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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 SRO candidates passed the examinations.
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REPORT DETAILS

Persons Examined

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

Examiners
Paul Gage
Ira Levy
Gary Sly

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

Paul Cage

Ira Levy

Gary Sly

Gary Johnston (observer)

The responses to the comments provided by the utility representatives
ace 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.

Exit Meeting

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



NRC:

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

Gary Johnston - NRC Examiner (Obeerver)

Al Toth - Sr. Resident Inspector

Utility:

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
examinations was held. It was explained to the facility personnel that
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.




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; 3.6¢c; 3.8b; 3.8¢c

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

SRO_Exam

Section 5: 5.7b; 5.8; 5.10.

Section 6: 6.1b (2); 6.2a; 6.3a; 6.5b; 6.6; 6.8; 6.9%a.
Section 7: 7.2; 7.5b.

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



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

kO Exam

Section 1
Question 1.1
Facility Comment:

Response:

Question 1.13.b
Facility Comment:

Response:

Question 1.13.c

Facility Comment:

Response:

Section 2
Question 2.2.a

Facility Comment:

Response:

Requesr partial credit for using period of 40 second.

Knowlcige of "doubling time" is important part of questionm.
Anyone can plug equation if period is given in seconds.
No change to answer key.

Assuming no change in core average neutron flux.

Question said "taken separately” and core average flux is
part of question 1.12.c. No change to answer key.

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

Fven 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.

Facility requeste 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.

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.



Question 2.4.a

Facility Comment:

Response:

Question 2.5. aé&b.

Facility Comment:

Response:

Question 2.5¢
Facility Comment:

Response:

Question 2.7.b

Facility Comment:

Response:

Question 2.8b

Facility Comment:

Response:

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

All correct answers

Additional answers added to key.
required for full credit.

The question is unfair as it requires the candidate to
memorize relay numbers.

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

Operators are not required to memorize 480V distribution.

Operators should recognize which bus supplies the
shutdown cooling system. If asked the operator should be
able to draw a one line diagram of the 480V distribution
system that serves the engineered safety features
equipment,

Operators should not be required to memorize steps in an
operating procedure. Also, first part of answer should be
" "

yes",

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

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.

Key changed to remove time delay and add additional correct
answer., All three answers required for full credit.



Section 3
Question 3.1b

Facility Comment:

Response:

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

Ala.ms 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:

Response:

Question 3.6.a

Facility Comment:

Response:

Question 3.6b

Facility Comment:

Response:

Section 4
Question 4.1

Facility Comment:

Response:

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

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.

This question is not realistic. Operators do not

memorize FIS switch numbers.

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.

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

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

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

Examiver disagrees with facility comment. No change
to answer key.



Question 4.2

Facility Comment:

Response:
Question 4.5a

Facility Comment:

Response:

Question 4.5b

Facility Comment:

Response:
Question 4.6
Facility Comment:
Response:
Question 4.12b

Facility Comment:

Response:

This procedure is not used for operation of the RWM.
The volume 7 surv. procedure is used to verify RWM
operability and to operate that plece 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.

See respouse to Sorensen letter.

Only answer | 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.

The key has been changed to delete #3. #4 is
acceptable only if there is no turbine trip.

This is okay if #1 only is accepted. On a turbiae
trip, vou don't worry about this because a loss of F.W.
heating occurs with every turbine trip.

With the changes to 4.5a, no change to 4.5b is necessary.

This question requires total recall of procedure.

See response to Sorenson letter.

This can easily be confused with the licensed operator
requirement of T.S., 6.2.2.d which requires an SRO for
core alterations. Should give credit for a true answer
as well.

A "true'" answer 1is acceptable, if the T.S. is
referenced.



SRO EXAM

Section 5.

No additional facility comments.

Section 6.
Question 6.2.b
Facility Comment:
Response:
Question 6.3.b
Facility Comment:

Response:

Question 6.4.a
Facility Comment:

Kesponse:

Question 6.4.b

Facility Comment:

Response:

Question 6.5.c

Facility Comment:

Response:

Question 6.7.a

Facility Comment:

Response:

Throw out-not relevant

See response to Sorensen letter.

Too detailed, throw out.

Key answer too detailed. Changed to accept a
description that it is a centrifugal d~vice used
to actuate the trip lever or some similar
statement.

Add "all 7 ADS valves" to key.

Since there are l4 switches, answering "all 7 ADS
valves" is not specific enough,

Use of the word "normal" is misleading - would never
push ADS pushbuttons under normal conditions - may
have confused some people.

1f it appears the use of the word "normal" confused
a candidate, consideration will be given in the grading.

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

ES-402~A.2 states "Candidate should be able to
reproduce from memory...electrical distribution system.
Also see response to Quesiton 2,5c.

Also withdraw block, RWM Block (poseibly-not always).

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




Question 6.7b
Facility Comment:
Response:
Question 7.3.a

Facility Comment:

Response:

Question 7.4

Facility Comment:

Response:

Question 7.5.b

Facility Cowument:

Response:

Question 7.6

Facility Comment:

Response:

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

Answer key changed to include "bypassing on RSCS",

Answer should be generalized to simply say strip bus,
energize bus, reload bus. The present answer requires
memorization of operating procedures.

The answer key has been changed to remove panel and
breaker numbers as required for full credit. However,
more description is required than proposed by the
facility. See response to Sorensen letter.

There are more than 1400 Annunciator procedures. Two
points is too great of importance to place on one of
them. Please consider reducing point value.

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
effluent release. Memorization of 1400

annunicator procedures is not required. Also see
response to Sorensen letter., Answer key revised to
remove numbers from the required answer.

Requires total recall of operating procedures. Also
the evolution is only for startup after complete drain
down and is done very seldom.

This question requires system knowledge expected of
an SRO candidate. However, since this is done very
seldom, this part of question was deleted.

Procedure is wrong - Tech. Specs. require RWM-RS5CS to be
operable prior to decreasing below 20%,

Examiner disagrees with facility comment. Surveillence
is required to be performed within one hour after RWM
auto-initiation when reducing thermal power (WNP-2,
T.8; 4.1.4.1,¢, 3/4 1-16). No change to answer key.



Question 7.8

Facility Comment:

Response:

Question 8.2.a

Facility Comment:

Comment :

Question 8.9

Facility Comment:

Response:

Question 8.10

Facility Comment:

Response:

Question i1equires total recall; doubtful anyone will
get right. Please consider point values.

The question includes information that an SRO is expected

to know, but to confirm by checking the Tech. Specs.
Question has been deleted.

Answer "a" gives only the action statement for the
LCO. Credit should also be given for explanation of
why the candidate believes his answer to be as he
indicated. If you wanted the action statement, it
should have been asked for.

Credit will be given for reasonable explanations

as to why the Tech. Specs. require the candidate
to take action.

This is an unfair question!

Initial training does not necessarily incorporate MOB
training into it. Without the benefit of reading

the MOB, the chances of candidates getting the correct
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.

Part b has been deleted. Parts a and ¢ require systems
knowledge. The candidates should be able to answer

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

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
imagine any operator declaring an emergency events
without reference to EOP's ro EPIP's for guidance.

SRO candidates are expected to have knowledge of both
symptomatic~based condition and situation-based
conditions which call for event classification,
However, we agree that they would be expected to
check the EOP's or EPIP's prior to making an
emergency event de.laration,



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

Question 4.5

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 i{s to determine the level of awareness of the operator to control
room indications. The operator shcould 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.



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 i{s that the candidate know in general what
needs to be done to accomplish the operation of tieing the 250V battery B2-l
to the DC distribution bus 82-1. 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 E§<402, A.4, Part b of the question has been
deleted.



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 appiicable. 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, 1is
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 termirology 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 writcen our examination to be consistent with the Job Task
Analysis (JTA) for RO/SRO persomnnel. The NRC has & very active program
which includes Industry participation to evaluate exam questions, Our



goal is to be able to use JTA to evaluate the importance and
applicability of examination questions to RO/SRO job performance. We
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 REGULATORY COMMISSION
REACTOR OPERATOR LICENSE EXAMINATION

Facility: WNP-2

Reactor Type: BWR-5
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Bxaminer: 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 quest.on
are indicated in parenthesis after the question. The passing grade regquires
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.

Cateqgory %t of Candidate's % of

Value Total Score Cat. Value Category
25 2 1. Principles of Nuclear Power

Plant Operation, Thermodynamics,
Heat Transfer .and Fluid Flow

25 25 2. Plant Design Including Safety
and Cmergency Systems
A a3
T s 3. Instruments and Controls
25 25 4. Procedures: Normal, Abnormal,
Emergency, and Radiological
" Control
9
00 TOTALS

Final Grade \J

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

Candidate's Signature



Questions and Answers to WNP-2 RO 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? Why? (1.25)

b. How long will it take to reach 0.08% power, if the reactor
'T?'}us critical at 0.002% power and on a steady period with
a “"doubling time" of 40 seconds? (Show all work.) (1.0)

No (0.5). Initial count rate does not affect the amount

of reactivity required to go critical, which detemines

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 elt/T) i
T =40/ (1n2) = 57,71 sec’}  (°¥)
t = 57,71 (In(P/Po)) = 212,88 sec (v.r)

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




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 why xenon is more troublesome. - (1.5)

b. What is the mechanism(s) for removal of Samarium-149
once it 1s produced in the core? (1.0)

L (095 4aks)

1.2 a., (1) Because of its exceptionally large thermal neutron
absorption cross-section (0.7%); (2) 1ts concentration

varies with reactor r leyel ang/or time (J.75): (1.5)
) xe as m.llay_ ML&J

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

Ref: WNP-2 Reactor Theory, pp. 83 and 87, respectively,




1.3

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 cne) negative? Why?

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.]

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

(1.5)

(1.5)



1.4 The effective decay constant for up power transients will be

higher or lower (choose one) compared to its value for
3535 power transients, ve the reason for your answer. (1.5)

1.4 Higher (0.5). For up power transients the short 1ived
precursors are dominant due to the addition of power (0.5),
while for down power transients the long 1ived precursors
dominate the decay constant (0.5) (1.5)

Ref: WNP-2 Reactor Theory, pg. 54,



1.5

Following a scram from high power, answer the following:
a. MWhat are the most reactive regions of the core?
b. Why are these regions more reactive?

€. What problem does this cause for the operator during
a subsequent start up. Why?

a. Near the edges and at the top and extreme bottom

b. Xe concentrates, during power operation, where power {s
highest, {.e., in the center and near the bottom of the
core (0.75), where it acts as a poison, adding negative
reactivity (0.50)

€. 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)

Ref: WNP-2 Lesson Plan, Figure 4-12,

(1.0)
(1.25)

(1.25)

(1.0)

(1.25)

(1.25)



1.6

Give four (4) inputs or outputs for a reactor heat balance,
ng whe

stat i er it is an input or output and a brief
description as to why it Ts. (3.0)

(any 4 @ 0.75 each) (3.0)

a. Feedwater flow - heat input (0.25) going into the
vessel (or system) with positive enthalpy (0.5).

b. Steam flow - heat output (0.25) due to steam removing
energy from the core !5.5).

€. 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 lﬁ.gi.

f. th bl h as R i . .
any other reasona p azsnr suc‘ ‘_a.s WCU inputs/outputs, etc
Ref: MTC; Thermo/MT/FF (3/83), pp. 850,




T > 212°F), a constant positive period is established.
Briefly explain what happens over the next several hours

\

|

\
Following inftial criticality (MSIVs closed, moderator
_ to pressure, temperature and power 1f no rod movement occurs, (1.5)

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 term power, pressure and temperature

will oscillate around point of adding heat (0.5). (1.5)

|
1.7 Power initially increases but levels off due to negative
Ref: Standard Reactor Theory,



1.8

1.8

What are two (2) reasons a centrifugal pump should be

started with the discharge piping filled and the discharge
valve shut?

Water hammer and excessive starting current,

Ref: Morris T.C.; Thermo/HT/Fluid Flow (3/83), pg. 7-123.

(1.0)

(1.0)



1.9

1.9

a. Assume the reactor is at 100% power and flow. Explain
what happens to core flow, and %gx, for a reduction in

power by driving rods in. (Recirculation pump speed
remains constant,)

b. At low gg;gr 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.

(1.25)

(1.5)

?. “a“,'y;d.‘ Nk wt 43 §i==7$vf-~<*“1‘f4¥~~Jy-4h..

N S A T -
. W&M “ £ Jo-15" %,

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).

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)

Ref: Morris T.C.; Thermo/HT/Fluid Flow (3/83), pg. 9-51.

(1.25)

(1.5)
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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 ccoefficient involved. (0.5)

2. MWhat occurred in the reactor and why it occurred to
affest 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) (1) b(2)

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

e Turbine trip w/o bDypass; void®coefficient, void collapse
from pressure increase

® Loss of feedwater heating, void coefficient, void collapse
from subcooling

e Inadvertent start of HPCS pump; void coefficient, void collapse
from subcooling

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

Ref: Morris T.C.; Thermo/HT/Fluid Flow (3/85), pg. 9-94 through 9-96,

10
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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)

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 s
approxinately 502°F,
Saturation temperature for 230 psia is

approximately 394°F, (0.375)

2)  Cool down 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.

11



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.

b. The pressure in a static fluid always decreases with
increasing elevation of the measurement,

1.12 a. False
b. True

Ref: General Fluid Dynamics Text.

12
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(0.5)



1.13 Will an increase in the following factors (taken separately)

increase, decrease, or not change differential rod worth

a. thermal diffusion length
b. neutron flux at the rod
C. core average neutron flux

1.13 a. increase
b. 1increase
c. decrease

Ref: WNP-2 Reactor Theory, pg. 80.

13
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13 EQUATIONS/DATA SHEET

P =P, e/t M = 1/(1-k)
1C4 = 3.7 x 10108q N(t) = No e=AT
ap = = 1 x 10-% &/°F Gre (Letlg) (srod)?

K (¢avg)
a, = = 1 x 10-3 &K/Z votds _ n = /(1 +d)

3
Pe=C ¢ v/(3.7 x100)
@ = = 4.5 x 10-" AK/Z°F

K t = (8-p)/2p

ap = =4.5 x 10-* _8_!/_2 power T =1/p + (8p)/2p
K

L/
I(t) = Io e~At .

ve Ve 4 xveg
TV2 = ta(2)/A

H= xh‘ + (1=y) bg

S = XS‘ + (1-x) Sg

Q = MCp At
P l]in.=2.54 cm
dp = £~ oV
f = 64/Re 1 kg = 2.205 1b
p = k(eff) -1 N = pAg/A
K(ef . .
17.58 watts = 1 BTU/min
1 @ 1-K(eff)2 lpsi = 6.895 Pa
lpsi = 2,036 = H, (@ 0OC)
M CR2 1-K(ef£)1 lpsi = 27.68 * H (@ 4C)
. B = .0071
Q = Mah

. T = 2 x 10-5 sec
Q = UAAT
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Table 1. Saturated Steam: Temperature Table—Continued
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2.0 Plant Design, Including Safety and Fmergency 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 si?na\ is received, Which diesel
generator trips would still be operable? (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 Proce&ures; DG, pg. 33-35.
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2.2

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

a. Level 4 (31.5%)?

b. Level 2 ( -50")?
c. 1135 psig?
d. 1076 psig?

a. Runback recirc. flow if only 1 reactor feed pump.

S Y (08 (s
b. Initiata RCICgand HPCS' trip rccir'c. initiate

NSSS 1so.droups B 2! 3, 4 and 7, <W3t:::(h,m.)

C. ATWS trip of recirc, pmps.
d. MSL S/R valves open (relief mode).

Ref: WNP-2 System and Procedures; NBI, pY. 55 and 57;
ain Steam, pg. 32.

Ak (Tt P
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(0.5)
(0.5)
(0.5)
(0.5)

(0.5)

(0.5)
(0.5)
(0.5)



2.3

With respect to the Automatic Depressurization System (ADS):

a. List (including setpoints) the automatic activation
s

sequence for

b. Which initiation signal(s) can be cleared by pressing

a Seal-In Reset pushbutton(s)?

€. MWhich of the signal(s) in (b) can be cleared only if
the initiating condition no longer exists?

a.
. Lo water level (level 3:
Lo water level (level 1:

O BwWN e
.

145 psig for LPCS).
b. 0.5 pts each

1. ADS A(B) reactor pressure vessel low level logic

2. Hi drywell pressure A(B)
€. Hi dryweil pressure

Ref: WNP-2 System and Procedures; A0S, pg. 8-10; 12; and 12,

respectively)‘ -+ N0 I Iy,

« Hi drywell pressure (>1.65 psig)H

-129")

. 105 second timer timed out
« 21 Tow pressure ECCS pump (125 psig for RHR/LPCI;

16
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(1.5)

(1.0)

(0.5)

e

ocooco
.

W W W w

— S S St

(0.3)

(1.0)

(0.5)



2.4 With regard to the Reactor Protection System:

a. Mhich trip(s) can only be bypassed manually? (1.25)
b. With regard to the backup screm valves:
1. Are they solenoid or air operated? (0.5)
2. To cause a scram, do they:
le) S "22233.?,2'05"2@——9117“52:2 L g e
icho‘%mﬂ answer)” (0.5)
3. What is their function? © (0.5)

2.4 a (0/‘@40 21 ' , (1.25)

2.

3.

‘Bleed air from scram valves (ve E heade[ to amosphﬁrﬁ)

APRM Hi-Hi
APRM inop.
Scram discharge volume Hi level trip
e
F o o
enold (0.5)
energize (a) (0.5)
(0.5)

Ref: WNP-2 System and Procedures. RPS, pg 15, 15, 16;
and 30-31, respectively,
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2.5

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 (3) actions which will occur when the lockout
relay in (a) is tripped? (1.5)
€. The loss of which 480V MC bus will deactivate both
lToops of shutdown cooling (0.5)
d. What happens upon the loss of the normal and startup
sources for SM-47? (0.75)
.ox ol g
a. Unit lockout (0.5)
b. any 3, 0.5 pts each (1.5)
e Trig -out all “N" bfeakers
o TripL & circuit br : rator Exciter Field Breaker}
® Trips main turbine (
® De-energizes 86XIU <
® Starts oscillograph
e Starts computer M" L
‘ st o
C. MC-8-B-A(, ) (0.5)
d. automatic Aransfer of SM-4/to the Division 3 EDG (0.75)

res; AC Distr.; pg. 15 and 16
» b, d; AOP 4.7 ,0.9, Loss of Puwer to SM-8,

3 of 4 for c.

18



2.6

2.6

Concerning the Standby Liquid Control System (SLC):
a. Give three 53! of the four automatic actions which occur

when the ystem Control Switch is placed in the _

“Sys A" position? (1.0)
b. What is the purpose behind the SLC storage tank heater? (1.0)
€. There is a SLC pump trip on low flow (TRUE or FALSE)? (0.5)
(any 3, 0.33 each) (1.0)
a. 1. Both SLC squib-valves fire.

3. Both SLC storage tank outlet valves open,

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

b. Maintains solution tempefature 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. MWhat 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 ttrcsﬁ-s; closed before
stopping the LPCS pump (Yes or No)? Why? (1.25)

€. The check valve located inside the drywell is motor-
operated (Yes or No)? : (0.5)

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

- a
sty o e Thons SR T

2.7 a. 6350 gpm(at 128 psid reactor to suppression chmber.) (0.75)
£S
b. 1)9’(0.5); to ensure no voids are left in the discharge
Tine which wouldcause water hammer upon subsequent pump

restart (0.75) (1.25)
c. No ) 0.5
d. Q‘o undervoltage on SM-7 and,reactor presj‘ure <470 psig. (0.75)

Ref: WNP-2 System and Procedures, LPCS; pq(/d. 11-12, 5,

and 7, respectively.
te i ‘ u L *.”1
s aevaler Shasld J b apraty
Ve P
6{:” 4 (‘.hau ‘IVOLC W_M »
rele f;vé 7"’ ,”d"P
Need T kaews how o

[)/‘L’Mf wo fr Admunard

oo Aot Ll prceeliws
SYCP O L ale@ reewebOS
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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)
%)
b. What causes starting of the ;;%CU pumps and opening of

scharge valves (1.5)

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

2.8 a. To inject chlorine to retard the growth of algae within
TSW systems, "To nded gunh of riqamice “she accapliil (1.0)

alt 3 mgeinnd (6.5 anchn

b.,\ Pumps start on lgw pressure (<80 psi n lte_g.%;_- M"‘MJ
pump or undervoltage on SM 85 (75)¢cfor 15 sec :
discharge valve opens when pump s}:r 3 w}m.;witch
in auto  TERS W fnmy ity 1.5
WSy eiet Ao ST Sy e iy
€. 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 A Rx + 260 = 660 psig (0.5)
v o yso

2. Rx + 20°= 420%%ig (0.5)

Ref: WNP-2 System and Procecures; CRDH; pg. 2.
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2.10 Concerning the Condensate Storage and Transfer System (CSTS):

a. MWhat is the minimum level that must be maintained in

tanks at all times? (0.5)
b. Why is this minimum level required? (1.0)
-
2.10 a. 135,000 9014{9‘8'{ (0.5)

b. To provide suction for RCIC and HPCS systems (o ensure
immediate availability of sufficient condensate for
ECCS and shutdown (1.0)

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

22
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3.0 Instruments and Controls (25.0)

3.1

3.1

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

a. Under what two (%) conditions will the Select Error
t?

alarm Tight be 1 (1.0)
b. Above LPAP, what alarms remain operative? ' (1.5)
€. TRUE or FALSE: A rod block is applied upon the second

insertion error. ' (0.5)
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)
b. Inop/Reset; Withdraw block; Insert block (1.5)
c. False (0.5)

Ref: WNP-2, System Description, RWM, pp. 18, 20, 18, respectively,
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3.2

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)

Events:

I. Suction or discharge valves <90% open

2. Vesse} hi gresssure (ATHS& akls 3

3. Feedflow <30% with FCV_<18% open C Y s
4. Reactor vessel low level (Level 3) T 7"

5. RPT

Actions:

a. Fast Speed Trip

b. Slow Speed Trip
c. LFMG start,

-
(1]
nnnwmg

R'f: UNP-Z. RRC' pgo 39.

25
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(2.5)



3.3 According to Monthly Operational Bulletins:

—

« How did the failure, ifts, to ¢ “Thart
on wetwell level ‘der -LR/RR-4 contribute to loss
chigi of wetwell BT T <

-

b. Why is it important to ensure that local temperature
Tﬁﬁlcators at the nitrogen supply shed and in the reactor
building are monitored? (1.0)

——————

. The recorder
so that annunciator ala
pen were also 0,0.S.

in fac nadvertently de-energized

ches activated by the recorder ’

-

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
embrittlement, (1.0)

Ref: WNP-2 Monthly OP Bull: April-May, pg. 1; Feb-Mar, pg. 6,
respectively,
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3.‘

3.4

In reference to the Source Range Monitors (SRM):

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

b. [Indicate (by Yes or No) whether the following trip
circuits in the SRM eTectrical circuitry will generate
a signal for use in the RMCS rod block circuitry: (3.0)

1.
2.
3.
4.
5.
6.

Downscale

Retract Permit

Upscale High

Upscale High High (shorting links installed)
Incp.

Reactor period.

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

b. (0.5) each (3.0)

AN B WM -
.

Yes
Yes
Yes
No
Yes
No

Ref: WNP-2, System Description, IRM, pa. 14 and 28, respectively,
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3.5

3.5

With regard to the Reacto: Manual Control System (RMCS) :

a. The accumulation light starte flashing: (1.5)
1. What s the cause*s% of this? .
2. What causes the ght changing to “steady on"?

b. In mode 5 under what conditions, and in what manner will Select

block be indicated? (1.5)
€. Can an overtravel alarm be received if the control rod
is connected to i1ts drive unit (Yes or No)? _ (0.5)
»

a. 1. High-level or Tow N, pressure{5970 psig) (0.75)
2. Operator ac edges alarm with “"Ac n Trouble
Acknowledge" pushbutton (0,75) (1.5)
b. Any rod is not fully inserted, (0.75); SELECT BLOCK

amber 1ight (0.75) L . g (1.5)
*&2%552555::;;?’ ck.

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:
— S e —

‘*lgeﬂz’ . RCIC pump flow 1 or RCIC-FI1S-2 has two contacts.
What 1s th se 0 ch contact? - 3

b. For monitoring steam flow to the RCIC turbine:

1. How many differential pressure switches (DPS) are
usda—fg'monitor steamflow? (0.5)

2. MWhere are they located? (0.75)
€. 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)

3.6 on high flow to send a

to close the minimum
flow bypass valve (RC

) (1.0) and

igh discharge pressure (RCIC-PS-20)
to open RCIC-V-19 (1.0) 0)

b. 1. 4 _ (0.5)

2. 2 - downstream of inboard steam isolation valve
(RCIC-V-63) (0.375); 2 - downstream of the

b 11 . . 0 * .
ranch n(:tg*‘t:l; RHR (0~3f7‘i)‘ SMO‘-‘“—” ) (0.75)
Co 0pRD Clonre Mgttty (0.5)

Ref: WNP-2, System Description, RCIC, pPp. 27, 27; and SOP 2.4.6,
P9. 2 of 29, respectively,
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3.7

3.7

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

b.

C.

d.

The Fuel Zone Range level indicators are calibrated cold.

Level 1 (-128") will initiate NSSSS isolation groups:
1, 2, 3, 4, and 7.

The reference leg design of the Level Indicators have been
designed to compensate for extreme temperature transients,

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

Pressure measured at the core inlet plenum is also used
as input to the CRDH system,

(0.5) each

a.
b.
C.
d.

False
False
False
True

False

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

respectively,
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(0.5)

(0.5)

(0.5)

(0.5)
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3.8 With regard to the Power Range Neutron Monitoring System (PRMS):

a. MWhat four (4) subsystems make up the PRMS? (0.75)
b. Which three (3) trips are input to RPS from the PRMS? (0.75)

€. For what two (2) conditions and for which components do the
white Tndicators next to the heat flux meters below the full core

display become 1it? (0.75)
3.8 a. RBM, Flow Unit System, APRM, LPRM (0.75)

b. APRM upscale thermal, APRM upscale neutron, inop. (0.75)

bypassed/€onditions. from LPRNs assochated

seléted (0. ZS)V.M £8 M Mypasnd (a7

Ref: WNP-2, System Descripticn: LPRM, pg. 1; APR
P9. 4; respectively,

(0.75)
; LPRM,

derm  (ClagtY VY b Bum Lot qnnd
g - '1;‘ Mb‘MB

{wﬂ*“ Vo o e spind

1y

= T s S st
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3.9

Which type of detector (scintillation, ion chamber, fission

Chamber or Gefger Mueller) is used in the following process

radiation measurements?

a. Main steam line ' (0.5)
b. 0ff-gas post-treatment (0.5)
€. Reactor building main exhaust (0.5)

a. lon chamber (0.5)
b. Geiger-Mueller (0.5)
c. Gieger-Mueller (0.5)

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

St poa nanmad

3.2a_ — lo
-3
1. 0a
-3.0 = 11,0mu9
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4.0

4.1

Procedures - Normal, Abnormal, Emergency and Radiological Control (25.0)

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

a.

b.

C.

What action(s) should the operator take to prevent RWCU
pump tr?g cn low flow, :

Why should you avoid heat-up rates that demand a high reject
temperature . (1.0)

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

(1.0)

By adjusting reject valves RWCU-V-31 and V-33 as required, (1.0)

This will cause high RWCU F/D inlet temperatures and RWCU
F/D isolation at 140°F, (1.0)

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
zn accordance with the System Operation Procedures for RWM
2.1.4):

a. How does the operator verify the RWM is not in “rod test"?

b. MWhat happens when the INOP/RESET pushbutton is depressed
before the "System Initialize" pushoutton is depressed?

C. What happens when the INOP/RESET pushbutton is depressed
after the system is initialized? .

a. By depressing the TEST/SELECT button, observing i1lumi-
nation, depressing again and observing the light goes out.

b. Any previous alarm (“Comp/Progam") is reset, the Comp
Tight and the RWM/Program 1ights are illuminated.

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

(1.0)

(1.0)

(1.0)
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4.3

4.3

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

a. List any three (3) of the five entry conditions.

b. What are the four (4) 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.

a. any 3; U,. points each

1) RPV water level below +13.0 in.
RPV pressure >1037 psig
Drywell pressure >1.68 psig
A condition requiring MSIV isolation
) A condition requiring reactor scram and power is
above 5% or cannot be determined.

D awWwnN

1) SRV's (0.6), if suppression pool water level >17 ft (0.3)

2) RCIC (0.6)

3) RWCU (recirculation through heat excha~ger and blowdown
modes) (0.6); if no boron_has beemtns.cted into RPV (0.3)

4) Main steam line drains/TMS-v-16, -19, -21
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(3.0)

(1.5)

(3.0)



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. Ma
the plant continue in this condition for an extended perio
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. Zﬁ?‘(o.s). ' (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 (3) of the four events that could have caused
this?

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

€. What is the first immediate operator action you should
take?

_’&u’\ /}3:1 ")

. act .
a. (‘M) o )

(t“;) (
Corrned Qrtrivtia. arna. lamd L e lawd §
1. Heater isolation on high water level.
2. Turbine trip,
ng in the of
4, (System malfunction resulting in the) closure of
extraction steam line valves for one or more feedwater
heaters. (o & Y T2t gen )
b. Increase
€. Reduce reactor power via recirculation flow control

Ref: WNP-2 AOP 4.2.7.2, pg. 1 of 2.
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(0.5)

(0.75)

(2.25)

(0.5)
(0.75)



4.6 With regard to the operating procedure for 250V DC

Distribution System (SOP 2.7.7), give any three !;) of
the four indications that the operator will have 1f the

tie to distribution bus S2-1 has been completed. . (2.25)
4.6 (Any 3 @ 0.75 each) Gu b wndesy fraginnnd (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".
4. Bus S2-1 ground lamps on board “C* are on.
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4.7 Reactor coolant leakage into the primary containment from

unidentified sources shall not exceed
total coolant leakage shall not exce

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

39
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gpm and the
gpm.

(1.0)

(0.5)
(0.5)



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 AOP 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)
R.f: WP-Z AOP ‘08.302. mo 3 °f 3.

4]



4.10 According to the Abnormal Operation Procedures for Fires
(4.12.4.1), one indication, other than fire alarm, w
fire header pressure fluctuation (TRUE or FALSE)? (0.5)

4.10 True (0.5)
Ref: HNP.Z AOP 41120‘01. pgo 1 Of 2.
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4.11 According to the Limitations stated in the Operating Pro-
cedures for the Reactor Core Isolation System (SOP 2.4.6),
what must you do 1f manual isolation 1s required at any time
that system initiation 1s not sealed in? (0.75)

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

R.': "“P'z Sop 2.‘.6. mo 2 Of 28.
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4.12 With regard to Administrative Procedures:

a. There must be two g& 1icensed operators in the Control
U

Room at all times E or FALSE)? (0.5)
b. During new fuel handling o?cntions. a licensed operator
must be on the refueling floor (TRUE or FALSE)? (0.5)
4.12 a. False (0.5)
b. False oo TAW i amwt wfuscn Tak (pmeo (0.5)

Ref: WNP-2 Admin, Proc: 1.3.2, pg. 3 and 6.2.3, pg. 2, respectively,
TS, fana bA0d fo Taa”

-

be



4.13 According to Standing Order/Night Orders (Admin. Proced. 1.3.1),
under what conditions can reactor operator shut the reactor
down without befng Instructed by the Shift Manager or required
by the Emergency Procedures? (1.0)

4.13 when safety of reactor 1s 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.
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4.14 With regard to the Health Physics Program, what are the
whole body exposure Timits for the 70“0u1n9: (1.0)
a. Administrative exposure limits (day, quarter, year)

b. Lifesaving actions

a0 s

4.14 1. 300 mrem/day (0.17); 1000 mrem/quarter (0.17);
5000 mrem/year (0.16) .57

2. 75 rem (0.5) : )

Ref: WNP-2 Health Physics Program, 3.1.5, pg. 4 of §,
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Questions and Answers to WNP-2 SRO Exam - 1!/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; 2:13—::521:) (2.25)

“Local power spikes resulting from axial fuel column gaps.

Increased linear heat generation rate due to pellet axial
shrinkage.

Cladding collapse at the location of axial fuel column gaps.

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

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

U&‘A VM‘“W ‘..r(,l—)"g“"‘-
Vhere 5 wwisovs ole ;"""’, :#—r #5 eoc .



5.2 Your latest computer printout of MFLPD and MAPRAT shows the

following values for Regions 1 to 3. 'S T "“ﬁu ~m
L&V ;
Region 1 2 3
MFLPD 0.95 1.0 1.05 A3 ma PSS
‘ - d | - gend
MAPPRAT 0.92 1.08 1.00 /’/ Stteips 9o

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

/_\ W*V“‘M
a. if any, of these values are beyond their safety
m 9_. AR _ (1.0)

¢. Compared to BOL, would the values for MAPRAT at EOL 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)

¢. Larger (0.5); MAPLMGR 1imit decreases (0.5) since
local peaking factor gets smaller as, with exposure,
heat transfer is reduced (0.5 (1.5)

ahy on (::i‘u p-‘:zs.
25. oW
Tty



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 H, (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 maxi temperature of water going back to the
reactor =$ the flow back to the reactor were dgcrgcsgg

from 1,300 gpm to 800 gpm due to a leak in the tube “*ﬂ,.,r dos & Gl
side of the H,. G O v bnn. & Calhe | Ana (1.0)
A VR g Tt b o Sy
Hocran s gocins th5C*~J'Au‘ﬂ‘~l¢‘.hn

5.3 a. Q= MxCpxal
= 1300 gal/min x 60 min/hr x 8,33 1bm/gal
x 1 Btu/ibm°F x (550-250)

= 1.949 x 108 DeBtynes (1.0)
(nt-w»
b. 420%(conservatiod of energy) (1.0)
€. 550°F as follows:

Q=M xCyal
Tmax * Q/M + 120

- L e, g u g1 Bt s The

““?"!‘7" x ¥
= 607.5°F (07) (1.0)

' cannot be greater than 550°F (nax. T from reactor to inlet)
4

Ref: Morris, T. C.; Thermo/MT/Fluid Flow (3/83), pgs. 8-40,41,



5.4 While at 75% power, the master feedwater controller fails

Tow. Will the NPSH of the recirculation pumps increase,
decrease, or remain unchanged? Briefly, explain why. (1.25)
5.4 Decrease (0.5); roducoiﬂ}ubcoollng (0.75) (1.25)

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



With regard to excess reactivity:

a. The excess reactivity for a cold, clean, critical
reactor is greater than that Tor €53'53t. c|ean zero

power condition (TRUE or FALSE).
The excess reactivity for the hot, ¢ an. cro

condition is smaller than thaf’V‘k
power, equilibrium Xe and Sm condition !I!gg or EAL;Q).

Tho excess reactivity lt EOL is greater than that at
BOL (TRUE or FALSE). Why

a. True
b, False

€. False (0.5); fuel depletion and fission products
increase (0.75)

Ref: WNP-2, Reactor Theory Rev, pg. 39,




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 ran
ontcr) Explain the reason for your answer., (Show al s
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.)

(o3 )
a. Operator can notice that g%riod has bec lgepor‘and

that power change on [RMs is Teveling ofgrﬁ‘ (0.75)

b. (From P = Poet/T . T = °) Interval 2 (0.5);

the period has len thened from 80 seconds. The
other intervals have 80 second periods (1.0). (1.5)

Ref: General control room indications; WNP-2, Reactor
Theory, pg. 58.



5.7

5.7

With regard to Reactivity Coefficients:

b.

Ref:

Which reactivity coefficient is the most dominant under

the following conditions:

1) DOuring 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?

(2.0)

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

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

2) MWhat will hapgcn to power (increase, decrease,
stay the same)?

3) MWhat is the approximate value at BOL of the coef-
cient you gave as your answer to a.4) above?

(0.5 for each)

1) Doppler coefficient
2) Moderator coefficient
3) Void coefficient

4) Void coefficient
oJ3)
1) lncroasth core subcooling, which reduces void
fraction w oa’ coefficient has greatest effect on
rcact1v1tyk' /

2) Increase n
-,..,m..u e
3) -1 x 10°3 ak/K/1% void change (ot for e & 44

R A Y s v )

Standard Reactor Theory.

(1.0)

(0.5)

(0.5)

(2.0)

(1.0)
(0.5)
(C.5)




Near the end-of-cycle (EOC), will differential control rod
worths near the bottom o core be lower or higher than
those near the top of the core? Why?

Higher (0.5). As fuel burns, control rods must be withdrawn
causing flux to peak logor in the core (0,75); and rod worth
is fonal f S5). -

proportional to l{:_—ig—il—__’ ’L". o
Ref: WNP-2, Reactor Theory, pg. 81. e

(1.75)

(1.75)



5.9

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

a. If reactor power is then doubled, will the new equi-
librium Samarium concentration be exactly twice as

great (YES or W0)? Explain.

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?

a. No (0.5); the equilibrium value of samarium does not depend

?? f;ux. and, therefore, it does not depend on power level
.0).

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

Ref: Standard Reactor Theory

(1.5)

(0.5)

(1.5)

\0.5)




5.10

5.10

With regard to Delayed Neutrons:

a. In causing fissions, what is the major difference
between delayed neutrons and prompt neutrons? (0.75)

b. Explain how and why the value of the delayed neutron
fraction, Beta, Eﬁ*bgcs from the beginning of core life
to the end of core life, (0.75)

¢c. Explain the effect on reactor control of the change
Tn Beta with core 1ife, (0.75)

a. Delayed neutrons have a lower probability of causing

fast fissfon (the “importance" factor is less than 1). (0.75)
Ref: Standard Reactor Theory. ..MP-“’"" e

b. Beta will decrease from about 0,007 at BOL to 0.0054~(vj4s)
at EOL due to buildup of Pu-239 and depletion of U-235(ang  (0.75)

Ref: Siandard Reactor Theory,
€. As bdeta 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 EOL. (0.75;

Ref: Standard xeactor Theory

10
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Pep, et/
1CL = 3.7 x 10!08q

ap * = 1 x 10-% a/°r
«

.,--lxlo-’#:voua "

@ * - 4.5 x 10-% /2T
K

.,.-6.5:10-“&1.«:« -
. A

I(c) = o e~At

T2 = @(2)/A

Cp = (CPyage) (Ks) (Ky)
Q = MCp Ac

do =t "; 'ivi ::_

f = 64/Re

o= kieff) =l
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Q = UAAT

EQUATIONS/DATA SHEET

M o= 1/(l=k)

N(e) = No «~AT

Sre (Lgrly) (gr0d)?
(savg)

a8 = v/l +d)

P el v/(3.7 x10'9)
t = (8=9)/)0

t=Ts + (8=3)/20

™ L/(p~8)
veVe+xve,

B = xhe + (l=g) by

S = x8; + (l-x) S

liae2.54 e

1 gal. = 3.785 licers

L kg = 2.205 1b

N = pAg/A

17.58 vatts « | BTU/min
lpsd = 6.895 Pa

lpsi = 2,036 * ¥, (2 OC)
lpsi = 27.68 = M50 (@ &0

T = L0071

T » 2 x 10-% sec
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Table 1. Saturated Steam: Temperature Table—~Continued
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Tavle 2: Saturated Snaﬁ: Pressure Table
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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 conditions_s)_ is the Fuel Zone Range
level indicators calibrated

(1.0)
1;,

b. For the Narrow Range Level Indicators, MS-LIS-24A,B,C & D: (2.0) .
T ekt

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) wWhat system/component action is initiated?

€. How is the signal for jet pump flow generated in an
individual (non-calibratedi Jet pump? (1.0)

61 &,

aturated steam condition psig4'1n the vessel
and drywel}g:)th no jet pump fl“»{cqsr/ (1.0)

212 F ok O pacy oR 3 (os9)
{ .

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

p’) L‘, L)

(e (VAN
® RCICLRCIC turbine; at level 9.; shut steam supply, . (0.75)
12

( t ( @3\.1) Ar‘,,.u', (ans’)
/ ® RPS; leve)l 3; scram and NSSSS GroggQ%:_@@isolations. (0.75)
- ( wnd M o ,&-«.L—_ e B .
/ c. Pressure, a; pressure tap on pump thro'aot’,’,"«is compared wmf&—-(ﬁﬂw~
to a common jet pump discharge pressure sensed at the :#f}‘w

core inlet plenum area by the SLCS injection Hn%to
(1.0)

develop a &P signal, o33 (a2,

Ref: WNP-2, Systems and Procedures: NBI, pgs. 5, 14 and 9,
respectively. NS4 | pas 9 vi0

7 - .07”‘$§“"
g e

o3
Ja—— %
o ola (g @ mawtins gt Javnde ol fr apprapaTy wta (4.4 KIS OCC BE) B g calegfamy
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6.2

6.2

With regard to Process Radiation Monitoring:

b.

C.

Ref:

The main st¥eam 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?

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

1; Ry Building stack extended range
2 0§f-gas post treatment
3) Circulating water effluent?

Which of the monitors, in b, above, will initiate system
Tsolation or trips?

3x oot I

4
Channel A or (; @or Inop.

1) Beta scintillation
2) GM (0.5)
3) Gamma scintillation

(0.5 each): 2,3

WNP-2, Systems and Procedures: PRM, pg. 7; 5, 3, 3; and 3,

respectively.

12

(1.0)

(1.5)

(1.0)

(1.0)
(0.5)
(0.5)
(1.0)



6.3 With regard to the Emergency Diesel Generators:

a. What are all the start signals for DG #2? (1.5)

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

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

- Fyraw. 1 140 - mocudt

6.3 a. /1) Bus SM-3 dead ( or TR-S undervoltage (0.3)
TR-B un 3) :

3) SM-8 undervoltage (Wfp.x/ ©3)
4 4)/,(!(988) §containment high pressure, or reactor low water

) uwlevel(ﬁ-”Lmlc 1 a.ﬁﬁ £0.3) (1.5)

(
.~ Located in the cams :F.tﬁ_‘guﬁﬁfé'ﬁ‘w‘é"i’éi\t housing (0.5).; it
consists of a flzweiﬁht ,"'hé]d by a tension spring. When
engine exceeds set Timit, spring tension 25»' vercome by
centrifugal force acting on the flyweight? p}e’mitting an
outward movement of the flyweight which actuates the trip lever(j‘*ﬂ

This causes latching the injector rocker arm in the depressedés.)
position®preventing fuel injection into the engine (©.5). (2.0)

c. To provide"ﬁ! to the turbocharger for prelubrication, (0.75)

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

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

a. What ADS controls are located on control room backpanels
PG28 and 631, and which components do they controlg (1.0)

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

(1.5)

P e

e

VOM -.*-\ B, W
N
6.4 a. (14)JAUTO/OPEN/control switches; SRVs “A" and “B" - .
solenoids. I (1.0)
=nol¢
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.

14



6.5

6.5

With regard to the AC Electrical Distribution System:

a. MWhich lockout relay will be tripped upon a Transformer

Differential Current (87TM)? (0.5)
b. List three (3) actions which will occur when the lockout
relay in (a) is tripped? (1.5)

€. The loss of which 480V MC bus will deactivate both loops

of shutdown cooling? R =) S ) (0.5)
s. (9 “‘""“-V'M /""T'r\ s, Boi s sl

d. What haggens upon the loss of the normal and startup ‘\

‘sources for SM-4? (0.75)
/
/?u.&
K
a. unit lockout (86XU) (0.5)
b. [any 3, 0.5 pts each] ;ﬂ'; / (1.5)
e Trips and locks-out a __%N“ brea&/ers
e Trips circuit breaker) {Generator Exciter Field Breaker}
e Trips main turbine (20 AST) / 1
e De-energizes 86XIU / o afee
e Starts oscillograph e e
e Starts computer 7 ’
d vy ,,.,0-1‘“'
-8-8- aniovy)
c. MC-8-B-A (N‘ff?t,...c_.m (0.5)
f f SM- .
d. JAutomatic transfer, of SM-4 to the Division 3 Ep6 % (0.75)

Ref: WNP-2 System and 4ocedures AC Distr.; pg. 15 and 16
for a, b, d; AOP 4.7.1.9, Loss of Power to SM-8,
pg. 3 of 4/for Cs

15



6.6 For the Reactor Core Isolation Cooling System, what position

should the RCIC-V-8 and RCIC-V-63 keylocked control switches
be placed in prior to resetting any isolation signal? Why? (1.5)

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

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

16



6.7

6.7

.
~

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

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

b. M. could the control rod be moved through this position? (0.75)
7 S S Arem Ay
b i et
(éu~vf“l“1» “2omnt, /

; pukeaSd
~ YAl b i s WpTliiag, et M;"fﬂ )

?

a., RPIS Data Fault, imsert—BloskwouldLlightv— llhw bk (1 ) ‘
/
_b. By using Substitute Data on RSCS@.W‘),«L?m-Jh"“ re-37r)  (0.75)

Ref: WNP-2 Systems and Procedures, RMCS, pp. 15, 16.
s oki nscs, g ¥

o7, Mi'; | b Lo by Bt
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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)

0.395

6.8 9Eacn 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 deca; heat

enerated by entrained radioactive materials o) 1.75
o o ey Jnaterial (/w (1.75)

Ref: WNP-2 Systemg' and Procedures, SGT pg. 24,2, 4Lk )

(37) o

BUTSIPY . - T S CURDY [ S _

./‘»V(MH*_‘ £ L
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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 pancl 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)
C. MWhy is the Thermal Power Monitor necessary? (1.0)
. Ty +-Yv/*“'“”"44‘A~L
6.9 a. . ; gives an
INOP trip(to warn operator if channel has not been

bypassed ( . Will give 1/2 scram(if channel not

bypassed )(0+33¥; =0T i, (1.0)
1 — Lw, "‘::"l 1LY ak g Oh.

"b. (Bus B supplied by) RPS MG set B. (0.5)

¢. 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,
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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. MWhat 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)
€. 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 o) (0.5)
(.
b. Other SRv'sauntil 7 are open(ﬁih"y (0.75)

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 EOP 5.3.2, pp. 1, 1, and 2 of 8, respectively.
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7.2 What changes to the reactor power, MCPR, and MAPLHGR operating
Timits are required before one (1) recirculation Toop operation
is permitted? (2.25)

7.2 {0:F5-eachi— went. ot (2.25)
Reactor power: reduce it thcsox’?;ied thermal power

-
MCPR: increase it by 0.01
W
MAPLHGR: :9gu€e Timit to 0.84 times the two loop op. limit,
Ref: WNP-2 AOP 4.2.1.10, pg. 2 of 3, and T.S. 3.4.1.1, pg. 3/4 4-1,
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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-
tion bus S2-1? (2.0)

b. When bus S2-1 is energized:

1) What indication(s) does the operator have that no
ground is present? (0.75)

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

7.3 a. 1) Verify open, on P-S2-
a reaker S2-
(b; breaker S2-1/4

(c) breaker S2- 1/40/ (0.33)

e ———

Sl CIose,(’ ) 4p 3@}“§reaker SZ-

jveri!y]( s -~ - = (2.0)
b. 1) {fwo;ground lamps n board “C" are lit.-J) ;:ffna: (0.75) ¢ gk

£
The P connected to the grounded polarity goe uU > -
4*32 the appropriate bus ground annunciator o +t™T

cones orf. . (0.75)

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

A‘?“'“J"‘---hﬂi-‘*r--aszél--JkauuihﬁA’1“"-1§-p--

Neee==231) Chocr buda. SL-1AC (034) g -1 bl Vol (037 )

k Glerst

2

ﬂ‘:"“‘f‘ : Allzz‘jp)—c



7.4 According to WNP-2 Annunciator Procedures, 1f the "OFF GAS
VAULT RAD MONITOR DNSCL™ annunciator aIarmed 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)
,‘,,"""“.
Sy )“'W
7.4 Verify: downscale condition,of 06 1s-1) ), at'¢306 (0.5) (1.0)
, Ll’/
Check: radiation leve1 of Q§'BI,11 (OQC), locally (0.5) (1.0)

Ref: WNP-2 Annunciator Procedures, 4.602.A5-672.

L( J .)l(/‘ e

A(‘Lg’ h/ u'/’"'(

¢ A Tt r‘ﬁ,[tl



7.5

1.5

Aol

According to the Operating Instructions for the Control Rod
Drive System (SOP 2.1.1):
.‘Nw
a. During system startup, what should be the position

(open or clos or 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,

[r—
b. raurTEE‘;;;E;h startuE. in what position should the
operator place the ¢ aﬁging water header vent valve

(CRD-V-65) that is Tocat tween the charging water
header isolation valve (CRD-V=34) and the HCU charging -

water inlet isplation valves (CRD+V-113/HCU)? Why? (rs6). /
L W

8 (0.5(:2:.)7“‘_._. . IOl ol (ol TS g 65 1 et hipd/ (2.0)
1) Open

2) Closed

3) Open

4) Closed

b.~ Open (0.5); to provide leakfbitgzggz) so that HCU — —————
accumulators will not pressurize to valve leakage (0.5) j}<5i;

Ref: WNP-2 SOP 2.1.1, pp. 4 and 6 of 41, respectively,
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7.6

7.6

According to the procedures for Normal Shutdown To Cold
Shutdown (6.0.P. 3,2.1), at what percent gg!gg (approximate)
should the following actions be performed

b.

C.

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

Remove one feedwater pump, one condensate booster
pump and one condensate pump from service.

Verify operability of RWM and RSCS.
Transfer recirculation pump to 15 Hz.

Unload and shut cown main turbine.

(0.4 ea.)

a.
b.
c.
d.
el

Ref:

<20% >15% P
<40% >35% ¢
Q0% >15% (nababre. ' Qalay LP5P "l Mum tay S

35% e W uq'f)uyn
<5%

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

25
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7.7

7.7

According to the procedure AOP 4.7.4.1 for Loss of
Inverter-1(IN-1):

b.

c.

C.

Ref:

What are two (2) of the three annunciator alarms

the operator should see? (1.0)

What two (2) automatic actions will occur? (1.0)

If voltage is not normal on US-PP, list the actions

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

Annunciator alarm (any 2, 0.5 ea.): (1.0)
-~

1) "250 vDC Inverter ALT Source Loss"
2) "250 VDC Inverter ON Akt Source”tmsE™
3) "250 VOC Inverter TROUBLE-Adt=spumemtoes"

(0.5 ea.) (1.0)

1) Static switch transfers to ALT AC input (MC-7F)
2) DEH system will auto transfer to alternate AC.
(Yo wrwm fmite, Govn  dhimde | 0 by ¥ Ofbmn, G

Ay

(0.4 ea. action; 0.1 ea. sequence) (1.5)
1) Attempt to restore IN-1 to service, or ‘o & Manned L huft & .
2) Switch IN-1 to "Maintenance" position#or 4 TR J
3) ?nm l)JS-PP to bypass source via “KIRK KEY INTERLOCK"

HC'7A .

WNP-2 AOP 4.7.4.1, pp. 1, 1-2, and 2, respectively,
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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 folTowing 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)

S b 23
2) 1, 2 (0.
3) 1, 2 (0.
4) 1. 2 (0.

b. (0.25 ea.)

68) T
- M‘“’ o o
(. ¥ 1

(2.0)
(1.0)

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

respectively.

o L

T e

"\\ - b
wd

(
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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?

D. 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).

7.9 a. [situation (0.35), value (0.15) ea.]
e 2
1. Life saving - 75 rem(s:v:hole bodyl.e57/

2. Protectionsof public f\ealth‘or property,- 25 rems (/¢

i ‘) .‘2 A
whole bodyz(",) (+2) )

b, False

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

pg.2, respectively,

(1.0)

(0.5)

(1.0)

(0.5)

J b fed £
0.5 b ~ ot 235Gl

78 - 30 = e 4§ Mew . '/’/

28
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8.0 Administrative Procedures, Conditions, and Limitations (25.0)

8.1 a. MWhat are the two (2) 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 rot 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.
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8.2 During plant shutdown, the ma ntenance supervisor informs you
that on routine check 1ng ne und the Division 1 250 volt battery
B2-1 discharged, the reason unknown:

a. Do Tech. Specs. required action (YES or NO)? Explain. (1.5)
—

. What three battery ameters"” are CThecked at least once
every seven days to ve -they meet Category A surveil-
lance requirements? —

— e ——

“ 8.2 a. Aes, (0. 5)‘\d\;~less than Div. 1 and/or Div. 2 above
f;ﬁ” ' required battery or chargers operable, suspend core -,
;9' — alterations, handlinq of irradiated fuel in sec. contain-
v nt and operations with potential of draining vessel (1 6\) (1.5

1 b. (0.5) each: T ————

| e Electr.lyte level L4 Sl
fta’ e Float voltage /
\ *U’
E e Specific gravlty 'r )
1

\ Ref: WNP-2 T/S, pg. 3/4-8- u\ nd 8-14 respectiv

%)
X a}’%ﬂh%mv%
N p——
7 S g 2y VTZ TEEY gy B b (1)
Tea (o2 ”,m..,w‘i;”j‘;/‘ ) e mm.d....n

%\ Q JaM
) ity 8 8o

( g NS




8.3 MWhich 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

C ) l-4>uyu—41f\¢-4%4-

8.3 A1l of the 4 occurrences (since eaéh‘requires a declaration
of an emergency event and this is a category of reportable
events), (2.0)
Ref: CAF.
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8.4 With regard to the Fire Brigade:
a. MWhat is the minimum number of personnel required? {0.5)
b. Who are specifically excluded from the Fire Brigade? 0.75
Who pec y excluded ] v 2 w( ) |
C. MWhere and when is the Fire Brigade tu b{maintained?; (0.75)
8.4 a, 5 0.5
{.Il ¥~/ t"’)"/ ( )
b. The Shift Supervisor4 the STAjand the 3 members of the
/‘9’ | minimeg\ shift crew necessary 4or safe shutdown of the
~ /{7 A unit}dnd any personnel required for other essential
‘}J‘I f ;/ functions during a fire anergencyL{ s (0.75)
“f ot Salicne® 3
ﬁ:’r/"” c. Onsite (0.375) at all times (0.375). (0.75)
Mvj‘:‘, Ref: WNP-2 Tech, Spec., pg. 6-1.’
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8.5

8.5

According to Tech. Specs., in order for the Fi ri) Suppression
Water System to be considered operable, three (3) conditions

must be met., State these conditions.

At least two of the three OPERABLE fire suppression pumps
pumping from the circulating water basin, or one diesel-
driven pump pumping from the secondary water supply tank,
with their discharge aligned to the fire suppression
header,

Two_separate fire water supplies, the recirculating water
pump house inlet basin and the gecondary water supply tank,

(05)
AqMQLLﬂmapable of taking suction from the
circulating water pump house inlet basin and the secondary

water supply tank and trmgmwmmi s-

er or hose standpipe an of the

deluge ¥¢ on each deluge or spray system requir
be “OPE {0y )

tribytion piping with OPER r
1sola%1"on vaav'_g! E% m 5:%;:?;&# ifst ;
W QLJMBLW?;h sprin-

0

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

i3

(3.0)

(1.0)

(1.0)

&

(1.0)



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
nitiation is not sealed 1n¥

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

o g
‘w"h ’ t-" |
Lo < MA _‘n’
g G T yl WM‘ ¥
iy =02 L Lo e S
A ds 3 3 o T
/oyuh’““‘-/““' . Sy (‘ A e

8.6 a. Close the isolation vaqves‘using their respective control
switchesuzqr) EeLy

b. Only with permission of the Shift Supervisor.
Ref: WNP-2 SOP 2.4.6, pg. 2 and 3 of @;IEEPSLUSQU
i

Py Lt

a spd@f
§bm"”j"

Ef
S
*.’ L~ “44

~

A
. \J‘Ae,\jn' .
J
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8.7

8.7

"V’l .“(\ 3
With regard to certain shift personnel and their functions: '& 40‘? bﬁb};ufﬂ’
L

a. There must be two (2) licensed reactor operators in the o L'pr‘lJ'.

Control Room at all times (TRUE or FALSE)? 0> (0.5)
b. During new fuel handling operations, a licensed reactor

operator must be on the refueling floor (TRUE or FALSE)? (0.5)
€. During what modes of 2peration shall the Shift Technical

Advisor be on shift? (0.5)
d. If, while at power, the Shift Manager is incapacitated,

whet action(s) shocls be TRET - (0.75)
a, False (0.5)
b. False (0.5)
C. Modes 1, 2 and 3. (0.5)

(e (_-L}7

d. The CRSior licensed SRO (other than STA).shall assume his

dutieg;@nd immediately advise the 0perat1ng Manager, (0.75)

Crr

Ref: WNP-2 Admin. Proc: 1.3.2, pp. 3 (for a and c) and 2/}or (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—tna RCIC line. Would the following control
room instruments provide valid indications (Yes or No)? If \\
“NO", how could you verify ecessary information? : /

AKQIii;:" 1) MS-LI 610
RHR-F1-6038 \ NE o .-J

2
[3{ SLC-L1-601

b. Following each refueling outage, independent verification
of the operable status is required for what types of

equipment? (1.0)
8.8 a.wl) No (0.2); Use a'lter&te_,yi;t}ﬁnent MS-LR-615 (0.3) Sy
) 2) No (0.2); Tocally (0.3
A&Q,ﬁ? 3) No (0.2); locaty (0.3) ,‘2@

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:

Qi b R s S2e,
a. What would occur if RHR valves V-8, 9, 6§ and RHR-27A
were opened? (1.0)

———

. How did the failure, on shifts, to_check chart movement s
W on wetwell level recorde&%‘ﬁontribute to loss
of wetwell level? M)(
€. MWhy is it important to ensure that local temperature
Tndt

cators 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, :

b. The recorder had beem, in fact, imadvertently de-energih
Ab(“h’ S0 that annunciator Wactivated by the recorder

pen were also 0.0.S.

ez
c. No control room monitors exist.(o"f’f_rlit_rqgen 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
embrittliement, (0.§) (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 recard to the Emergency Plan Implementation Procedures,
which of the four emergency classes would you place the
olTowing: (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)
ke Ry casgan
1) Alert ot oot
2; Site Area Emergency NM“&W
3) Alert s ey
4) Unusual Event 2 ‘}‘W“"dy

£ g
Ref: WNP-2 EPIP: 13,1.1, pp.ﬁ, 20, 7 of 21, respectively,
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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-ciadding
thermal conductance resulting from increased radial gap size.

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



5.2

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
MAPPRAT 0.92 1.08 1.00

a. Which, if any, of these values are beyond their safety
Timits?

b. MWhy are each of the above limits imposed? (What do they
protect against?)

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

a. MFLPD Region 3
MAPRAT Region 2

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

MAPRAT - Maintains <2200°F following LOCA, decay heat
removal

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

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

(1.0)

(1.5)

(1.5)

—~—~
oo
. .

oo
—

(0.75)

(0.75)

(1.5)



5.3

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 H, (tube side) = 250°F
T inlet shell s*de = 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.

b. The temperature of the water going back to the reactor.

€. The maximum temperature of water going back to the
reactor 1T the flow back to the reactor were decreased

from 1,200 gpm to 800 gpm due to a leak in the tube
side of the Hx'

a. Q- ﬁ x Cp x aT
= 1300 gal/min x 60 min/hr x 8,33 1bm/gal
x 1 Btu/1bm°F x (550-250)
= 1.949 x 10® Btu/nr,
b. 420° (conservation of energy)
C. 550°F as follows:
6 = é X Cp AT
Tmax = O/M + 120

1.949 x 10% Btu/hr 1 hr 1 gl , 1 oF
800 gal/hr * 80 min * 8.33 Tom * T8ty Tom

= 607.5°F
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,

(1.0)
(1.0)

(1.0)

(1.0)
(1.0)

(1.0)



5.4

5.4

While at 75% power, the master feedwater controller fails
Tow. Will the NPSH of the recirculation pumps increase,
decrease, or remain unchanged? Briefly, explain why.

Decrease (0.5); reduced subcooling (0.75)

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

(1.25)

(1.25)



5.5

With regard to excess reactivity:

C.

a.
b.

C.

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)

The excess reactivity for the hot, clean, zero power
condition is smaller than that for the hot, full

power, equilibrium Xe and Sm condition [TRUE or FALSE). (0.5)
The excess reactivity at EOL is greater than that at

BOL (TRUE or FALSE). Why? (1.25)
True : (0.5)
False (0.5)

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

Ref: WNP-2, Reactor Theory Rev, pg. 39,



W« 5.6 The WNP-2 reactor is taken to criticality from a cold
Jt;? condition and then placed on an 80 second positive period.
Q';d\, 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 (1.8)
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)

b. (From P = Poet/T & T = rfrr)  Interval 2 (0.5);
the period has lqgg;heneg from 80 seconds. The
other intervals have 80 second periods (1.0). (1.5)

Ref: General control room indications; WNP-2, Reactor
Theory, pg. 58.




‘e

5.7

5.7

With regard to Reactivity Coefficients:

Ref:

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?

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) %%%5_:;1152;£§gn to power (increase, decrease, (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)
(0.5 for each) (2.0)
1) Doppler coefficient
2) Moderator coefficient
3) Void coefficient
4) Void coefficient
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/K/1% void change 0.4 the cadidade a-ﬁ‘* (0.5)

f‘( W Cowp: In 0'/)
but .:3 uv't‘v* value
cved# should l..’..{« (em
Cavmed +‘vuu‘)

1. & ‘l\ Mo“v Qt”-
b?) =" .y,p

Standard Reactor Theory,



Wy 5.8 Near the end-of-cycle (EOC), will differential control rod
worths near the bottom o core be lower or higher than
those near the top of the core? Why? (1.75)

5.8 Higher (0.5). As fuel burns, control rods must be withdrawn
causing flux to peak lorr in the core (0.75); and rod wortn
is proportional to flux (0 5). (MNN C'W { (1.75)

_A e r 5 W

Ref: WNP-2, Reactor Theory, pg. 81.
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5.9

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 reacto~ power is then doubled, will the new equi-

1ibrium Sama~ium concentration be exactly twice as

great (YES or N0)? 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 ma~ain? (0.5)

a. No (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:

5.10

a. In causigg fissions, what is the major difference
between delayed neutrons and prompt neutrons? (0.75)

b. Explain how and why the value of the delayed neutron
ract od?'lita.'?ﬁ*hgos 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 1ife, (0.75)

a. Delayed neutrons have a lower probability of causing

fast fission (the “importance" factor is less than 1). (0.75)
Ref: Standard Reactor Theory. o
. - 0.co5é (4 (,EJ‘“ l”:u*.
b. Beta will decrease from about 0.007 at BOL to @.0054) Thes Cenin
at EOL due to buildup of Pu-239 and depletion of U-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 EOL. (0.75)

Ref: Standard Reactor Theory

10
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pep, et/
1G4 = 3.7 x 10'%q
ap » = 1 x 103 a/°F

K
q,--xaw-'%gznuu . a = v/l +d)

@ * = 4.5 x 10-° a/2°F

EQUATLIONS/DATA SHEET

M o= 1/(l=k)

N(e) = No &~AT

Sge (Lgtly) (gred)?
(savg)

Pel ¢ v/(3.7 2109

. t = (8=p)/ 2o
@ ® 4.5 x 10-% AX/Z pover t=T/p + (8=p)/%p
K
™ L/(p=8)

I(c) = Io e~At

TV2 = a(2)/A

Cp = (C,bu.) (ks) (“)

Q = MC) At

An-!l-ivz
£ = 64/Re

g = k(eff) -1
Kle

1 = ¥ l=K(eff)2
- Kl

CR2 1=Kleff)!1

= l1ah

O O

= UAAT

veoVe s e

B=- ‘h‘ + (L-‘) h!

lia =254 =
-1 gal. = 3.785 licers

L kg = 2.205 1%

N = pAg/A

17.58 wvatts = | BTU/mdn
lpsi = 5,295 Pa

Ilpsi = 2.036 * H, (2 0C)
Ipsi = 27.68 = M50 (@ 4&0Q)
T = L0071

L *» 2 x 10-5 sec
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6.0 Plant System Design, Control and Instrumentation (25.0)

6.1 With regard to the Vessel Instrumentation:

72,

b.

"

€

Ref:

For what sgggific coﬂdition;sl is the Fuel Zone Range
level Tndicators calibra

For the Narrow Range Level Indicators, MS-LIS-24A,B,C & D:

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) wWhat system/component action is initiated?

How is the signal for jet flow generated in an

individual (non-calibrat et pump?

Saturated steam conditions at 0 psig in the vessel
and drywell with no jet pump flow.

1) Located in Reactor Building, 522' level.

2), 3), and 4):
® RCIC/RCIC turbine; at level 8; shut steam supply

® RPS; level 3; scram and NSSSS Group 5 and 6 isolations

LT

Pressure, at pressure tap on pump throat, is compared
to a common jet pump discharge pressure sensed at the
core inlet plenum area by the SLCS injection line to
develop a &P signal.

WNP-2, Systems and Procedures: NBI, pgs. 5, 14 and 9,
respectively,

11

(1.0)
(2.0)

(1.0)

(1.0)
(0.5)

(0.75)
(0.75)

g

(100)



6.2 With regard to Process Radiation Monitoring:

va.

’(100")
,J{ L .
” 4:
J ((‘IU‘
s'C.
6.2 . a.
b,
o
Ref:

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?

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

l; Ry Building stack extended range
2 O;f-gas post treatment
3) Circulating water effluent?

Which of the monitors, in b, above, will initiate system
TsoTation or trips?

-
-

Channel A or C; HI HI or Inop.

1) Beta scintillation
2) GM (0.5)
3) Gamma scintillation

(0.5 each): 2,3

WNP-2, Systems and Procedures: PRM, pg. 7; 5, 3, 3; and 3
respectively.

12

(1.0)

(1.5)

(1.0)

(1.0)
(0.5)
(0.5)
(1.0)



6.3 With regard to the Emergency Diesel Generators:

~a, MWhat are all the start signals for DG #2? (1.5)
, :,jvrb. Describe the overspeed trip mechanism (including its
Joo ‘V“; location, its major components, and how it initiates
o O an engine trip). (2.0)
«C. What is the purpose of the soak back pump? (0.75)
.'./
/”—'—f — ; . "“ "J (
6.3 ~a. /1) Bus SM-3 dead (0.3) or TR-S undervoltage (0.3 f
(2{ _TR-B_undervoltage (0.3 ol :
3) SM-8 undervoltage (0.

&

; ) K988 (containment high pressure or reactor low water
s Tevel - Level 1) (0.3)

i ©©  b. . Located in the camshaft counterweight housing (0.5).; it
consists of a flyweight held by a tension spring, When
engine exceeds set Iqmlt. spring tension is overcome by
4 centrifugal force acting on the flyweight, permitting an
¢ [ outward movement of the flyweight which actuates the trip lever.

This causes latching the injector rocker arm in the depressed
position,‘provontiqg.Tuoi !n]cciion Tnto the engine (1.5). (2.0)
vc. To provide oil to the turbocharger for prelubrication. (0.75)

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

(1.5)
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6.4 With respect to the Automatic Depressurization System {ADS):

v a, What ADS controls are located on control room backpanels
and 631, and which components do they conEro!g

“b. Under mtmacmmms) will pushing the four ADS
4 main fnTtTation pushbuttons not result in ADS initiation?

/ What is the reason for this?
'y TRV, o - € v
’f/ c & '()‘(; "J x"j“aa,.i-‘l"(. ad pat 1S '._‘ :—E( (IJ ' /
1172 . . 'y
S LY *13,", JrQtse” ncrm(\‘ WAt I el = Yy
‘ . ] e it Ml - .\i !
Ot oS! i |

6.4 va. (14) AUTO/OPEN control switches; SRVs “A" and “B"
solenolds. =t= /) 7 p. - yalyre

b. If a low pressure ECCS pump is not o erating (0.75); so
that core will not be uncovered (0.7&)

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

14
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(1.5)
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(1.0)
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6.5 With regard to the AC Electrical Distribution System:

~ a. Which lockout relay will be tripped upon a Transformer
cm%hl Current (87TM)? (0.5)

vb. List three (3) actions which will occur when the lockout

relay in (a) is tripped? (1.5)
< =€, The loss of which 480V MC bus will deactivate both loops
i pu e ou! of shutdown cooling? (0.5)
‘I it '( /
oo 4 i@, What h ns upon the loss of the normal and startup
J(Jﬁ,/- ”":‘- /. sources for sM-4? (0.75)
¢ ’é pree
rot UL 000
I(.H‘VJ ‘,l fl I"“'Y '/
alies ©
(a/‘ /
g L
6.5 v .I Uﬂ't ]OC.OUt (aaxU) M‘“‘ ’-'_**"“"-"m (0.5)
D@ 0.5 pts each] (1.5)
et e Trips and locks-out all “N" breakers -
~ o Trips 4F circuit breaker (Generator Exciter Field Breaker)
/ e Trips main turbine (20 AST) ,
d . ® De-energizes BOXIU " c/ad aceepl achioors o haled oy 44,
1| @ Starts oscillograph ( Sawre rederovca)
e Starts computer e s
C. m-8°.-A - "'Lr (0.5)
“d. Automatic transfer of SM-4 to the Division 3 EDG (0.7%)

| Ref: WNP-2 System and Procedures; AC Distr.; pg. 15 and 16
for a, b, d; AOP 4,7,1.9, Loss of Power to SM-8,
p9. 3 of 4 for c.

,_\

N

—— ' ’
~ i / f / ; '
— / » 2 8% €1 p% £ i Ll yow "‘.‘/’ /
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v
6.6 For the Reactor Core Isolation Cooling System, what position
should the RCIC-V-B and RCIC-V-63 Eoyioc control switches
be placed in prior to resetting any isolation signal? Why?

eeet

v6.6 CLOSED or STOP (0.5); othe 1). (1.e. in OPEN), when
fsolation signal is received the valves would
immediately open (0.5) WhiCh could cause extensive
damage to system piping and components (0.5).

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

16
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6.7 If a selected control rod is in the selected 4 rod group and
oo many reed switch closures occur:

va. What indication(s) would the operator observe? (1.0)
vb. How could the control rod be moved through this position? (0.75)

6.7 ~a. RPIS Data Fault, Insert Block would light. (1.0)
/,b. By using Substitute Data on RSCS 2 ’:,/-‘ an L : (0.75)
Ref: WNP-2 Systems and Procedures, RMCS, pp. 15, 16.

/" BSCT o4, 8
" #
/ A / . »/ - /// e - ’
\\ ,,'//") [/,.J‘_/"‘?-.J 6/&C‘/ L/;W”; é’/;';": (/‘ ,'/
CAdere v L "’o e -'/-V‘
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6.8

6.8

' /

. ahes ¥

('

What design provisions/are made to assure air flow through
by Egs

Stand Treatment System filters, What is the basis
for this?

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{

Ref: WNP-2 Systems and Procedures, SGT pg. 24,

4
P / / - -~
’4" ¢ 7 v/ ke / £ & ‘e al &
Lie 2<€rS o4 i (€T / Vs ey .
’,',“/ Jets P »4_,’W r> JECR.- ._'., a“tJ

Siiar sl See SFP 5 3

18
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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?

“5. What is the AC power source for APRM Channel F?

€. MWt ‘s the Thermal Power Monitor necessary?

241
S
/( ()/JA’ {
/,“- / y A ,,v'-t
! ,/13‘:&/,'!";)'5/ .

.

Arv€ Y1 e
nct alit
. L W

6.9 _a. APRM oper:tes normally)if bypassed (0.33); gives an
INOP tripfto warn operator if channel has not been
bypassed¥0.34). Will give 1/2 scram if channel not
bypassed (0.33). Or ﬁ :,/; ]/Tl] I__,,{ ':.,qu ¢ / ,..‘/ 4 -
97 L2d /", 14

~b. (Bus B supplied by) RPS MG set B,

~€. To avoid unnecessary scrams during power increase transients
(due to flux leading thermal power).

Ref: WNP-2 Systems and Procedures, APRM, pp. 26, 28 and
32-33, respectively,
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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)
€. Under what conditions would systems uther 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)

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 EOP 5.3.2, pp. 1, 1, and 2 of 8, respectively,

20



7.2 Mhat changes to the reactor power, MCPR, and MAPLHGR operating

mits are required before one recirculation lToop operation
is permitted? (2.25)
7.2 (0.75 each) (2.25)

Reactor Mer: reduce it to <50% rated thermal power

MCPR: 1increase it by 0.01
MAPLHGR: reduce limit to 0.84 times the two loop op. limit,

Ref: WNP-2 AOP 4,2.1.10, pg. 2 of 3, and T.S. 3.4.1.1, pg. 3/4 4-1,

ANSWER SHOULD EBE NONE  AcC AeTron/s
ACE [FEDUICED AFFER TH= FRANT 15 i/

SINGLE (ool

21



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-
tion bus S2-1? (2.0)

b. When bus S$2-1 is energized:

1) Mhat indication(s) does the operator have that no
ground is present? (0.75)

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

7.3 a. 1) Verify open, on DP-S2-1, (0.34)
a reaker $2-1/48 (0.33)
(b) breaker S2-1/4C (0.33)
(c) breaker S2-1/4D. (0.33)

2) Close, on DP-52-1, (0.34) breaker $2-1/3C and

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 SOP 2.7.7, pg. 2 of 5.
ANSWER sHoulD 1S5 c&rletncize€ld TO
SMPLY SAY | s &JS, EMekcize
bUS, REcoad Bus. TyE PPessT

¢ ANSmleR. [LEeuives MemorizhToN OF
OReLATIAC QQ@)zgs'



7.4 According to WNP-2 Annunciator Procedures, if the “"OFF GAS
VAULT RAD MONITOR DNSCL™ annunciator alarmed, the operator
should make a “verification" and a “check". Descrite

the verification and check to be made and at what location
in the plant, (2.0)

7.4 Verify: downscale condition of 0G-RIS-11 (0.5); at P606 (0.5) (1.0)
Check: radiation level of 0G-RI-11 (0.5); locally (0.5) (1.0)
Ref: WNP-2 Annunciator Procedures, 4. 02.A5-4.2.

THERE ARES 110RE THAN 1400 ANNUNZATOR.
PLOCCOORES . 7 pyids < TDO CREAT

0F DMPoRTANCE 0 Flhce oal owe oF
THE M. PRASE <ONSiDER ReDUucIE PoinT

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

a. During system startup, what should be the position
(open or close or 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. During system startup, in what position should the
operator place the cEarging;gater header vent valve
(CRD-v-65) that is Tocated 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)

REQPUIRES TI0TAC. PECALL. oF oReCATIANG
PRoCepURES., AlSo THIS elocoTion] /S

OMNLY ferR STARTJIFP ArField COmMAerts
DeaN Doy AND DodE VERY SELDoV

7.5 a. (0.5 ea.) ' (2.0)
1) Open
2) Closed
3) Open
4) Closed

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 SOP 2.1.1, pp. 4 and 6 of 41, respectively,
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7.6

7.6

Acco
Shut
shou

b.

C.
d.

(0.4

al
b.
c.
d.
e.

Ref:

rding to the procedures for Normal Shutdown To Cold
down (G.0.P. 3.2.1), at what percent gguer (approximate)
d the following actions be performed

(2.0)

Transfer the 6900 volt switchgear fron the normal
auxiliary transformer to the startup transformer.

Remove one feedwater pump, one condensate booster
pump and one condensate pump from service.

Verify operability of RWM and RSCS.
Transfer recirculation pump to 15 Hz.

Unload and shut down main turbine.

ProcedDIRE 1S WRronG-TECH Sr2cs
BEPUILES RwM -RscS T0 BE ORCLABLE
Priok TO BEFHRE, Heclehsie Bezow)
e 2 0Ys

ea,) 8 (2.0)

<20% >15%
<40% >35%
<20% >15%
35%
<5%

.

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

25



7.7

7.7

According to the procedure AOP 4.7.4.1 for Loss of
Inverter-1(IN-1):

b.

c.

a.

C.

Ref:

What are two (2) of the three annunciator alarms
the operator should see?

What two (2) automatic actions will occur?

If voltage is not normal on US-PP, list the actions
that should be taken and in their preferred sequence.

Annunciator alarm (any 2, 0.5 ea.):

1) "250 VDC Inverter ALT Source Loss"

2) "250 VDC Inverter ON Alt Source Loss"

3) “250 VDC Inverter TROUBLE Alt source Loss"
(0.5 ea.)

1) Static switch transfers to ALT AC input (MC-7F)
2) DEH system will auto transfer to alternate AC.

(0.4 ea. action; 0.1 ea. sequence)

1) Attempt to restore IN-1 to service, or
2) Switch IN-1 to “Maintenance” position, or

3) Shift US-PP to bypass source via "KIRK KEY INTERLOCK"

(MC-7A).

26

WNP-2 AOP 4.7.4.1, pp. 1, 1-2, and 2, respectively,

(1.0)
(1.0)

(1.5)

(1.0)

(1.0)

(1.5)



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

a. Under what operational conditions (use number only) are
the folTowing 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)
78 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.

OuesT7oN PEQUIEES TOTAC KECACC
DDuBTFOL ANYoNE wicc GeT Ri1EHT

PleAsc EecodsiBel FPodT Jacus,

L
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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,
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8.0 Administrative Procedures, Conditions, and Limitations (25.0)
8.1 a. MWhat are the two (2) LCOs with regard to leakages from
unidentified 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.
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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 or NO)? Explain, (1.5)
~b. What three battery “"parameters" are checked at least once

every seven days to verify they meet Category A surveil-
lance requirements? (1.5) _

“ :/(Clllc
;i,,' Lk //?[/: SRR /:,{/)/ p//[ﬁ‘7g,€j /’('f/.“,'n/,\’/[/; {9("(0/\/71"/7&'?(

Uk Manicks which THEY O AT [JCTInl) frATE]E
/. 7},//5' GPUHEST) o0 :/aa//} ér" %*/( 7 c’ﬁl oK 77 /(A
:/;Zﬁiyaﬁ;/f:f)/ /4962%2%527/ 162;? s0) THE cAandodlize s S0 W

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:
e Electrolyte level

e Float voltage
e Specific gravity (1.5)

Ref: WNP-2 T/S, pg. 3/4 8-11 and 8-14 respectively.

s 2 gIvEs only THE ACTIGn ST odT
for THe LCO. CRLT stod S0 Le 9/ Ye s
oo s CoptrniTion of ahy T LA ¢

Lokives Frs ANSWEE Tu be  Bs AE Ll 'rf
T sitn warTed FHE ACTION 5747.%,-//7; ;T Stowld

Sove Lo Asxed For’




8.3 Which of the following occurrences require 1 hour reports
to the NRC:

a.
b.
C.
d.

reactor water level -50 inches

reactor water level < -129 inches

site boundary dose » 50 MR/hr whole body
stuck open main steam relief valve

s 2 &0,_/

P o / /7 o S/ "'.”'/f

(2.0)

xS ol

8.3 Al of the 4 occurrences (since each requires a declaration
of an emergency event and this is a category of reportable

events).

Ref:

Ak 7120 oA EPARRGrrC Y WY OK p) 2T R

iy o e Avoor of To sher cnch
17 ///'57;//2’/ 19 8 SO ECAN Lt ShuT m///(/c///

<

CAF.

(2.0)

by Hilmke # LE smmidyrely D ).
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8.4

8.4

With regard to the Fire Brigade:

a. MWhat is the minimum number of personnel required?
b. Who are specifically excluded from the Fire Brigade?

C. Where and when is the Fire Brigade to be maintained?

a. 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.

c. Onsite (0.375) at 211 times (0.375).

REfZ NNP‘Z TeCho SpeC" pgo 6'1.
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8.5

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)

C.

At lTeast two of the three OPERABLE fire suppression pumps

pumping from the circulating water basin, or one diesel-

driven pump pumping from the secondary water supply tank,

with their discnarge aligned to the fire suppression

header. (1.0)

Two separate fire water supplies, the recirculating water
pump house inlet basin and the secondary water supply tank. (1.0)

An OPERABLE flow path capable of taking suction from the

P

- circulating water 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)

Rﬁ'f: HNP-Z T.S. pg. 3/4 7'18.
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8.6 According to the Limitations stated in the 0
for the Reactor Core Isolation System (RCIC) (sop 2.4.6):

perating Procedures

a. What must you do to manuall fsolate RCIC when system
Tnitiation is not sealed 1n;

(0.75)
b. Under what condition S) can the auto flow controller
(RCIC-FIT-6007 be removed from automatic? (0.75)
8.6 a. Close the isolation valves using their respective control
switches, (0.75)
b. Only with permission of the Shift Supervisor, (0.75)

34



8.7

8.7

With regard to certain shift personnel and their functions:

b.

c.

Ref: WNP-2 Admin., Prec: 1.3.2, pp. 3 (for a and c)

There must be two (2) licensed reactor operators in the
Control Room at all times (TRUE or FALSE)?

During new fuel handling cperations, a licensed reactor
Operator must be on the refueling floor (TRUE or FALSE)?

During what modes of operation shall the Shift Technical

Advisor be on shift?

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

False
False

Modes 1, 2 and 3.

The CRS or licensed SRO (other than STA) shall assume his

duilies and immediately advise the Operating Manager.

6.2.3, pg. 2 for (b).
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(0.5)

(0.5)

(0.5)

(0.75)

(0.5)
(0.5)
(0.5)

(0.75)
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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 sves or No)? If

“NO", how could you verify the necessary information?

1) Ms-LI 610
2) RHR-FI-6038
3) SLC-LI-601

b. Following each refuelin? outage, independent verification
s

of the operable status
equipment?

required for what types of

-

/ : [ox n/m(‘un?:) p
£ ’ - - L - . A~ P A o
/‘7/ Lo 116 i TR TS AZ  ACTEA

/!

 J

[
)
- - y )&
‘lJG' ~ 4
’

' i !.;-( '7"' J//J,CH‘ 1 e
a.' 1) No (0.2); Use alternate instrument MS-LR-615 (0.3)

2) No (0.2); iocally (0.3)

3) No (0.2); locally (0.3)

b. Safety related (0.5) and fire protection equipment (0,5)
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
“a. What would occur if RHR valves V-8, 9, 6 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)
€. ‘¥g§ is it important to ensure that local temperature

ndi

cators 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, inadvertently 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 heacer and onto wetwell and drywell purge liner

inside containment could cause failure through nitrugen
embrittliement, (1.0)

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

This 1S AW UU‘CN\R Question ., ormial T@ﬁip:uj)
3oes MOoT Nﬁce’.sm,\\\/ \qu\lpo\—tr\*& ™Mo, T\la‘wimq\
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8.10 With regard to the Emergency Plan Implementation Procedures,
which of the four emergency classes would you place the
folTowing: (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)
1) Alert
2) Site Area Emergency
3) Alert
4) Unusual Event

\J Ref: WNP-2 EPIP: 13.1.1, pp. 6, 20, 7 of 21, respectively,

S il EHTION of FPIP /3.1.) +s weT ﬁ/}«‘,é/‘:’, /V/;//C
THE /‘?/r_f/’af’/'r/ of 7/5 __’/f,o;/7oﬂd7’/(" cond)Tions s AHH sl
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8.11 With regard to Control Of Plant Operating Keys:

a. What is the limitation(s) with regard L0 issuing of
bypass and interlock keys not required for normal
(0.75)

b.

8.11 a.

b, (0.17 each for key type, location, responsible person.)

operation?

Besides the bypass and interlock keys, there are
two (2) other kinds of keys: (1.0)

1) What are they?
2) Where are they each stored?
3) Who is responsible for them?

Issued to reques
Manager/CRS. (0.

e Control room

ti?g party only with permission of Shift
75

(1.0)

panel keys - key cabinet in CR -

Shift Manager/CRS.

e Miscellaneous keys - key cabinet in Radwaste CR -
Shift Support-Maneger

Ref: WNP-2, admin.

L Vlul:”l
proc. 1.3.23, pp. 1 and 2 of 21, respectively.
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1.0 Principles of Nuclear Power Plant Operation, Thermodynamics, Heat
Transfer and Fluid Flow (25.0)

NHEE. ot prhe TR,

o
. — |
Y
o (aAJ
A 11 Re T R " )
o (3’% £ 6
é . =
Y et 1 (1.25)
5 | -
t (’ '/‘»4- e
th
M NP (1.0)
1.1 » - yewe,e  auiwiur LUUNG 1 ALE 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 elt/T)
T =40/ (1n2) = 57.71 sec”}
t = 57.71 (In(P/P0)) = 212.88 sec (1.0)

Ref: WNP-2 Reactor Theory, pg. 61.
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\ﬁir 1.2 With regard to some aspects of Fission Product Poisons:
Qﬂék¥ a. Of the two fission product poisons Xe and Sm, give two (2)
}’( reasons why 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)
1.2 a. (1) Because of its exceptionally large thermal neutron
absorption cross-section (0.75); (2) its concentration
varies with reactor power level and/or, time (0.75 1.9
(2)Ye prodused as -u-gg-? -qf ﬁu’,/ N c{.( ssnl: o4 (1.5)
b. Sm-149 is removed only by burnout ‘(/;> (1.0)

Ref: WNP-2 Reactor Theory, pp. 83 and 87, respectively,




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? Why?

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.]

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

(1.5)

(1.5)




J§;?.4
e

W

1.4

The effective decay constant for up power transients will be
higher or lower (choose one) compared to its value for

own power transients, ve the reason for your answer. (1.5)

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.



1.5

Following a scram from high power, answer the following:

a. What are the most reactive regions of the core?

o

. MWhy are these regions more reactive?

C. What problem does this cause for the operator during
A subsequent start up. Why?

a. Near the edges and at the top and extreme bottom

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)

¢. 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)

Ref: WNP-2 Lesson Plan, Figure 4-12.

(1.0)
(1.25)

(1.25)

(1.0)

(1.25)

(1.25)



%

1.6

1.6

Give four (4) inputs or outputs for a reactor heat balance,
stating whether it is an input or output and a brief
description as to why it s, (3.0)

(any 4 @ 0.75 each) (3.0)

a. Feedwater flow - heat input (0.25) going into the
vessel (or system) with positive enthalpy (0.5).

b. Steam flow - heat out?ut (0.25) due to steam removing

energy from the core (0.5).

¢. 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 lﬁ.gf.

f. any other reasonable answer such as RWCU inputs/outputs, etc.

Ref: MTC; Thermo/HT/FF (3/83), pp. 8-50. b 1ot lo5$¢>



1.7

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 no rod movement occurs.

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 term power, pressure and temperature
will oscillate around point of adding heat (0.5).

Ref: Standard Reactor Theory.

(1.5)

(1.5)



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 hammer and excessive starting current. (1.0)

Ref: Morris T.C.; Thermo/HT/Fluid Flow (3/83), pg. 7-123.



1.9 a. Assume the reactor is at 100% power and flow. Explain
what happens to core flow, and why, for a reduction in

power by driving rods in. (Recirculation pump speed
remains constant,)

At low power conditions nrior 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.

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)

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)

’

Ref: Morris T.C.; Thermo/HT/Fluid Flow (3/83), pg. 9-51,




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 ccoefficient involved. (0.5)

2. What occurred in the reactor and why it occurred to
affect 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) (1) b(2)

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

e Turbine trip w/o bypass; void coefficient, void collapse
from pressure increase

e Loss of feedwater heating, void coefficient, void collapse
from subcooling

e Inadvertent start of HPCS pump; void coefficient, void collapse
from subcooling

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

Ref: Morris T.C.; Thermo/HT/Fluid Flow (3/85), pg. 9-94 through 9-96.

10



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? Shew 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 down 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.

11



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 Fluid Dynamics Text.

12



1.13

1\

1.13

Will an increase in the following factors (taken separately)
worth

increase, decrease, or not change differeatial rod (1.5)
a. thermal diffusion length

b. neutron flux at the rod

C. core average neutron flux

a. increase . (0.5)
b. increase - asfiicy e chompy o et awtep o . (0.5)
C. decrease - assuwiny ae d‘"‘)‘ i loedd Hlox . Usuatly o imnciens (0.5)

eoOre ot foei \«rr\-l.J Concy sow '™ lo el

Ref: WNP-2 Reactor Theory, pg. 80. C G
,{[“,‘4. e e +hat this parFumdt Lo ...,ﬁ-»rJd

So%a* #u..c ‘s & &%‘ " MU'&M
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13 EQUATIONS/DATA SHEET

P =P, et/ M = 1/(l-k)

1CL = 3.7 x 10!9%q N(E) = No e~AT

o+ -1 x 105 /7 dre (Lgtly) (srod)?
K (savg)

w.-x:xo—’_:y_:»xa n n = v/l +d)

Pei¢v/(3.7x10!09)
@ = = 4.5 x 10-* aK/Z°F

K t = (8=p)/ %0
@ = =4.5 x 10-* AX/Z pover t = T/p + (8-p)/ 20
3
™ t/(p~8)

I(c) = Io e~At

veVe+xveg
T2 = a(2)/2

= xh‘ + (l-g) bg
Cp = (Qbu‘) (Ks) (‘A)
S = xS‘ + (1-x) Sg

Q = MCp At
1l in. = 2.5 cm
dp = £ L gvz
D 2g. -1 gal. = 3.785 liters
f = 64/Re 1 kg = 2.205 1b
p = k(eff) -1 N = pAg/A
K(eff) 3
17.58 watts = 1 BTU/min
1 _CRl K 1-K(eff)2 lpsi = 6.895 Pa
lpsi = 2,036 = H, (@ 0C)
M CR2 1-K(eff)l lpsi = 27.68 = H%0 (@ 40)
. B = 0071
Q = Mah

. T =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 si?nal is received. Which diese)
generator trips would still be operable? (2.0)

b. Which of these trips would be bypassed if the selector

switch was in t est" 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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What safety action(s) are auto-initiated at each of the

ollowing cations:

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 Runback recirc. flow if o 1 reactor eed . (0.5)
\-ﬁ:fo JT ' hoae Ah{ M“‘ gm\dd‘ﬂ&(“‘id
b. In tiate RCIC and HPCS; trip recirc, pump; initiate

NSSS 1so. 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,

Q. JLL-LX‘4 v O o | ’TJ»LﬁAdeL.gékq . CL‘ALO-VLJG*:tZ v o wscﬁz..,f
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2.3

X
. o

With respect to the Automatic Depressurization System (ADS):

a. Listﬁgjncluding setpoints) the automatic activation
N uence \for -
/ m_,ﬁ/

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

C. MWhich of the signal(s) in (b) can be cleared only if
the initiating condition no longer exists?

’

Hi drywell pressure (>1.65 psi "
Lo water level (level 3: (=50 7144'44 +13
Lo water level (level 1: = =3

105 second timer timed out

>1 low pressure ECCS pump (125 psig for RHR/LPCI;
145 psig for LPCS).

pts each

ADS A(B) reactor pressure vessel low level logic
Hi drywell pressure A(B)

€. Hi drywell pressure

Ref: WNP-2 System and Procedures; A0S, Pg. 8-10; 12; and 12,
respectively,




-~

2.4 With regard to the Reactor Protection System:

a. Mhich trip(s) can only be bypassed manually? (1.25)
b. With regard to the backup scram valves:
1. Are they solencid or air operated? (0.5)
2. To cause a scram, do they:
(e '2:253?,2'05"2«7——:’117":2:' | JHermet
chog'se_orﬂﬂ’ answer)” (0.5)
3. What is their function? (0.5)
2.4 a (0.417 each) (1.25)

1.
2.
3.

bl 1.

2
3.

APRM Hi-H1i
APRM inop.
Scram discharge volume Hi level trip

solenoid
energize (a)

bleed air from scram valves (vent header to atmosphere)

Ref: WNP-2 System and Procedures; RPS, pg 15,
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
erential Current (87TM)? (0.5)

b. List three (3) actions which will occur when the lockout
relay in (a) is tripped? (1.5)

€. 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 gor SM-47 (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" breakers

Trips 4F circuit breaker (Generator Exciter Field Breaker)
Trips main turbine (20 AST)

De-energizes 86XIU

Starts oscillograph

Starts computer

C. MC-8-B-A (0.5)
d. automatic transfer of SM-4 to the Division 3 EDG (0.79)

Ref: WNP-2 System and Procedures; AC Distr.; pg. 15 and 16
for a, b, d; AOP 4,7.1.9, Loss of Power to SM-8,
pg. 3 of 4 for ¢,
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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 ystem Control Switch is placed in the
“Sys A" position?

b. What is the purpose behind the SLC storage tank heater?

€. There is a SLC pump trip on low flow (TRUE or FALSE)?

2.6 (any 3, 0.33 each)
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.

¢c. False

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

Mo Commind
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2.7 Answer the following questions concerning the Low Pressure

Core Spray System (LPCS):
What is the rated flow of the main LPCS pump?

b.

C.

d.

&7 B

d.

In shutting down LPCS to standb readiness, is the
injection shut off valve !EFCS-&-S! closed before
stopping the LPCS pump (Yes or No)? Why?

The check valve located inside the drywell is motor-
operated (Yes or No)?

What are the interlocks associated with the auto-opening

of the LPCS-V-5 injection valve?

’ i
— "_‘__‘__. e - - —
6350 gpm(at 128 psid reactor to suppression_;ﬁ;;;:;;:)
No (0.5); to ensure no voids are left in the discharge

Tine which wouldcause water hammer upon subsequent pump
restart (0.75)

No

No undervoltage on SM-7 and reactor pressure <470 psig.

Ref: WNP-2 System and Procedures, LPCS; pg. 8, 11-12, 5,

D, ¢H;L4¢J§L~4-ﬁl&4./uai"¥‘8¢“A‘

and 7, respectively,

(0.75)

(1.25)

(0.5)

(0.75)

(0.75)

(1.25)
(0.5)
(0.75)

d 2o rvsararg M““W‘d""
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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)

W
b. What causes starting of the ;Egbu pumps and opening of
discharge valves (1.5)

¢. Since TSW provides cooling only to non-essential equip-
ment, why must the plant be shutdown when neither TSW
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);
discharge valve opens when pump starts if control switch
in auto (0.75). (1.5)

€. Because components cooled by TSW are essential for
continued cperation of the secondary and primar plant, (0.75)

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

b. Cooling water pressure at 400 psig reactor pressure.

2.9 1. Rx + 260 = 660 psig
2. Rx + 20 = 420 psig
Ref: WNP-2 System and Procecures; CRDH; pg. 2.

e d\MMWM Rx + 208 30
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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
tanks at all times?

b. Why is this minimum level required?

2,10 a. 135,000 gal (6'8")

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

immediate availability of sufficient condensate for
ECCS and shutdown

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

0 Comonsed
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RPS

Scram

Manual
Shutdown Mode
SRM Hi-HI

IRM Inop

IRM Hi-Hi
APRM Hi-Hi
APRM Hi-Hi
APRM Hi-Hi
APRM Inop

Scram Discharge

Volume

Reactor Water
Level

Reactor High
Pressure
Drywell High
Pressure

MSL High Radia-

tion/Inop
MSIV Closure

Turbine Throttle

Valve Closure

Turbine Governor

Valve Fast
Closure

TABLE 1
REACTOR SCRAMS

& 105 cps orting links
lled _

/’ih Run Mode

In Run Mode
In Run Mode

Scram
First Alarm Second Alarm  Setpoint
1 x 105 cps -
108/125 - 120/125
2% - 15%

- . 118% ¢
A-525'2-3/8" S7'1-1/2" 529'6"
B-524'5-13/16"

- 13"
1021 psig - 1037 psig
0.1 psig (low) 1.5 psig 1.68 psig
L H
1.5 x Normal - 3 x Normal
- . 6% Closed
- - 5% Closed

1250# supply
oil pressure

8igvcember 1983
«iw

Bypass /

SR
-

Not in "RUN"
\-——-’/

and keylock

dot in fun -

In S/D or refuel,

tch bypassed

Scram Logic

1/2 twice
1/1 once
1/4 once

twice
twice
twice
twice
twice
twice
twize

1/4
1/4
1/3
173
1/3
1/3
172

1/2 twice

1/2 twice

1/2 twice

Any 3/4 MSLs
isolated

30% Turbine First Any 3/4 TTVs

Stage Pressure

30% Turbine First 1/2 twice

Stage Pressure

\
*NOTE: 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).

.“.
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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 Tight be 17t? (1.0)
b. Above LPAP, what alarms remain operative? (1.5)

€. TRUE or FALSE: A rod block is applied upon the second
insertion error. (0.5)

3.1 a. Whenever a selected control roa is not in the currently
latched group (0.5) or one currently gositioned $0 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)

Ref: WNP-2, System Description, RWM, pp. 18, 20, 18, respectively,
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3.2

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)

Events:

1. Suction or discharge valves <90% open

2. Vessel hi presssure (ATWS)

3. Feedflow <30%

4. Reactor vessel low level (Level 3)
5. RPT

Actions:

a. Fast Speed Trip

b. Slow Speed Trip
c. LFMG start,

(0.5) each
1. A, B
2, A, B
3 A, €
4. A, C
§. A, C

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

25
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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)

b. Why is it important to ensure that locil temperature

ndicators at the nitrngen supply shed and in the reactor
building are monitored? (1.0)

3.3 a. The recorder had been, in fact, inadvertently de-energized
$0 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
embrittlement, (1.0)

Ref: WNP-2 Monthly 0P Bull: April-May, pg. 1; Feb-Mar, pg. 6,
respectively,
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2.4 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 No) whether the following trip
circuits in the SRM eTectrical circuitry will generate
a signal for use in the RMCS rod block circuitry: (3.0)

1. Downscale

2. Retract Permit

. Upscale High

. Upscale High High (shorting links installed)
« Inop.

. Reactor period.

Ao w

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

b. (0.5) each (3.0)
. Yes

. Yes

Yes

. No

. Yes

. No

DB WM e

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

27



3.5

3.5

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

a. The accumulation light starts flashing:
1. What is the causessg of this
2. ¥hat causes the Tight changing to “steady on"?

b. In mode 5 under what conditions, and in what manner will Select

(1.5)

block be indicated?

c. Can an overtravel alarm be received if the control rod
Is connected to its drive unit (Yes or No)?

a, 1. High-level (5 cc) or low N, pressure (970 psig) (0.75)
Operator acknowledges alarm with "Accumulation Trouble

Acknowledge” pushbutton (0.75)

N -
.

b. Any rod is not fully inserted (0.75); SELECT BLOCK
amber light (0.75)

CQ "o.

Ref: WNP-2, System Description, RMCS, pp. 7, 11, and 18,
respectively,

(1.5)

(0.5)

(1.5)

(1.5)
(0.5)

o, 1;‘_L1>l\¥\¥\ e ot C1‘>kl‘0.271— CAn 75LAA494L4§~
bu also Mf* 3 ,6 “IM ’P"‘*ﬂ—b\- LM(WW
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3.6

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)

€. Should the RCIC-V-8 and RCIC-V-63 keylocked control
switches be left in OPEN or CLOSED position when

resetting any isolution signal? (0.5)
A s
.’d’ /\—.—-—4’_
L ok-7 e
. hle. ——
b L~ on -waoo"’*b
a 1 et et

7k / (2.0)
. L. WA &gﬂoﬁﬁ % : & (0.5)

Cmwen W LNIE

<. wswn vine TO the RHR (0.375) (0.75)

!
c. Open <& . Wy (0.5)

Ref: WNP-2, System Description, RCIC, Pp. 27, 27; and SOP 2.4.6,
Pg. 2 of 29, respectively,
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3.7

3.7

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

b.

C.

d.

The Fuel Zone Range level indicators are calibrated cold.

Level 1 (-128") will initiate NSSSS isolation groups:
ba Be 0 208 Y.

The reference leg design of the Level Indicators have been
designed to compensate for extreme temperature transients.

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

Pressure measured at the core inlet plenum is also used
as input to the CRDH system,

(0.5) each

a.
b.
C.
d.

e.

False
False
False
True

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 (4) subcystems make up the PRMS? (0.75)
b. Which three (3) 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 1it? (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 condi:fohs from LPRMs associated
with rod selected (0.25)./ (0.75)

Ref: WNP-2, System Description: LPRM, Pg. 1; APRM, pg. 36; LPRM,
pg. &; respectively.

b, also aeccpt 1S°L APRM u/S v p Lan
Wik Mele Sw, n Stebop
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o fk{bﬁlyv1 F213 5’(%4L019 = ES()'V(.

e Abt RBM system (R4 see RBM P53
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3.9

Which type of detector (scintillation,
chamber or Geiger Mueller) is used in t

radiation measurements?
a. Main steam line

b. 0ff-gas post-treatment
€. Reactor building main exhaust

a. lon chamber
b. Geiger-Mueller

C. Gieger-Mueller

ion chamber, fission
he following process

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

Ol
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4.0 Procecdures - Normal, Abnormal, Emergency and Radiological Control (25.0)

-~

4.1 With regard to General Operating Procedure 3.1 .2, Reactor
Plant Cold Startup:

a. What action(s) should the cperator take to prevent RWCU

pump trip on 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)

N
.

g (’Uf/‘//?/y/( o/ *oo/(’nm,/ /0,(’ a s;n/c/e /Jat"yg,/,ﬂ/ CuT‘/ i
o€ C'/"(’(d 71,,\/ /’IC("’O/u.{’C’

 \\ k\’.l 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
L\ F/D isolation at 140°F. (1.0)
’ €. By a small output signal on the RFW-FCU-10 controller, (1.0)

f\ 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):

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

b. What happens when the INOP/RESET pushbutton is depressed
before the “"System Initialize" pushbutton is depressed? (1.0)

€. 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, chserving illuri-

nation, depressing again and observing the light goe: out. (1.0)
. b, Any previous alarm {“Comp/Progam”) is reset, the Comp
vl A Tight and the RWM/Program lights are i1luminated. (1.0)

“j C. The RWM and program lights extinguish, (1.0)
{ Ref: HNP'Z Sop 2.1." pgo 2-3 Of 30
[) ennenfs.: . : 2 r
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s n
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Relative to the Emergency Operating Procedure for RPV Pressure
Conirol (RPV/P)(5.1.2):

a. List any three (3) of the five entry conditions, (1.5)

b. What are the four (4) 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)

a. any 3; 0.5 points each (1.5)

1) RPV water level below +13.0 in.

2) RPV pressure >1037 psig

3g Drywell pressure >1.68 psig
A condition requiring MSIV isolation

5) A conditior 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 §r:c1rculation through heat exchanger and blowdown
moaes) (0.6); if no boron has been injectaed into ROV (0.3)

4) Main steam line ara1ns(zﬁ§i!516. -19, -21)] 10.6)

Ref: WNP-2 EOP 5.1.2, pp. 1 and 6-7 of 8. Valve #s

S.‘ou/J hot be f?('/
fo dull credit,
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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. Ma
the plant continue in this conditic: for an extended perida“l
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 staterent 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)

5C No (0.5); (0.5)
Ref: WNP-2 1/C, pp. 3/4 3-1; 3/4 0-1, respectively,

l

ANSWER S hould be “/\/6’5
Pfk’ Tech. ‘.lroec. P L4 c/:ft’aé,'/‘r}/ 7‘/("’ /«"/fo N

.”: 72"0( 5'/9((! S.04 is /)C‘% a/?)/ﬁ(‘db,/{'i f;f 7//’3
acton sthdement!
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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 (3) 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)
€. What is the first immediate operator action you should
take? (0.75)
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.
7 i 4. (System malfunction resulting in the) closure of

extraction stram line valves for one or more feedwater
heaters,

TAhis is olay e 4 ﬁﬂé} S acceotrd.
b. Increase ‘/‘[fn a 7ués, /e;/o )/Iu %ﬂ"(uo‘/atzw% Aos (C.5)

PCausl a /oss //' Ft Ao’
fati

7
CCLu/s w/.'j/
on flow caﬂtroféw?{ (6.75)

kef: WNP-2 AOP 4.2.7.2, pg. 1 of 2. Furéine r’e;/o.

€. Reduce reactor power via recircu

\ / /gchﬂér?

) 0"/)’/ an swtk #Z s 'f;lﬂ(/ n 7//8 ﬂb//fw-w i heeta
: | A ; /€ 6&3 s
lsted as Re71eREnCE. *2Z s nt e:”ﬁa/,ﬁ #} 7
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4.6 With regard to the operating procedure for 250V DC
Distribution System (SOP 2.7.7), give any three of
e four indications that the operator will have 1f the
tie to distribution bus S2-1 has been completed. (2.25)
4.6 (Any 3 @ 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".
4. Bus S2-1 ground lamps on board “C" are on.

Ref: HNP-Z LSOP 2.707. pgo 2 Of 5.

This ctwyhm\ (‘C’buim".s Jodu [ recall
of ’Proc(’\rfurﬁ. -”\15 s not Ffa’d IPK
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unidentified sources shall not exceed 1 gpm and the

total coolant leakage shall not exc 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,

4.7 Reactor coolant leakage into the primary containment from
l
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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 AOP 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 ),

4.9 Drywell pressure

Ref: WNP-2 AOP 4.8.3.2, pg. 3 of 3,

a1



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 AOP 4,12.4.1, pg. 1 of 2.
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4.11 According to the Limitations stated in the Operating Pro-

cedures for the Reactor Core Isolation System (SOP 2.4.6),
what must you do 1f manual isolation 1§ required at any time
that system inftiation 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.
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4,12 With regard to Administrative Procedures:

a. There must be two (2) licensed operators in the Control

Room at all times (TRUE or FALSE)? 7 (0.5)
During new fuel handling operations, a licensed operator S—
must be on the refueling floor (TRUE or FALSE)? (0.5)
/
[
,[
i
4,12 a, False : (0.5)
(b. False (0.5)

!/
Ref: WNP-2 Admin. Proc: 1.3.2, pg. 3 and 6.2.3, pg. 2, respectively,

|
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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
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4,14 With regard to the Health Physics Pro ram, what are the
whole body exposure 1imits for the 7oi|ow1ng: (1.0)

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

b. Lifesaving actions

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

5000 mrem/year (0.16) S
2. 75 rem (0.5) - \ (1.0)
Ref: WNP-2 Health Physics Program,\3.l.5. pg. 4 of 5,
(
- /
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