ed A. Force C " ~

SUBJECT: Arkansas Nuclear One
R0 Examination

Attached are written comments on the R0 License Examination
administered on 12/11/84 at this facility.

EAF:rab

Attachment

cc: ANO-DCC
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NRC R0 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 R0 EXAMINATION
SECTION 1

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

(R) 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."

1.5 (Q) 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?

(R) 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.

-W" (Q) Heat transfer in the primary loop is proportional to the
p| core AT (T -T while the heat transfer in the secondary

loopisnokpropo)r,tionaltotheATacrosstheOTSG,(TSTM-c

Tfeed)* EiY

(R) 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.

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

(R) 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.

-



'
*

ERC-0982

1.15 (Q) Wat 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!; hts a criticality.
(Multiple choice)

(R) The question was poorly worded. W y 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 R0 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 R0 EXAMINATION
SECTION 2

2.2 (Q) Main Feedwater pump trips

(R) 1) Answer (i) no longer applies, (low flow trip)

2) No setpoints required for full credit -

2.3 (Q) Main Feedwater Block Valves Setpoints

(R) Answers b and c should be in % ICS demand not % power.

-2.6 (Q) Emergency Feedwater pumps auto start signals.

(R) 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

2.8 (Q) Makeup System valves which operate on ESAS channel 1 and 2

(R) Candidates may also include RCP seal return directs to the Quench
Tank.

2.15 (Q) Shutoff head of the LPI pump.

(R) 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.

2.17 (Q) Nuclear ICW expansion tank level increase.

(R) 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 R0 EXAMINATION
SECTION 3

3.1' ' (Q) -OTSG 1evel ranges
'

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

3.3 (Q) Decay heat suction valve interlocks-(CV-1050 and CV-1410)

.(R) Answer is incorrect; the < 290 psi should read > 290 psi
for both valves.

3.4 (Q) List 5 of the'9 RCP starting interlocks

(R) -Examiner agrees that setpoints are not required _for full
credit.

-3.5 - (Q) SLBIC setpoint and components actuated.

(R) 1) SLBIC Setpoint-is 600 psig with no tolerance

2) Candidates may give components actuate'd 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

3.6 (Q) At what condenser pressure will condenser dump valves close

(R) Proper name is turbine bypass valves, not condenser dump
valves.

L___.___ _ _ _ _ - _ ._ _ _ _ _ __ - - _ _ ______._______.-_m_ _ _ . _ _ . . _ _ . _ _ _ _ _ _ _ . _ _ _ . _ . -_____________.____m___.__-_____._____-.___m _ _ _ _- __..____..._..____..___-m______.a
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NRC R0 EXAMINATION

SECTION 4

4.1 (Q)' List 5 things not associated with RPS which require a manual
reactor trip.

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

4.4- (Q) List 4 indications that natural circulation cooling is
occorring.

(R) . Question does not specify the items listed in OP 1202.01.
~

The following are also correct answers:

1. T tracks OTSG Tcold sat'

2. T tracks Incore thermocouples.hot

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

(R) 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.

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

(R) Some answers may reflect new EFIC requirements that allows
operators to " monitor" 0TSG fill rate, and respond by taking
manual control as necessary.

4.11 (Q) What is the normal maximum heat up for the RCS?

(R) 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.

) 4.14 (Q) If a piece of equipment has a caution card on it that conflicts
with instructions in a procedure, which takes precedence?4

|

(R) This question calls for interpretation of a statement that does
1 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

. p rocedures . "

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

.

L _ _ _ _ _ _ _ _ . _ _ _ _. _ - . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . . . . _ _ _ _ _ _ _ . . _ _ _ _ _ _ . . _ . _ . _ _ ._ ___.____________._____._________._____._____m_______.__.____,____ _ . _ _ _._ _ _ _ ____ _ ____ __ _ _ _ _____ _ _ _ _ _ _



C. 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.
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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. Wri te answers on one side only.
Staple cuestion sheet on top of the answer sheet. Points for each ouestion
are indicated in parenthesis after the cuestion. The passing grade reouires
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 Design Including Safety
and Emergency Systems

25 25 3. Instruments and Controls

25 25 4. Procedures: Normal, Abnormal ,
Emergency, and Radiological
Control

100 TOTALS

Final Grade %

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

Candidate's Signature



. .

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 generator is
proportional to the primary Delta T (i .e. , T
proportional to the secondary Delta T (i.e., h - T ), but notc

T I
(Select one). steam - Tfeed *The reason for this is because: (1.0)

a) the energy 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 generator
is essentially a constant temperature process.

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

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

.

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

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

d) that the condenser delta T will decrease slightly.

1.3 Assume.that ANO-1 is generating 700 MWe. Using typical
parameters for steam temperature and pressure, estimate the
steam flow rate. State your assumptions and show your work. (2.0)

; 1.4 Show the difference between a logarithmic plot of nuclear count
| rate (i.e., log count rate) versus time af ter a trip and a

linear plot of count rate versus time after a trip by making ai

; basic sketch of both cases. Assume that both plots start from
' the same initial power level. (2.0)

t

- Section 1 Continued on Next Page -
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1.5 Given a large vented tank 30' in diameter and 60' high with a
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 reouires 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 is in operation. Further assume
that the pump is of relatively low capacity such that
eouilibrium conditions are maintained inside the tank. Answer .

the following ouestions:

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

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

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

-
>

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 out and Tave goes to 580*F. Which of the following
describes the required operator course of action to bring T ave
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 reouest the IAC technicians to
adjust the low level limits.

b) The operator must increase feed flow, restoring OTSG 1evel,
and lower the steam header setpoint sliohtly.

c) The operator must over-feed the OTSG slightly, increasing
OTSG inventory, then stabilize at a higher feed flow and a
higher OTSG 1evel.

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

.

- Section 1 Continued on Next Page -

,
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1.7 Assume that a steam bubble has formed in the reactor vessel head
during an RCS natural circulation cooldown. Is the collapsing

~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 a 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 eouilibrium 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

d) -0.51 Delta K/K
.

1.10 The time to reach eouilibrium Xe after a sionificant 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 Pace -
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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)

1.14 The reason that it takes longer and longer 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 becoming more
dominant than prompt neutrons.

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

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

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

1.15 Which of the following correctly describes a condition leading
to shifting the power distribution to the lower regions of the
core? (Select one) (1.0)

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

b) lowering T , cooling the fuel in the lower regions of thec
core, and therefore suppressing doppler feedback.

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

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

.

|
- Section 1 Continued on Next Page -
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1.16 Assume two (2) reactor core confipurations 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) (1.0)

a) Source strength

b) Rod speed -

c) Delayed neutron fraction

d) Number of neutrons resulting per fission

1.17 Technical Specifications describe power peaking limits
(approximately 20.1 KW/ft), but state that the peaking is not a
directly observable cuantity. What limit is observed to prevent
exceeding the power peaking restrictions? (1.0)

1.18 Is the plot of APSR reactivity shown below a differential plot
or an integral plot of reactivity? Ex) lain your answer by
drawing a sketch of what the opposite cind of plot would look

,

like. (2.5)
A,TAOBef 47 A*4
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- End of Section 1 -
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2.0 PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (25 Points)

2.1 The Auxiliary Feedwater Pump is capable of supplying '
about of full load feedwater capacity. (Select one.) (0.5)

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

.

2.2 List five (5) of the ten (10) conditions that will cause a MFW
pump to trip. (1.5)

2.3 a) At what position (i.e., % open) of the Startup Feedwater
control valve will the associated low load 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 go shut, shifting the Main Feedwater p' mps to*

u
,

Delta P control? (0.5)

2.4 TRUE or FALSE. A level of 100% on the OTSG Operate Range is
less than one-half of the distance to the upper tube sheet. (0,5) ,

,[
<

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. (1.0)

a) 8

b) 24
*

c) 80

d) 800

2.6 List the conditions that will result in automatic startino of
I the turbine driven EFW pump. (2.0).

- Section 2 Continued on Next Page -
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2.7 TRUE or FALSE. The Unit-one instrument air system n,ay be
interconnected with the Unit-2 instrument air system. (0.5)

2.8 List those Makeup and Purification System (CV) valves that
automatically close and those that automatically open upon
receiving an E5 channel 1&2 (HPI) actuation signal. Common
names are acceptable. (3.0)

.

2.9 Sketch the HPI system piping 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. (2.0)

2.10 The letdown flow rate is based upon: (Select one) (1.0)

a) purifying one RCS volume / day.

b) purifying twenty four RCS volumes / day,

c) purifying one RCS volume / week.

d) purifying one RCS volume / month. *

2.11 TRUE or FALSE. Because normal makeup demands are so-low, the
makeup pumps are designed to operate for prolonged periods at 40
gpm. (0.5)

2.12 TRUE or FALSE. One gallon per minute of makeup flow is
maintained at all times to preclude thermal shock to the
injection nozzle. (0.5)

2.13 Why does allowable makeup tank pressure decrease with decreasing
makeup tank level? (2.0)

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

. nozzles. (2.0)

;

- Section 2 Continued on Next Pace -
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2.15 The shut-off head for the low pressure injection pumps L
approximately: (Select one) (1.0)

a) 100 psi

b) 150 psig

c) 290 psig -

d) 600 psig.

2.16 Which of the following components are a direct interface between
M ater and ICW water? (More than one answer may be
correct.) (1.0)-

a) Letdown coolers
b) RCP seal cooling heat exchangers
c) RCP seal return coolers
d) Control rod drive mechanisms
e) RCP motors
f) Reactor building coolers
g) Pressurizer sample cooler

,
_

2.17 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 deteminations indicate no unaccountable leakege.
What is a probable source of non-nuclear in-leakage into the
nuclear ICW loop? (1.5)

2.18 Sketch the 6900/4160 V distribution system from the main
generator 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
recuired. (3.0)

- End of Section 2 -
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3.0 INSTRUMENTS AND CONTROLS (25 Points)

3.1 Using the figure given on page 19 of this exam, sketch in the
ranges for the three OTSG level indicators showing the overlap
between the ranges. (3.0)

3.2 Which of the following statements is true regarding the function
of the " cross limit" circuity of the ICS? (Select one.) (1.0)

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

b) When neutron power is greater than or less than feedwater
demand by more than E%, 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.

3.3 Describe the interlock associated with the decay heat isolation
valve (CV-1050) and the decay heat pump suction valve
(CV-1410). (1.5)

3.4 List five (5) of the nf ne (9) interlocks that must be satisfied
prior to starting a reactor coolant pump. (1.5)

3.5 a) What is the SLBIC actuation set-point? (0.5)

b) What actions result upon actuation of SLBIC? (1.5)

3.6 At what vacuum are condenser dump valves interlocked shut? (0.5)

3.7 TRUE or FALSE. The unit controls for ESAS actuated eouipment
'' aTTow taking manual control of a component even with an ES

actuation signal present. (0.5)

- Section 3 Continued on Next Page -
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3.6 TRUE or FALSE. Loss of power to a digital cabinet does not,

cause ES actuation. (0.5)

3.9 Which of the following is consistent with the Engineered
TaTeguards Actuation System logic? (Select one.) (1.0)

a) Analog subsystem #1 experiences both an RCS low pressure
trip (1500 psig) and an RB high pressure trip (4 psig) -

resulting in the actuation of ESAS Channel 1, 3, and 5.
.

b) Analog subsystem #1 experiences an RCS low pressure trip
(1500 psig) and Analoo subsystem #3 experiences an RB high
pressure trip (4 psig). 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 psig) resulting in the actuation of ESAS Channels
1 through 8.

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

.

3.10 When less than 15% power, the " measured variable" position on
the main feedwater pump hand-auto station: (Select one). (1.0)

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

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

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

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

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

" NOTE" in the plant startup procedure (OP 1102.02) reoufres
manual control of the steam dump valves. Why is this
necessary? (1.5)

.

- Section 3 Continued on Next Page -
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3.12 What happens to the low load and startup control valves as the
main block valve starts coming 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 being applied to the
steam dump valve circuitry? (Select one) (1.0)

.

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

b) The turbine is synchronized to the grid and the steam dump
valves are partially open with unit load demand greater than
15%.

c) All turbine by-pass valves are closed and unit load demand
is at 13% with header pressure exceeding 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? Wsume 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) OTSG 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 -
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3.16 Using the figure given on page 20 of this exam, sketch in the
ranges for the three nuclear instrumentation indicators showing
the overlap between the ranges. (3.0)

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) is very heavily dependent upon whether the power change was

positive or negative.

3.18 TRUE or FALSE: The range of the source range SUR indication on
the control board is sufficient to verify the stable negative
SUR expected following a reactor shutdown. (0.5)

.

3.19 TRUE or FALSE: The reason that power range nuclear
instrumentation is not compensated for gamma radiation is
because the detector is shielded by 4 inches of lead. (0.5)

3.20 What value of source range and intermediate range
instrumentation startup rate (SUR) will result in actuation of a
SUR rod withdrawal interlock? (1.0)

3.21 TRUE or FALSE: The radiation detector on the line from the
Kiictor EiiiTding coolers will cause the isolation of its
respective coolers even if an ES actuation signal is present. (0.5)

|

|

.

- Section 3 continued on Next Page -
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3.22 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.) (1.0)

a) Uncertainty increases for both the terperature margin to
saturation and pressure margin to saturation. -

b) Uncertainty decreases for the temperature margin to
saturation, but increases for the _oressure maroin to
saturation,

c) Uncertainty decreases for the pressure margin to saturatica
but increases for the temperature margin to saturation,

d) Uncertainty decreases for both the tem!'erature margin 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 reouired 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 conditions requiring a manual reactor trip as
heiiiTzed in the reactor trip procedure (EP 1202.01). (2.5)

_

4.2 If RCPs are inadvertently left on for >2 minutes following a
loss of subcooling margin: (Select one) (1.0)

a) Secure all but one of the RCPs.

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

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

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 starting 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 psig prior
to starting a makeup pump.

d) should be run for at least one minute prior to starting 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 -
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4.6 During an OTSG tube rupture, what is the maximum allowable
(emergency) cooldown rate, and what two (2) conditions must
exist before it is allowed? (2.0)

4.7 Which of the following is true regarding the expected behavior
of the RCS temperature following 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.

^

c) 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.

4.8 What constitutes a loss of subcooling margin? (1.5)

.

4.9 What conditions determine whether the reactor vessel has bee'n
subjected to excessive thermal stresses? ~ (2.0)

4.10 Assume that reactor coolant pumps are stopped because of a loss
of subcooling margin. What must be done to prevent a resultant
overcooling? (1.5)

4.11 The maximum allowable heatup rate during a normal heatup is
interpreted as beinn: (Select one) (1.0)

a) 100*F in any one hour period
b) 50*F in any thirty minute period

i c) 25*F in any fifteen minute period
| d) No more than 1.67*F per minute.

4.12 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. (0.5)

- Section 4 Continued on Next Pace -
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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 90 critical in
the restricteli region of the rod withdrawal curve even though
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

(0.5)priority.
,

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 using the plant paging system.

c) 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 tolerable for using a
W sker"? (0.5)

b. While frisking, a count rate of greater 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 -
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4.19 In the event of a remote shutdown AP-1203.29, four operators
have responsibilities assigned by procedure. Which operators
are these, and where do they station themselveMAssume
auxiliary feed is available.) (2.0)

4.20 What three (3) conditions in combination reouire the
establishment of Reactsr- Building Integrity? (1.5)

.

.
-

.

- End of Section 4 -
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..____________________________ __________________________________________

EQUATION SHEET
_______________ _____ . __... _______________________________________ ...

. .

Where m1 = m2

.$".'_{}{yg}gc!}y}}{a[ea}},,=_{ pegs!}y}2{yg}gcj}y}{{ area}2,,,,,,,,__,,__,

KE = m 2 PE = mgh PE +KEl+P1V1 = PE2+KE2+P2V2 where V = ggygj{icl

P = Pressure
________________________________________ .. ___..... _____________________

.._$2$1991:110} _ _ _ _ _9_ _*_ EO. { Ja y e:Is }m},,, ,,,_ g,,=,h{ p} ;p2 },,,, ,,,,,,,,,,,

P=Po10sur(t) P = Poet /T SUR = 26.06
i

_______...____________.________________________________________..... _____

delta K = (Keff-1)/Keff CR1(1-Keff1) = CR2(1-Keff2)

M = (1-Keff1) SDM = (1-Keff) x 100%

ll-Keff2) K
______________________ ..._....__e_f_f_____ ._______________________________.

_

in (2) 0.693 A=Aoe-(decay ' constant)x( t)decay constant ==

t1___.._________________/.2.....__t_1_/2_________________________________________

Water Parameters Miscellaneous Conversions

1 gallon = 8.345 lbs 1 Curie = 3.7 x 1010 dps
1 gallon = 3.78 liters 1 kg = 2.21 lbs

1 f t3 = 7.48 gallons 1 hp = 2.54 x 103 Btu /hr

Density = 62.4 lbm/ft3 1 Mw = 3.41 x 106 Btu /hr,

|

| Density = 1 gm/cm3 1 inch = 2.54 centimeters
| Heat of Vaporization = 970 Btu /lbm Degrees F = (1.8) x (Degrees C) + 32

Heat of Fusion = 144 Btu /lbm 1 Btu = 778 ft-lbf
1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft-lbm/lbf-sec2
_________________._______________.__________________________ ...._________

i
i

i
,

|
1
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DETECTOR NEUTRON FLUX, nV

10-2 10-' i 10 10 10 10 10 10 10 10 10 ' 10'2 3 4 5 8 7 8

: : : : :
' ' ' ' ' ' '

10-S 10-8 10-7 10-8 10-5 10-4 10-3 10-2 10-' I 10 10 10
2 3

REACTOR POWER, %

.
-

_

SOURCE
RANGE

INTERMEDIATE
' RANGE'
.

POWER
RANGE

COUNTS PER SECOND
I | ;

' ' ' ' '

2 3 4 5 80.1 1 10 10 10 10 10 10

LOG ION CURRENT AMPERES
'

' ' ' ' ' ' ' '
|
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U. S. NUCLEAR REGULATORY COMMISSION

REACTOR OPERATOR LICENSE EXAMINATION

Facility: AN0-1

Reactor Type: Babcock & Wilcox
.

Date Administered: December 11, 1984

Examiner: J. C. Huenefeld
- Candidate: KEY

INSTRUCTIONS T0-CANDIDATE:

Use separate paper . for the answers. Write answers on_ one side only.
Staple ouestion sheet on top of the answer sheet. Points for each auestion
are indicated in parenthesis after the ouestion. . The passing grade reouires
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

4

25 25 1. Principles of Nuclea'r Power
Plant Operation, Thermodynamics,
Heat Transfer and Fluid Flow

25 25 2. Plant Design Including Safety,

and Emergency Systems

25' 25 3. ~ Instruments and Controls

25 25 4. Procedures: Normal, Abnormal,
Emergency, and Radiological
Control

100 TOTALS

Final . Grade %

All work done on this examination is my own; I have neither given nor' received
aid.

Candidate's Signature
.
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1.0 PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS, HEAT TRANSFER
AND FLUID FLOW (2S Points)

1.1 The energy being transferred at the steam generator is
proportional to the primary Del ta T (i .e. , T
proportional to the secondary Delta T (i.e., h - Tc), but notT

The reason for this is because: (Select one). steam - Tfeed). (1.0)

a) the energy 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 y'is essentially a constant temperature process.

An %.s) tt' 'o C]- 0e.btxsru C. ANO ||c@ Mnher , Ch Lp

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

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

,

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

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

d) that the condenser delta T will decrease slightly.

Ac%o w'. L $dww : bA!O |lec<f Trcsn&er , Chp '7

!

00EOL shchwas. W4 54 1007 114(1/83)

_ _



Page of
rx...c win.mi w>o,,o,."

ENGINEERING WORKSHEET
Prepared 8v: Date: Project:

Title / Subject:

1.3 Assume that ANO-1 is generating 700 MWe. Using typical
parameters for steam temperature and pressure, estimate the
steam flow rate. State your assumptions and show your work. (2.0),

;

An wsr:s

\
470C Mede, 2. 39 x 10 STU/n y 3+0 *% d70q000 Ktye=< =-

(. %; cwv5:o.o is h t<.h)
Ti e. ;n ist aoruo 'l &*'en. ce t tt1 e buv4n e nee.:?t

nfao 1260 l
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/N/or
V1.4 Show the difference between a logarithmic plot of countrate

(i.e., log countrate) versus time af ter 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) /

,

Anusw :

,Pa , Pa.
; -

Log ''f

Ch b q C 0.*uf
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Os. bums: Un;L -l P-b 0.tA.c[.:( %cc y f I 3 S,IE
1.5 Given a large vented tank 30' in diameter and 60' high with a_

centrifugal pump taking a suction from its bese. The pump is
located at a vertical elevation corresponding to the bottom of
the tank and it reouires 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 is in operation. Further assume
that the pump is of relatively low capacity such that
eouilibrium conditions are maintained inside the tank. Answerthe following Questions:

a) What is the lowest pressure that the tank drop to
the pump continue { to remove water from the tank? ExDl ai n . (1.5)
u LL

b) the pump lose NPSH and begin to cavitate prior to
reaching a level of 5 f t in the tank? Explain. (State any
assumptions. )

(l.Oi
c) Could the pump continue to pump water at a level below 5 f t

without cavitation if the vent were open? Explain. (Assumeno vortexing.)
(l.01

Aa >co <s : ( see acxt n ae h
ooset am. m I 4

54 1007 114:1es3:
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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 Tave goes to 580'F. Which of the following
describes the reauired operator course of action to bring T .\aveback to 579'F? (Select one.) (1.0)\

\
a) The operator must insert rods slightly, but not as far as

they were withdrawn. He must reouest the lac technicians to
adjust the low level limits.

/
b) The operator must increase feed flow, restoring 0TSG level,

and lower the steam header setpoint slightly.
/

c) The operator must over-feed the OTSG slightly, 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 T to 579*F.ave

br% w d * Lo 06t'r vs t e '. ACb 1
'

.

N'""'"'"**
$4 1007114 f1/83)

_ . _ , -



___ _____ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

@BatteHe % o,
ew..oo,o..ne wm,,o,

ENGINEERING WORKSHEET
| Prep; red BV: Date : Project:

Title / Subject:

|

se.w
1.7 Assume that a, bubble has formed in the reactor vessel head

during an RCS natural circulation cooldown. Is the collapsino
of that bubble a relatively fast process or a~relatively slow
process? Explain.

(2.0)

A n 5 %,. : g _. A vo t 117 k l 8$ 3 V-yo @ 2, Q7
Th is g roe.s% I> n v t.L&ust ;

Nev$ lose
C.vm p d d bos t.

how fr%c q 6 5)w4(t, c.4w, h e c.%<,0 tA.c#f- />e.

spra,g A.v 4,il d it. &C4t ve55 6/ 64Ao(.3 # t. e.v 6 /Sno
y,o fymt w a. te caool %e. bn4 kle. . R sf ; A Lwfts%ior
o b We, b bit, rssulbs irs i t, b ed.,o n 's ex M g,$~t4..

( M1.8 According to OP 1103.15, the reactivity bala. :e calculation
procedure, achieving a period of less than 5 seconds is a
reportable event. What startup rate would this period;

[$ bow You4 WoAK}
correspond to?

(1.5)

besp su t f:

SuA s ? 6 . o t. 2.6.ob3 :: g. 9. OPaA
T S

( e.gon,tica eg %4a.t)on
St,he vent <t.: CP 110 3. is , Pg 9-

-ES7
1.9 If 100% FP eouilibrium Xe worth is h&7 Delta K/K then 50% FP

eouilibrium 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

d ) - 0.51 Delta K/K

Et.ke.vevsc.e. : de:t, ) P- 5 F e.*<.t e v 74e vg f 1ooAnx.ae.v: C.

g

Dot 0L Rochaeas. na
54 1007-114(1/83)
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Fs.
1.10 The time to reach equilibrium after a significant power changei is approximately: (Select one) (1.0)

a) 4 - 8 hours

b) 2^ h0 . ; M% P,w

c) 9 2/2 h ;.. ; p keerg
d) 10Scr: 11. hovet

:

Ans wea : d C- 8 tly s rea u s. : Mait l P- 5 R e s.c t T k + , ,y gP too

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

Answ e.e: Tv ut.

I".6 II M r 7%serg g s'2(,
R44re,n c.e . O, nit -l f

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

A a., a < < :

Ye.s . A reent.-stay % 1, 4 tu s, Ges.on n s.Xeen sg
e'se t.+ b in t%.t. t e t t. A. y t. test et. suit e& yMt

y$1Dsions , N a te. nt drea) F t Sfon d. le* * t M TA%'fd p

u

t'o
y s s.t h v i b y c.e !,A M -4*se.ja3yi v nfy,e6 . s't, is,

jg_2 w acwrG f6 o
coh a.hte.v the S ast risut. von St.oe. Q Lee.n totwlty Sqirressel.%$ %, v sA stov' f t riod. is kmated. to -l/ 3 DPM ,

A s 6 w .e.: U. t -i F-5 S thwrg P s>(-iMg

cosaLm m ,ma 64-1007-114(1/03)
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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)

A%w es :

F Alv e.

St,$ w u t,t,: (Jait, - I P- S E W Ia No fg 09
1.14 The reason that it takes longer and longer for startup rate

(SUR) to reach zero as the reactor nears criticality is:
(Select one) (1.0)

.

1

a) because the effect of the delayed neutrons is becoming more jdominant than prompt neutrons.

b) because the decay of SUR is becoming dominated by the decay !

of the longest lived precursors.
;

c) because as K effective nears one (1) the effect of the j
previous generations of neutrons is becoming more dominant

/i n the W ""--"" a- " neutronk ,

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

Maww . c. Rede,vue.s , Un -t-l P-s AJ,, 7Le, fg its'
1.15 Which of the following correctly describes a condition leading

to shif ting the power distribution to the lower regions of the
core? (Select one) (1.0)

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

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

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

d) decreasing the boron concentration and therefore the rod
index. p

M' y$4s w w : d Rduence. : U.;E - l P-s Asadu TLeovv
COE f-L m.csa.ae. na

*

$4-1007114 (1/83)
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t. % *< w h t:s cinavutu4tta.
I

1.16 Assume 'two (2) reactor core configurationshthat are identical in

attri[_ute- that would cause the critical rod height of oneevery espect with the exception of one attribute. Select the

reactor to be different from the critical rod height of the
other reactor. (Select one) (1.0)

a) Source strength ,

r

b) Rod speed

c) Delayed neutron fraction

d) Number of neutrons resulting per fission

Ansaw : L _ ',' oC Refrvm: A@ <l
R otJer k orgP-5,

| f 10hg

|

|
1.17 Technical Specifications describe power peaking limits

(approximately 20.flKW/.f t), but state that the peaking is not a
|

| directly observable cuantity. What limit is observed to prevent

I exceeding the power peaking restrictions? (1.0)

|
| N ei (4dw

ReSwww. LA Speo . - fgW

|

l 64-too7-s te tt/s3
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1.18 Is the plot of APSR reactivity shown below a differential plot
W an inteoral plot of reactivity? Explain your answer by
drawing a sketch of what the opposite kind of plot would look
like. (2.5)ATTACilMENT A 8

|| !

| Nff,C:s iWD)5Mk[[[; !| !||| ||
, j ,j Z mh

| > 9 I
'

PCS! g g j, gi. :g ,

,.' ! -h,
-
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- -e - - $-
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0

m
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! . !
i
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!' e e. i .:; [, i 7 ..q z m'!qL :: j '' u) ::!;g
| '|'! i|
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.|0f! | |
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.
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2.0-
PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (25 Points)

2.1 The Auxiliary Feedwater Pump is capable of supplying
about of full load feedwater capacity. (Select one.) (0.5)
a) 0.3%
b) 3% 1

| ic) 30%
/ |

|

Anwev: b Reitve.ne t. : STM -l-89 #4td.edy f Lg

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

(1.5)

hasw e.y :

a) Thrust bearing wear forward (5 mils) or reverse'

(35 mils).
b) Rotor vibration (6.5 mils).
c) Turbine overspeed (6215 rpm).
d) Bearing oil pressure low (10 psig).
c) FW pump discharge pressure high (1150 psig).
f) Control Room trip (HS-6709 on C02).
g) Pushbutton trip (local).
h) FW pump suction pressure low (230 psig).
i) Fu 7,,mm 10, , n g., (unn 37 ,) orn un Q -flow pro m -

t.in n bynnsn m4*rb (t?S C71'; ou Cl^, " 6720 cn C12)-
"Eypan " peri *ien $f)(4 e_n n e in *

j) Low exhaust vacuum (15 in. Hg).
fk) Preferred pump will trip when the main turbine trips.

4

Wb Heb Y <,.Qs<dv C N -

8dt.h t,ve.M,t, * STM "l-11 [

Dotat h*ww,na
6410071 t e (t / 83)
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2.3 a) At what position (i.e., % open) of the Startup Feedwater
control valve will the associated low load block valve begin
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 go shut, shifting the Main Feedwater pumps to

;Delta P control?
_

(0.5)j

Ans w t#:

AU TO 7o

D 50 De [P

eb &% FP
.

R efytre,n e.e. : 6fM -1 -19 Pg if
.-

07sc,2.4
TRUE or FALSE. A level of 100% on the#0perate Range is less
tTIdii one-half of the distance to the upper tube sheet.

(0.5)

4 n W e.v-

[Ala.

E t rist.nou 67M -l -lif

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 correctanswer.

(1.0)
a) 8

M av 4 v'' &<
! b) 24

R4 we,ne.c srM i - 2.o f 13c) 80 O

d) 800

00E4.6R m ma
64-1007-114 (1/ B3)

L__



- _ - - - - - - - - - _ _ - - _ _ -.

@Battelle rao. o '.
rm. se t.weme ENGINEERING WORKSHEET

'

Prepared By: Date: Project:

Tit' / Subject:a

|

2.6 List the conditions that will result in automatic starting of

the EFW pump. (2.0)

Mwev: Lns .5. a_it 5,vr AcPs
( 1ow e5, 6 eta MFwP; when reuter poww 13 > 5'%
| $;we.v ons s w z y reas.\ is Iss % is *.

$ L-BIC. o.c.,t'%tio.1 -

8 the.v t nc.e. ; 57M -l -li 79 2. I

2.7 TRUE or FALSE. The Unit-one instrument air system may be
interconnected with the Unit-2 instrument air system. (0.5)

4ew t.r:

Yvve. .

Ae,$.tet.ac,4 : N$trv%eJ Ar 5 ,c u P 167 g

2.8 List those Makeup and Purification System (CV) valves that
automatically close and those that automatically open upon
receiving an ES channel 1&2 (HPI) actuation signal. Common
names are acceptable. (3.0)

An.,w tv :

b et, atW6 f,

008A Ibenene. WA
$41007114 (l e 83)
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$r % sv: ( 2.5' c,oet; as),)

Cl-06hO PLn */ stem Valves
1) 2 1/2-inch motor-operated valves (CV-1219'

CV-1220, CV-1227 & CV-1228)~open on On system actuation of HPI, the isolation
actuation signal from ESFAS on low RCS valves in the purification letdown line,a.

Pressure or high reactor building pressure the RCP controlled bleed-off line,
and the normal makeup line close.

d. Throttle valves in each HPI line (MU-1231'
MU-1232, MU-1233, & MU-1234) throttled to 1) Purification letdown valves are:prevent makeup pump runout due to abnormal CV-1214 (Letdown Cooler A)

CV-1216 (Letdown Cooler B)Increase in flow. 8' ,

Outlet header valves -(CV-1407, CV-1408) from CV-1221 (Letdown Coolers Iso.)2

2) RCP controlled bleed-off valves are:
,WST automatically open on actuation r: -

CV-1270 (RCP 32D return)
1) 14-inch valves open on signal from ESFAS~ CV-1271 (RCP 32C return)

Channel I and Channel 2. 3 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)

[3 hey % g; gg p$ g g c, f CV-1301 - (MU pumps recire iso. valve)
L cv - 6co -

b. All valves motor-operated.
Inlet valves'in each HPI line open onc.

actuation.

2.9 Sketch the HPI system piping 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 .:7,0
piping. (4,4

A** M W

( 664 next f t, )

" *"" 64 1007 114(1/83)
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b'JQ &# * ( 1 3 C,pede e4t/

b.4E.S.*

(
,

H P D T-1209
''

MU-12)! MU-1211 CV-1219

ic, 'd' t# ~ .W _&'

u .

-, . . r- m

' %4.,# ; C, I h h iP*

fy A, FO-1281 A
,

'

d ,

ip MU-1223 FO-1210 ~
""

i
.

.
'

; FE-1210

3U.1232 MU-1212 M -1213;p,Au' e CV-!!20
'; -

.
, P. .

.

/ ..
rot-12io.

*[ Q '( g -

'

]-1214.,_, CV-1227MU-1233

PDT-1230, , _

So t, Co.al t % f*

94- A v % '4 */ 5 't A %'{ [
vaud A4RA X-i2' @Vy,.( Q ,n,r -i22,
y. g,

~

y,6 i cm wd, ts-iz2a{
cn MU-1214 ML'- 215 jro- 2s/ /
A Ac# .( c ,_ _ ; . _ cpc 'r *,.

,,7 f r0T.i22s.

L. _ _ Q -- -f r.s.
Re % sm.e:-

.

*d F '"# '(** e'.$ FIGURE 18.3
C&g ,Q,f,, j

73 HPI PIPING ONE LINE'

#i acc +%M HICH PRESSURE INJECTION,

LP feo FIGURE OATE REW

AA-31002-004 4.3 3-82 0

2.10 The letdown flow rate is based upon: (Select one) (1,0)
a) purifying one RCS volume / day.

tweA y Souv~
b) purifying.dwaee RCS volumes / day.

~

one. w e.c) purifying a4ae RCS volumes / day,W(
ene,

d) purifying 44-RCS volumes /5 monA

A a,w e.r : A Re.4 e<e.,sce. : MvP P 3 + P (-g g

006 Jet shesa =s,wa 64-1007 11411/83)
.- - .._
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2.11 TRUE or FALSE. Because norPal makeup demands are so low, the
makeup pumps are designed to operate for prolonged periods at 40
gpm. (0.5)

A %ww :

Ids e

E s% we.n at. : MOP P I33

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

(0.5)

b %csv:

[v o t. .

R4ese,ue : uve pg it'

2.13 Why does allowable makeup tank pressure decrease with decreasing
makeup tank level? (2.0)

Ansntm

Ths pts.s ure. In t%t. tenk' is It : b e. d h a sesuv e t%f
grh in th e. 1%e < is not iq e.oted ihto k m. Suc.t;onl

of. HPZ pum in tke,sve.at eS

a. runs:sfAe.v
y an a.ctua. tion.f

c(. ner. A s.; f r e,s s o e. ;5 %)t owe,4. qh_ t$ig 4.ev. /ege.,r 36e.mse. the pressure, will $*81 as (e.ve.f Suis.

Rebe<em of 110+. 02. pg. 3 + htteuken.cf C.-

.

DOE Oi h*iW. 8 A
64 1007-114(1/831
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2.14 Show, using a basic sketch, how the low pressure in.jection
headers are cross connected prior to entering the core flood
nozzles. (2.0)

hN U FLOR 10 . (Pe rserne*
'"* , ** P

. piia

Y.
'a. . .; .

'?' bV'8.

v24

CFl4 ,

O

. 134 .e

hDMs38 $CFig
.

.

.

L

['
CM144 -

J {cws4e ';S

.
\I ,

-
. . .;

.

. .

#

*?f?. 3 .
- , * -,.g p p.f .s

_

, ,

,

har,.%,:..G :n % | * * ' . *.s

A

~ REACTOR
'

VESSEL ,

. .

.#

ht4rGAren64*
LOW PRESSURE INJECTION

CHECK VALVE CONFICURATION

DECAY llEAT RD10 VAL
SYSTEM tmIT 1

LP M i F G*( l Caf f a Rt v

FIGURE 20.7 ^^- u 2.o20 | 2o.i l ,-si l o

|

|

|

1

~ U "" * *
64 1007-11441/83)
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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

j

b) 150 psig
240

c) %0 psig
fc.

d) -MG psi g , f

$ngioe.v-: b R 4 w o m-t.; Of #0+.ot 3 g iW

2.16 Which of the following components are a direct interface between
RCS water and ICW water? (aloe. (As,i o<re d, ruer />:Jf'<- Wro t ) (1,0)

a) Letdown coolers
b) RCP seal cooling heat exchangers
c) RCP seal return coolers
d) Control rod drive mechanisms
e) RCP motors
f) Reactor building coolers
g) Pressurizer sample cooler

Ansau : a , b, c. , q R6uws. : ScQ

2.17 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 leakane.
What is a probable source of non-nuclear in-leakage into the
nuclear ICW loop? (1.5)

hsow

S e.<vits ws&.w Isales $vom s Lis Iuh. in th.s
it & accity s tr*viti th.s n w:.lsqr ZC.D Icop.

E t S t r w e,; IC./ ) fg&t

COEKL rachww. WA
54 1007-114(1/83)
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2.18 Sketch the 6900/4160 V distribution system from the main
generator 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-

reauired. (3.0) ;
I

M AIN GENER ATOR .

$$ 8[I 21.7 KV \

. 0 '-<o..
AMIAU * * M AIN TR ANSFORP'ER

'

ev'* r*** TRANSFORMER

. 500 W
- TO OFFSITE olSTRIBUTick

FIG. 30.2
' ' FRO M FIG. 30. 2 FROM FIG. 30.2

*

#1 % g STARTijp gg #2 . -

u dI60V j z ,, , _ ,,, as

TO
Utn T ~ ~ -- -

- - -

2 U:
'

. - - --

. . ..v, in in- 2.s
, . ,

C900v 6900V .

'

DUS BUS .t
Ht H2 , . ,

, _ f ' L '-| t':
n:

*, y IJ
. n.s :.s.a=

$T'O UNIT 2

em v - ,4 ')' s

'

f [.k.h($s
'

-

| ',y'
"

_

.
.

e.:ga: .. r,
* ''h&h,L/:~,*

,

v|. ppg %pfff
.p -

: . . . - .. my s. ..
.,

'

OtESEL 4, e

..c.@Q'r.(r:g.
e..._

'_.''[*.:'.q~ . . ,.n u'.. - .i r

. GE NE R ATORS '
,

'f; ~' y g.' '

,'. < #,wa.c, . .. s ; r~ j;,m . - a a . g.p
A-308 A-408 . G 5.'+ '

, a.
l' l'A 310 y'A 410 | ' '|I ' ' 21'l lAl 3I A3 l A4 i ; | 4 -

'

| |,A- |) ||A-301 |I |J . |)
|. A-30 . ) A 409 <.4 -!;T,'

O
' A-It5 )-'

- A-103 A-401 A 202 -203 ' ' . f-
XT XI X3 X3 4160V X6 X2 X4 '"

e

BUSES 'y
NOTES:
I REFER TO TABLE 30.1 FOR BUS LOADS
2. XI THRU X7 ARE 4160V/480V XFMRS TO MCC'S BI THRU B7 __

SEE FIGURE 30.3
3. A3 AND A4 ARE ESSENTIAL 6900/416cv otsTaistrrroN systzx

-

g 4160.' BUSES u ritte

ELECTRICAL DISTRIBtJTION .* * ''
t e ha r rass,c cair arv

FI G U R E 7.8 ^^-5i007-007 7.* in-ai a

54-1007 114(1/831
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3.0 INSTRUMENTS AND CONTROLS (25 Points)

11
3.1 Using the figure given on page@of this exam, sketch in the

ranges for the three OTSG level indicators showing the overlap
between the rances. (3.0)

FIGURE t9.3 'x
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3.2 Which of the following statements is true regarding the function
of the " cross limit" circuity of the ICS? (Select one.) (1.0)

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

b) When neutron power is greater than or less than feedwater
demand by more than 5%, 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 ,
than 5%, the feedwater is reactor limited. -

|

A%scer

ta

KL% syLm.AL, : STM -I-l4 fI5Iy

3.3 Describe the interlock associated with the decay heat isolation
valve (CV-1050) and the decay heat pump suction valve
(CV-1410).

(1.5)

\ A *>see.v -
.- ----_ - -.

-

DH isolation valve CV-1050 and.Dif pum\p\
suction valve CV-1410 interlocked with
RCS pressure.

a) CV-1050 cannot be opened if RCS pressure:
2 3 290 psig and will automatically ::'" .

if RCS press, increases above 320 psig. '

b) CV-1410 cannot be opened if RCS pressure'
3F) 290 psig and will automatically shut

if RCS press. increases above 385 psig.

444 uenc.e: DHA f fi
?

00t&L nieneee. na
64-1007 114(1/836
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3.4 List five (5) of the nine (9) interlocks that must be satisfied
prior to startino a reactor coolant pump. fl.5)

plhQhY ' PLANI MANVAL SECflON: PftOCEDURE/WOHK PLAN TITLE: h0:

f
/ t,1

- e er+r**7 eve 5t O'"" ?"""\T'^** 11"7 " f-

PAGE , .at ts

'' % ARKANSAS NUCLEAR ONE a'== aa'' -re
enaNca cars

ATTACit:ENT B W
Reactor Coolant Pump Interlocks

Rx. power <22.

L/ x.it nyct t ivi. aiv. .s 1.r .

RCP Motar (tN coalin9 t h, ''',9 w.

RCP pump seal cooling ICW flow >30 gpm.

RCP motor upper brg oil reservoir level >9 intnes.

RCP HP oit 1 tit pressure $1750 psts. I

RCP reverse rotation >l2.7 gra return oil flow.

rscp inutor 1.+e r b e .- .. i t .3 . .c 1. I w. 5 incties.

L., tew e ' Mr t., n n t ' u th ICf.

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

M .oer:

a@ 600 t 2. 6 f .,, ;

b 8,tk Msrv s SQ.
n|> 6fk) fu9 svgly vdvt, Frw 4Gsched OTStr efus,.

/et.d wa.tst isekWort va.lv t. $-ev A4Gsettk CTS (r S kfs -
8sfeve,ric.f, ; 6% 5 te %s f /0g

'i G " S l 6 C. fnst a m< f.,a,,,t.r4 fy o .l

I

' " * * * *
54 1007 11411/831
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3.6 At what vacuum are condenser dump valves interlocked shut? (0.5)

Anss.>st; '2. O ~ he, ua m Esbstsnot. '. S 1kes**. Sptt.s P "Ig

3.7 TRUE or FALSE. The unit controls for ESAS actuated eouipment
allow taking manual control of a component even with an ES
actuation signal present. (0,5)

Answer: frus Rs&e.<snes- SSAs Pg 4-

3.8 TRUE or FALSE. Loss of power to a digital cabinet does not
cause ES actuation. (0.5)

Anw>w: %. R s % m n e. s : 1srAs Pq 10

3.9 Which of the following is consistent with the Engineered
Sateguards Actuation System logic? (Select one.) (1.0)

a) Analog subsystem #1 experiences both an RCS low pressure
trip (1500 psig) and an RB high pressure trip (4 psig)
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 RB high
pressure trip (4 psig). This results in the actuation of
ESAS Channel s 1, 2, 3, and 4.

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

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

$d560te: b Eske_venc.t.* fi34$ d$g /2.1 /7. 7
3

DOEIL Lenw. ma
54-1007 114(1/831
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3.10 When less than 15% power, the " measured variable" position on
the main feedwater pump hand-auto station: (Select one) (1.0)

a) has the same interpretation as it does when areater than 50%
power.

b) inoicates cemanded position of the rain feetiwater pump
turbir,e governor value.

c) indicates 0-100 psid across the startup and low load control '

valves.
,

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

$n9 w tv- . C. S(k.tvont e: Ic.$ hI
3.11 When latching the main turbine and bringing 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? (1.5)

|

,

4%ww:
LdAer E k.c h.v 6;r e, is la,t<.A.e d. 3 tarbl*e. (s u d.c.y-
prowort ingut r 3 w&cAed. $ r-o* the ( sstrum-t.
on tkelf ud.e. to tkt- osttuttoL t<vbtse, Ls.Mw
r e s. n o v e. insb case t. bot % 4.sdev- r e v o o v es w ;ll
tiet n te,ts%vil e va.( Le, until t k e., t u v !s id e IS
et s f eeA 'y E es e. ov-e y to A tMn ("voyer &t sad.ev
fr<.%urth eks d~mp vodyts mn>t be in M .

Rektwce. : fCs P 7q

Doer 6 h ew.wa
641007114 tt / Sh
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3.12 What happens to the low load and startup control valves as the
main block va'.ve starts coming open at 50% feedwater loop

(1.0)demand?

An*> w t,e :

he & IcrA. c.onkrol yg_,,1ve, yd stcerty Gastral
vdve. * &n.ss.e.~ t, pas;etu .

5t)ttsve.t,: 'Z'Co $ ' P l'L.

3.13 Which of the followinc conditions most correctly defines a
situation resulting in the 50 psi bias beina apolied to the
steam dump valve circuitry? ($ EL EC.T ONE) (1.0)

a) The turbine is synchronized to the grid 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 orid and the steam dump
valves are partially open with unit load demand areater than
15%.

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

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

b.44.v' :

b

R4wo-se: .Ccs Q% J fig 15.3 o

'#'"" 54-1007 114(1/83)
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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 slightly.

MrW4.v :,

b

Yfg|ReJrwun: Mfm

| 3.15 The high level limit alarm is received. Which of the followinp
is most correct? (Select one). (1.0)

a) OTSG 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 teed pump speed is frozen as is, but the reactor is not
! feedwater limited.
!
t

I

|

A.,s nu :

| L

Rt}eusett t.'. ZGS )*y % .I

===w.=
u.im 7.na n ,u,

I
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'20
3.16 Using the figure given on page W of this exam, sketch in the

ranges for the three nuclear instrumentation indicators showing
the overlap between the ranges. (3.0)

&%t e-f :

DETECTOR NkUTRON FLUX, nV

10-a 10* I 10 10' 10' 10' 10' 10' 10' 10' 10' 10'
, . . I

' ' ' '

: : : |

10'' 10'' 10-7 10'' 10" !O'* 10'' 10'' 10'' I 10 10' 10*

REACTOR POWER, %

COUNTO PER SEv.,to
SOURCE , , , , . . ,

RANGE '2' ' ' '

2 S 10'O.I i 10 10 10 10' !O i

\,

LOG ION CURRENT AMPERES
IINTERMEDIATE ,~, , , , , . ,

RANGE 10'"Ib''lb''b''lb''l''b''l''
' ' '

''

RATED POWER,%
'

POWER , , , ,
' 'RANGE
I 10

10 0 12 5

.

$*W&%(
NUCLEAR INSTRLDENTATION

FLUX RANCES

CLEAR INSTRLSENTATION

Lp No } F <d#rE i rdT E AW

FIGURE I4.2 ^^-51 *2-016 I t'.21 9-83 o

# #' "'" * *
$41007114:1f 333
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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) is very heavily dependent upon whether the power change was

positive or negative.

An*,we.v b Rf wWts ; L ws %t S <, (;g 9. G1y

3.18 TRUE or FALSE: The range of the source range SUR indication on
the control board is sufficient to verify the stable negative
SUR expected following a reactor shutdown. (0.5)

Aes % Lv'; Tro t. . Rsku ve,e: NC Pq3

3.19 TRUE or FALSE: The reason that power rance nuclear
instrumentation is not compensated for aamma radiation is
because the detector is shielded by 4 inches of lead. (0.5)

Ad*W V : [4A% - t, tv te c,t.: NE Pg 6, + i t.

3.20 What value of source range and intermediate range
instrumentation startup rate (SUR) will result in actuation of a

SUR rod withdrawal interlock. (1.0)

| 4%,e
|

! Soure.e. rqt, sua > 2 DPNf
Nte-ediede, K SUR > 3 0FMg

Mwws . Alf
DO E CL " ' r, wa

64-1007 114(1/83)
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3.21 TRUE or FALSE: The radiation detector on the line from the Reactor
IIuTTding Coolers will cause the isolation of its respective coolers even6
it an ES actuation signal is present. (0.5)

b*b4 tx : Trus R th4.t seu.c SQ d ACQ f 2.0

frostas M Mire. TLL\ , n . 4,t

"3.22 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.) (1.0)

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

b) Uncertainty decreases for the temperature margin to
saturation, but increasesfor the pressure margin to
sa turation. f'

c) Uncertainty decreases for the pressure margin to saturation
but increases for the temperatilre margin to saturation,

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

Anwas< : b R4wm: or nos.se ps.a. ne t

.

'"
541007 I t4 (f r 83)
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4.0 PROCEDURES: NORMAL. ABNORMAL. EMERGENCY. AND RADIOLOGICAL CONTROL x
(25 Points)

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

(2.5)/

4~ w .

fr4%Sure*be.ar* | e.V o! > 2.9 O

frsworis se le.as.\ 4. 100" w: W mo tal:ta. ben ob- i.ey si
c e.J'rc( fo ca.~ YustavsA-

M SDI cAasuee. citArt A tas o 9 S L B t C. o< fr etv.e

>5"o<
R a . ~ g < ) q < <.e t e s %

St.en ge+ u r s e< Iese.,( Ios %n
3 7 6 " (. 9.f % e <i t% e, Oreratc .

Rea.< tor B o:t h * g fr m e r c. > 3 rs;g.

Rs% v sae.e.. & P t 2. o 2.. e t P 1y

4.2 If RCPs are inadvertently lef t on for >2 minutes following a
loss of subcooling margin: (Select one) (1.0)

a) Secure all but one of the RCPs.

b) Secure both RCPs in the loop with the hinhest subcoolina margin.
Ic) Secure both RCPs in the loop with the lowest subcoolino narpin.

,

d) Leave only one pump running in each loop.
I

A,,sw ee . 08. R6exe=ue. : GP stoz.of fro +.

.....,.,,.,,,.3,
.. ...
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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 starting 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 psig prior
to starting a makeup pump.

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

>running.

A ,_< : ol. Rd ev w ce : /P i2.oz.m Ps
Of Il 0'V. 0 2. +
)%0P fy2-t

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

Aw
l% b w y u n & < <.

O-c.tde(
;

e. arc. tw a vyte.d dsos;y(
Ac. A,6 d c.ett /ey AT < fo* %A 4<w=5;n0 w:tk
a.w<.a.., q d.sy IoJ. -

Com%ud d.A Sey- 6hd to mnhin stw yentyderlush .

C,prbMoed d. hov- opefahan, oI -bgebine
5dej v(a.%

3atecykwk de-f er min 5 6. % lv es
he li>~:k S w abut.y (ren o rt..

L a m .v. gP n.o2.o1 P isy

coa KL shstaw, sua
54-1007 114(1/83)
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rev_k v=v l

4.5 Should excessive thermal stressee be experienced, a 3 hour soak
period is reouired with one exception. What is that exception? (1.0)

.

A,.w u :

Ste,w ge.nwcr.1I'mv 1 bole e. vytor t. .

R4u sus: GP stot.on fy 1.s
4.6 During an OTSG tube rupture, what is the maxirrum allowable

(emergency) cooldown rate, and what two (2) conditions must
exist before it is allowed? (2.0)

A+w u :
L; :t 'Ato ' f /h,,.-

h% te.4 > S C O * f J % b Je s Isah
c4ee d w M MZ c. p tg.is

A s h w w t.- Bf ILO 20 i f 4 9 +- 7 2-g
_

4.7 Which of the following is true reoarding the expected behavior
of the RCS temperature following 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.

c) 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.

MnW e# : b 8 akevtut : #P 11o2..of f4t/wmr ~.. U u.im ni m em

_
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4.8 What constitutes a loss of subcooling margin? (1.5)

i

A n w sc: 1

4 low c5 h sdcsolig %=e is deSwed asb'O' =>v%. coital.giaba isss On b ,eaust. o4- fass16Ist
in g(. . e.4T e,vyors. #cuscvex 3 << <3.c g ic

,, o rr<=.I f,ow3x u-

0 (' M 'ot.tri & ^ N 4 a5OceNcl' i m b' h us rat. n s uti n
tk4 u+< ew sa y Iss$ W

tro' ,ttve.r e kr.,
yQ 5 ttlr LedI.*' MW l 6%$ % 3 0 " f y :ll

bt e, y). et.y Q le a$ S etoli<a Mr' h.s. .

R<f.erm ve.: 6P i2 02 ea Py n,

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

i

Amw.er : | 2 01, 0 | 1O-

500Y o,f e.ooI4w, vde y mo *ffnRt$ <
og #P2' is on M Rc.P3 wy e o Q .

4.10 Assume that reactor coolant pumps are stopped because of a loss
of subcooling margin. What must be done to prevent a resultant
overcooling? (1.5)

Ww t V '. (fl.4) *lI Asd'c - stetyt edw h at. is f stA'
u . o r s o.'s to fo*r us. v~e. byeroa% K

r

z..
Mand c edvel ob 6A) m ,7 h s k k. m
o.)(*wi.~ p ofMr 's to f :It tv 355*(W1,)r

Slw w! g

Merutt. ', 6P 1101.o8 *

",'. h"L' % 0.'.~ ,........ ~ ,,,.,_ ,.. ... m='m o'a
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4.11 The maximum allowable heatuo rate during a normal heatup is
interpreted as being: (Select one) (1.0) ;

I

a) 100*F in any one hour period
b) 50'F in any thirty minute period
c) 25'F in any fifteen minute period
d) No more than 1.67*F per minute.

i

IiM.,e(,. . 1 Rv 4e.mc4. : O P #8 0 7.. O 1. g

1

4.12 TRUE or FALSE: During a heatup, deboration may continue while i

withdrawing one group of safety rods provided that shutdown
margin is not lowered below 1.5% Delta K/K. (0.5)

!

I

An r4Lf ts

hAE'> s

R sWm.<.:. of n o 2.. cs ry I

4.13 TRUE or FALSE: Becauseoftheuncert/aintyinvolvedintheECP
calculation (+0.5% Delta K/K) it is possible to go critical in

~

the restricted reaion of the rod withdrawal curve even thouah
' 't' -""

'

(0.5)

the ECP is % c%.
~ -

A ns es< : f<,ts a Rsavue.s: O P |r o z . c z P 2.
T

. . - -

1.14 TRUE or FALSE: When a CAUTI0ll card's instructions conflict with
reovirements specified in procedures, the CAUT10ll card takes
priority. (0.5)

&4 <tt'1 h}'> < htb tvW: /<f I **0.*2 ~1 f.* '2
5

DOE st R.eiene, na 641007 1 t e lle 8h
e US GOVERNMENT PRINTING OFFICE-gqns 7%sA4
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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 cardis installed will be open. (0.5)

_ _ _ _ .
-- -

Ma %> u : "Irv t., d e.,$ u m e. : Mr looo.17 Py8

w# 4 m 5,netiscovering a fire t '^: /'* * *-
4.16 h proper action ,upon d 7 (feelect; y,se.) (1.0)!

t* t;dte
a) fmmediately attempt to control the fire.

b) . Summon the fire brigade by using the plant paaina system,

c) haluate the situation, and immediately report the fire to
the control room.

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

A .,w . C. R4ssm: AP 10063o fy 4-
4.17 a. his the maximum background tolerable for using a

" fri sker"? (0.5)
b. While frisking, a countrate of greater

than indicates the possible presence of
contamination. (0.5)

An*ps4/ %:

A') 3d8 ye
O too cp ~ dea

/(#4 % % g : 8 F /( / 2. 0 2. P 3g

Ot.% rhWow.RA
64-10071141f / 831(J $ GOvf RNUENT PAINilNG 08 Fir # tong. ymssta4
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4.18 M 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"

4% g: a. - ?_ b 't C-1 d-3

Rde% v., : R P- la,i z . o s, P 7

In the event of ajremote shutdown AP-1203.29, four operators4.19
have responsibililties assigned by procedure. Which operators
are these, and where do they station themselves? (Assume
auxiliary feed is available.) (2.0)

A% e< :

Sta shb of MCG- L,I, 6 t.Lds.',H. CoastraI O wdpff -

Assntan.t Plant Operator laws < sovW e.let.hrica.l is"strdon-

Veen .

Ao:hwg O wr&cr - laww scu% e,Ledried pws%L4np
F CEF**5 -

YInX opera %cv Dn-se.y a sIP-

Rd v enue. : AP o2.o3. 19 Attain d I-t.
-

_ _ . _ _ . . _ . _ .

4.20 What three (3) conditions in combination recuire the
establishment of Reactor Building Inteority? (1.5)

/r:9wtr! 8d.Attov CooI AI [ft%u.r'f > Scro es;g
Rseu%w L e o IL*<.Y t en.p v u dt e s >,1.00 *f

Mtclh ht<xd iA the, 64rt, .r

A c4 e.<<~_e - 4A e, , < , . ~ ^ rv.
# '
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