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Examination Report No. 50-397/0L-84-03

Facility: Washington Nuclear Plant No. 2

Docket No. 50-397

Examinations administered at Washington Nuclear Plant No. 2, Richland,
Washington from November 6 to November 8, 1984.

Chief Examiner: I / ,S 4e e 3!f/[I
P. C'. Gage Ds)f e / Signed
Operator License Examiner

Approved: I [# /cr 3/7/U
J. O'. flin, Chief Ddte/ Signed
Operations Section (Acting)

Summary:

Examinations on November 6-8, 1984

Written examinations were administered to eight SRO and one RO candidates.
Operating examinations (Oral and simulator) were administered to eight SRO
and one RO candidates. Four SR0 candidates passed the examinations.
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REPORT DETAILS

1. Persons Examined

Examinations were administered to nine candidates; one Reactor Operator
candidate, and eight Senior Operator candidates.

2. Examiners

Paul Gage
Ira Levy
Gary Sly

3. Examination Review Meeting

An exam review meeting was held immediately after the written exams were
administered, on November 6, 1984. The following utility representatives
were in attendance:

John Wyrick
Mike Kappl
Bob Beardsly
Andy Langdon
Mark Westergren

| Tim Messersmith
Steve Redniak'

Ed Wright

Additionally, the following NRC representatives were present:

Robert Pate
4

Paul Cage
Ira Levy
Gary Sly
Gary Johnston (observer)

The responses to the comments provided by the utility representatives
are included as enclosure (1). Additional comments were provided by
letter from G. C. Sorensen to J. B Martin, dated November 13, 1984. The

responses to these comments are included as enclosure (2). Where
applicable the examination keys have been changed.

] 4. -Exit Meeting

An exit meeting was held with the facility on November 9, 1984. The
attendees were:

I
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NRC:
1

Robert Pate - Chief, Reactor Safety Branch
Paul Gage - NRC Examiner-

Gary Johnston - NRC Examiner (Observer)

|
Al Toth - Sr. Resident Inspector

] Utility:

i
Jack Shannon - Director, Power Generation

Jerry Martin - Plant Manager, WNP-2
Roger Corcoran - WNP-2 Operations Manager
Clu Powers - Assistant Plant Manager, WNP-2
John Wyrick - Nuclear License Training Manager
Rich Stickney - Manager Technical Training*

John Little - Plant Training Coordinator

The candidates that were a clear pass on the Operating Examination (Oral'

and Simulator) were identified.
.

| A discussion of how Job Task Analysis (JTA) would be used in future
j examinations was held. It was explained to the facility personnel that
i the written examinations for this examination were not based on JTA.

| The current status of the plant simulator was discussed. The NRC
position was that the simulator was very limited in its present state

,

and was barely satisfactory for use in examinations. The facility staff
! stated that there were plans to improve the condition of the simulator.
!
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Enclosure (1)

RO/SRO EXAM REVIEW COMMENTS AND RESOLUTIONS

Comments on the following questions were' accepted and the master answer
,

key suitably modified:

RO Exam

Section 1: 1.2a; 1.6;
.

Section 2: 2.2b; 2.2d; 2.3a(2); 2.4b(3); 2.7a, 2.7d; 2.9b

Section 3: 3.5a; 3.5b; 3.6c; 3.8b; 3.8c

Section 4: 4.3b(4); 4.4b; 4.14

SRO Exam

Section 5: 5.7b; 5.8; 5.10.

Section 6: 6.lb (2); 6.2a; 6.3a; 6.5b; 6.6; 6.8; 6.9a.

Section 7: 7.2; 7.5b.

i Section 8: 8.2b; 8.3; 8.8a; 8.11.

i
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Comments on the following questions were not accepted as explained below.

~

h0 Exam

Section 1

Question 1.1

Facility Comment: RequestLpartial credit for using period of 40 second.

Response: Knowledge of " doubling time" is important part of question.
Anyone can plug equation if period is given in seconds.
No change to answer key. .

Question 1.13.b

Facility Comment: Assuming no change in core average neutron flux.

Response: Question said "taken separately" and core average flux is
part of question 1.13.c. No change to answer key

Question 1.13.c

Facility Comment: Assuming no change in local flux. Usually local flux will
change and could result in no change in core average flux.

Response: Even if an increase in core average flux did cause an
increase in local flux, the change would be small relative
to that of the core. The ratio of the square of the local
over the average would still decrease and, therefore, so
would differential rod worth.

1

Section 2

Question 2.2.a

Facility Comment: Facility requests low level alarm be acceptable as a safety
function. Also comment that level 4 may not necessarily be
assumed to be coincident with loss of a RFP.

Response: A low level alarm is not an auto-initiated safety
function. No credit for that answer. Recirculation pump
run back will only occur, if there is a low level and a
coincident loss of one reactor feed pump.

!

!

!

!
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Question 2.4.a

Facility Comment: Other acceptable answers are:

(1) SRM, 'IRM, APRM slide links for bypassing
non coincident scrams.

(2) Manual bypass of IRM.

; (3) Manual bypass of SRM.

Request full credit for 3 or 4 correct answers

Response: Additional answers added to key. All correct answers
required for full credit.i

Question 2.5, a&b.

| Facility Comment: The question is unfair as it requires the candidate to
memorize relay numbers.

Response: Required key response is too detailed. Parts a and b
of this question have been deleted.

Question 2.5c

Facility Comment: Operators are not required to memorize 480V distribution.

! Response: Operators should recognize which bus supplies the
i shutdown cooling system. If asked the operator should be
i able to draw a one line diagram of the 480V distribution

system that serves the engineered safety features
equipment.

| Question 2.7.b

Facility Comment: Operators should not be required to memorize steps in an
; operating procedure. Also, first part of answer should be

| "yes".
;

; Response: See response to Sorensen letter Attachment 2. The key for
the first part of the answer was changed to "yes".i

Question 2.8b

| Facility Comment: Time delay should not be required. Also, TSW pump
| selected for auto start will come on after the diesel has

powered the bus on loss of offsite power.

Response: Key changed to remove time delay and add additional correct'

answer. All three answers required for full credit.

i

,

:

i

|

|
i
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_Section 3

Question 3.lb

Facility Comment: Answer in key is true only for a " hardware failure".
Otherwise, during its normal function, no alarms are operable.

Response: Alatus are for abnormal conditions'like hardware failure.
It's true they will not be in the alarmed condition
during the normal function of the RWM. No change to key.

Question 3.3a and b

Facility Comment: Question unfair, MOB's are covered in requalification
training not as part of hot license training.

Response: Question 3.3a has been deleted. The part b is a systems
question. The candidates should know why the temperatures
are monitored even if they had not read the MOB's.

Question 3.6.a

Facility Comment: This question is not realistic. Operators do not
memorize FIS switch numbers.

Response: The question stated that it was the flow indicating
switch for the RCIC pump. The number was provided, but
was not necessary. However, since this question asks for
more detail than normally asked, it has been deleted.

Question 3.6b

Facility Comment: Part b, should also accept "all located on flow
elbows inside drywell"

Response: Partial credit will be given for "all located on flow
elbows inside drywell".

Section 4

Question 4.1

Facility Comment: Question weighted to heavily for a single paragraph
out of one operating procedure.

Response Examiner disagrees with facility comment. No change
to answer' key.
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Question 4.2
3.

Facility Comment: This procedure is not used for operation of the RWM.;
' The volume 7 sury. procedure is used to verify RWM

operability and to operate that piece of equipment.
.

Does not assess the operators knowledge of system'

operation. It checks which lights come on or off.
,

; Rote memorization of procedure not required.
4

i Response: See response to Sorensen letter.

. Question 4.5a

i Facility Comment: Only answer 1 if found in the abnormal procedures
!

listed in the reference. #2 is not ever applicable, #3
and #4 are the .same thing and they result from #1.

t

)
; Response: The key has been changed to delete #3. #4 is.

acceptable only if there is no turbine trip.

i Question 4.5b
!
j Facility Comment: This is okay if 41 only is accepted. On a turbiae
j trip, you don't worry about this because a loss of F.W.
j heating occurs with every turbine trip.

I

j Response: With the changes to 4.Sa, no change to 4.5b is necessary.
/

! Question 4.6
i
i

Facility Comment: This question requires total recall of procedure.

Response: See response to Sorenson letter.
!
j Question 4.12b
;

1

i Facility Comment: This can casily be confused with the licensed operator
|

requirement of T.S. 6.2.2.d which requires an SRO for
I core alterations. Should give credit for a true answer

| as well.
1
i

Response: A "true" answer is acceptable, if the T.S. is
referenced.

,

!
|
t
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SRO EXAM

Section 5.

No additional facility comments.

Section 6.

Question 6.2.b

Facility Comment: Throw out-not relevant

Response: See response to Sorensen letter.

Question 6.3.b

Facility Comment: Too detailed, throw out.

Response: Key answer too detailed. Changed to accept n
description that it is a centrifugal device used
to actuate the trip icver or some similar
statement.

Question 6.4.a

Facility Comment: Add "all 7 ADS valves" to key.

Response: Since there are 14 switches, answering "all 7 ADS
valves" is not specific enough.

Question 6.4.b

Facility Comment: Use of the word " normal" is misleading - would never
push ADS pushbuttons under normal conditions - may .

have confused some people.

Response: If it appears the use of the word " normal" confused
a candidate, consideration will be given in the grading.

Question 6.5.c

Facility Comment: Throw out-too much detail-candidate not required to
know all power supplies by memory.

Response: ES-402-A.2 states " Candidate should be able to
reproduce from memory... electrical distribution system."
Also see response to Quesiton 2.5c.

Question 6.7.a

Facility Comment: Also withdraw block, RWM Block (possibly-not always).

Response: The answer key will be changed to add withdrawal block,
but not RWM block.

.
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j Question 6.7b

Facility Comment: "Or bypassing on RSCS." Also may say to bypass RWM.

) Response: Answer key changed-to include " bypassing on RSCS".
i
*

Question 7.3.a

f Facility Comment: Answer should be generalized to simply say strip bus,
energize bus,-reload bus. The present answer requires

] memorization of operating procedures.

Response: The answer key has been changed to remove panel and
i

'

breaker numbers as required for full credit. However,
'

i more description is required than proposed by the
{ facility. See response to Sorensen letter.
|
'

Question 7.4
+

i

j Facility Comment: There are more than 1400 Annunciator procedures. Two
j

points is too great of importance to place on one of
them. Please consider reducing point value.t

,

j Response: The correct answer is a logical response to any
annunciator that has upscale and down scale alarms,

and is applicable to many annunicators, especially
alarms for monitors that measure radiation and could,

! indicate a possible excessive radiation level or

j effluent release. Memorization of 1400 j.

annunicator procedures is not required. Also see
,

! response to Sorensen letter. Answer key revised to
remove numbers from the required answer. '

Question 7.5.b
i i

| Facility Corument: Requires total recall of operating procedures. Also
j the evolution is only for startup after complete drain
i down a5d is done very seldom.

l Responne: This question requires system knowledge expected of.

I an SRO candidate. However, since this is done very
seldom, this part of question was deleted. l

! Question 7.6 j
| - i

j Facility Comment: Procedure is wrong - Tech. Specs. require RWM-RSCS to be
operable prior to decreasing below 20%.

Response: Examiner disagrees with facility comment. Surveillence
is required to be performed within one hour after RWM
auto-initiation when reducina thermal power (WNP-2, i

T.S 4.1.4.1.c, 3/4 1-16). No change to answer key.

I
i

i

;
Ia
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Question 7.8

f Facility Comment: Question requires total recall; doubtful anyone will -

get right. Please consider point values.
;
4'

The question includes information that an SRO is expected! Response:
to know, but to confirm by checking the Tech. Specs.'

Question has been deleted.
!

j Question 8.2.a

Facility Comment: Answer "a" gives only the action statement for the
i

LCO. Credit should also be given for explanation of

| why the candidate believes his answer to be as he
j indicated. If you wanted the action statement, it

should have been asked for.
k
; Comment: Credit will be given for reasonable explanations

! as to why the Tech. Specs. require the candidate
j to take action.
:

i Question 8.9

Facility Conment: This is an unfair questiont

| Initial training does not necessarily incorporate MOB

j training into it. Without the benefit of reading
the MOB, the chances of candidates getting the correcti

answer is minimal! Additionally, part a and c are more

|.
of a system oriented question than admin., etc., and'

should not be part of category 8.
I

| Response Part b has been deleted. Parts a and c require systems

|
knowledge. The candidates should be able to answer

! the questions without reading the MOB. No change to
! parts a and c.

!
i Question 8.10
I L

| Facility Comment: Memorization of EPIP 13.1.1 is not feasible. While
the majority of the symptomatic conditions which
call for event classification are well known, the
situational based events are much more vague. I cannot

j imagine any. operator declaring an emergency events
! without reference to E0P's to EPIP's for guidance.
!

Responset SRO candidates are expected to have knowledge of both
symptomatic-based condition and situation-based
conditions which call for event classification.

f However, we agree that they would be expected to
check the E0P's or EPIP's prior to making an} -

emergency event declaration.'

!

!

!
,
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Enclosure (2)

Response to Facility Comments Provided in Sorensen Letter

RO Exam

Question 2.5

Parts a) and b) are deleted, however, the operator should recognize which bus
supplies the shutdown cooling system. If asked, the operator should be able
to draw a one line diagram of the electrical distribution system for all
engineered safety features equipment.

Question 2.7

The question asks about a specific valve by functional name and number. This
is an important component in an important system. An operator should know the
location relative to the pump (upstream or downstream). The point of the
questions is whether the operator knows to close the valve to prevent a
possible water hammer due to voids in the line. This is a fair question for
several systems.

Memorization of a specific valve number or specific steps in the normal
operating procedure is not required. Most of the credit will be for knowing
about preventing water hammer.

Question 3.9

NUREG-1021, ES-202 B.3 states in part, "The candidate should have sufficient
knowledge of the nuclear..., the process.... and radiological instrument

I (e.g., ionization, G-M, and scintillation), to answer questions concerning
principles of detector operations, location and setpoints...." The. question
asked for types of detectors for radiological instruments (e.g.,
scintillation, ion chamber, fission chamber or Coiger Mueller) for specific

processes. This is clearly within the scope of ES-202 B.3.

| Question 4.2

The question asks for the operator to have knowledge of how the test / select
and inop/ reset push buttons work. He does not have to have the procedure
memorized. Since these are controls available for the operator he should have
knowledge of what happens when he operates them.

_uestion 4.6Q

! Step by step memorization of the procedure is not required. The information
requested is only part of the steps of the procedure. The intent of the
question is to determine the level of awareness of the operator to control
room indications. The operator shculd know that there are alarms associated
with energizing an important safety bus (the exact name of the alarm is not
required). Also, the operator should be aware of what voltage readings are
available and the availability and meaning of control board indicating lights.
These things are expected to be within the knowledge of the operator.<

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Question 4.12

NUREG-1021 ES-202 B.4 states that administrative procedures, including
operating restrictions, limitations in the facility license and technical
specifications may be included to the extent they are directly applicable to
an operator. The number of operators required in the control room and on the
refueling floor is directly applicable to the operator. He is expected to
know the administrative requirements applicable to his job position.

SRO Exam

Question 6.2

As stated in response to Question 3.9, types of detectors are expected
knowledge for RO and SRO candidates. Also, logic systems that control
radiation releases are very important to know so the SRO can understand and
diagnose abnormal system behavior. If this information is not covered in the
candidate training program, there is a serious gap in the program which can not
only lead to failures on the NRC examination, but much worse, the candidate
may pass the NRC examination and become a licensed operator not fully trained
to perform the job and thereby, become a potential part of an excessive
radiological release.

Question 7.3

All that is required for the answer is that the candidate know in general what
needs to be done to accomplish the operation of tieing the 250V battery B2-1
to the DC distribution bus S2-1. A step by step response is not required for
full credit.

Question 7.4

The responses asked for do not require the procedure to be memorized. The
question specifies the things the operator must do (i.e., verification and
check). The candidate should have knowledge of which system and components
are associated with an alarm, their general location (i.e., control room,
local) and the safety significance.

Question 7.8

This question asks for more detail than normally required. The question has
been deleted.

Question 8.2

The candidate should have thorough knowledge of what is addressed in the
Technical Specification and should know whether actions are required with the
Division 1 250V battery discharged.

The part b of the question requires the candidate to memorize the surveillance
requirements for the 250 volt battery, thus beyond the scope of the
examination as defined by ES-402, A.4. Part b of the question has been
deleted.

- _ _ _ _ _ - _ - _ _ - _ _ - _ _ _ - _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ _ _ - - _ _ _ - - _ _ - _ _ _ _ _ - _ - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ - - _ - - - _ _ _ _ - _ _ _ _ _ - _ - _ - - _ _ - _ _ _ _ _ _
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Question on placing RCIC Controller in Manual (Question 8.6 b)

The question refers to the limitatioas in SOP 2.4.6, Reactor Core Isolation
System. In this context, only the additional answer "When, in the operator's
judgement, continued automatic operation is undesirable (Ref: PPM 1.3.1,
Att 1, Item 3)" is applicable. This additional answer will be allowed if the
standing order is referenced. The additional answer has been added to the
answer key.

Simulator Exam Scenarios

In order to provide each candidate with one or more malfunction to respond to
during each scenario, unrelated malfunctions were selected. This, however, is
not that much different from some operating events. We have had plant events
that have had several unrelated malfunctions. (e.g., Trojan had a diesel

driven auxiliary feedwater pump, a turbine driven auxiliary feed, an emergency
diesel generator and the main steam isolation valves all malfunction in one
event.)

There were saveral events in each scenario, but in most cases the operator was
allowed to deal with each event prior to the initiation of the next event. It
is not rare to have 6 to 10 malfunction during the operation of a power plant.
Operators must learn to be aware of which systems are operating and thereby, be
able to perform there normal evolutions efficiently and safely.

General ' Comments

1. Need specific examples of which questions were unclear and how prior exam
review could have made them more clear. Also which questions used
unfamiliar terminology and what terminology should have been used.

2. Sometimes the examiner must answer in this manner when a direct response
to the candidate's question would provide an answer to the exam question.
In these cases, we generally request the candidate to provide as much
information as he can and qualify the response with any assumptions that
were made. This will give the candidate the best opportunity to get full
credit for the response.

3. There are no questions that request an open ended discussion. All
questions can be answered with a short response. Typically the question
asks for a response and then asks "why" or " explain choice" or the
question will set the conditions and then state "briefly explain what
happens." The questions that are vague and open ended should be
specified.

4. Except for the questions that were deleted, both examinations were within
the scope of topics listed in the 10 CFR 55 and Exam standard NUREG-1021.
Presently 10 CFR 55 and NUREG-1021 are the standard used to define the
scope of the examinations. If the training objectives for the WNP
operator training program are not consistent with these standards, the
training objectives should be redefined. We have not written our
examinations to fall within the WNP training program training objectives
nor have we written our examination to be consistent with the Job Task
Analysis (JTA) for RO/SRO personnel. The NRC has a very active program
which includes industry participation to evaluate exam questions. Our

I
,
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! goal is to be able to use JTA to evaluate the importance and
i applicability of examination questions to R0/SRO job performance. We
i hope that in the near future all of our examinations will contain

questions that have been evaluated based on JTA. We do not expect this,

! to result in any significant changes in the scope of >ae examination, but
;

will result in assigning question values that are more consistent with
! the importance of the required knowledge to the performance of the job.
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U. S. NUCLEAR RELULKIORY COMiISSION

REACIOR OPERATOR LICENSE EXVIINATION

Facility: WNP-2

Reactor Type: BWR-5
__

Date Administered: 11/6/84

Examiner: I. S. Levy

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 question
are indicated in parenthesis after the question. The passing grade requires * cat 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 SystemsM ELL
M M 3. Instruments and Controls

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

'IUTALS

Final Grade %

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

Candidate's Signature
.

4
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Questions and Answers to WNP-2 R0 Exam - 11/6/84

.

1.0 Principles of Nuclear Power Plant Operation, Thermodynamics, Heat
Transfer and Fluid Flow (25.0)

1.1 Regarding a Reactor Startup:

a. Does the magnitude of the initial level of source range
counts affect the Estimated Critical Position? }g1 tj? (1.25.)

b. How long will it take to reach 0.08% power, if the reactor
is just critical at 0.002% power and on a steady period with
a " doubling time" of 40 seconds? (Show all work.) (1.0)

.

1.1 a. No (0,5). Initial count rate does not affect the amount
of reactivity [The higher the initial count rate, the

required to go critical, which determines
ECP (0.75).

*

higher the count rate when criticality is reached.] (1.25)

Ref: WNP-2 Reactor Theory, pg. 29 and 43.

b. P = Po e(t/T)
T = 40 / (In2) = 57.71 sec-1 ( 0"~)
t = 57.71 (In(P/Po)) = 212.88 sec (o.f_) (1.0)

Ref: WNP-2 Reactor Theory, pg. 61.

.

G
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1.2 With regard to some aspects of Fission Product Poisons:

a. Of the two fission product poisons Xe and Sm, give two (2)
reasons & xenon is more troublesome. (1.5).

b. What is the mechanism (s) for removal of Samarium-149
once it is produced in the core? (1.0)

.

.

.

.

-
.

p;.1. (e.1fO)
a.g (bsorption cross-section (4.W; (2) its concentration

1.2 :) Because of its exceptionally large thermal neutron
a

0) kN ." *p .: .
,

b. Sm-149 is removed only by burnout (1.0)

Ref: WNP-2 Reactor Theory, pp. 83 and 87, respectively.
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1.3 When control rod density in the core decreases at higher
burnups (from pulling rods) the void coefficient of reactivity
becomes more or less (choose one) negative? h? (1.5)

.

'

e,

.

-

:

.

.

1.3 Less (0.5). Since local steam volds cause an increase in
thermal diffusion length (0.5), control rods, which absorb
thermal neutrons, make the steam void reactvity coefficient -

more. negative (0.5) [Therefore, reduced control rod density
causes the void coefficient to be less negative.] (1.5)

'

Ref: WNP-2 Reactor Theory, pp. 98-99.
'

-
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1.4 The effective decay constant for up power transients will be
higher or lower (choose Jone compared to its value for,

down power transients. Give the reason for your answer. (1.5)

.

.

.

I e

;

; -

.

I

1.4 Higher (0.5). For up power transients the short lived
precursors are dominant due to the addition of power (0.5),
while for down power transients the long lived precursors
dominate the decay constant (0.5) (1.5)

,

<
.

.

Ref: WNP-2 Reactor Theory, pg. 54.
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1.5 Following a scram from high power, answer the following:.

a. What are the most reactive regions of the core 7 (1.0)
'

b. M are these regions more reactive? (1.25)

c. What problem does this cause for the operator during
a subsequent start up. g ? (1.25)

:
.i .

f

~

!
f

|

; <

,

.

i

1
.

.

! -

!
-

.
.

I 1.5 a. Near the edges,and at the top and extreme bottom (1.0)
; b. Xe concentrates, during power operation, where power is !

highest, i.e., in the center and near the bottom of the,

core (0.75), where it acts as a poison, adding negative1

reactivity (0.50) (1.25)
i

c. Operator must be extremely cautious while pulling edge
and top rods (0.5) since normally low worth rods now havei

i excessively high incremental worths (0.75) (1.25)i

Ref: WNP-2 Lesson Plan, Figure 4-12.
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1.6 Give four (j4 inputs or outputs for a reactor heat balance. |stating whether it is an input or output and a brief
description as to whjt t is. (3.0)i

.

.

. ~

.

1.6 (any 4 0 0.75 each)
( 3.0.)

Feedwater flow - heat input (0.25) going into thea.
vessel (or system) with positive enthalpy (0,5).

.

b. Steam flow - heat output (0.25) due to steam removing
energy from the core (0.5).

Recirc pump - heat input (0.25) due to energy added toc.
the fluid in the core (or system) by the pumps (0.5)

d. CRD flow - heat input (0.25) due to fluid flowing into
the core (or system) with a positive enthalpy (0.5).

Rxcorethermalenergy-_heatinput(0.25)duetobeinge.
primary source of heat input (0.5).

f. any other reaso ,ablp g uch s RWCU inputs / outputs, etc.
Ref: MTC; Thermo/HT/FF (3/83), pp. 8-50.
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1.7 Following initial criticality (MSIVs closed, moderator
T_> 212*F), a constant positive period is established.
Briefly, explain what happens over the next several hours

, to pressure, temperature and power if n_o, rod movement occurs. (1.5)o
.

.

.

.

.

.

.

.

.

1.7 Power initially increases but levels off due to negative
4

reactivity insertion resulting from increasing moderator-
temperature (0,5). Pressure and temperature initially
increase but level off when power levels off then reduces due
toambientlosses(0.5). The reduced T causes the cycle to
start again so that long tem power, pressure. and temperature
will oscillate around point of adding heat (0.5). (1.5)

Ref: Standard Reactor Theory.
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1.8 What are two (2) reasons a centrifugal puip should be
started with the discharge piping filled and the discharge
valve shut? (1.0)

.

.

.

.

.

1.8 Water hansier and excessive starting current. (1.0)-

. .

Ref: Morris T.C.; Thermo/HT/ Fluid Flow (3/83), pg. 7-123.
. .
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1.9 a. Assume the reactor is at 1001, power and flow. Explain |
what happens to core flow, and gwh , for a reduction in !

power by driving rods in. (Recirculation pump speed
remainsconstant.) (1.25)

b. At low power conditions prior to void generation, an
increase in reacto. power by control rod withdrawal will-

(increase, decrease, not change) flow through the core.
Choose the correct answer and explain your choice. (1.5)'

f.1 g @b9 k .W3 Mmb t hy --0
.

-u n wn ' @
A maw s s u-T o. ..

I
.

.

i

'

1.9 a. Core flow would increase (0.5) due to a reduction in two
'

phase flow condition (and, therefore, in the core less
resistance to flow) (0.75). (1.25)

b. Increase (0.5). Flow resistance in the channels drops '

due to decreased liquid viscosity with temperature (0.5);
and greater density differences between warm channels and
cool downcomer will increase flow due to increased thermal
driving load causing greater natural circulation (0.5) (1.5)

i

Ref: Morris T.C.; Thermo/HT/ Fluid Flow (3/83), pg. 9-51.
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1.10 There are several characteristic transients that would be
limiting because of MCPR.

a. List any two (2) of these transients. (0.75)
b. Assuming for each of the transients in (a) they occurred

' at 100% power, EOC and full rod out conditions, give:

1. the most important reactivity ecoefficient involved. (0.5)
2. What occurred in the reactor and wjyt t occurred toi

liTTeht this coefficient. (0.5),

.

.

1.10 Any 2 of following. pts: a) 0.375 each; b) (1) 0.25 each;
(2) 0.25 each (1.75)
(a) b(1) b(2) -

,

Generator load reject w/o bypass; void coefficient, voide
collapse from pressure increase

Turbine trip w/o bypass; void * coefficient, void collapsee
from pressure increase

Loss of feedwater heating, void coefficient, void collapsee
from subcooling

Inadvertent start of HPCS pump; void coefficient, void collapsee
from subcooling

Feedwater controlling failure high; void coefficient, voide
collapse from subcooling

Ref: Morris T.C.; Thermo/HT/ Fluid Flow (3/85), pg. 9-94 through 9-96.
.
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1.11 Given:
Rx pressure at time T = 675.3 psig
Rx pressure at time T + 1 hr = 215.3 psig

a. What is the Rx cool down rate for this hour? Show all
calculations. (0.75)

b. Is this rate acceptable at your plant? (0,5)

. .

.

i
'

.

,

,

1.11 a. (Because the reactor operates at saturated conditions the
temperature for time T and T + 1 hr can be found using the .

steam tables.)

1) Saturation temperature for 690 psia is
' "

approxinately 502*F.
Saturation temperature for 230 psia is'

approximately 394'F.
(0.375)

Cool d' wn rate = (502*F - 394*F)/1 hr.2) o<

Cool down rate = 108'F/1 hr. (0.375)
b. No. (The cool down rate limit is 100*F per hour.) (0.5)

! Ref: Steam Tables and WNP-2 Tech. Specs.
i
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1.12 Answer TRUE or FALSE for each of the following:
;'

a .' As water flows around a bend in a pipe, the velocity of ;

i

the water is uniform throughout the diameter of the pipe. (0.5)
b. The pressure in a static fluid always decreases with

increasing elevation of the measurement. (0.5)

1.12 a. False (0.5)
b. True (0.5)
Ref: General Fluid Dynamics Text.
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1.13 Will an increase in the following factors (taken separately)
increase, decrease, or not change differential rod worth? (1.5)
a. thermal diffusion length

.

b. neutron flux at the rod
c. core average neutron flux

.

.

.

1.13 a. increase
b. increase (0.5)

(0.5)c. decrease ' ' .

(0.5)
Ref: WNP-2 Reactor Theory, pg. 80.
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13 . EQUATIONS / DATA SHEET.
.

-

'

P = P. e / T M - 1/(1-k)t

1Ci - 3.7 x 10 %q N(t) = No e-AT1

'

aD = - 1 x 10 5 _3gf er "r* (L +L ) (4 rod)2f s
K ((avg) *

= - 1 x 10 3 AK/I voids n = v/(1 + d)ay ,

K .

)
'

P = I $ v/(3.7 x 1010)
ag = - 4.5 x 10 4 AK/%*F . i

,
K T = (8 p)/ Ap i

ap = -4.5 x 10 4 EK/Z power t = 1/p + (8%)/1p
,,

K

I(t) = Io e-At .

T!/2 - In(2)/1

Cp = (CPbase) (Ks) (K )A
S = xS '+ (1-x) Sgg

,

1 in.= 2.54 cm -

Ap = f L oV2

D 2ge - 1 gal. = 3.785 liters

f = 64/Re 1 kg = 2.205 lb*

p = k(eff) -1 M = pao /A
K(eff) - -

17.58 watts = 1 BTU / min
1 CR1 1-K(eff)2 1 psi = 6.895 Pa
-" " 1 psi = 2.036 * Hz (0 OC)
M CR2 1-K(eff)1 1 psi = 27.68 " ' EM (G 4C)

S = .0071.

Q = hah _

1 = 2 x 10 5 sec.

Q = UAAT

.
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2.0 Plant Design. Including Safety and Emergency Systems (25.0)
..

*

.

2.1 With regard to the Diesel Generators:
I

a. The " Emergency Bypass-Test" selector switch is in j" Emergency Bypass" position when a low reactor water-

level initiation signal is received. Which diesel,
generator trips would still be operable 7 (2.0) !

b. Which of these atri s would be bypassed if the selector
.

switch was in the " Test" position and the same
initiation signal was received? (0.5)

.

. .

4

2.1 a. (all 4, 0.5 each) (2.0)1. Engine overspeed
2. Generator differential relay
3. Fail to start (incomplete response)
4. Emergency stop pushbutton

b. None l(0.5)
Ref: WNP-2 System and Procedures; DG, pg. 33-35.

|
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2.2 What safety action (s) are auto-initiated at each of the
following indications:

|

a. Level.4 (31.5")? (0.5)

b. Level 2 ( -50")? (0.5)

c. 1135 psig? (0.5) {
ld. 1076 psig? (0.5)
L
,

.

.

2.2 a. Runback recirc. flow if only 1 reactor feed pump. (0.5)
b. Initiata RCI d HPCS rip reci pum nitiate

NSSS iso. groups 1, 2 | 3,% w( A --- -A *. Ad ,
,

4 and 7 (0.5);

p,' y e r. -4 4W; 94-oS - .

c. ATWS trip of recirc. pumps. (0.5)
d. MSL S/R valves open (relief mode). (0.5) ,

)
Ref: NP-2 System and Procedures; NBI, pg. 55 and 57;

ain Steam, pg. 32.

gq.A (b.+ u ^ JJ/ ' '5| .

~
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2.3 With respect to the Automatic Depressurization System (ADS):

a.' List (including setpoints) the automatic activation
sequence for ADS. (1.5)

'

b. Which initiation signal (s) can be cleared by pressing
a Seal-In Reset pushbutton(s)? (1.0)

c. Which of the signal (s) in (b) can be cleared only if
the initiating condition njt longer exists? (0.5)

-

., . .

.

i

1

!

2.3 a. 1. Hi drywell pressure (>1.65 psig)d~'3 , (0.3) .

.

2. Lo water level (level 3: ,-60*7- (0'.3 )3. Lo water level (level 1: -129") (0.3)4. 105 second timer timed out (0.3)5. >l low pressure ECCS pump (125 psig for RHR/LPCI;
i l'45 psig for LPCS). (0.3)
i b. 0.5 pts each

- (1.0)
| 1. ADS A(B) reactor pressure vessel low level logic
; 2. Hi drywell pressure A(B)

c. Hi drywell pressure (0.5)
i

Ref: WNP-2 System and Procedures; AOS, pg. 8-10; 12; and 12,
respectivelyj t- A/ d #4.rr.

:i

*
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2.4 With regard to the Reactor Protection System:

a. Which trip (s) can only be bypassed manually? (1.25)
b. With regard to the backup scram valves:

1. Are they solenoid or air operated? (0.5)
2. To cause a scram, do they:

a) energize or (b) deenergize (if solenoid).

c) pressurize or (d) vent (if air operated)
'

choose only 1 answer) (0,5)

3. What is their function? (0.5)-

.

!
-

g(M N2.4 a 0 4p.'L i (1.25), ,

1. APRM Hi-Hi
2. APRM inop.
3. Scram discha ge_ volume Hi level trip
1 Yig. . . *1F '>b. 1.' s51eno d (0.5)2. energize (a) (0.5)3. legirfromscram avg eghge agosphgrg), (0.5),

,

. Ref: WNP-2 System and Procedures; RPS, pg 15, 15, 16;!

and 30-31, respectively.

.

as

|

|
'
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2.5 With regard to the AC Electrical Distribution System:

a. Which lockout relay will be tripped upon a Transformer
Differential Current (87TM)? (0.5)

.

b. List three (_3J actions which will occur when the lockout
relay in (a) is tripped? (1.5)

c. The loss of which 480V MC bus will deactivate both
loops of shutdown cooling? (0.5)

.

d. What happens upon the loss of the normal and startup
sources for SM-4? (0.75)

'

NJan*/ 0.'J*
.

2.5 a. Unit lockout (0.5)
b. any 3, 0.5 pts each (1.5)

Tgios and lock -out all "N" breakerse

e Nrtp(4F circuit bh @eferator Exciter Field Breaker [
Trips main turbine Q 0 AST ye

e De-energizes 86XIV <
Starts oscillographe
Starts computer Le '

# pJ173, m
*

c. MC-8-B-A (, ) r
(0.5)

d. automatic ransfer of SM-4 to the Division 3 EDG (0.75)

Ref: WNP-2 ystem and Proce res; AC Distr.; pg.15 and 16
for , b, d; A0P 4.7 .9, Loss of Power to SM-8,
pg 3 of 4 for c.

M a[.S ^

,4
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2.6 Concerning the Standby Liquid Control System (SLC):

a. Give three (3) of the four automatic actions which occur
when the SLC System Control Switch 1.s placed in the
"Sys A" position? (1.0)

b. What is the purpose behind the SLC storage tank heater? (1.0)
c. There is a SLC pump trip on low flow (TRUE or FALSE)? (0.5)

.

.

.

2.6 (any 3, 0.33 each) (1.0).
a. 1. Both SLC squib-valves fire.

2. RWCU-V-4 isolates.
- 3. Both SLC storage tank outlet valves open.,

4. SLC-P-1A starts (if at least one suction valve is open).

b. Maintains solution temperature high enough to prevent
precipitation of the sodium pentaborate. (1.0)

c. False (0.5)

Ref: WNP-2 System and Procedures, SLC; pg. 9,13,10, respectively.

..
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2.7 Answer the following questions concerning the Low Pressure
Core Spray System (LPCS):

a. What is the rated flow of the main LPCS pump? (0.75) 1

}b. In shutting down LPCS to standby readiness, is the
1

.,

injection shut off valve (LPCS-V-5) closed before
|

stopping the LPCS pump (Yes or g ? Wh? (1.25) I

c. The check valve located inside the drywell is motor-
operated (Yes or g ? (0.5)

d. What are the interlocks associated with the auto-opening
of the LPCS-V-5 injection valve? (0.75).

.

'

.

t N hb> .g g M w M "m/m M
6350 gpm(at 128 psid reactor to suppression chamber. (0.75)

2.7 .a .

b. )yeskr(0.5); to ensure no voids are left in the discharge
line which wouldcause water hammer upon subsequent pump
restart (0.75) (1.25)

i c. No M (0.5)M9'A h
d.[NoundervoltageonSM-7andkreactorpressure<470psig. (0.75)Q s A

Ref: WNP-2 System and Procedures, LPCS; pg. 11-12, 5,,

and 7, respectively,

p _ su ' *yu -

C(,,(,,sA,,d/w olok sp-@'
nJ3+%wh

i, a

kelef?ve b f""P
gg|y kwa how h
p& o|e h~'-
uae a m v+"r

sier er W ee m -~ M .
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2.8 With regard to the Plant Service Water System (TSW):

a. What is the purpose of the Chlorine System? (1.0)
TJu

b. What causes starting of the TBCCW pumps and opening of
discharge valves? (1.5)

c. Since TSW provides cooling only to non-essential equip-
ment, why,must the plant be shutdown when neither TSW_h
pump can be started? (0.75)

.

.

.

2.8 a. To inject chlorine to retard the growth of alg"ae within
TSW systems. "O M g rfe % " v '* (1.0)

*

w 1 &(e.rM
b.4 umps start on lo)w pressure (<80 ps A1on tern MOP

pump or undervoltage on SM 85 (75)Qor 15 se ;

discharge valve opens when g tarts ii c6 g M g " 4 witch
rol

in t A74) Q (1.5)
c. Because components cooled by TSW are essential for

continued operation of the secondary. and primary plant. (0.75)

Ref: WNP-2 System and Procedures, TSW; pg. 3, 4, 7, respectively.

.

.
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2.9 Concerning the CRD Hydraulic System. give the appropriate
'

values for the following:

a. Insert drive water pressure at 400 psig reactor
pressure. (0.5)

b. Cooling water pressure at 400 psig .*eactor pressure. (0,5)

.

.

2.9 8. Rx + 260 = 660 psig (0.5)W ig 50 g 450
,3. Rx + 20 = 420 psig (0.5)
Ref: WNP-2 System'and Procecures; CRDH; pg. 2.

i

e

4
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2.10 Concerning the Condensate Storage and Transfer System (CSTS):

a .' What is the minimum level that must be maintained in
ISff' tanks at all times? (0.5).

b. jihjt s this minimum level required? (1.0)i

.

4

, .

ei
2.10 a. 135,000 gal (6'8"1 (0.5)4.

b. To provide suction for RCIC and HPCS systems to ensure -

immediate availability of sufficient condensate for
ECCS and shutdown (1.0)

Ref: WNP-2 System and Procedures; CSTS; pg.1 and 13.
-

.

O

r
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3.0 Instruments and Controls (25.0),

.

.

3.1 With regard to the Rod Worth Minimizer System (RWM):

a. Under what two (_2) conditions will the Select Error
alarm TTiWt be ITt? (1.0)

'

b. Above LPAP, what alarms remain operative? (1.5)
c. TRUE or FALSE: A rod block is applied upon the second'

insert' ion error. (0.5)
.

t

:

i -

i

.

,

-

1

3.1 a. Whenever a selected control rod is not in the currently
~

-

latched group (0.5) or one currently positioned so as to
cause a withdraw or insert error (0.5) (1.0)

i b. Inop/ Reset; Withdraw block; Insert block (1.5)
c. False (0.5)

,

Ref: WNP-2 System Description, RWM, pp. 18, 20, 18, respectively.

I
4

5

I

1
1

e
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3.2 For the events listed, match the action (s) that will

occur in the Recirculation System. Assume that the pumps
are running in high speed. (An action may be used more
than once) (2.5)
Events:
1. Suction or discharge valves <90% open,
2. Vessel hi presssure (ATWS)
3. Feedflow <30% wj,th ,FCV_<18% olen & ? p,*74# -

4. Reactor vessel low level'(Level 3)
-~~~

5. RPT

Actions:
a. Fast Speed Trip

! b. Slow Speed Trip
c. LFMG start.

.

.

.

.

.

3.2 (0.5) each (2.5)1. A, B '

2. A, B
3. A, C
4. A, C
5. A, C

>

Ref: WNP-2, RRC, pg. 39.

.

.

4

!

.f
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3.3 According to Monthly Operational Bulletins:

f.'Howdidthefailure, ifts, to cnick dmi t ;;isenat
on wetwell level or er -LR/RR-4 contribute to loss !

( of wetwel
'

,

'

b. Wh iJ s lt important to ensure that local temperature
indicators at the nitrogen supply shed and in the reactor
building are monitored?

.
(1.0)

;

.

1

i
,

I -

G

.

1
=

g -

3.3 t. The recorder in fact nadvertently de-energized
so that annunciator ala ches activated by the recorder ,M pen were also 0.0.S. (12)-r

; b. No control room monitors exist. If nitrogen temperature
gets too low, nitrogen flow onto a 30 in dia. containment
purge header and onto wetwell and drywell purge liner,

i inside containment could cause failure through nitrogen
embrittlement. (,1.0)

'

Ref: WNP-2 Monthly OP Bull: April-May, pg. 1; Feb-Mar, pg. 6,
respectively.

l.

.

4

|
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3.4 In reference to the Source Range Monitors (SRM):

a. What two (2) types of radiation are separated by the
pulse height discriminator (PHD)? Which one causes an
output signal from the PHD? (1.0)

b. Indicate (by Yes or JNo whether the following trip
circuits in the SRM electrical circuitry will generate
a signal for use in the RMCS rod block circuitry: (3.0)

.

1. Downscale
2. Retract Permit
3. Upscale High
4. Upscale High High (shorting links installed)
5. Incp.
6. Reactor period.

.

3.4 a. Neutron and gamma radiation (0.5); neutrons cause
output (0.5) (1.0)

-

b. (0.5) each (3.0)1. Yes
2. Yes
3. Yes
4. No
5. Yes
6. No

Ref: WNP-2 System Description, IRM, pg.14 and 28, respectively.
'

.

S

5

-
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3.5 With regard to the Reactor Manual Control System (RMCS):

a'.' The accumulation light starts flashing: (1.5)1. What is the cause(s) of this?
2. What causes the light changing to "stdady on"?

b. In mode 5 under what conditions, and in what manner will Select
block be indicated? (1.5)

c. Can an overtravel alarm be received i'f the control rod
is connected to its drive unit (Yes or fla)? . (0.5)

-e
.

.-

Mh s
3.5 a. 1. High-level 5 cc or low N2 Pressur 9I0ps1))(0.75)2. Operator ac edges alarm with "Ac le N n Trouble

Acknowledge" pushbutton (0.75) (1.5)
b. Any rod is not fully inserted (0.75); SELECT BLOCK

amber light (0.75) {4 (1.5)
c. No. * C #-

(0.5)
Ref: WNP-2, System Description, RMCS, pp. 7,11, and 18,

respectively.

.

.
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3.6 With regard to the RCIC system:

g
}Ia.

RCIC pump flow i s [ RCIC-FIS-2 has two contacts.
<

What is th pose o ch contact?
.

b. For monitoring steam flow to the RCIC turbine:

1. How many differential pressure switches (DPS) are
used to monitor steamflow? (0.5)

2. Where are they located? (0.75)
c. Should the RCIC-V-8 and RCIC-V-63 keylocked control

switches be left in OPEN or CLOSED position when
resetting any isolation signal?

(0.5) .

m

3.6 a 1 o gh flow to send a d to close the minimum '

flow bypass valve (RC ) (1.0) and .

-

2. on low flow wit igh discharge pressure (RCIC-PS-20)
to open RCIC-V-19 (1.0) ).

b. 1. 4 (0.5)
2. 2 - downstream of inboard steam isolation valve -

(RCIC-V-63) (0.375); 2 - downstream of the

branch line to the RHR (0.375) { M W" Y .)(0.75)M (su~)QM M ~ & J
Open @ (0.5)c.

Ref: WNP-2, System Description RCIC, pp. 27, 27; and S0P 2.4.6,
pg. 2 of 29, respectively.

!
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3.7 Concerning vessel instrumentation, state whether the following
, are TRUE or FALSE:

a. The Fuel Zone Range level indicators are calibrated cold. (0.5)
b. Level 1 (-128") will initiate NSSSS isolation groups:

1, 2, 3, 4, and 7. (0.5)
c. The reference leg design of the Level Indicators have been

designed to compensate for extreme temperature transients. (0.5)
.

d. Jet pumps 5,10,15, and 20 were individually flow
calibrated prior to installation. (0.5)

:

e. Pressure measured at the core inlet plenum is also used
as input to the CRDH system. (0.5)

.

3.7 (0.5) each (2.5)
a. False -

b. False

c. False

d. True

e. False

; Ref: WNP-2, System Description, NBI, pp. 57, 56, 5, 7, and 33,
: respectively.
.1

!

l

.

!

I

-

! \
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3.8 With regard to the Power Range Neutron Monitoring System (PRMS):

a. What four (4) subsystems make up the PRMS? (0.75)
b. Which three Q) trips are input to RPS from the PRMS? (0.75)
c. For what two (2) conditions and for which components do the

white indicators next to the heat flux meters below the full core
display become lit? (0.75)

.

.

3.8 a. RBM, Flow Unit System, APRM, LPRM (0.75)
b.

APRMupscalethermap,g,RMupscaleneutronf +inop.
AP (0.75).

y_, 1 > > .x ,.,

c. Failed (0 bypassed fonditions.from LPR s assoc ted/
with r sel cted (0.25) p esm @ [ a (0.75)

-

Ref: WNP-2, System Description: LPRM, pg. 1; APR pg. 3 ; LPRM,
pg. 4; respectively.

des s .c c idg r Y V duwfQ""
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3.9 Which type of detector (scintillation, ion chamber, fission
chamber or Geiger Mueller) is used in the following process
radiation measurements?

a. Main steam line
b. Off-gas post-treatment (0.5)
c. Reactor building main exhaust (0.5)

(0.5)

.

.

.

.

3.9 a. Ion chamber
(0.5)

b. Geiger-Mueller
(0.5) -

c. Gieger-Mueller
(0.5)

Ref: WNP-2 Syst. Descript., PRM, pg. 4, 3, 4, respectively.

3.2 m - /. o

3. G A , -2*'

= 22,8 *- 3. s

-
.

.
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4.0 Procedures - Normal. Abnormal. Emergency and Radiological Control (25.0)

4.1 With regard to General Operating Procedure 3.1.2, Reactor
Plant Cold Startup:

What action (s) should the operator take to prevent RWCUa.,

*

pump trip cn low flow.
(1.0)

b. Why should you avoid heat-up rates that demand a high reject
temperature .

(1.0)
'

c. How will RPV water level stability be indicated? (1.0)

.

.

'

i

.

4.1 a. By adjusting reject valves RWCU-V-31 and V-33 as required. (1.0)
b. This will cause high RWCU F/D inlet temperatures and RWCU

F/D isolation at 140*F. (1.0)
c. By a small output signal on the RFW-FCU-10 controller. (1.0)

| Ref: WNP-2 PPM 3.1.2., pg. 8 of 18.

i

'

.

,
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4.2 With regard to performing Rod ~or Minimizer (RWM) initiation
in accordance with the System Operation Procedures for RWM.

(2.1.4):,

~

a. How does the operator verify .the RWM is not in " rod test"? (1.0)

b. What happens when the IN0P/ RESET pushbutton is depressed
Ei7 ore the " System Initialize" pushbutton is depressed?. (1.0)

c. What happens when the INOP/ RESET pushbutton is depressed
a7Eer the system is initialized? (1.0)

.

i

.

1

I

By depressing the' TEST / SELECT button, observing illumi-4.2 a.
nation, depressing again and observing the light goes out. (1.0)

b. Any previous alarm (" Comp /Progam") is reset, the Comp
light and the RWM/ Program lights are illuminated. (1.0)

c. The RWM and program lights extinguish. (1.0)
Ref: WNP-2 S0P 2.1.4, pg. 2-3 of 3.

i
I

.

- t

'

.
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4.3 Relative to the Emergency Operating Procedure for RPV Pressure
Control (RPV/P)(5.1.2):.

a. List any three Q) of the five entry conditions. (1.5).

b. What are the four (4j systems to be used to augment the
main turbine bypass valves for controlling pressure below

'

1075 psig? Give any limiting condition on the use
of these systems. (3.0).

.

4.3 a. any 3; 0.5 points each (1.5)

1) RPV water level below +13.0 in.
2 RPV pressure >1037 psig
3 Drywell pressure >1.68 psig
4 A condition requiring MSIV isolation
5) A condition requiring reactor scram and power is

above 5%. or cannot be determined.

b. (3.0)
.

1) SRV's (0.6), if suppr'ession pool water level >17 ft (0.3)
2) RCIC(0.6),

3) RWCU (recirculation through heat exchaager and blowdown
modes) (0.6); if no boron s)Mren infc ed into RPV (0.3)4) Main steam line drain MS-V-16 -19 -21 (0.6)

Ref: WNP-2 E0P 5.1.2, pp. I and 6-7 of 8. j 4 J

|
.,

'

|
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4.4 a. The plant is in the process of starting up (Condition 2)
with all systems and components normal except that the "A"

-

IRM has previously failed high and was subsequently bypassad.
The "E" IRM now loses power and is declared inoperative. May
the plant continue in this condition for an extended period
of time without being in violation of Tech. Specs? Also
give the appropriate action statement. (1.5)

b. Could you place the mode switch in run (Condition 1) to
bypass the action statement in part "A"? (0.5)

.

4.4 a. Yes (0.5); place the RPS A channel in the tripped position
within one hour (1.0). (1.5)

b. k (0.5). ~

(0.5)
Ref: WNP-2 'T/S, pp. 3/4 3-1; 3/4 0-1, respectively.

-

|

.
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4.5 Assuming a loss of feedwater heaters while operating at 100%
power, according to Abnormal Operating Procedure 4.2.7.2:

a. Give three Q) of the four events that could have causedthis? (2.25) )
<

b. What change would you expect to see in the Main
;Generator MW (increase, decrease)? (0.5)

What is the first immediate operator action you shouldc.
take? (0.75)

W4
? ".''; __ g g.l (u'' ,({ (M (2.25)

.

4.5 a.
,

1. Heater isolation on high water level.
2. Turbine trip.
L (Systa= 5:l furction resuinng in tne) isolation of

^F TcPc 766dwaLer healers.
4. (System malfunction resulting in the) closure of

extraction steam line valves for one or more feedwater
heaters.[4k 'q $' 2. M M)

b. Increase
(0.5)

c. Reduce reactor power via recirculation flow control (0.75)
Ref: WNP-2 A0P 4.2.7.2, pg.1 of 2.

.
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4.6 With regard to the operating procedure for 250V DC
DistributionSystem(SOP 2.7.7),giveanythree(J3 of.

the four indications that the operator will have 1f the
tie to distribution bus S2-1 has been completed. (2.25)..

4 *

.

s 4. J. % d .A*j " " ! (2.25)
4.6 (Any 3 9 0.75 each) y

1. "250 VDC LOSS, BATT B2-1 FAIL" alarm on board "C"
in Control Room clears.

2. "250V VDC BATT B2-1 GND" alarm on board "C" remains
*

cleared.

3. Bus S2-1 voltage reads 220 to 250V on board "C".

4. Bus S2-1 ground lamps on board "C" are on.

Ref: WNP-2 LSOP 2.7.7, pg. 2 of 5.

(h c 44< temxk
{u.1- <

1
s ~.- -{r4 ~

E.f(g f.Ladv.
#

Ni<A:
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.
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4.7 Reactor coolant leakage into the primary containment from
unidentified sources shall not exceed (1) gpm and the.

total coolant leakage shall not exceed (2) gpm. (1.0)

.

.

.

i

|

4.7 1. 5 gpm (0.5)
2. 25 gpm (0.5)
Ref: WNP-2 Tech Specs., pg. 3/4 4-9.

.

!I

I

I 9

.

*G

|
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4.8 The Reactor Operator reports that " GEN BUS DUCT TEMP HIGH"
and " GEN BUS DUCT CLR FLOW LOW" have activated and that bus
duct temperatures are increasing. The failure of which
component (s) is the most probable cause? (1.0)

.

.

.

.

4.8 The TSW solenoid supply valve (1.0)
'

Ref: WNP-2 A0P 4.5.6.1, pg. 2 of 2. '

.

.

.

6
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4.9. According to AOP 4.8.3.2 " Loss of all RCCW." if g RCCW pumps
can be started during power operation, a rapid increase will
occur in ( Fill in ). (0.5)

.

.

.

.

.

.

.

4.9 Drywell pressure (0.5)
Ref: WNP-2 A0P 4.8.3.2, pg. 3 of 3.-

.

0

9

9

6
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4.10 According to the' Abnormal Operation Procedures for Fires
*

(4.12.4.1), one indication, other than fire alarm, ETT be
fire header pressure fluctuation (TRUE or FALSE)? (0.5)

.
.

.

.

t

.

4

: .

;
-

.

.

j

4.10 True (0.5)
.

Ref: WNP-2 AOP 4.12.4.1, pg.1 of 2.

|

|

t
.
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4.11 According to the Limitations stated in the Operating Pro-
cedures for the Reactor Core Isolation System (S0P 2.4.6),-

what must you do if manual isolation is required at any time
~

that system initiation is not sealed in? (0.75).

.

.
.

.

|

"

4.11 Close the isolation valves using their respective control
; switches. ,(0.75)

Ref: WNP-2 SOP 2.4.6 pg. 2 of 28.

.

&

4
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4.12 With regard to Administrative Procedures:

Theremustbetwo(J2 licensed operators,in the Controla.
Room at all times tTRUE or FALSE)? (0.5)

b. During new fuel handling operations, a licensed operator
must be on the refueling floor (TRUE or FALSE)? (0.5)

.

.

.

.

4.12 a. False (0.5)

b. False , at.gue y - 4 _ =7M W . (0.5)

Ref: WNP-2 Admin. Proc: 1.3.2, pg. 3 and 6.2.3, pg. 2, respectively.
7. s . , ~ . <. u.d gu
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4.13 According to Standing Order / Night Orders (Admin. Proced.1.3.1),
under what conditions can the reactor operator shut the reactor~

down without being instructed by the Shift Manager or required
by the Emergency Procedures? (1.0)

.

.

.

.

.

4.13 When safety of reactor is in jeopardy or when operating
parameters exceed any RPS setpoint and autoshutdown does
not occur. (1.0)

Ref: WNP-2 Adinin. Proc.1.3.1, pg. '2.

.
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4.14 With regard to the Health Physics Proqram, what are the )whole body exposure limits for the fo' 1owing: (1.0) l,

a. Administrative exposure limits (day, quarter, year) ,
,

b. Lifesaving actions

.

.

;

I

tr,

gos,)10 /*OW-

- F
s

ISA .

4.14 1. 300 mrem / day (0.17); 1000 mram/ quarter (0.17); '

5000 mrem / year (0.16) M4
2. 75 rem (0.5) .

g ,,3

Ref: WNP-2 Health Physics Program, 3.1.5, pg. 4 of 5.

.
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Questions and Answers to WNP-2 SR0 Exam - 11/6/84

5.0 Theory of Nuclear Power Plant Operations. Fluids and Thermodynamics (25.0)

.

5.1 Give three (3) reasons why fuel densification is a problem. (2.25)

.

.

(any3;0.75eachg (2.25)5.1

G power spikes resulting from axial. fuel column gaps.

2. Increased linear heat generation rate due to pellet axial
shrinkage.

,.

3. Cladding collapse at the location of axial fuel column gaps.

4. Increased stored energy due to decreased pellet-cladding
thermal conductance resulting from increased radial gap size.

Ref: Morris Training Center: Thermo/HT/ Fluid Flow (3/83), pg. 9-107
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5.2 Your latest computer printout of MFLPD and MAPRAT shows the
'Y p M ,Afollowing values for Regions 1 to 3. g: T.J

L. C- 0 .

Region 1 2 3

fOUfDMFLPD 0.95 1.0 1.05
,

[
"

MAPPRAT 0.92 1.08 1.00 / *

a. Which f any, of these values are beyond thei y

Climits (1.0)J
b. h are each of the above limits imposed? (What do they

protect against?) (1.5)

c. Compared to BOL, would the values for MAPRAT.at EOL be
larger or smaller? Why? (1.5)

.

I

5.2 a. MFLPD Region 3 (0.5)
MAPRAT Region 2 (0.5)

b. MFLPD - Maintains, <1% cladding strain,- fuel failure. (0.75),

MAPRAT - Maintains <2200*F following LOCA, decay heat
removal (0.75)

c. Larger (0.5); MAPLHGR limit decreases (0.5) since
local peaking factor gets smaller as, with exposure,
heat transfer is reduced (0.5 . (1.5)

_

-

__ m.

#Ref: WNP-2 Systems and Procedu s. PC, Pg. 16; and MTC M5"s
Thermo/HT/FF(3/83),pg. -66 through 9-76. 3t
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5.3 In raference to the reactor water cleanup regenerative heat
exchanger, assume the following conditions and, then,
perform the calculations.

~

Conditions: -

T inlet from reactor (tube side) = 550*F
T outlet from H (tubeside) = 250*F
TinletshellsYde = 120'F
Tubeside flow rate from reactor = 1300 gal / min

; shellside flow rate to reactor = 1300 gal / min

Calculate (and show all work):
.

a. The amount of heat transfer (Btu /hr) on the tube side. (1.0)
b. The temperature of the water going back to the reactor. (1.0)

c. The maximum temperature of water going back to the
reactor if the flow back to the reactor were decreased
from 1.300 gpm to 800 gpm due to a leak in the tube p ( .h h M.,

side of the.H,. 9 , o,, . .a a. w .0);

s .u- mu k L~% .w -; m -m n.
. .

5.3 a. Q=MxC x AT
,

p

= 1300 gal / min x 60 min /hr x 8.33 lbm/ gal
,

x 1 Btu /lbm*F x (550-250)

= 1.949 x 108 Btu (1.0)sw,,.wny/,h,q s
b. 420N(conservation of energy) (1.0)
c. 550*F as follows:

. .

Q=MxC AT -

p
..

Tmax = Q/M + 120

01.949 x 10 Btu /hr 1 hr 1 al 1 or*
(800 gal /hr * TLI min * Gjf TTtu T6m

! y.5W4 x lof

607.5'F(t.1)
~

(1.0)= -

' but cannot be greater than 550' max. T from reactor to inlet).

'

Ref: Morris,T.C.;Thermo/HT/FluidFIow(3/83),pgs.8-40,41.
,
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5.4 While at 75% power, the master feedwater controller fails
low. Will the NPSH of the recirculation pumps _ increase,'

decrease, or remain unchanged? Briefly, explain wA. (1.25)

,

-

1

1

!

!

4

'

. ,

5.4 Decrease (0.5);reducedsubcooling(0.75) (1.25)
% M ~ M - __- .0 % ant-

Ref: Morris, T. C.; Thermo/HT/ Fluid flow (3/83), pg. 7-96.
9

0

,

i

e

S 4

k

I

4

.

--. _m -- . . . - . . . - - , ~ , - - _ - , . - - - , ._-,------m. .-- , , - --.- - - - -



_ - -

,

'

,

*
.

.

5.5 With regard to excess reactivity:

a. The excess reactivity for a cold, clean, critical
reactor is greater than that for the hot, clean, zero
power condition (TRUE or FALSE). (0.5)

b. The excess reactivity for the hot, clean, zero power
condition is smaller than that for the hot full
power, equilibrium Xe and Sm condition UE or FALSE). (0.5)

c. The excess reactivity at EOL is greater than that at
80L (TRUE or FALSE). jihy,? (1.25)

.

5.5 a. True (o,5)
b. False

(0.5)
False (0.5); fuel depletion and fission productsc.
increase (0.75) (1.25)

Ref: WNP-2, Reactor Theory Rev. pg. 39.
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5.6 The WNP-2 reactor is taken to criticality from a cold
condition and then placed on an 80 second positive period.

a. From control room nuclear instrumentation, how can the
operator tell when the heating range has been reached?
(Rod position and recirculation are held constant). (0.75)

b. In which of the following intervals was the heating range
ent'eriHT Explain the reason for your answer. (Show all,

work.) (1.5)

Interval 1 - reactor power increased by a factor of 6 in
143.3 seconds.

*
4

Interval 2 - reactor power increased by a factor of 3 in
99.0 seconds

Interval 3 - reactor power increased by a factor of 5 in
128.8 seconds.

(Note: the intervals may not be in sequence.)

.

.

1

( . .

(A19f)
: 5.6 a.

Operator can notice that period has becomy?''ger andlon
4'

that power change on IRMs is leveling off. (0.75)4
! b. (From P = Poe /T + T = jt t

the period has lengthene0 hfpo)Interval 2 (0.5);
rom 80 seconds. The

j other intervals have 80 second periods (1.0). (1.5)
i Ref: General control room indications; WNP-2, Reactor

Theory, pg. 58.

|
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5.7 With regard to Reactivity Coefficients:

a. Which reactivity coefficient is the most dominant under
the following conditions: (2.0)

.

1) During rod drop accident at 15% power
2) Pulling rods at 1% power
3) MSIV closure at 100% power
4) Feedwater controller fails high at 100% power?

b. For "feedwater controller fails high at 100% power," a.4) above:

1) Give the reason for your answer to a.4) above. (1.0)

2) What will happen to g (increase, decrease,
stay the same)? (0.5) *

3) What is the approximate value at BOL of the coef-
TicTent you gave as your answer to a.4) above? (0.5)

5.7 a. (0.5 for each) (2.0)

1) Doppler coefficient

2) Moderator coefficient

3) Void coefficient
1

4) Void coefficient |

e.n)
fraction,'[ core subcoolin(g,which reduces voidb. 1) Increasp

w coefficient has greatest effect on
reactiviky. (1.0)

2) Increase (0.5)

AK/K/1% void change (
w y d

3) -1 x 10-3 gO j (0.5)

Ref: Standard Reactor Theory.

.
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5.8 Near the end-of-cycle (E0C), will differential control rod
'

worths near the bottom of the core be lower or higher than
those near the top of the core? h? (1.75)

.

.

.

.

5.8 Higher (0.5). As fuel burns, control rods must be withdrawrt
causing flux to peak lower in the core (0 75); and rod worth

i is proportional to flyx2 (0,5). " 4 ,, , 5 (1.75)
t -

,
Ref: WNP-2, Reactor Theory, pg. 81. .

.
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5.9 With regard to the effects of equilibrium Xenon and
Samarium (the reactor has been operated at a constant
power for many days):

a. If reactor power is then doubled, will the new equi-
3

Ilbrium Samarium concentration be exactly twice as
great (YES or NO)? Explain. (1.5).

b. If the reactor is shut down, initially by a 1% AK/K,
'

will the initial effect of Xenon be to increase or
decrease the shutdown margin? (0.5)

i

w. .

-
.

.

.

.

5.9 a. fkt (0,5); the equilibrium value of samarium does not depend
on flux, and, therefore, it does not depend on power level
(1.0). (1.5)

Ref: WNP-2 Reactor Theory, pg. 87.

b. Increase. (0.5)
Ref: Standard Reactor Theory

.
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5.10 With regard to Delayed Neutrons:

a. In causing fissions, what is the major difference
between delayed neutrons and prompt neutrons? (0.15)

b. Explain how and whd the value of the delayed neutron.,

fraction, Beta, changes from the beginning of core life
to the end of core life. (0.75)

c. Explain the effect on reactor control of the change
in Beta with core life. (0.75)

,

i

i

5.10 a. Delayed neutrons have a lower probability of causing
fast fission'(the "importance" factor is less than 1). (0.75)

Ref: Standard Reactor Theory. wer S por-s
f0.W hcWI

b. Beta will decrease from about 0.007 at BOL to 0,0054-l"117.)
; at EOL due to buildup of Pu-239 and depletion of U-235(hn,f (0.75),

: Ref: Standard Reactor Theory.
'

c. As beta decreases with core age, reactor period decreases
and, therefore, for the same reactivity additioni rate, a
shorter period and less easy control is obtained at E0L. (0.75)

Re f: Standard Reactor Theory

.
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3 EQUAXIONS/ DATA SHEET*
,

. . .

te /t M = 1/(1-k).F = Fo

1Ci = 3.7 x 10188q N(t) = No e-AT1

'_
aD = - 1 x 10 3 aK/*F (Lg+L,) (cred)2ere_

E ($ avg)

! = - 1 x 10 3 AK/ voids a - v/(1 + d)ey ,

E
.

I
F = I , v/(3,7 , gggg)

eu = - 4,5 x 10 6 gger
E T = (8 s)/3s

. .

op = -4.5 x 10 4 K/I power t = I/s + (8-p)/10,

E
.

t= 1/(s-8)
I(t) = Io e'1"

,=vg + xvgg
; Tl/2 = An(2)/A

E = zhg + (1 g) hg
Cp = (CF ase) (Es) (K )b A

3 = agg + (1-x) Sg
q = 11Cp at

i 1 is.= 2.54 cm
a, = f L ov

.j D Zsc 1 gal. = 3.785 11 tars
.

f = 64/Re I kg = 2.205 1h.

.

o - k(eff) -1 N = oA /AC
, K(ell)

} 17.58 vaces = 1 IIU/ min '

'

1 CR1 1-K(eff)2 1 psi = 6.895 Fa -

! 1 psi = 2.036 * H
~* *

E (0 OC)
-

tt CR2 1-K(ef f)1 1 psi = 27.68 * E 0 (G 4C)
i

6 = .007L.

q = tlah
! I = 2 x 10 5 sec*

Q = UA AT

!
,

e

T

'

4

.
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6.0 Plant System Design, Control and Instrumentation (25.0)

6.1 With regard to the Vessel Instrumentation:

a. For what specific condition (s) is the Fuel Zone Range
level indicators calibrated? 1.0)
For the Narrow Range Level Indicators, MS-LIS-24A,B,C & D:h((2.0)'b. .

* 4;so
1) Where are they located in the plant?
2) To what systems / components do they send signals?
3) At what levels are these signals initiated?
4) What system / component action is initiated?i

c. How is the signal for jet pump flow generated in an
individual (non-calibrated) jet pump? (1.0)

u1* 8 d 0 @ #5 (o}$)Saturatedsteamcondition}s>at0psiginthevessel
'

6.1 a.
and drywel th _n_o, jet pump flow g (1.0)o

b. 1) Located in Reactor Building, 522' level. '(0.5)
2), 3), and 4): g ,,.)

f e RCIC CIC turbine; at level 8; shut steam supply, (0.75), u') A 1o30 au. twt

-) '; scrarh and NSSSS Group (T)and@isolations.)
e RPS evel

* - (0.75)9-

Pressure, at ptessure tap on pump throat,# x a r - A og umn
hiscompared di g-$ g g M .

c.
to a common jet pump discharge pressure sensed at the ,, A
core inlet plenum area by the SLCS injection line/to ,,

develop a AP signal 'YaDu (1.0)g ,33

Ref: WNP-2, Systems and Procedures: NBI, pgs. 5, 14 and 9,
respectively. ps '# , py 9 u n

~ ~ ~ ~h *1 "_.. g g. .

o m.w..
'

*yb'_ , _ ~ _ -

.
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6.2 With regard to Process Radiation Monitoring:

a. The main st m line radiation monitoring system
will initiate condenser isolation (via AR-V-1) when
appropriate channels and their trips are activated. j
What are these channels and trips? (1.0)

b. What type of detector (G-M, etc.) is used in the follow-
ing radiation monitors: (1.5)

1) RX Building stack extended range
2) Off-gas post treatment
3) Circulating water effluent?

c. Which of the monitors, in b. above, will initiate system
isolation or trips? (1.0)

-

y ad d k~ .

6.2 a. Channel A or Q or Inop. (1.0)
-

b. 1) Beta scintillation (0.5)
2) GM (0.5)
3) Gamma scintillation (0,5)

c. (0.5 each): 2,3 (1.0)
Ref: WNP-2, Systems and Procedures: PRM, pg. 7; 5, 3, 3; and 3,

respectively.

.
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6.3 With regard to the Emergency Diesel Generators:

a. What are all the start signals for DG #27 (1.5)
'

b. Describe the overspeed trip mechanism (including its
location, its major components, and how it initiates
an engine trip). (2.0)

c. What is the purpose of the soak back pump? (0.75)

.

y m QiY^w. 4 #gg
6.3 a. Bus SM-3 d r TR-S undervoltage (

l TR-B under ago , 't )

3) SM-8 undervoltage (@(o.1/ ,9

4p(K98B)(%. containment high pressure,or reactor low waterp
1evelL Le 1 lj ( ser 3; (1.5)g;4

Located in the camsha erwehthousing(0.5).;it.

consists of a flywei ht"h' by a tension spring. When
engine exceeds set imit, spring tension gs,,.pvercome bycentrifugal force acting on the flyweight,Vermitting an
outward movement of the flyweight which actuates the trip lever /f$

P This cause,s latching the injector rocker arm in the depresseddy)
t positiod preventing fuel injection into the engine (0.5). (2.0)

To provideM1 to the turbocharger for prelubrication. (0.75)c.

Ref: WNP-2, Systems and Procedures: DG, pg. 62; Fig. 14; and Fig 8c
and pg. 22, respectively.

wf /..t Afy ,5g'
'

q

E p.
aQ

h ,f '[4 Jn
u+-

g yo, yev(

13



. _ , . _ _ -

1
- *

,

.
.

' .

|
'

6.4 With respect to the Automatic Depressurization System (ADS):

a. What ADS controls are located on control room backpanels
762T and 631, and which components do they control? (1.0)

b. Under what normal condition (s) will pushing the four ADS
main initiation pushbuttons not result in ADS initiation?
What is the reason for this? (1.5)

e M '.
k -- J :s.J_J +.H@ g#

-

6.4 a. (14) UT0/0 PEN control switches; RVs "A" and "B"
sole oids. ~_ ~

(1.0)r

b. If a low pressure ECCS pump is not operating (0.75); so
that core will not be uncovered (0.75) (1.5)

Ref: WNP-2 System and Procedures, ADS, pg.13 and 8, respectively.+

-
.

|
*

d 0 2(b) #
iM''N * gp

w.- u.y
; b f'Sa.Yta'pI

.

.w

-
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6.5 With regard to the & Electrical Distribution System:

a. Which lockout relay will be tripped upon a Transformer
Differential Current (87TM)? (0.5)

b.
List three (3)is tripped?actions which will occur when the lockout

)relay in (a) (1.5)

c. The loss of which 480V MC bus will deactivate both loops
of shutdown cooling?

- Q ' %,s p n, -Af]~ % 7g n ,,, ,(0.5)79 9
d. What happens upon the loss of the normal and startup #A

sources for SM-47 (0.75)
/

/

/

%
% or .

/
6.5 a. Unit lockout (86XU) (0.5) .

b. [any 3, 0.5 pts each] (1.5)

e Trips and locks-out_ all "N" brea rs
Trips 4F circuit breaker (Genenator Exciter Field Breaker)e

e Trips ma n urbtTre720 'AST) /
e De-energizes 86XIU / - J.,

Starts oscillograph ckt Ve
Starts computer ,ghMe

c. MC-8-B-A (% ^g*[- '(0.5),

d. Aut of M,-4go e Di g 3 g { j (0.75)gr,ansfe

Ref: WNP-2 System and rocedures; AC Distr.; pg.15 and 16
for a, b, d; OP 4.7.1.9, Loss of Power to SM-8,
pg. 3 of 4 or c.

M W' h 'n &v W
*-

\

rp,r ffm""., % f f . -Q-

", e - J-

W ..,. @
-

~
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6.6 For the Reactor Core Isolation Cooling System, what position
should the RCIC-V!B and RCIC-V-63 keylocked control switches .

be placed in prior to resetting any isolation signal? ljgi tj? (1.5)

,

.

.

6.6 CLOSED or STOP (0.5); ot rwise (i.e. in OPEN), when
isolation signal is r^' " ^d the valves would
immediately open (0.5) which could cause extensive
damage to system piping and components (0.5). (1.5)

'

Ref: WNP-2, S0P 2.4.6, pg. 2 of 28.

.

i

e
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6.7 If a selected control rod is in the selected 4 rod group and
too many reed switch closures occur:

a. What indication (s) would the operator observe? (1.0)
'

b. How could the control rod be moved through this position? (0.75)

9 ~ Fic s n na n 411W )
Nm f ArD~ [ A % .)-

'

. r. .t

.)VF L h w 4 W m % (4 Mm)

1

'!;ht. - &M (1.0)6.7 a. RPIS Data Fault, inee,o 01;;k 'd *

} By using Substitute Data on RSCS(0.W)ph;pe-)mrfse(0.391)(0.75).

Ref: WNP-2 Systems and Procedures, RMCS, pp.15,16.
12sc x y.t.* ..

s-~..

i

:

I

t

a
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6.8 What design provisions are made to assure air flow through
Standby Gas Treatment System filters. What is the basis
for this? (1.75)

o.t1T~
6.8 YEacn SGT train has two full-capatfity fans powered from

separate emergency buses (0.76); to prevent filters '

from igniting on loss of air flow due to the deca heat
generated by entraiqed radioactive materials 01 (1.75)yaeM ', * .6 W ~ p - ..2

7
Ref: WNP-2 System and Procedures, SGT pg. 24 @ ajj

~ um
9( w W W pW

-m.
-

,/

w... u, . .
3(, g . .s>
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6.9 With regard to the Average Power Range Monitor System (APRM):

a. What three (3) things could happen if the back panel APRM
Mode Switch was placed into the standby position during
normal operation? (1.0)

b. What is the AC power source for APRM Channel [? (0.5)

__hy_ is the Thermal Power Monitor necessary? (1,0)Whc.

M+ yuet
3 MWJ ,. ~ R :. Q.

6.9 a. N RM cperetes riefinelly ii Lypa55@ra gives an .

IN0P tri (to warn operator if channel has not been
bypassed . Will give 1/2 scram,(if channel not
bypassed)(Or gq ., w (1.0).

vuQ a eq a 4 ok.
b. (Bus B supplied by) RPS MG set B. (0.5)
c. To avoid unnecessary scrams during power increase transients

(due to flux leading thermal power). (1.0)

Ref: WNP-2 Systems and Procedures, APRM, pp. 26, 28 and
32-33, respectively.

g[IM' g
*

;

.
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7.0 Procedures - Normal. Abnormal. Emergency and Radiological Control (25.0)

7.1 According to procedures for Emergency RPV Depressurization
(Contingency) (5.3.2):

a. What is the primary system used to cause depressurization? (0.5)
b. If the system in (a) is partially or totally unavailable,

what is the next system to be used? (0.75)

c. Under what conditions would systems other than those in
a) and b) above be used and what are these systems? (2.5)

,

'

7.1 a. ADS (0.5)6fts-)
b. Other SRV's until 7 are open (JRdP~) (0.75)4

c. If <3 SRV's are open (0,5); main condenser, main
steam line drains, RCIC, head vents (2.0) (2.5)

Ref: WNP-2 E0P 5.3.2, pp.1,1, and 2 of 8, respectively.
1

i

e

4

.

'
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7.2 What changes to the reactor power, MCPR, and MAPLHGR operating
limits are required before one (1) recirculation loop operation
is permitted? (2.25)

.

7.2 40.75 eedi) ~ vewE, (2.25)
, -

Reactor power: . reduce it to 60% rated thermal power
'

MCPR: increa 4 .01 .

MAPLHGR: red limit to 0.84 times the two l'oop op. limit.

Ref: WNP-2 A0P 4.2.1.10, pg. 2 of 3, and T.S. 3.4.1.1, pg. 3/4 4-1.

:

,

4

j

1

!
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7.3 With regard to the operating procedure for 250V DC Distribution
System (S0P 2.7.7): -"-

a. What should the operator do and where would he do it,
to tie the 250V DC battery B2-1 to the 250V DC distribu- I

tion bus S2-17 (2.0)

b. When bus S2-1 is energized:
;
,

1) What indication (s) does the operator have that no-
(0.75)

'

ground is present?

2) What indication (s) does the operator have when a
ground develops? (0.75)

'

sa y
M

7.3 a. 1) Verify open, on P-S2- .34)
(a) breaker S2- 3)
(b) breaker'S2-1/41 .33)
(c) breaker S2-1/ ] (0.33)-

f yJ 0 (2.0)

1)(Two)groundlampb. board "C" are lit .O (0.75)*

*1&u# p"). g '* #
'

2) The p connected to the grounded polarity goe gW
out(a the a
comes o(;"> ppropriate bus ground annunciator (0.75)

Ref: WNP-2 S0P 2.7.7, pg. 2 of 5.
O&&*

/*pd - Lc e) , ?
,

,
q g,

V,'> 1) & t'L- f c fe.sg) m g p-31-I H % (V31)

' A

Q,1 * U ' ,fjhy''y
ast

'

ski ']

- -
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7.4 According 'to WNP-2 Annunciator Procedures, if the "0FF GAS
VAULT RAD MONITOR DNSCL" annunciator alarmed, the operator
should make a " verification" and a " check". Describe
the verification and check to be made and at what location
in the plant. (2.0)

i

f
s

.

/

t,3 ~ f , * * e.44 *

h); (0.5) (1.0)7.4 Verify: downscale condit on of OG IS-

C' heck: radiationleveiof (EF.9); locally (0.5) (1.0)
r.1o

Ref: WNP-2 Annunciator Procedures, 4.602.A5-4d .

t

a

b & % ;-: 1.o / Se%g'r=><~

c. t ~c V.t

..
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7.5 According to the Operating Instructions for the Control Rod
Drive System (SOP 2.1.1):

During system # Mstartup, what should be the positiona.
(open or closed) for the following Hydraulic Control
Unit (HCU) valves: (2.0)

1) CRD-V-111 (Cartridge Valve Nitrogen Inlet)
2) CRD-V-107 (Accumulator Water Drain)
3) CRD-V-102 (Withdraw Water Isolation)
4) Withdraw Line " Dragon" valve.

%
~

b. -Duf 69 system startup, sin what position 4 hould the
operator place the charif ng water-header vent valve

}
- (CRD-V-65) that is located tetween the charging water

header isolation valve 1CRD-VM- () and the HCU charging -

water inlet iplaliion valves (CR[h V-113/HCU)? Why? (hQ_
L

.

.

7.5 a. (0.5 )ge %g (2.0)a ,,_

1) Open
2) Closed
3) Open
4) Closed

. d k (0.5); to provide leak 'TU3) so that HC0accumulators will not pressurize to valve leakage (0.5) .

Ref: WNP-2 S0P 2.1.1, pp. 4 and 6 of 41, respectively.

~

.

i

"
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7.6 According to the procedures for Normal Shutdown To Cold
Shutdown (G.O.P. 3.2.1), at what percent power @ proximate)
should the following actions be performed? (2.0)

a. Transfer the 6900 volt switchgear from the normal
auxiliary transformer to the startup transformer.

b. Remove one feedwater pump, one condensate booster,

pump and one condensate pump from service.

c. Verify operability of RWM and RSCS. -

d. Transfer recirculation pump to 15 Hz.

e. Unload and shut down main turbine.

.

;

.

;

1

1

)

7.6 (0.4 ea.) (2.0)
a. <20% >15%
b. <40% >35% *##
c. <20% >15% ( M w " b * '' N " ' " '

4

d. 35% e'} - ^ 3 t" * " 'YWs >
e. <5%

Ref: WNP-2 GOP 3.2.1, pp. 4, 3, 4, 3 and 11, respectively.

-
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7.7 According to the procedure A0P 4.7.4.1 for Loss g
Inverter-1(IN-1):

a. What are two (_2) of the three annunciator alarms
the operator should see? (1.0)

b. Whattwo(2)automaticactionswilloccur? (1.0)
c. If voltage is not normal on US-PP, list the actions

that should be taken and in their preferred sequence. (1.5)

4

|

7.7 a. Annunciator alarm (any 2, 0.5 ea.): (1.0)
M

1) "250 VDC Inverter ALT Source Loss"
2) "250 VDC. Inverter ON Alt Source * M
3) "250 VOC Inverter TROUBLE,?'t _. - m "

b. (0.5 ea.) (1.0)

1) Static switch transfers.to ALT AC input (MC-7F)
2) DEH system will auto transfer to alternate AC.
(JfA mem^.m,u i.ewg%

(0.4 ea. action; 0.1 ea sequence) _,c. (1.5),

1) Attempt to restore IN-1 to service, or, g ,.ja w j2) Switch IN-1 to " Maintenance" position,46r me- a l3) Shift US-PP to bypass source via " KIRK lifY INTERLOCK"
(MC-7A).

Ref: WNP-2 A0P 4.7.4.1, pp.1,1-2, and 2, respectively.

|

,

a
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7.8 With regard to Accident Monitoring Instrumentation, according
to Tech. Specs.:

a. Under what operational conditions (use number only) are
the foTTowing instruments to be operable? (2.0)

1) Post-accident Sampling Primary Coolant radiation
monitor

,

2) Standby Service Water Flow

3) Neutron Flux - IRM

4) Safety / Relief Valve Position Indicators,

b. For the instruments in (a) above, what are the required
minimum number of operable channels? (1.0)

.

A'
c '~~ & )#-7.8 a. 1) 1, 2, 3 (0.68)

!) k'!h.4 @- [,

4) 1, 2 (0.44) (2.0)
b. (0.25 ea.) (1,0)

1) 1
2) 1/ loop
3) 1 :

4) 1/ valve |

Ref: WNP-2, Tech. specs., pp. 3/4 3-71 and 72, 71 and 72,
respectively.

l

1.

y QM-;

.

'
|
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7.9 According to the WNP-2 Health Physics Program:

a. For Emergency Exposure Guides, two (2_) emergency
situations are given with their exposure guideline
values. What are these situations and values? (1.0)

! b. An RWP is required when work is to be performed in
an area that is posted for airborne radioactivity
5% of MPC (TRUE or FALSE). (0.5)

'

.

.

l

i

i
,,

a

i

7.9 a. [ situation (0.35), value (0.15) ea.] (1,0)
! 1. Life saving - 75 rems';whole bodyD*rj

2. Protection o
whole body,1,f,)public health or property,- 25 rems (.I')'4

62) t' '-J
c(n 1

-

'
b. False (0.5)

Ref: WNP-2, Health Physics Program; 3.1.5 pg.3 and 3.1.8 and
pg.2, respectively.:

)sb
_

7,F M M " t'
'

/. .)~ t-

p e. G m~ hbl72 g. o =-

/y'
'

.<
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8.0 AdministrativeProcedures. Conditions,andLimitations(25.0)
:

!

8.1 a. What are the two (2J LCOs with regard to leakages from
.

unidentified sources? (1.25)

b. What is the basis behind the unidentified leakage rates? (0.75)

8.1 a. 1. 5 gpm total (0.5)
2. 2 gpm increase within any 4-hr period. (0.75)

b. The crack associated with such leakage would r.ot grow
rapidly (would be less than the critical size for rapid
propagation). (0.75)

*

Ref: WNP-2 Tech. Spec., pg. 3/4 4-9 and B 3/4 4-2, respectively.
-

.

4
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t8.2 During plant shutdown, the ma'ntenance supervisor informs you ;
that on routine checking he .und the Division 1 250 volt battery
B2-1 discharged, the reason unknown:

a. Do Tech. Specs. r.equired action YES orM)? Ex' plain. (1.5)
b. What three battery rameters" are' checked at least once

every seven days to ver ey meet Category A surveil-
lance requirements M~

l

.

d .- g -o
~-- ,

!" |_ , -

@g,1g [p1!" i
) - m

c
~

-

K_Lf
~

-[ ~
8.2 a. G ,(0 K h less than ~Div. I and/iir~ Div.-2.above

required batte r chargers operable, suspend core'
alterations, handllnq of irradiated fuel in sec. contain

f
'

,

nt and operatjo'ns with' potential of draining vessel (1.0 (1.5)
T b. (0.5) each. .

'

Electrclyte levele

E{.* Float voltage Mt'
YSpecific gravit ffr / ')e

WNP-2 T/S, pg. 3/[
b nd 8-14 respectiv

Ref:

s.t-~W
w~ p ~ .-

/ M 21) a%m La)) ) @ 3 . Cun en w r (I <0
.

^

, A w as--. -
'

. .a. t 1. v).~~
% c;rau

[ "^h ^ ~h %3) &(e.r),. u q . Q tt. Y MY
-

A A1t. n 4- W
. ( i. *)4% t- v

30
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8.3 Which of the following occurrences require 1 hour reports
to the NRC: (2.0)

a. reactor water level -50 inches
b. reactor water level < -129 inches
c. site boundary dose > 50 MR/hr whole body
d. stuck open main steam relief valve

.

l-) MMb
8.3 All of the 4 occurrences (since each requires a declaration

of an emergency event and this is a category of reportable
events). (2.0)
Ref: CAF.

1.

A
|

4
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8.4 With regard to the Fire Brigade:

a. What is the minimum number of personnel required? (0.5).

b. Who are specifically excluded from the Fire Brigade? (0.75)
M- 6 ab MAks

c. Where and when is the Fire Brigade to b maintained? (0.75)

8.4 a. 5 (0.5)
(.a n1 ptsc/

b. The Shift Supervisor /the STAjand the 3 members of theM mini shift crew necessary for safe shutdown of thejb unit, nd any personnel required for other essential
functions during a fire emergency (0.75),g

h* Onsite(0.375)atalltimes(0.375gt (0.75)c.

j LM- Ref: WNP-2 Tech. Spec., pg. 6-1.*

akt 0 ft* *. S '' )
#

h " i f (., a J

l
-
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8.5 According to Tech. Specs., in order for the Fire Suppression
Water System to be considered operable, thre'e J]) conditions

-

must be met. State these conditions. (3.0)

8.5 a. At least two of the three OPERABLE fire suppression-pymps
pumping from the circulating water basin, or_one diesel-
driven Dump _ pumping from the secondary water supply tank,
with their discharge aligned to.the fire suppression
header. (1.0)

'

b. Two_ separate fire water sucolies, the r_ecirculatina water
pump house inlet basin and the secondary water supply tank. (1.0)

tail
c. An OPERABLE flow path. capable of taking suction from the

circulating water pump house inlet basin and the secondary
~

water supply tank and trap _Sferring tpe water.through dis-
,

ol ortribution, piping with 0PERA' BL'E'sectionalizing,cogg{t$e last' ' ,,isola,tt'on; valves tb tha ' yard .6y . rant ruch valves.4d
-

valve ~Jb_e;ad iof the w,ater,d the 3a. flow; alarm davice,pejph~ sprin-Kler or hose 's't'and' pipe an st. valve ahead of the

deljue,EXEtt(0J)vaQv on each deluge or' spray system r'equired to
be~wl (1.0)_

Ref: WNP-2 T.S. pg. 3/4 7-18.

-
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8.6 According to the Limitations stated in the Operating Procedures
for the Reactor Core Isolation System (RCIC) (SOP 2.4.6):

a. What must you do to manually isolate RCIC when system
initiation is not sealed in? - (0.75)

b. Under what condition (s) can the auto flow controller
(RCIC- N 600) be removed from automatic? (0.75)

,

lyvYa. o , .

f 4% Y Wri@ ,u W~ 1 Y-Ag A/r%p ( , g+ 'p'' ,9 J
"-p 'w > ''

'% ec s.

Close the isolation va1ves using their respective control8.6 a.
g

switches, 9g Qvig (0.75)
b. Only with permission of the Shift Supervisor. (0.75)

Ref: WNP-2 S0P 2.4.6, pg. 2 and 3 of 28, respe ely

'W)kOY &
q -A q %

4 Ap'7AA ^^~ -+*
bsu d N -

{bM'"'}@'"w.,
**

y tw
4.u~h .

.

e
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8.7 With regard to certain shift personnel and their functions: j d J

There must be two (2 licensed reactor operators in the
0,ef(0.5)kControlRoomatall)imes(TRUEorFALSE)?

a. (r F
t 0

b. During new fuel handling operations, a licensed reactor
operator must be on the refueling floor (TRUE or FALSE)? (0,5)

c. During what modes of 9peration shall the Shift Technical
Advisor be on shift? (0.5)

d. If, while at power, the Shift Manager is incapacitated,
what action (s) should be taken? (0.75)

8.7 a. False (0.5)
b. False (0.5)
c. Modes 1, 2 and 3. (0.5)

The CRS(o)r licensed SR0 (other than STA)
(?f (L Y

d. hall assume his
duties'and immediately advise the Operat ng Manager, (0.75)-

Es r-
Ref: WNP-2 Admin. Proc: 1.3.2, pp. 3 (for a and c) and 2 for (d);

6.2.3, pg. 2 for (b).

t

.
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8.8 According to Standing Order / Night Orders (Admin. Proced. 1.3.1):

a. A break' occurs-1Tr a RCIC line. Would the following control
room instruments provide y lid i 1 cations (Yes or No I f.

ecessary informationf)?"N0", how could you verify h .

/
4 1) MS-LI 610 |

2) RHR-FI-6038 '

3) SLC-LI-601 -

-

b. Following each refueling outage, independent verification
of the operable status is required for what types of
equipment? (1.0)

fa. 1) No (0.2)i T dternate y strument MS-LR-615 (0.3)i 8.8
2) No(0.2);locallj(D.y I

3) ,M))No (0.2)-JcaMy 0.3) (
, w

b. Safety related (0.5) and fire protection equipment (0.5) (1.0)

Ref: WNP-2 Admin. Proc. 1.3.1, pp. 7 and 3, respectively.,

:
~

':

|

|
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8.9 According to Monthly Operational Bulletins:
c.uJen M arse-o,4

What would occur if RHR valves V-8, 9, 6)ga. r and RHR-27A
were opened? (1.0)

b Host cla the failure, on
o shifts,Icontribute to lossto check chart movemedt'

i r on wetwell level recorde t R/RR-
of wetwell level? )

c. Why is it important to ensure that local temperature
indicators at the nitrogen supply shed and in the r.eactor
building are monitored? (1.0)

8.9 a. The reactor vessel would be drained to the suppression
pool. (1.0)

.

b. TFie recorder had beeN in fact,gdvertently de-energized
so that annunciator afar s rches activated by the recorder

_

pen were also 0.0.S. M)
No control room monitors exist.(o.54 c.:c. If_ nitrogen _ temperature
ge_ts tnn inw, nitroaen flow onto a 30 in, dia. containment
purge header and onto wetwell and drywell purge liner
ins _ide containment co_uld cause failure through nitrogen
embrittlement. ( 0 f) (1.0)

Ref: WNP-2 Monthly 0P Bull: January 1984, pg. 4; April-May,
pg.1; Feb-Mar, pg. 6, respectively. '

-
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8.10 With regard to the Emerg ncy Plan Implementation Procedures,
which of the four emergency classes would you place the
T6TT6 wing: (2.0)

1) An ATWS
2) HCTL exceeded
3) Volcanic ash fallout severe enough to warrant plant

shutdown
4) Transport of a contaminated individual offsite

.

.

.

.

8.10 (0.5 ea.) (2.0)

d' n#$ *1) Alert .

p *

2) Site Area Emergency eM'M3) Alert * o
4) Unusual Event 2 "l '

fa Y *

Ref: WNP-2 EPIP: 13.1.1, pp. f, 20, 7 of 21, respectively.
'

!

.

'

i.

k
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U. S. NUCIEAR REII'IMCRY CoteISSICN
SENIOR RFJCICR OPERATOR LICENSE EXAMINATION

Facility: WNP-2

Reactor Type: BWR-5

Date Administered: 11/6/84

Examiner: I. S. IAvy

Candidate:

INSTRUCTICNS 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 question
are indicated in parenthesis after the question. The passing grade requires

, at least 70% in each category and a final grade of at least 801. Examination
papers will be picked up six (6) hours after the examination starts.

4 Category 1 of Candidate's 1 of
Value Total Score Cat. Value Category

25 25 5. Theory of Nuclear Power Plant
Operation, Fluids and
Thermodynamics

25 25 6. Plant System Design, Control
and Instrumentation

25 25 7. Procedures - Normal, Abnormal,
Emergency, and Radiological
Control

25 25 8. Administrative Procedures,
Conditions, and Limitations

100 TorALS

Final Grade 1

All work done on this examination is my own; I have neither given nor received
aid.
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Questions and Answers to WNP-2 SRO Exam - 11/6/84

5.0 Theory of Nuclear Power Plant Operations, Fluids and Thermodynamics (25.0)

. -

5.1 Give three (3) reasons why fuel densification is a problem. (2.25)

.

5.1 (any 3; 0.75 each) (2.25)

1. Local power spikes resulting from axial fuel column gaps.

2. Increased linear heat generation rate due to pellet axial
shrinkage.

.

3. Cladding collapse at the location of axial fuel column gaps.

4. Increased stored energy due to decreased pellet-cladding
thermal conductance resulting from increased radial gap size.

Ref: Morris Training Center: Thermo/HT/ Fluid Flow (3/83), pg. 9-107
,

1

@

1
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5.2 Your latest computer printout of MFLPD and MAPRAT shows the
following values for Regions 1 to 3.

Region 1 2 3

MFLPD 0.95 1.0 1.05 |

MAP [ RAT 0.92 1.08 1.00

a. Which, if any, of these values are beyond their safety
limits?' (1.0)

b. Why_ are each of the above limits imposed? (What do they_h
protect against?) (1.5)

c. Compared to BOL, would the values for MAPRAT at E0L be
larger or smaller? Why? (1.5)

5.2 a. MFLPD Region 3 (0.5)
MAPRAT Region 2 (0.5)

b. MFLPD - Maintains <1% cladding strain, fuel failure. (0.75)

MAPRAT - Maintains <2200*F following LOCA, decay heat
removal (0.75)

c. Larger (0.5); MAPLHGR limit decreases (0.5) since
local peaking factor gets smaller as, with exposure,
heat transfer is reduced (0.5). (1.5)

Ref: WNP-2 Systems and Procedures, PC, Pg. 16; and MTC
Thermo/HT/FF (3/83), pg. 9-66 through 9-76. ;

,

,

e
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5.3 In reference to the reactor water cleanup regenerative heat
exchanger, assume the following conditions and, then,
perform the calculations.

\
Conditions: |

.

T inlet from reactor (tube side) = 550*F
T outlet from Hg (tube side) = 250'F
T inlet shell side = 120*F
Tubeside flow rate from reactor = 1300 gal / min
Shellside flow rate to reactor = 1300 gal / min

Calculate (and show all work):

a. The amount of heat transfer (Btu /hr) on the tube side. (1.0)
b. The temperature of the water going back to the reactor. (1,0)

c. The maximum temperature of water going back to the
reactor if the flow back to the reactor were decreased
from 1,300 gpm to 800 gpm due to a leak in the tube
side of the H . (1.0)x

I
.

:

. .

5.3 a. Q=MxC x ATp
1

= 1300 gal / min x 60 min /hr x 8.33 lbm/ gal

; x 1 Btu /lbm*F x (550-250)

= 1.949 x 108 Btu /hr. (1.0)
b. 420' (conservation of energy) (1.0)

4

c. 550*F as follows:
. .

Q=MxC AT -

p
..

Tmax = Q/M + 120,

0
i 1.949 x 10 Btu /hr 1 hr 1 qa_l 1 or*

800 gal /hr * 60 min * 8.33 lbm * 1 Btu llE

607.5'F (1.0)
=

.

a

!

but cannot be greater than 550'F (max. T from reactor to inlet)
' Ref: Morris, T. C.; Thermo/HT/ Fluid Flow (3/83), pgs. 8-40,41.

|
-

3

!

;

|
'
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5.4 While at 75% power, the master feedwater controller fails
low. Will the NPSH of the recirculation pumps increase,
decrease, or remain unchanged? Briefly, explain wA. (1.25)
~

i

.

5.4 Decrease (0.5); reduced subcooling (0.75) (1.25)

Ref: Morris, T. C.; Thermo/HT/ Fluid flow (3/83), pg. 7-96.

-
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5.5 With regard to excess reactivity:
Jg a. The excess reactivity for a cold, clean, critical

reactor is greater than that for the hot, clean, zeroe power condition (TRUE or FALSE). (0.5)
b. The excess reactivity for the hot, clean, zero power

condition is smaller than that for the hot full
power, equilibrium Xe and Sm condition YUE or FALSE). (0.5)

c. The excess reactivity at E0L is greater than that at
BOL (TRUE or FALSE). Why,? (1.25)

.

5.5 a. True (0.5),

b. False (0.5)

False (0.5); fuel depletion and fission productsc.
increase (0.75) (1.25)

Ref: WNP-2, Reactor Theory Rev. pg. 39.

.

4

4
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- 5.6 The WNP-2 reactor is taken to criticality from a colds-

condition and then placed on an 80 second positive period.-

S
y a. From control room nuclear instrumentation, how can the

operator tell when the heating range has been reached?
(Rod position and recirculation are held constant). (0.75)

b. In which of the following intervals was the heating range
. entered? Explain the reason for your answer. (Show all
! work.) (1.5)
,

Interval 1 - reactor power increased by a factor of 6 in'

143.3 seconds.

Interval 2 - reactor power increased by a factor of 3 in
99.0 seconds

Interval 3 - reactor power increased by a factor of 5 in
128.8 seconds.

(Note: the intervals may not be in sequence.)

.
.

!

'

5.6 a. Operator can notice that period has become longer and
^

that power change on IRMs is leveling off., (0.75)

(From P = Poe /T + T = 3
t tb.

the period has lengthene0 hfpo)
Interval 2 (0,5);

rom 80 seconds. The
other intervals have 80 second periods (1,0). (1.5)

Ref: General control room indications; WNP-2, Reactor
Theory, pg. 58.

|

.

.
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5.7 With regard to Reactivity Coefficients:

!,

a. Which reactivity coefficient is the most dominant under
the following conditions: (2.0)

1) During rod drop accident at 15% power
2) Pulling rods at 1% power
3) MSIV closure at 100% power
4) Feedwater controller fails high at 100% power?

b. For "feedwater controller fails high at 100% power," a.4) above:

1) Give the reason for your answer to a.4) above. (1.0)

2) What will happen to power (increase, decrease,
stay the same)? (0.5)

3) What is the approximate value at BOL of the coef-
ficient you gave as your answer to a.4) above? (0.5)

.

5.7 a. (0.5 for each) (2.0)
1) Doppler coefficient

2) Moderator coefficient
*

3) Void coefficient

4) Void coefficient
'

b. 1) Increase in core subcooling which reduces void
fraction whose coefficient has greatest effect on
reactivity. (1.0)

2) Increase (0.5)
3) -1 x 10-3 AK/X/1% void change . { fle ca.did d gIdi (0.5)

Ref: Standard Reactor Theory. #[
~

,

E N**c<el; Asall 4 *

ct 4d p~od) V
1.e. a. A u.4A c4

62) co-" %.
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5.8 Near the end-of-cycle (E0C), will differential control rod

vorths near the bottom of the core be lower or higher than '

those near the top of the core? h? (1.75) |

:

1

.

.

.

5.8 Higher (0.5). As fuel burns, control rods must be withdrawn

causing flux to peak lower in the core (0.75)b and rod worth
is proportional to flux 2 (0.5). (Ma*4 c ~ 1sbl4 k u,A _g (1.75)A .fr
Ref: WNP-2, Reactor Theory, pg. 81. O

i

i

l
i

$

1

.
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5.9 With regard to the effects of equilibrium Xenon and
Samarium (the reactor has been operated at a constant

g4 power for many days):

a. If reactor power is then doubled, will the new equi-
librium Samacium concentration be exactly twice as i
great (YES or 29]J Explain. (1.5) '

lb. If the reactor is shut down, initially by a 1% AK/K, 1

i

will the initial effect of Xenon be to increase or
i decrease the shutdown margin? (0.5)

.

I

i

,

.

k

a

4

:

,

!
,

No (0.5); the equilibrium value of samarium does not depend1 5.9 a.
| lei flux, and, therefore, it does not depend on power level

(1.0). (1.5)
i

,

I Ref: WNP-2 Reactor Theory, pg. 87.
!

ib. Increase. (0.5) !
1

1 Ref: Standard Reactor Theory
I

;
'

|

|
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5.10 With regard to Delayed Neutrons: -

g- a. In causing fissions, what is the major difference
between delayed neutrons and prompt neutrons? (0.75)

b. Explain how and & the value of the delayed neutron
fraction, Beta, changes from the beginning of core life
to the end of core life. (0.75)

; c. Explain the effect on reactor control of the change
in Beta with core life. (0.75)

5.10 a. Delayed neutrons have a lower probability of causing
fast fission (the "importance" factor is less than 1). (0.75)

Ref: Standard Reactor Theory. E,ma
0 00 % 'wp-LteA

b. Beta will decrease from about 0.007 at BOL to C.0054 , h feda.3at EOL due to buildup of Pu-239 and depletion oft'235. (0.75)

Ref: Standard Reactor Theory.

c. As beta decreases with core age, reactor period decreases
and, therefore, for the same reactivity addition rate, a
shorter period and less easy control is obtained at E0L. (0.75)

Ref: Standard Reactor Theory
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14 EQUATIONS / DATA SHEET
,

tF = r, e / r M = 1/(1-k)

ici = 3.7 x 10108q N(t) = No e-AT,

aD = - 1 x 10 3 aK/*F e = (Lg y ) (cred)2r_

K ($ avg)

e, = - 1 x 10 3 ax/: voids a = v/(1 + d),

K

F = I $ v/(3.7 x 1010)'

g = - 4.5 x 10 6 aK/%*F
K T = (8 9)/10

. .

op = -4.5 x 10 4 K/Z power t = I/o + (8-p)/Ap,

K

I(c) = Io e-AE
#

T!/2 = in(2)/ A
a = zhg + (1 x) hr

Cp = (CP ase) (Es) (K )h A
s = xs + (1-x) sgg

Q = HCp At
1 in.= 2.54 cm

ao = f L ov:
D 2ge 1 gal. = 3.785 liters

~

f = 64/Re 1 kg = 2.205 lb.

p = k(eff) -1 M = pao /A
K(eff) *

17.58 vaces = 1 Im;/atn*
-

,

1
1 CR1 1-K(eff)2 1 psi = 6.895 ra

* ~ ' - *
1 psi = 2.036 * W

E (3 OC)M CR2 1-Kleff)1 1 psi = 27.68 * E 0 (G 4C)

8 = .0071.

Q = 1!ah
1 = 2 x 10 3 sec.

q = UAAT

.

.| 4
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6.0 Plant System Design, Control and Instrumentation (25.0)

6.1 With regard to the Vessel Instrumentation:

/s. For what specific condition (s) is the Fuel Zone Range
leveT Tndicators calibrated? (1.0)

,

-b. For the Narrow Range Level Indicators, MS-LIS-24A,B C & D: (2.0)

1) Where are they located in the plant?
2) To what systems / components do they send signals?
3) At what levels are these signals initiated?

j 4) What system / component action is initiated?

/c . How is the signal for jet pump flow generated in an
individual (non-calibrated) jet pump? (1.0)

6.1 p a. Saturated steam conditions at 0 psig in the vessel
*

and drywell with 3 jet pump flow. (1.0)
1 4. 1) Located in Reactor Building,,522' level. (0.5)

2),3),and4):

RCIC/RCIC turbine; at level 8; shut steam supply (0.75)e

RPS; level 3; scram and NSSSS Group 5 and 6 1,solations (0.75)e

/ n ?,,,e; ,c. . Pressure, at pressure tap on pump throat, is compared ,~
~n. ce ...;,, or vo -.

'

to a common jet pump discharge pressure sensed at the
core inlet plenum area by the SLCS injection line to
develop a AP signal. (1.0)

Ref: WNP-2, Systems and Procedures: NBI, pgs. 5, 14 and 9
respectively.

.
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6.2 With regard to Process Radiation Monitoring:

di. The main stream line radiation monitoring system
will initiate condenser isolation (via AR-V-1) when
appropriate channels and their trips are activated.
What are these channels and trips? (1.0)

, 'b . What type of detector (G-M, etc.) is used in the follow-
t ing radiation monitors: (1.5)

.)(1s 0di

, 1 Rx Building stack extended range
cJ L' 2 Off-gas post treatment

Ig,d 3 Circulating water effluent?

th{ 6.

/c. Which of the monitors, in b. above, will initiate system
isolation or trips? (1.0)

,

1
|

| .

.

P

eu .. . ~ i., , . , . .

--f" -

6.2 a. Channel _A_ or C_; }or Inop. (1.0)

{ b. 1) Beta scintillation (0.5)J 2) GM (0.5)
O],c [ 3) Gamma scintillation (0.5),

,,

v. (0.5 each): 2,3 (1.0)c

Ref: WNP-2 Systems and Procedures: PRM, pg. 7; 5, 3, 3; and 3, i

respectively.

.

s0

!
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6.3 With regard to the Emergency Diesel Generators:

./a. What are all the start signals for DG #27 (1.5)

g o F '|f,.(b.f f Describe the overspeed trip mechanism (including its

M{ location, its major components, and how it initiates
an engine trip). (2.0)j,, g,j c

4. What is the purpose of the soak back pump? (0.75)

.

1

jf , c. i Q ,. ~ e
. . o .

de le ! c
c

.,

f) ..(A L1/
,
~6.3 <a. 1 Bus SM-3 dead (0.3) or TR-S undervoltage (O. rev*- '%

2 TR-Bundervoltagej0.3) -

| 3 ~ SM;8 undervoltige ( .
4 K988 (containment high

'le~el - Level 1) (0.3) pressure or reactor low water
,

4
,

, y, t v (1.5),

i ,"\* b Located in the camshaft counterweight housing (0.5).; it
i consists of a flyweight held by a tension spring. When

' '

| engine exceeds set limit, spring tension is overcome by
<cr centrifugal force acting on the flyweight, permitting an',

u '' g' outward movement of the flyweight which. actuates the trip lever,
This causes latching the injector rocker arm in the depressed
position, preventing Tuil injection into the engine (1.5). (2.0)

/c. To provide oil to the turbocharger for prelubrication. (0.75)'

Ref: WNP-2, Systems and Procedures: DG, pg. 62; Fig. 14; and Fig 8c
and pg. 22, respectively.

4

;
-

1

1
-
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i
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6.4 With respect to the Automatic Depressurization System (ADS):
1

va. What ADS controls are located on control room backpanels
i N 2T and 631, and which components do they control? (1.0)

/. r what / normal condition (s) willb
main liiTtTation ushbuttons not resu$ushing the four ADS

;

t in ADS initiation?
What is the reason for this? (1.5),

t.Jo t
. 3 ~ '' 5IG iM ''Ef je,

g eJ1);J 0)$ Ve dc/ Fl W ^i [ iv"c'1 hOW Ib " D'
~

,

f,e,c b 4.emt : C^ ' ' '
.

.

i

i

i

.

6.4 va. (14) AUT0/0 PEN control switches; SRVs "A" and "B"
solenoids. =-t> //// y pas v.1/v e ,, (1.0)

- b. If a low pressure ECCS pump is not operating (0.75); so
that core will not be uncovered (0.75) (1.5)

Ref: WNP-2 System and Procedures, ADS, pg.13 and 8, respectively.

A

I

i

|
i

'?

't

.

|

! |
.

|

14 I

I |
i
s

j I.
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6.5 With regard to the & Electrical Distribution System:
'

' a. Which lockout relay will be tripped upon a Transformer
TfTGrential Current (87TM)? (0.5).

v6. List three (3)is tripped?actions which will occur when the lockout
relay in (a) (1.5)

'7[h (N #] - c. The loss of which 480V MC bus will deactivate both loops-of shutdown cooling't (0.5)
' 4 0 """
f.jpil-(#''J/h[(d.*'What happens upon the loss of the normal and startup, sources for SM-4? (0.75). , , . ,

' t105't I p .d
y,vp e f g,J o''i "|(|cl;( 4
U 'lt

;

|
p>I k

_

,' N r r x y t @ - ,| 6.5 va. Unitlockout(86XU). ' -

(0.5)
7

[vb. , any 3 0.5 pts each) (1.5)
i-

Trips and locks-out all "N" breakers*

Trips 4F' circuit breaker (Generator _ Excite ~r Field Breaker)
e Trips ' main turbine (20 AST) l.-e -

f' c o -,<pt oc/s >r s ,,,, /,a / J 6e De-energizes 86xIU > coh M. ,cicee y
. l l F- . Starts osciliograph ~ 4,.. -~. )

e Starts computer Y'" A ' 5'

lc. MC-8-B-A 'I a c 0 a u t.- (0.5)

/. Automatic transfer of SM-4 to the Division 3 EDG (0.75)d

Ref: WNP-2 System and Procedures; AC Distr.; pg.15 and 16
for a, b, d; A0P 4.7.1.9, Loss of Power to SM-8,
pg. 3 of 4 for c.

f !*,o 3 ct C n'('f pfh,4 s 's j' a ['m/|f/
'

s ,' s ,'. ,

/l < y u r|| als o'a-

. u c,,, s , ,, , ,.(,.

.

15
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6.6 For the Reactor Core Isolation Coolinq System, what position
.

should the RCIC- W and RCIC-V-63 keylocked control switches '

be placed in prior to resetting any isolation signal? h? (1.5) I

1

;

.

|
,

(ccLN
|

v6.6 CLOSED or STOP (0.5); otherwl e (i.e. in OPEN), when

immediatelyopen(0.5)Mr]chcouldcauseextensive
isolation signal is<r,ceive the valves woulde

damage to system piping and components (0.5). (1.5),

Ref: WNP-2, 50P 2.4.6, pg. 2 of 28.

.

k

,

.

k

i

16
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6.7 If a selected control rod is in the selected 4 rod group and
too many reed switch closures occur:

| /a. What indication (s) would the operator observe? (1.0)
i

4. How could the control rod be moved through this position? (0.75)j

|

|
|

!

|
'

-
.

6.7 a. RPIS Data Fault, Insert Block would light. (1.0),

S ;" ' . f as / ' 7'' 6 (0.75)v,b . By using Substitute Data on RSCS te //

' Ref: WNP-2 Systems and Procedures, RMCS, pp.16,16.

#
ESCS f. S

(

, .

'r aho e y w , s e,, - m ,a . .:7, a. ,,: , . u|

1

:<|co t Jo}bcfr,sa 6/c c $ 2wr:1 8/oc!f,t,,f/,, - .i. :}|,

:a<,ec . < . a., s.n e..

I

l

!

^

I
; \

|
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6.8 What design provision are made to assure air flow through
Standby Gas Treatment System filters. What is the basis
for this? (1.75)

.

.

!

.

6.8 Each SGT train has two full-capacity fans powered from
separate emergency buses (0.75); to prevent filters
from igniting on loss of air flow due to the decay heat
generated by entrained radioactive materials (1.0) (1.75)

4 Ref: WNP-2 Systems and Procedures, SGT pg. 24

; ciblJ oko /,b Q get c!u. ; n ..

. :, .
,

f f(,*slCrc rat t.1 |( T
~,

i. 'c tj - st / J t'!' '' Vt C
'

.

D eoll Cct tJ ." i s :,* -f } b f)c k,; ; y W4$
J c . ,,. 4 - sm s/ fg 3,

>

!

.
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6.9 With regard to the Average Power Range Monitor System (APRM):

/ a. What three (3) things could happen if the back panel APRM
Mode Switch was placed into the standby position during
normal operation? (1.0)

/b. What is the AC power source for APRM Channel F? (0,5)

sc. Why is the Thermal Power Monitor necessary? (1.0)

Ib;b f

cysc.- /'
A de$.v.N6 % .',p$

V + '
'.:, .

'~
g .<:1-

,s g j ], w , , ,

w: -'" T '
,,- e u-

6.9 f a. APRMoperates(n if bypassed (0.33); gives an
IN0P tripito waFoperator if channel has not been
bypassed 9(0.34). Will give 1/2 scram if channel potbypassed (0.33). or Ing Jnh.6 ~l Cc.J||c fi V )* f V t N {1.0)

S 1t' St'h v t'. I4
/ b. (Bus B supplied by) RPS MG set B. (0,5)

To avoid unnecessary scrams during power increase transientscs.
(due to flux leading thermal power). (1.0)

Ref: WNP-2 Systems and Procedures, APRM, pp. 26, 28 and
32-33, respectively.

.

4
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7.0 Procedures - Normal. Abnormal. Emergency. and Radiological Control (25.0)

7.1 According to procedures for Emergency RPV Depressurization
(Contingency) (5.3.2):

a. What is the primary system used to cause depressurization? (0.5)
b. If the system in (a) is partially or totally unavailable,

what is the next system to be used? (0.75)
c. Under what conditions would systems other than those in

a) and b) above be used and what are these systems? (2.5)

.

.

7.1 a. ADS (0.5)
b. Other SRV's until 7 are open (0.75)

If <3 SRV's are open (0.5); main condenser, mainc.
steam line drains, RCIC, head vents (2.0) (2.5)

Ref: WNP-2 E0P 5.3.2, pp.1,1, and 2 of 8, respectively.

.

4
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7.2 What changes to the reactor power, MCPR, and MAPLHGR operating
~

limits are required before one (1) recirculation loop operation
is permitted? (2.25)

:

I

l

!

|
7.2 (0.75 each) (2.25)

i
Reactor power: . reduce it to <50% rated thermal power

MCPR: increase it by 0.01

MAPLHGR: reduce limit to 0.84 times the two loop op. limit.

Ref: WNP-2 A0P 4.2.1.10, pg. 2 of 3, and T.S. 3.4.1.1, pg. 3/4 4-1.

Ad5&E .S M U D E E do M , AL.c A c77e J3
_

;

kSS 012&T k WS W /b /

.

bl kbf UOh

.

.
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7.3 With regard to the operating procedure for 250V DC, Distribution
System (SOP 2.7.7):

a. What should the operator do and where would he do it,
to tie the 250V DC battery B2-1 to the 250V DC distribu- i

tion bus S2-1? (2.0) ;
,

b. When bus S2-1 is energized:

11) What indication (s) does the operator have that no
|ground is present? (0.75) l

-

2) What indication (s) does the operator have when a
. ground develops? (0.75) |

1

I

|
|

!
'

1

7.3 a. 1) Verify open, on DP-S2-1, (0.34)
,

breaker S2-1/4B 0.33)
breaker S2-1/4C 0.33) 1(c), breakers 2-1/4D.(0.33)

!

2) Close, on DP-S2-1, (0.34) breaker S2-1/3C and i
verify (0.33). (2.0)

b. 1) Two ground lamps on board "C" are lit. (0.75)

2) The lamp connected to the grounded polarity goes
out and the appropriate bus ground annunciator
comes on. (0.75)

Ref: WNP-2 S0P 2.7.7 pg. 2 of 5.

AdsuJE2 SthllLb L5G CEAJeA4L1220 TO
51MPLy' SJy' /. s7@P 80.5, Ehad&t22
80.S, REaMD 50.5. 77/E P'EESE5UT

^

/)as;aansz. innw,ees Menc>eiz@7<> ^J of<

B P M 73ric p t_s y ie E S,
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7.4 According 'to WNP-2 Annunciator Procedures, if the "0FF GAS
VAULT RAD MONITOR DNSCL" annunciator alarmed, the operator
should make a " verification" and a " check". Describe
the verification and check to be made and at what location
in the plant. (2.0)

.

.

7.4 Verify: downscale condition of OG-RIS-11 (0.5); at P606 (0.5) (1.0)
Check: radiation level of OG-RI-11 (0.5); locally (0.5) (1.0)

Ref: WNP-2 Annunciator Procedures, 4. .02.AS-4.2.

TNE2E AeG MoieE THul t400 AAJUMt47M'.

Pizaceoonss . z poiars is 100 si2en r

10 f P h 12 3 /]AJ c. E n PtAce oAl oile W \
|

7NGid. PmAsE cvdstue 2z00ciac Pomr 1

\lALUE

.
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7.5 According to the Operating Instructions for the Control Rod
Drive System (S0P 2.1.1):

a. During system startup, what should be the position
(open or closed) for the following Hydraulic Control
Unit (HCU) valves: (2.0)
1 CRD-V-111 (Cartridge Valve Nitrogen Inlet)

;
2 .CRD-V-107 (Accumulator Water Drain)
3) CRD-V-102 (Withdraw Water Isolation) l

,

4) Withdraw Line " Dragon" valve.

b. During system startup, in what position should the
operator place the charging water header vent valve
(CRD-V-65) that is located between the charging water
header isolation valve (CRD-V-34) and the HCU charging
water inlet isolation valves (CRD-V-113/HCU)? Why? (1.5)

> REQOU2ES 7bTAC- Y2 CAO- of OPM4 migG

Pacceaat2ss. 4 Lao 7~ws eAwncU i.3

ot1 L V .[h t 5 M f i d ? A V T-8 A COMM e'
dd.41Al Lbuirl, As]b Dou G tcs Y SELL %ef

"

7.5 a. (0.5 ea.) (2.0)
:1) Open

2) Closed ;

3) Open )

4) Closed i

|

b. Open (0.5); to provide leak off (0.5) so that HCU
accumulators will not pressurize due to valve leakage (0.5) (1.5)

Ref: WNP-2 S0P 2.1.1, pp. 4 and 6 of 41, respectively.

.

t

4
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7.6 According to the procedures for Normal Shutdown To Cold
Shutdown (G.O.P. 3.2.1), at what percent power @ proximate)
should the following actions be performed? (2.0)
a. Transfer the 6900 volt switchgear frc.n the normal

auxiliary transformer to the startup transformer,

b. Remove one feedwater pump, one condensate booster
pump and one condensate pump from service,

c. Verify operability of RWM and RSCS.

d. Transfer recirculation pump to 15 Hz.
.

e. Unload and shut down main turbine,

paeceocas is unacdc-7EcH de 3
Mcpd2Es gwu)-R.scs ro BG GPRAA0W

N P4 of2. TD ?=a:ih- %; DQr fcWh51 tJC. ($ E7 c5N

7.6 (0.4 ea.) (2.0)
a. <20% >15%
b. <40% >35%
c. <20% >15%
d. 35%
e. <5%

Ref: WNP-2 GOP 3.2.1, pp. 4, 3, 4, 3 and 11, respectively.
.

4
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7.7 According to the procedure A0P 4.7.4.1 for Loss cy[
Inverter-1(IN-1):

a. What are two U2 of the three annunciator alarms
the operator should see? (1.0).

b. What two (2) automatic actions will occur? (1.0)
;c. If voltage is not normal on US-PP, list the actions

that should be taken and in their preferred sequence. (1.5)
'

.

.

3

7.7 a. Annunciator alarm (any 2, 0.5 ea.): (1.0)4

1) "250 VDC Inverter ALT Source Loss"
2) "250 VDC Inverter 0N Alt Source Loss"
3) "250 VDC Inverter TROUBLE Alt source Loss"

b. (0.5 ea.) (1.0)

1) Static switch transfers to ALT AC input (MC-7F)
2) DEH system will auto transfer to alternate AC.

c. (0.4 ea action; 0.1 ea. sequence) (1.5)
,

Attempt to restore IN-1 to service,RGIor
~

t

1) or
2) Switch IN-1 to " Maintenance" positic

-

3) Shift US-PP to bypass source via " KIRK idIY INTERLOCK"
(MC-7A).

Ref: WNP-2 A0P 4.7.4.1, pp.1,1-2, and 2, respectively. '

.

4

k
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7.8 With regard to Accident Monitoring Instrumentation, according
to Tech. Specs.:

a. Under what operational conditions (use number only) are
the foTTWing instruments to be operable? (2.0)

1) Post-accident Sampling Primary Coolant radiation
monitor

,

2) Standby Service Water Flow

3) Neutron Flux - IRM

4) Safety / Relief Valve Position Indicators,

b. For the instruments in (a) above, what are the required
minimum number of operable channels? (1.0)

7.8 a. 1) 1, 2, 3 (0.68)
2) 1, 2 (0.44)
3) 1, 2 (0.44)
4) 1, 2 (0.44) (2.0)

b. (0.25 ea.) (1.0)
1) 1

'

2) 1/ loop ,

'

3) 1
4) 1/ valve

Ref: WNP-2, Tech. specs., pp. 3/4 3-71 and 72, 71 and 72,
respectively.

p & W Q/f&S 765l SYLC
1hJBrfdL bb'OklG UJl LL Co E7~ NW |

PLGASG MCo+15'MA PoiUT~ t/M u(_

<
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7.9 According to the WNP-2 Health Physics Program:

a. For Emergency Exposure Guides, two (2) emergency
situations are given with their exposure guideline
values. What are these situations and values? (1.0)

b. An RWP is required when work is to be performed in
an area that is posted for airborne radioactivity
5% of MPC (TRUE or FALSE). (0,5)

.

7.9 a. [ situation (0.35), value (0.15) ea.] (1.0)
1. Life saving - 75 rems whole body
2. Protection of public health or property - 25 rems

whole body.

b. False (0.5)

Ref: WNP-2, Health Physics Program; 3.1.5 pg.3 and 3.1.8 and
pg.2, respectively.

.

4
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i8.0 Administrative Procedures. Conditions and Limitations (25.0) '

l

8.1 a.
Whatarethetwo(2)?LCOs with regard to leakages fromunidentified sources (1.25) |

b. What is the basis behind the unidentified leakage rctes? (0.75)

8.1 a. 1. 5 gpm total (0.5)2. 2 gpm increase within any 4-hr period. (0.75)
.

b. The crack associated with such leakage would not grow
rapidly (would be less than the critical size for rapid
propagation). (0.75)

Ref: WNP-2 Tech. Spec., pg. 3/4 4-9 and B 3/4 4-2, respectively.

1

i

6

|
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8.2 During plant shutdown, the maintenance supervisor informs you
that on routine checking he found the-Division 1 250 volt battery

; B2-1 discharged, the reason unknown:

a. Do Tech. Specs. required action (YES orfl0,)? Explain. (1.5)
bg. What three battery " parameters" are checked at least once

every seven days to verify they meet Category A surveil-
lance requirements?

'(1.5) bcgm
4 f/2 b M f fJ?uff k!|| 0,G//d TO R.S /f!j0ssS/bk h4TO^/7W S

_gigg,//,iiscu wAdA rher ob wsr Acwx//fiMey'sM
/}/. $ij $$fS75^) Skt/Y bf kff7fh Gff F7t/Cb
h0/ JY)' ASCG/$ hi? /b) T k e d /// JY)7C /?/J3)W,,

:

1

8.2 a. Yes, (0.5); with less than Div.1 and/or Div. 2 above
required battery or chargers operable, suspend core
alterations, handling of irradiated fuel in sec. contain-
ment and operations with potential of draining vessel (1.0). (1.5)

b. (0.5) each: .
Electrolyte levele

Float voltagee

Specific gravity (1.5)e

i Ref: WNP-2 T/S, pg. 3/4 8-11 and 8-14 respectively,

"p,,p gg. " /t/d3 64 )/ 7b6 /'IC 7Jbv^J Sf/Yfr/0Y'JT/
'

fje x6e zco. Gech+ rk.wH sko be f 'eivd

_ fle m esp /marik of sv4] 7k ts"A di76
$dI?Ve.$ AN A^'S&c/ff 70 de AS / I f /.A / d b B 7N /

_rf'pp wreo/ 7At Ac7/bs s7A7&ws7, ir SA6xiW
4/we dres swo/ h

- -
.
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8.3 Which of the following occurrences require 1 hour reports
to the NRC: (2.0)

a. reactor water level -50 inches
b. reactor water level < -129 inches
c. site boundary dose > 50 MR/hr whole body
d. stuck open main steam relief valve

L

/
A$7 $'U /h /f't

-
_ O ( & & sc a y s I

_ ,

8.3 All of the 4 occurrence!if (since each requires a declaration
1

_ of an~ emergency event anb this is a category of reportable(,_ . _ .
N. _ events) . - (2.0)_.

Ref: CAF.'

|Tb2}7/br) //N &YA}NUCJ/ F7Af CA' Ayj' p,;,;. , , . ,

c4,%cAlfv M/m 786 A'/&m:7 ob 7%g ThiT f'IC/bI

)f6n fnIh7.sby if|A' S/O CARAT sju-- suicg/y,
My dN/ce >ix#F nodidage& |'|.

'

v
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8.4 With regard to the Fire Brigade:

a. What is the minimum number of personnel required? (0.5),

.

b. Who are specifically excluded from the Fire Brigade? (0.75)

c. Where and when is the Fire Brigade to be maintained? (0.75)

,

t

.

.

8.4 a. 5 (0.5)

b. The Shift Supervisor, the STA and the 3 members of the
minimum shift crew necessary for safe shutdown of the

,

|unit and any personnel required for other essential
functions during a fire emergency. (0.75) |

c. Onsite (0.375) at all times (0.375). (0.75) |

Ref: WNP-2 Tech. Spec., pg. 6-1. I.

.

O

i
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8.5 According to Tech. Specs., in order for the Fire Suppression
Water System to be considered operable, three (3) conditions
must be met. State these conditions. (3.0)

8.5 a. At least two_ qf_the thre_e 0PIRABLE fire suppression pumps
pumping from the cir~culating water basin, or gne diesel-
driven pump pumping from the secondary water supply tank,
with their _disenarge aligned to_ the fire suppression
header. (1.0)

'

b. Two separate fire water supplies, the recirculating water
pump house inlet basin and the secondary water supply tank. (1.0)

~

:

c. An OPERABLE flow path capable of taking suction from the
cir'culating witer pump house inlet basin and the secondary
water supply tank and transferring the water through dis-
tribution piping with OPERABLE sectionalizing control or
isolation valves to the yard hydrant curb valves, the last
valve ahead of the water flow alarm device on each sprin-
kler or hose standpipe and the last valve ahead of the
deluge valve on each deluge or spray system required to
be OPERABLE. (1.0)

Ref: WNP-2 T.S. pg. 3/4 7-18.
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8.6
According to the Limitations stated in the Operating Procedures
for the Reactor Core Isolation System (RCIC) (SOP 2.4.6):

What must you do to manually isolate RCIC when system
a.

initiation is not sealed in?
(0.75)

b.
Under what condition (s) can the auto flow controller
(RCIC- M 600) be removed from automatic?

(0.75)

t

8.6 a. Close the isolation valves using their respective control
switches.

(0.75)
b.' Only with permission of the Shift Supervisor.

(0.75)'

Ref: WNP-2 S0P 2.4.6, pg. 2 and 3 of 28, respect 4 y

FWf. ,,%
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8.7 With regard to certain shift personnel and their functions:

There must be two (2
Control Room at all ) times (TRUE or FALSE)? licensed reactor operators in the

a.

(0.5)
b. During new fuel handling operations, a licensed reactor

operator must be on the refueling floor (TRUE or FALSE)? (0.5)
c. During what modes of operation shall the Shift Technical

Advisor be on shift? (0.5)
d. If, while at power, the Shift Manager is incapacitated,

what action (s) should be taken? (0.75)

-
<

8.7 a. False (0.5)
b. False (0.5)
c. Modes 1, 2 an'd 3. (0,5)
d. The CRS or licensed SR0 (other than STA) shall assume his

diAles and immediately advise the Operating Manager. (0.75)

Ref: WNP-2 Admin. Proc: 1.3.2, pp. 3 (for a and c) and 2 for (d);
6.2.3, pg. 2 for (b).

.
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8.8 According to Standing Order / Night Orders (Admin. Proced.1.3.1):

a. A break occurs in a RCIC line. Would the following control
room instruments provide valid indications (Yes or No I f."N0", how could you verify the necessary informatioW)? (1.5)

1) MS-LI 610
2 RHR-FI-6038
3 SLC-LI-601

b. Following each refueling outage, independent verification
of the operable status is required for what types of
equipment? (1.0)

tga y, / ,fQ s.'/ Y .Nt TD / Y."'' k/IC Y *'
-

,
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fi '' ' r >.:1-
,,
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8.8 a. 1) No (0.2); Use alternate instrument MS-LR-615 (0.3)
2) No (0.2); locally (0.3)
3) No (0.2); locally (0.3) (1.5)

b. Safety related (0.5) and fire protection equipment (0.5) (1.0)

Ref: WNP-2 Admin. Proc.1.3.1, pp. 7 and 3, respectively.

'
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8.9 According to Monthly Operational Bulletins:

a. What would occur if RHR valves V-8, 9, and RHR-27A
were opened? (1.0)

b. How did the failure, on two shifts, to check chart movement
on wetwell level recorder CMS-LR/RR-4 contribute to loss
of wetwell level? (1.0)

c. Why is it important to ensure that local temperature
indicators at the nitrogen supply shed and in the reactor
building are monitored? '

(1.0)

8.9 a. The reactor vessel would be drained to the suppression
pool. (1.0)

b. The recorder had been, in fact, inadvertent.ly de-energized
so that annunciator alarm switches activated by the recorder
pen were also 0.0.S. (1.0)

c. No control room monitors exist. If nitrogen temperature
gets too low, nitrogen flow onto a 30 in dia. containment-

purge header and onto wetwell and drywell purge liner
inside containment could cause failure through nitregen
embrittlement. (1.0)

Ref: WNP-2 Monthly OP Bull: January 1984, pg. 4; April-May,
pg. 1; Feb-Mar, pg. 6, respectively. '
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8.10 With regard to the Emergency Plan Implementation Procedures,
which of the four emergency classes would you place the
T6TTowing: (2.0)

1) An ATWS.

2) HCTL exceededv

g3) Volcanic ash fallout severe enough to warrant plant
shutdown,;

(4)) Transport of a contaminated individual offsite

/
I '

,

7

/
/
|

|
|

,

.

.

8.10 (0.5 ea.) (2.0)
i

1) Alert
2) Site Area Emergency
3) Alert
4) Unusual Event

Ref: WNP-2'EPIP: 13.1.1, pp. 6, 20, 7 of 21, respectively.
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8.11 With regard to Control _Of Plant Operating Keys:

What is the limitation (s) with regard to issuing of ""

bypass and interlock _ keys not required for normal (0.75)
a.

operation?

b. Besides the bypass and interlock keys, there are (1.0)
two12).otherkindsofkeys:

m
1) What are they?
2) Where are they each stored?
3) Who is responsible for them? .

.

.

Issued to requesting party only with. permission of Shift .

8.11 a.
Manager /CRS. (0.75)

(1.0)(0.17 each for key type, location, responsible person.)b.

Control room panel keys - key cabinet in CR -e
Shift Manager /CRS.

Miscellaneous keys - key cabinet in Radwaste CR -*
Shi ft Support ":r.;;er

Suprouot
WNP-2, admin. Proc.1.3.23, pp.1 and 2 of 21, respectively.Ref:

.
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REACICR OPERA'IOR LICENSE EXMINATION i

Facility: WNP-2 ;

|

Reactor Type: BWR-5
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Examiner: I. S. Levy
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INSTRUCTIONS 'IO 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 cuestion
are indicated in parenthesis after the question. The passing grade requires
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.
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Emergency, and Radiological
Control
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Questions and Answers to WNP-2 R0 Exam - 11/6/84

!
.

1.0 Principles of Nuclear Power Plant Operation, Thermodynamics, Heat
Transfer and Fluid Flow (25.0)

|

Nfh- ' '

( g,3 l
'ny," - /
s

. -

1.1 RE f

Vf,f f{ f 60 h
(1.25.),

# ' # hb 4
| th

ON (1.0)

1.1 a. vuiiu i a6e uues not arrect the amount.. ....,. ........

of reactivity required to go critical, which determines
ECP (0.75). [The higher the initial count rate, the
higher the count rate when criticality is reached.] (1.25)

Ref: WNP-2 Reactor Theory, pg. 29 and 43.-

b. P = Po e(t/T)
T = 40 / (In2) = 57.71 sec-1
t = 57.71 (In(P/Po)) = 212.88 sec (1.0)

Ref: WNP-2 Reactor Theory, pg. 61.
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1.2 With regard to some aspects of Fission Product Poisons:

a. Of the two fission product poisons Xe and Sm, give two (2)
reasons wg xenon is more troublesome. (1.5)

b. What is the mechanism (s) for removal of Samarium-149
once it is produced in the core? (1.0)

.

.

. .

(1) Because of its exceptionally large thermal neutron-' 1.2 a.
absorption cross-section (0.75); (2) its concentration

varies with reactorSp w rM.y$47.f
1 1 and/or time ( .75)

24 (1.5)(t)(c p A4 a s ces Ma st e a r

b. Sm-149 is removed only by burnout (1.0)

Ref: WNP-2 Reactor Theory, pp. 83 and 87, respectively.
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. 1.3 When control rod density in the core decreases at higher
N burnups (from pulling rods) the void coefficient of reactivity

becomes more or less (choose one) negative? Whr? (1.5)/
.

1.3 Less (0.5). Since local steam voids cause an increase in
thermal diffusion length (0.5), control rods, which absorb
thermal neutrons, make the steam void reactvity coefficient
more negative (0.5) [Therefore, reduced control rod density
causes the void coefficient to be less negative.] (1.5)

Ref: WNP-2 Reactor Theory, pp. 98-99.
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' 1.4 The effective decay constant for up power transients will be
higher or lower (choose Jone compared to its value for
down power transients. Wye the reason for your answer. (1.5)

o&

|

.

1.4 Higher (0.5). For up power transients the short lived
precursors are dominant due to'the addition of power (0.5),
while for down power transients the long lived precursors
dominate the decay constant (0.5) (1.5)

Ref: WNP-2 Reactor Theory, pg. 54.
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1.5 Following a scram from high power, answer the following:

a. What are the most reactive regions of the core? (1.0)

b. Why are these regions more reactive? (1.25)

c. What problem does this cause for the operator during
ji g? (1.25)a subsequent start up. f

.

.

1.5 a. Near the edges and at the top and extreme bottom (1.0)|

,
b. Xe concentrates, during power operation, where power is

! highest, i.e., in the center and near the bottom of the
core (0.75), where it acts as a poison, adding negative
reactivity (0.50) (1.25)

c. Operator must be extremely cautious while pulling edge
and top rods (0.5) since normally low worth rods now have
excessively high incremental worths (0.75) (1.25)

Ref: WNP-2 Lesson Plan, Figure 4-12.
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1.6 Give four (4) inputs or outputs for a reactor heat balance,
stating whether it is an input or output and a brief(3 yV description as to wjyt t is. (3.0)i

! 1.6 (any 4 9 0.75 each) (3.0)

a. Feedwater flow - heat input (0.25) going into the
vesser (or system) with positive enthalpy (0.5).

b. Steam flow - heat output (0.25) due to steam removing
energy from the core (0.5).

c. Recirc pump - heat input (0.25) due to energy added to
~the fluid in the core (or system) by the pumps (0.5)

d. CRD flow - heat input (0.25) due to fluid flowing into
'

the core (or system) with a positive enthalpy (0.5). -

e. Rx core thermal energy - heat input (0.25) due to being
primary source of heat input (0,5).

f. any other reasonable answer such as RWCU inputs / outputs, etc.

Ref: MTC; Thermo/HT/FF (3/83), pp. 8-50. Mb'd k o 3Se S
I
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1.7 Following initial criticality (MSIVs closed, moderator
T > 212*F), a constant positive period is established.
Briefly explain what happens over the next several hours
to pressure, temperature and power if nct rod movement occurs. (1.5)

l

1.7 Power initially increases but levels off due to negative
reactivity insertion resulting from increasing moderator -

temperature (0.5). Pressure and temperature initially
increase but level off when power levels off then reduces due
to ambient losses (0.5). The reduced T causes the cycle to
start again so that long tenn power, pressura and temperature
will oscillate around point of adding heat (0.5). (1.5)

Ref: Standard Reactor Theory.

|

I
.

4

7

.. . - . , . . . - . - . . . . . .



,
.-. , -- -

'

.
' -..

.

1.8 What are two (2) reasons a centrifugal pump should be
started with the discharge piping filled and the discharge
valve shut? (1.0)

.

'

.

1.8 Water hamer and excessive starting current. (1.0)
'

Ref: Morris T.C.; Thermo/HT/ Fluid Flow (3/83), pg. 7-123.
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1.9 a. Assume the reactor is at 100% power and flow. Explain
what happens to core flow, and wh , for a reduction inJ
power by driving rods in. (Recirculation pump speed
remainsconstant.) (1.25)

b. At low power conditions prior' to void generation, an
increase in reactor power by control rod withdrawal will
(increase, decrease, not change) flow through the core.
Choose the correct answer and explain your choice. (1.5)

.

;

l

)

.

'

1.9 a. Core flow would increase (0.5) due to a reduction in two
phase flow condition (and, therefore, in the core less
resistance to flow) (0.75). (1.25)

.

b. Increase (0.5). Flow resistance in the channels drops
due to decreased liquid viscosity with temperature (0.5);
and greater density differences between warm channels and
cool downcomer will increase flow due to increased thermal
driving load causing greater natural circulation (0.5) (1.5)

Ref: Morris T.C.; Thermo/HT/ Fluid Flow (3/83), pg. 9-51.
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1.10 There are several characteristic transients that would be
limiting because of MCPR.

a. List any two (2) of these transients. (0.75)

b. Assuming for each of the transients in (a) they occurred
at 100% power, E0C and full rod out conditions, give:

1. the most important reactivity ccoefficient involved. (0.5)

2. What occurred in the reactor and jd1t t occurred to Iji
aTTiiict this coefficient. (0.5)

.

1.10 Any 2 of following. pts: a) 0.375 each; b) (1) 0.25 each;
(2) 0.25 each (1.75)

Jaj, b(1) b(2)

Generator load reject w/o bypass; void coefficient, voide
collapse from pressure increase

Turbine trip w/d bypass; void coefficient, void collapsee
from pressure increase

,

Loss of feedwater heating, void coefficient, void collapsee
from subcooling

Inadvertent start of HPCS pump; void coefficient, void collapsee
from subcooling

Feedwater controlling failure high; void coefficient, voide

collapse from subcooling

Ref: Morris T.C.; Thermo/HT/ Fluid Flow (3/85), pg. 9-94 through 9-96.
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1.11 Given:
Rx pressure at time T = 675.3 psig
Rx pressure at time T + 1 hr = 215.3 psig

a. What is the Rx cool down rate for this hour? Shcw all
calculations. (0.75)

b. Is this rate acceptable at your plant? (0.5)

.

1.11 a. (Because the reactor operates at saturated conditions the
temperature for time T and T + 1 hr can be found using the
steam tables.) ,

1) Saturation temperature for 690 psia is
approximately 502*F.
Saturation temperature for 230 psia is
approximately 394*F. (0.375).

2) Cool d'own rate = (502*F - 394*F)/1 hr.
>

Cool down rate = 108*F/1 hr. (0.375)
b. No. (The cool down rate limit is 100*F per hour.) (0.5)
Ref: Steam Tables and WNP-2 Tech. Specs.
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1.12. Answer TRUE or FALSE for each of the following:

a. As water flows around a bend in a pipe, the velocity of
the water is uniform throughout the diameter of the pipe. (0.5),

b. The pressure in a static fluid always decreases with
increasing elevation of the measurement. (0.5)

:

1.12 a. ' False (0.5)
b. True (0.5)

Ref: General Fidid Dynamics Text.
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1.13 Will an increase in the following factors (taken separately)
increase, decrease, or not change differential rod worth? (1.5)
a. thermal diffusion length
b. neutron flux at the rod
c. core average neutron flux

!

.

1.13 a. increase
increase - a 5* -3 4 " M'b*F ' ' * * d W g4

(0.5.

b. (0.5
3 m. .; lod f+1. UsJ o surW '' (0,5)decrease-. csr % /

,c.
* ore m y }l) 4 cu u sou a . Isd

Ref: WNP-2 Reactor Theory, pg. 80. cu
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13 . EQUATIONS / DATA SHEET |
|

e /T M = 1/(1-k)tP = Po

5q N(t) = No e-AT1C1 = 3.7 x 1010

a = (Lg+L.) (4 rod)2 'aD = - 1 x 10 5 aK/ *r r_

E ($4v5)
'

= - 1 x 10 3 AK/% voids n = v/(1 + d)ay ,

K
P = I $ v/(3.7 x 1010)

,
_

.

T = (8 p)/1pK

ap = -4.5 x 10 4 dK/% power t = 1/p + (3-p)/ Ap
,

K
t= 1/(p-5)

<

I(t) = Io e-At

Tl/2 = in(2)/A

Cp = (CP ase) (Ks) (K )b A
5 = xSg + (1-x) Sgj

Q = MCp At
1 in. = 2.54 cm

Ap = f L pV2 ,

D 2ge 1 gal. = 3.785 liters

i f = 64/Re i kg = 2.205 lb

| p = k(eff) -1 N = pao /A

17.58 vatts = 1 BTU / min
,

'

1 CR1 1-K(aff)2 1 psi = 6.895 Pa
~* *

E (0 OC). 1 psi = 2.036 - H
H 0 (G 4C)M CR2 1-K(eff)1 1 Psi = 27. 68 -

S = .0071, .

i Q = !!ah __

1 = 2 x 10 5 sec.

! Q = UAAT

.
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2.0 Plant Design. Including Safety and Emergency Systems (25.0)

2.1 With regard to the Diesel Generators:

a. The " Emergency Bypass-Test" selector switch is in
" Emergency Bypass" position when a low reactor water
level initiation signal is received. Which diesel
generator trips would still be operable 7 (2.0)

b. Which of these trips would be bypassed if the selector
switch was in the " Test" position and the same
initiation signal was received? (0.5)

.

..

.

2.1 a. (all 4, 0.5 each) (2.0)1. Engine overspeed
2. Generator differential relay
3. Fail to start (incomplete response)
4. Emergency stop pushbutton

b. None (0.5)
'

Ref: WNP-2 System and Procedures; DG, pg. 33-35.
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2.2 What safety action (s) are auto-initiated at each of the
following indications:

a. Level 4 (31.5")? (0.5)

b. Level'2 ( -50")? (0,5)

c. 1135 psig? (0.5)

d. 1076 psig? (0.5)

|

|

|

2.2
a\ unback recirc. flow if o i reactor eedR

f, h d alcu m- 6A Lug .k . N AC M d (0.5)'

c

b. Initiate RCIC and HPCS; t p recirc. pump; initiate
NSSS iso groups 1, 2, 3, 4 and 7. (0.5)-

c. ATWS trip of recirc. pumps. (0.5)
d. 2 MSL S/R valves open (relief mode). (0.5)

Ref: WNP-2 System and Procedures; NBI, pg. 55 and 57;
Main Steam, pg. 32.
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2.3 With respect to the Automatic Depressurization System (ADS):

a. , List-41rcluding setpoints) the automatic activation
CenceforADS. (1.5)

Which initiation signal (s) can be cleared by pressing
a Seal-In Reset pushbutton(s)? (1.0)

c. Which of the signal (s) in (b) can be cleared only if
the initiating condition no longer exists? (0,5)

Sf* fY$

f2.3 a. 1. H1 drywell pressure (>1.65
2. Lo water level (level 3: ' u t 1 1 ,, (0.3)-

,

(0.3)3. Lo water level (level 1: ') (0.3)
,

-

4. 105 second timer timed out (0.3)5. >1 low pressure ECCS pump (125 psig for RHR/LPCI;,

145 psig for LPCS).
(0.3):

b. 0.5 pts each
(1.0)1. ADS A(B) reactor pressure vessel low level logic

| 2. Hi drywell pressure A(B)
.

| c. Hi drywell pressure
(0.5)

Ref: WNP-2 System and Procedures; AOS, pg. 8-10; 12; and 12,
respectively.

1
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2.4 With regard to the Reactor Protection System:

a. Which trip (s) can only be bypassed manually? (1.25)
b. With regard to the backup scram valves:

,

1. Are they solenoid or air operated? (0.5)
2. To cause a scram, do they:

a) energize or (b) deenergize (if solenoid)
c) pressurize or (d) vent (if air operated)
choose only _1 answer) (0.5)

3. What is their function? (0.5)

2.4 a (0.417 each) (1.25)
1. APRM Hi-Hi
2. APRM inop.
3. Scram discharge volume Hi level trip

,

b. 1. solenoid (0.5)2. energize (a) (0,5)
3. bleed air from scram valves (vent header to atmosphere) (0.5)

Ref: WNP-2 System and Procedures; RPS, pg 15, 15, 16;
and 30-31, respectively.
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2.5 With regard to the AC Electrical Distribution System:

a. Which lockout relay will be tripped upon a Transformer
DTfTerential Current (87TM)? (0.5)

b.
Listthree(_3)istripped?actions which will occur when the lockout
relay in (a) (1.5)

c. The loss of which 480V MC bus will deactivate both
loops of shutdown cooling? (0.5)

d. What happens upon the loss of the normal and startup
sources for SM-4? (0.75)

2.5 a. Unit lockout (86XU) (0.5),

b. any 3, 0.5 pts each (1.5)
Trips and locks-out all "N" breakerse *

Trips 4F circuit breaker (Generator Exciter Field Breaker)*

Trips main turbine (20 AST)e
- e De-energizes 86XIV

Starts oscillographe
e Starts computer,

c. MC-8-B-A (0.5)
d. automatic transfer of SM-4 to the Division 3 EDG (0.75)

Ref: WNP-2 System and Procedures; AC Distr.; pg.15 and 16
for a, b, d; A0P 4.7.1.9, Loss of Power to SM-8,
pg. 3 of 4 for c.
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2.6 Concerning the Standby Liquid Control System (SLC):

a. Give three (3) of the four automatic actions which occur
when the SLC System Control Switch is placed in the
"Sys A" position? (1.0)

b. What is the purpose behind the SLC storage tank heater? (1.0)

c. There is a SLC pump trip on low flow (TRUE or FALSE)? (0.5)
1

,

.

;

2.6 (any 3, 0.33 each) (1.0)
a. 1. Both SLC squib-valves fire.

2. RWCU-V-4 isolates.
3. Both SLC storage tank outlet valves open.
4. SLC-P-1A starts (if at least one suction valve is open).

b. Maintains solution temperature high enough to prevent
precipitation of the sodium pentaborate. (1.0)

c. False (0.5)

Ref: WNP-2 System and Procedures, SLC; pg. 9,13,10, respectively.
'

.

,
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2.7 Answer the following questions concerning the Low Pressure
Core Spray System (LPCS):

a. What is the rated flow of the main LPCS pump? (0.75) !

b. In shutting down LPCS to standby readiness, is the !injection shut off valve (LPCS-V-5) closed before '

stopping the LPCS pump (Yes or flo)? M? (1.25)
c. The check valve located inside the drywell is motor-

operated (Yes or flo)? (0.5)o

d. What are the interlocks associated with the auto-opening
of the LPCS-V-5 injection valve? (0.75)

/ps .
/

Y.

F/
2.7 .a . 6350 gpm sid reactor t suppressionchambeh (0.75)

b. No (0.5); to ensure no voids are left .in the discharge
line which wouldcause water hammer upon subsequent pump
restart (0.75) (1.25)

. Na
(0.5)

d. No undervoltage on SM-7 and reactor pressure <470 psig. (0.75)

Ref: WNP-2 System and Procedures, LPCS; pg. 8, 11-12, 5,
and 7, respectively,
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2.8 With regard to the Plant Service Water System (TS,W):

a. What is the purpose of the Chlorine System? (1.0)
TStA)

b. What causes starting of theJBCCW pumps and opening of
discharge valves? ~

(1.5)
c. Since TSW provides cooling only to non-essential equip-

ment, why_ must the plant be shutdown when neither TSW_h
pump can be started? (0.75)

2.8 a. To inject chlorine to retard the growth of algae within
TSW systems. (1.0)

b.. Pumps start on low pressure (<80 psig) on alternate
pump or undervoltage on SM 85 (75) for 15 sec (0.75);
dischaFge valve opens when pump starts if' control switch

-

'

in auto (0.75). (1.5)
c. Because components cooled by TSW are essential for

continued operation of the secondary and primar plant. (0.75)

WNP-2 System and Procedures, TSW; pg. 3,h, respectively.Ref:

a. w e @Jukudp da da umsa
g, L 7s m deM &pudao.w @ Aik w -
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2.9 Concerning the CRD Hydraulic System. give the appropriate
values for the following:

a. Insert drive water pressure at 400 psig reactor
pressure. (0.5)

: b. Cooling w.3ter pressure at 400 psig reactor pressure. (0.5)
,

4

2.9 1. Rx + 260 = 660 psig (0.5)
2. Rx + 20 = 420 psig (0.5)

Ref: WNP-2 System and Procecure's; CRDH; pg. 2.

1 i,NAer f dAL SX + 20D 30g

,

! *

.
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2.10 Concerning the Condensate Storage and Transfer System (CSTS): '

a. What is the minimum level that must be maintained in
T5Ttanks at all times? (0.5)

b. M is this minimum level required? (1.0)

'

2.10 a. 135,000 gal (6'8") (0.5)
b. To provide suction for RCIC and HPCS systems to ensure

immediate availability of sufficient condensate for
ECCS and shutdown (1.0)

Ref: WNP-2 System and Procedures; CSTS; pg.1 and 13.

|
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RPS ecember 1983j
. TABLE 1 g

h k GREACTOR SCRAMS

&
. Scram

Scram First Alarm Second Alarm Setpoint Bypass Scram Logic
! Manual 1/2 twice- - - -

Shutdown Mode 1/1 once- - - -

5 52 x 10 cps orting lin Y 1/4 onceSRM Hi-HI 1 x 10 cps -

lled
IRM Inop h Run Mode' 1/4 twice- - -

IRM Hi-Hi 108/125 120/125 In Run Mode 1/4 twice-

APRM Hi-Hi 12 % 15% In Run 1/3 twice-

APRM Hi-Hi .66WR + 42
'

.66Wg + 51% 1/3 twice- -

118% IN 1/3 twiceAPRM Hi-Hi - -

APRM Inop - - - - 1/3 twices

Scram Discharge A-52 5 '2-3/8" 52 7 ' l-l/2 " 52 9 '6" In S/D or refuelbl/2 twice
Volume B-524 ' 5-13/16" and keylock

itch bypassed ,/

(ReactorWater 13"- -

Level

Reactor High 1021 psig 1037 psig 1/2 twice- -

Pressure

Drywell High 0.1 psig (low) 1.5 psig 1.68 psig 1/2 twice-

Pressure

MSL High Radia- 1.5 x Normal 3 x Normal 1/2 twice- -

tion /Inop

(QotinRuM Any 3/4 MSLs
~

MSIV Closure 6% Closed- -

isolated
Turbine Throttle 5% Closed 30% Turbine First Any 3/4 TTVs- -

Valve Closure Stage Pressure
Turbine Governor 1250f supply 30% Turbine First 1/2 twice- -

Valve Fast oil pressure Stage Pressure
Closure

-

cNOTE: With Shorting Links removed, any one SRM, IRM, or APRM scram signal from any chan-

(, nel will result in a full scram (non-coincidence logic).

- 41 -
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3.0 Instruments and Controls (25.0)

3.1 With regard to the Rod Worth Minimizer System (RWM):

a. Under what two (2) conditions will the Select Error
alarm light be ITt? (1.0)

b. Above LPAP, what alarms remain operative? (1.5)

c. TRUE or FALSE: A rod block is applied upon the second
insertion error. (0.5)

,

. .

3.1 a. Whenever a selected control roo is not in the currently
latched group (0.5) or one currently positioned so as to
cause a withdraw or insert error (0.5) (1.0)

b. Inop/ Reset; Withdraw block; Insert block (1.5)
c. False (0.5) e

Ref: WNP-2, System Description, RWM, pp. 18, 20, 18, respectively.
.
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3.2 For the events listed, match the action (s) that will
occur in the Recirculation System. Assume that the pumps

'

are running in high speed. (An action may be used more
than once) (2.5),

.

i Events:
1. Suction or discharge valves <90% open.

2.
Vessel hi presssure (ATWS)^^~ ep;;3. Feedflow <30% "''' ~^"

4. Reactor vessel low level (Level 3)
5. RPT

Actions:
a. Fast Speed Trip
b. Slow Speed Trip
c. LFMG start.

.

.

.

3.2 (0.5) each (2.5)1. A, B
2. A, B

i 3. A, C
4. AC
5. A, C

Ref: WNP-2, RRC, pg. 39.

V
-

.

i
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3.3 According to Monthly Operational Bulletins:
'

a. How did the failure, on two shifts, to check chart movement
on wetwell level recorder CMS-LR/RR-4 contribute to loss
of wetwell level? (1.0)3

i
'

b. gWh is it important to ensure that local temperature
Indicators at the nitrogen supply shed and in the reactor
building are monitored? (1.0)

.

|

!

i

!
!
:

I
,

i .

,

3.3 a. The recorder had been, in fact, inadvertently de-energized
so that annunciator alarm switches activated by the recorder
pen were also 0.0.S. (1.0)

,

b. No control room monitors exist. If nitrogen temperature,

| gets too low, nitrogen flow onto a 30 in. dia. containment'

purge header and onto wetwell and drywell purge liner
inside containment could cause failure through nitrogen

j embrittlement. (1.0)
i Ref: WNP-2 Monthly OP Bul,1: April-May, pg. 1; Feb-Mar, pg. 6,

respectively.
;
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3a4 In reference to the Source Range Monitors (SRM):

a. What two (2) types of radiation are separated by the
pulse height discriminator (PHD)? Which one causes an
output signal from the PHD? (1.0)

Indicate (by Yes or No whether the following tripb.
circuits in the SRM eTe)ctrical circuitry will generate
a signal for use in the RMCS rod block circuitry: (3.0)

1. Downscale
2. Retract Permit
3. Upscale High
4. UpscaleHighHigh(shortinglinksinstalled)

) 5. Inop.
6. Reactor period.

i

i

.

| 3.4 a. Neutron and
output (0.5) gamma radiation'(0.5); neutrons cause

(1.0)
! b. (0.5) each (3.0); 1. Yes

2. Yes
3. Yes
4. No

'

5. Yes
6. No

Ref: WNP-2, System Description, IRM, pg.14 and 28, respectively.

!

<
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3.5 With regard to the Reactor Manual Control System (RMCS):

a. The accumulation light starts flashing: (1.5)1. What is the cause(s) of this?
2. What causes the light changing to " steady on"?

b. In mode 5 under what conditions, and in what manner will Select
block be indicated? (1.5)

c. Can an overtravel alarm be received i'f the control rod
is connected to its drive unit (Yes or g ? (0.5)

.

!

3.5 a. 1. High-level (5 cc) or low N2 pressure (970 psig)'(0.75)
2. Operator acknowledges alarm with " Accumulation Trouble

Acknowledge" pushbutton (0.75) (1.5)i

b. Any rod is not fully inserted (0.75); SELECT BLOCK
amber light (0.75) (1.5)

c. No. (0.5)
Ref: WNP-2, System Description, RMCS, pp. 7,11, and 18,

respectively.
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3.6 With regard to the RCIC system:

a. RCIC pump flow indicator RCIC-FIS-2 has two contacts.
What is the purpose of each contact? (2.0).

b. For monitoring steam flow to the RCIC turbine:

1. How many differential pressure switches (DPS) are
used to monitor steamflow? (0.5)

2. Where are they located? (0.75)
c. Should the RCIC-V-8 and RCIC-V-63 keylocked control

switches be left in OPEN or CLOSED position when
resetting any isolt. tion signal? (0.5)

) .dwdY
"'Q. ff& ,. J.)-

vg. g. . S 4*W
^

&A;%
o * M usz:= + C

f

;. u -

M3.6 a 1 A ,

6h2. q
"h (2.0)

b. 1. y4 [y ~
*

(0.5)
2.

.....o. une
........ eine to the RHR (0.375) (0.75)

Open 4 (p q {,c. (0.5)

Ref: WNP-2, System Description, RCIC, pp. 27, 27; and S0P 2.4.6,
pg. 2 of 29, respectively.
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3.7 Concerning vessel instrumentation, state whether the following
are TRUE or FALSE:

a. The Fuel Zone Range level indicators are calibrated cold. (0.5)
b. Level 1 (-128") will initiate NSSSS isolation groups:

1, 2, 3, 4, and 7. (0.5)
.

c. The reference leg design of the Level Indicators have been
designed to compensate for extreme temperature transients. (0.5)

d. Jet pumps 5,10,15, and 20 were individually flow
calibrated prior to installation. (0.5)

e. Pressure measured at the core inlet plenum is also used
as input to the CRDH system. (0.5)

'

3.7 (0.5) each (2.5)
a. False

b. False

c. False

d. True

e. False

Ref: WNP-2, System Description, NBI, pp. 57, 56, 5, 7, and 33,
respectively.
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3.8 With regard to the Power Range Neutron Monitoring System (PRMS): '

a. What four ($ subrystems make up the PRMS? (0.75)

b. Which.three Q) trips are input to RPS from the PRMS? (0.75)

c. For what two (2) conditions and for which components do the
white indicators next to the heat flux meters below the full core
display become lit? (0.75)

3.8 a. .RBM, Flow Unit System, APRM, LPRM (0.75)

b. APRM upscale thermal, APRM upscale neutron, inop. (0.75)
'

c. Failed (0.25) bypassed to t is from LPRMs associated
withrodselected(0.25)./ (0.75)

Ref: WNP-2, System Description: LPRM, pg. 1; APRM, pg. 36; LPRM,
pg. 4; respectively.
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3.9 Which type of detector (scintillation, ion chamber, fission
chamber or Geiger Mueller) is used in the following process
radiation measurements?

a. Main steam line
b. Off-gas post-treatment (0.5)

(0.5)c. Reactor building main exhaust
(0.5)

3.9 a. Ion chamber
(0.5)

b. Geiger-Mueller
(0.5)

* c. Gieger-Mueller
(0.5)

Re f: WNP-2 Syst. Descript., PRM, pg. 4, 3, 4, respectively.
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4.0 Procedures - Normal. Abnormal. Emergency and Radiological control (25.0)

(>

4.1 With regard to General Operating Procedure 3.1.2, Reactor
Plant Cold Startup:

What action (s) should the operator take to prevent RWCUa.
pump trip on lots flow. (1.0)

b. Why should you avoid heat-up rates that demand a high reject7'
temperature . (1.0)

( c. How will RPV water level stability be indicated? (1.0)

!{{}ff CO TOD CA f| S R U^ f0f0|f' 0 O

, u e. yen fy p ece4 xe.
/
/
/ -

/ -

I .

f

.1 a. By adjusting reject valves RWCU-V-31 and V-33 as required. (1.0)
b. This will cause high RWCU F/D inlet temperatures and RWCU

F/D isolation at 140*F. (1.0)

f c. By a small output signal on the RFW-FCU-10 controller. (1.0)
Ref: WNP-2 PPM 3.1.2., pg. 8 of 18.

.
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4.2 With regard to performing Rod or Minimizer (RWM) initiation
in accordance with the System Operation Procedures for RWM
(2.1.4):

I

a. How does the operator verify the RWM is not in " rod test"? (1.0)
b. What happens when the IN0P/ RESET pushbutton is depressed

liiifore the " System Initialize" pushbutton is depressed? (1.0)
c. What happens when the INOP/ RESET pushbutton is depressed

after the system is initialized? (1.0)

.

4.2' a. By depressing the TEST / SELECT button, observing illumi-
nation, depressing again and observing the light goet out. (1.0)

) b. Any previous alarm (" Comp /Progam") is reset, the Comp
f/ light and the RWM/ Program lights are illuminated. (1.0)

[; c. The RWM and program lights extinguish. (1.0 )

Ref: WNP-2 S0P 2.1.4, pg. 2-3 of 3.

N '
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4.3 Relative to the Emergency Operating Procedure for RPV Pressure
Control (RPV/P)(5.1.2):

a. List any three Q) of the five entry conditions. (1.5),

b. What are the four ($ systems to be used to augment the
main turbine bypass valves for controlling pressure below
1075 psig? Give any limiting condition on the use
of these systems. (3.0)

.

4.3 a. any 3: 0.5 points each (1.5)

1) RPV water level below +13.0 in.
2) RPV pressure >1037 psig
3) Drywell pressure >1.68 psig
4) A condition requiring MSIV isolation
5) A condition requiring reactor scram and power is

above 5% or cannot be determined.

b. (3.0)

1) SRV's (0.6), if suppression pool water level >17 ft (0.3)
2) RCIC(0.6),

3) FWCU (recirculation through heat exchanger and blowdown
mooes) (0.6); if no boron has be ed into RPV (0.3)

4) MainsteamlinedrainsQS-y-16,-19,-21 (0.6)
Ref: WNP-2 E0P 5.1.2, pp. 1 and 6-7 of 8. I4/rc b

swlJsdlereg V
fx All credif..
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4.4 a. The plant is in the process of starting up (Condition 2)
with all systems and components normal except that the "A"
IRM has previously failed high and was subsequently bypassad.
W "E" IRM now loses power and is declared inoperative. May
the plant continue in this condition for an extended period
of time without being in violation of Tech. Specs? Also
give the appropriate action statement.. (1.5)

b. CoJld you place the mode switch in run (Condition 1) to
bypass the action statec.ent in part "A"? (0.5)

4.4 a. Yes (0.5); place the RPS A channel in the tripped position
within one hour (1.0). (1.5)

b(No_(0 (0.5)

Ref: WNP-2 i/S. pp. 3/4 3-1; 3/4 0-1, respectively.
.
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4.5 Assuming a loss of feedwater heaters while operating at 100%
power, according to Abnormal Operating Procedure 4.2.7.2:

a. Give three Q) of the four events that could have caused
this? (2.25)

b. What change would you expect to see in the Main
Generator MW (increase, decrease)? (0.5)

c. What is the first immediate operator action you should
take7 (0.75)

4

.

4.5 a. (Any 3 @ 0.75 each) (2.25)
1. Heater isolation on high water level.
2. Turbine trip.
3. (System malfunction resulting in the) isolation of -

or more feedwater heaters.
4. (System malfunction resulting in the) closure of

f extraction stt am line valves for one or more feedwater
k *

.-g;S;S of'aj ii .I en| iS accep/ro.l
Increase ( g g a fy f /g su f},y|,b. a JQ .g,, (0.5)
Reducereactorpowe'r#"v'iafecNcuiatio

low # contr7f"f
^

(0.75)
I c.

p

. Ref: WNP-2 A0P 4.2.7.2, pg.1 of 2.
\ /wrfi,7c;/op.

'

\

f '3 hisc| 2^ |Ie GIM'"I PA
on/V a si S w M .#3s4/ A Z ;s Mb&cr "O}(,//(J/is-/c/ s$ 4# fCpf^fp-

o"w g'y'n d deJ' ma N f'** aAa e de
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4.6 With regard to the operating procedure for 250V DC
Distribution System (SOP 2.7.7), give any three (3) of
the four indications that the operator will have Tf the_

tie to distribution bus S2-1 has been completed. (2.25)

.

4.6 (Any 3 9 0.75 each) (2.25)

1. "250 VDC LOSS, BATT B2-1 FAIL" alarm on board "C"
in Control Room clears.

2. "250V VDC BATT B2-1~ GND" alarm on board "C" remains
cleared.

|

/ 3. Bus S2-1 voltage reads 220 to 250V on board "C".
l

O 4. Bus S2-1 ground lamps on board "C" are on.

,
Ref: WNP-2 LSOP 2.7.7, pg. 2 of 5.

wseam b ,es u c cb - e ,
Y

d g roa Ja re- . This 75 ^o4 reg feR

6tanneek 5%daed zoz . 8-t(q 2d&)

,
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4.7 Reactor coolant leakage into the primary containment from
unidentified sources shall not exceed (1) gpm and the
total coolant leakage shall not exceed (2) gpm. (1.0)

.

.

4.7 1. 5 gpm (0.5)
2. 25 gpm (0.5)
Ref: WNP-2 Tech Specs., pg. 3/4 4-9.

.

a

|

|
*

A

.
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4.8 The Reactor Operator reports that " GEN BUS DUCT TEMP HIGH"
and " GEN BUS DUCT CLR FLOW LOW" have activated and that bus
duct temperatures are increasing. The failure of which ,

'

component (s) is the most probable cause? (1.0)

.

4.8 The TSW solenoid supply valve (1.0)

Ref: WNP-2 A0P 4.5.6.1, pg. 2 of 2.

.
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4.9 According to AOP 4.8.3.2 " Loss of all RCCW " if no RCCW pumps
can be started during power operation, a rapid increase will

-

,

occur in ( Fill in ). (0.5)

4.9 Drywell pressure (0.5)
Ref: WNP-2 A0P 4.8.3.2, pg. 3 of 3.

.

t

i
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4.10 According to the Abnormal Operation Procedures for Fires
(4.12.4.1), one indication, other than fire alarm, will be
fire header pressure fluctuation (TRUE or FALSE)? (0.5)

.

.

.

4.10 True (0.5)
Ref: WNP-2 A0P 4.12.4.1,' pg.1 of 2.

.

'

t
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4.11 According to the Limitations stated in the Operating Pro-
cedures for the Reactor Core Isolation System (S0P 2.4.6),
what must you do if manual isolation is required at any time
that system initiation is not sealed in? (0.75).

.

.

4.11 Close the isolation valves using their respective control
switches. (0.75)

Ref: WNP-2 S0P 2.4.6, pg. 2 of 28.

'

.

4
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4.12 With regard to Administrative Procedures:
i

There must be two (Roomatalltimes.(J2 licensed operators,in the Control
a.

TRUE_or_ FALSE)_? _ (0.5)

b. During new fuel handling operations, a licensed o
must be on the refueling floor (TRUE or FALSE)? (0.5)

.

I

I

!

! 4.12 a. False (0.5)
\ mm

False'

(0.5)

Ref: WNP-2 Admin. Proc: 1.3.2, pg. 3 and 6.2.3, pg. 2, respectively.

L
co a / / & Sj f /!r (61 he| gu;iY //c

-

i.S

bIfMf offraNf fe irrm*A| s f TS l.2.2.cl.

AL EA C& kt Of? aNb.D'I!c^
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4.13 According to Standing Order / Night Orders (Admin. Proced.1.3.1),
under what conditions can the reactor operator shut the reactcr
down without being instructed by the Shift Manager or required
by the Emergency Procedures? (1.0)

;

4.13 When safety of reactor is in jeopardy or when operating '

parameters exceed any RPS setpoint and autoshutdown does
not occur. (1.0)

, -

Ref: WNP-2 Admin. Proc.1.3.1, pg. 2.

i
,

I
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4.14 With regard to the Health Physics Program, what are the
whole body exposure limits for the following: (1.0)
a. Administrative exposure limits (day, quarter, year)

b. Lifesaving actions

7~ [_Q
4.14 1. 300 mrem / day (0.17);' 1100 mrem / quarter (0.17);

5000 mrem / year (0.16)/ \
2. 75 rem (0.5) 'r (1.0)

-
-

Ref: WNP-2 Health Physics Program, 3.1.5, pg. 4 of 5.

c ,ac 9 % a u nu ~~g
3ETepm i.u.5,(cgsce
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