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Summary:
Examinations on March 7-10, 1988,

Operating and written examinations were administered to six initia)l senior
reactor operator (SRO) and two reactor operator (RO) retake candidates. Al
of the candidates passed the operating and written exams,

Four of the 14 changes (29%) made to the written examinations were a result
of inadequate or incomplete reference material provided to the NRC for
examination item development,
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REPORT DETAILS

1. Facility Employees Contacted:

*Ken Woodward, Manager, Training
*Gene Soult, OPS Manager

*Randy Ruff, Supervisor, Training
*Victor Kelley, Senior Instructor
*Attended Exit Meeting

2. Examiners:

*William Dean

Richard Baldwin

Ron Aiello

Pete Isaksen, INEL

(Perry Hopkins, RI, attended exit)
*Chief Examiner

3. Examination Review Meeting

At the conclusion of the written examinations, the examiners provided
your training staff, with a copy ot the written examination and answer
key for review. The NRC Resolutions to facility comments are listed
below.

a. SRO Exam (Applicable RO questions are in parentheses)
(1) Questior 5.07 (b)

Disagree with facility comment. DOue to the fact that a power level
was not specified, there is no ONE correct answer for part "b",
Therefore, part “b" has been deleted from the exam. For future
reference, the question will, specify a power level which will, in
turn, define the fuel centerline temperature, thus making the question
NON ambiguous.

(2) Question 5.15(b)
Facility comment accepted. 5.15(b) has been deleted from the exam,
(3) Question 6.01 (2.21)

Facility comment accepted. Suggested additional answer (choice "c")
will be accepted as one of the responses,



(4) Question 6.07

Facility comment accepted. The answer key has been changed to
the recommended response.

(5) Question 6,10

Facility comment accepted. The answer key has been changed to the
recommended response,

(6) Question 6.14 (3,04)

Facility comment accepted. The answer key has been changed to
the recommended response,

(7) Question 6.15

Facility comment accepted. "High level alarm at 70%" will be
deleted from the answer key.

(8) Question 6,19 (1.15)

Facility comment accepted. Suggested answers 1 & 2 paraphrase
the existing answers in the key. However, the answer key will
be expanded to include the facility's suggested answer number
three. The training material should be modified to reflect
this information,

(9) Question 7.11

Facility comment accepted. Due to the lack of specific procedural
guidance, the facility's suggested answer will also be accepted.

(10) Question 7.13

Facility comment accepted. Note, however, that ARP-001, XCP-636,
P-12 specifically addresses this failure., Although operators
should be familiar with what actions to be taken for a casualty
of this nature, the question was not adequately worded to elicit
the desired information. The question will be deleted from the
exam,

(11) Question 7.17

Facility comment accepted. Number one of the answer key will be
changed as recommended,




(12) Question 7.23

Facility comment accepted. The answer key will be changed as
recommended.

(13) Question 8,22

(2)

(4)

(5)

(6)

Disagree with facility comment, It is clea' that taking "B" EDG
00S renders both RHR pumps incperable, thereby placirg one in an
action statement, Furthermore, the RHR loop may be removed from
operation for up to one hour per eight hour period only during

the performance of core alterations in the vicinity of the reactor
pressure vessel hot legs. The answer key remains unchanged.

RO Exam

Question 2,08 (a)
Facility comment noted. For exam grading consistency, (.75)
will be allotted for the protective feature and (.25) for the
set point.

Question 2.13 (a)
Facility comment noted. For exam grading consistency, (.56)
will be allotted for the automatic action and (.19) for the
set point,

Question 2.17

Facility comment accepted. Note that the information supporting

this answer was not made available to the author prior to the exam,

Question 3,06 (b)

Facility's recommended answer is equivalent to existing answer
key. No change required.

Question 3.18 (a)

Facili’, comment accepted. The answer key has been changed to
accept the recommended answer for full credit,

Question 4.17 (2)
Facility comment accepted. The yearly administrative limit is

clearly stated in the reference utilized for question development.
No change to answer key.



¢. Post-Exam Review Changes

A detailed review of the examinations and associated answer keys
resulted in the following additional changes:

(1) Question 2.12 (b)

The TS basis for minimum spent fuel pool water level relative
to removal of iodine gap activity was added as an additional
correct answer, The facility reference material should be
updated to reflect this informration.

(2) Question 7,15
Tripping the turbine locally from the front standard was added

as an additional correct answer as the question was not specific
enough to elicit control room actions exclusively,




Exit Meeting

At the conclusion of the site visit the examiners met with representatives
of the plant staff to discuss the results of the examination,

There were no generic weaknesses noted during the oral examination,

The examiners did note that there may be some inconsistent training on
requirements to restart condensate pumps after a loss of condensate flow.
It was also noted that the facility's on?oing effort to update both their
lesson plan learning objectives and simulator exercise guides has greatly
improved these training documents and once fully implemented should be much
more closely related to their job task analysis.

The cocperation given to the examiners and the effort to ensure an
atmosphere in the control room conducive to oral examinations was also
noted and appreciated.

The licensee did not identify as proprietary any of the material provided
te or reviewed by the examiners,
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply!

ls.,

17,

Cheating on the examination means an automatic denial of your application
ang could result 1n more severe penalties,

Restroom trips are to be limited and only one candicate at a time may
leave., YOuUu must avold all contacts with anyone cutside the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or cark pencil only to facilitate legible reprocuctions.,

Print your name in the blank provided on the cover sheet of the
examination,

Fill in the date on the cover sheet of the examination (if necessary).
Use only the paper provided +0r answers,

Print vour name in the uppur right-hand corner ot the first page of each
Section Ot the answer sheet.

Consecutively number each answer sheet, write "End of Category __" as

appropriate, start each category On a new page, write only on one side
o+ the paper, and write 'Last Page” on the last answer sheet.

Number each answer as to category and number, for example, 1.4, 6.3,
Ek1p at least three lines between each answer,

Separate answer sheets +rom pad ang place finishned answer sheets face
cown On your dJdesk or table.

Use abubreviations only 1+ they are commonly used 1n facility literature,

The point value +0or each QUestion is indicated 1n parenthneses after the
qQuestion ang can be used as a Quide for the depth Of answer reguireg,

Show all calculations, methods, or assumptions used to obtain an answer
to mathematical problems whether indicated in the question or not.,

FPartial cregit may be given, Therefore, ANSWER ALL PARTS OF THE
QUESTICON AND DO NOT LEAVE ANY ANSWER BLANK,

I+ parts ot tne examination are Nt clear as to intent, ask Questions of
the examiner only.

YOU must sSi1gnN the statement on the cover sheet that ingdicates that the
WOrk 18 yOour Ownh ang you have Nnot receilveg or oeen given assistance 1in
completing the examination, This must De done after the examination nas
been complieted.



18. When you complete your examination, you shall:

Assemble your examination as followst

(1) Exam questions on top.
(2) Exam aids - figures, tables, etc.
(3) Answer pages including figures which are part of the answer,

Turn in your copy of the examination and all pages used to answer
the examination guestions.

Turn in all scrap paper and the talance of the paper that you did
not use for answering the questions.

Leave the examination area, as defined by the examiner. [ aftter
leaving, you are +ound in this area while the examination i1s still
in progress, your license may be denied or revoked.



Page 4

QUESTION 1.01 (1,00

Increasing the boron concentration at low temperature has little effect
on the Mogerator Temperature Coeféicient as compared to higher cperating
temperatures because: (choose the correct answer)

a4, water density coes Nnot change as much at low temperature.
0. water density 18 greater at lower temperatures so neutron leakage 1s
less.,
€. wate density 1is greater at lower temperatures SO parasitic neutron
apsorption 18 greater.
d. boric acig is less scluble at lower temperatures.
QUESTION 1.02 (1,009

which one ot the following statements concerning Xenen~i33 progduction
ang removal 1s correct?

At full power, equilibrium corgiticns, about halé of the Xenon
18 produced by lodine decay and the other hal+ 1s proguced as a
girect +fission proguct,

Following a reactor trip from eQuilibrium congitions, Xenon peaks
Decause Celaved Neutron precursors continue to decay to ienon
while neutron absorption (burnout) has ceased.

Aenon proguction ang removal 1Ncreases li1nearly as power level
increases; 1.e,, the value of 1004 equilibrium iencn s twice
that of 30% equilidrium Xenon,

At low power levels, Xenon decay I8 the major removal methoa.
At Nigh power levels, bDurnout 1s the ma)or removal methoa.

(svass CATEGQORY ] CONTINUED ON NEXT FPAGE saasy)



‘1.  PRINCIPLES OF NUCLEAR POWER_PLANT OPERATION,
THERNODYNAMICS, HEAT_TRANSEER_AND_FLulD_FLOW
QUESTION 1.03 (1,00

M the core ages,
This changing ratio causes the!

Page S

the ratio of PU239 atoms to U235 atcms increases.
(Choose the correct answer)

4. reactor startup rate (SUR) to increase, for the same reactivity
adoition,
b. voi10 Coefficient to bDecome less negative.
. Mogerator Temperature Coefficient to become less negative.
d. delayed neutron fraction to irmcrease.
QUESTION 1.04 t1.00)

Which one of the +ollowing statements concerning Shutdown Marg:i:n (SDM)
I8 correct”

The maximum SDM requirement occurs at EOL and is based
ejection accident.

The maximum SDM requirement occurs at EOL amg 1s based
line break accigent,

The maximum S0DM requirement occurs at BOL ano 1s bDasecg
poOsSitive moderator temperature coefsficient,

The maximum SDM requirement occurs at BOL ang 1s Dasec
witharawal accident while Iin the source range.

(ss888 LATEUORY | CONTINUED ON NEXT PAGE senas)
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3o . PRINCIPLES OF NUCLEAR_POWER PLANT OPERATION, Page o
THERMODYNAMICS, HEAT TRANSEER _AND_FLUiD FLOW

QUESTICN 1.09 (1,00
The reactor is critical at 10,000 cps whnen a §/G PORV faily ocpen.
Assuming ECL congitions, No rod motion, and NO reacioer trip, choose
the answer Delow that bDest cescribes the values of Tavg ano nuclear
power +or the resulting new steady state. (POAH = point of agding
neat) .,
a. Fimal Tavg greater than initial Tavg, Final power acove FOAM,
. Fimal Tavg greater tnan initial Tavg, Final power at POAM,
€. Final Tavg less than initial Tavg, Final power at FOAM,

g. Final Tavg less than initial Tavg, Final power adove POAM,

QUESTION 1.06 (1.%0)

The rea.tor 18 taken critical with xenon concentration at zero. Power
is rajlseg to S0% at 3%/nr,

Use one of the ‘oliowing choices to cescribe how Lenon concentration
will be trenging for each of the +ollowing situations (a,b, and .
increasing
Decreasing
At equiliborium

a. One nour at+ter a trip OCCLrS as power reaches S0%.

D, Four hours aftter the trip oCccurs the reactor 1s taken critical ang
power raised back to S0%.

s [+ reactor operation continues and power level i1s maintainec at SO%
T0orF oOne nour.,

QUESTION 1,07 (2.00)

4. MOow 18 Shutdown Margin (SDM) asfecteg (Increase, Decrease, or No
change) by a SO ppm porom acaition whlle ocperating at S0O% power?

10+
2. List FIVE factors, nther than RCS poron concentration ang rog
position, which will affect SDM arQ are useo in the SDM
calculation, (1)

(sasss CATEGORY | CONTINUED ON NEXT PAGE ssasas)



'1.__PRINCIPLES_OF NUCLEAR_POWER_PLANT_OPERATION, Page ~

*THERMODYNAMICS, HEAT_TRANSFER_AND FI.UID FLOW

——— - ————— - ——— - -— R ——— — -

QUESTION 1.08 (1.00)

Which one of the following conditions would cause a /M plot to be NON-
conservative cur i1ng fuel loading?

a. Fuel being loaded closer to the neutron source than to the source
range detector.

b. Loading fuel in the order of high reactivity worth to low ~eact.vity
wortn.

€. Loading poison rods between the source range detectors ang spaces to
pe filleg by tuel assemblies.

d. Increasing the boron concentration in the mocerator.

GUESTION 1,09 (1.00)

During a Xenon-+ree reactor startup, critical data was 1nacdvertently
taken two decades below the required Intermediate Range (lR) level

(1 E-1O amps)., The critical data was then taken at the proper IR
level (1 E-08 ampe). Assuming RCS temperature and boron concentra-
tion did not change, which cne of the following statements 1s correct?

a. The critical rod positicn taken at the proper IR level
18 LESS THAN the critical rod position taken two decaces
b2low the proper IR level.

0. The critical rod position taken at the proper IR level
18 THE SAME AS the critical roa pcsiticn taken “wo
gecades below the proper IR level.

. The critical rod position taken at e proper IR level
is GREATER THAN the critical rod position taken two
decaces below the proper [R level.

d. There 1s not encugh information given to da2termi o the
relationship between the critical rod position ta en at
the proper [R level and the critical rod position taken
two gecaces below the proper (R level.

(xx%2x CATEGCRY 1| CONTINUED ON NEXT PAGE sx%11x)



PRINCIPLES OF NUCLEAR_PQWER_PLANT_OPERATION, Page 8

QUESTION 1.10 (1.350)

Match the parameter change in Column A to the direction it will change
the Moderator Temperature Coefficient (MTC) in Column B. Consider each

case separately.

COLUMN A COLUMN B
1. Mogerator temperature increases a. More Negative
2. Boron concentration i1ncreases b, Less hegative
3. All reds in vs, all rods out c. No Efrect
QUESTION 1.11 (2.00)

I+ the Source Range (SR) instrumente indicate SO cps with Kef¢f
equal to 0.9, what would the SR 1nstrument indicate 1f rods were
withdrawn to bring kKeff equal to 0.957? Assume EOL conaitions.
a. 1. S0 cps

2+ 73 cpPS

3. 100 cps

4, 200 cps (i:0)

b. HOw much reactivity was addec”?

1. 0.0347

2, 0.0500

3, 2826

4, 00,0885 (1.0

(sas2x CATEGORY 1 CONTINUED ON NEXT PAGE rtx11x)



1. PRINCIPLES OF NUCLEAR_POWER_PLANT_OPERATION, Page 9
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GQUESTION 112 (1.50)
Compare the calculated Estimatead Critical Position (ECP) for a startup
1S5 hours after a trip from 100% power operation equilibrium conditions
to the Acctual Critical Rod Position (ACP) 1f the following events/condi-
tions cccurred. Cons:ger each i1ndependently. Limit your answer to:
a. ACP higher than ECP.
b. ~CP lower than ECP,

c. ACP would not be significantly different than ECP.

1. One Reactor Coolant Pump 18 stopped one minute prior to criticality.

2., The steam dump pressure setpoint is increased to a value just
Delow the code safties setpoints.

3. The startup 1s delayed 2 more hours,

RUESTION 1.13 (1.00)
Wwhich one of the followi orrectly describes the observed reactor
response for thne same smai addition ©Cf reactivity, one positive andg
one negative?

a. The response will be faster for the negative addition at all
times 1n core life,

b. The response will be faster for the negative addition at BOL
put faster for the positive addition at EOL.

c. The response will be faster for the positive addition at all
times 1n core life.

Jd. The response will be faster for the positive addition at BOL
but faster for the negative adoition at EOL.

e. The response will be the same +for both tne peositive ancg
negative addition,

(s52%% CATEGORY 1| CONTINUED ON NEXT PAGE xxx351%k)



1. _PRINCIPLES_OF NUCLEAR_POWER_PLANT_OPERATION, Page 10
'THERMODYNAMICS, HEAT TRANSFER_AND_FLUID_FLOW
QUESTION 1.14 (1.0
Which one of the foilowirg statements concerning power defect is correct?
a. The power cerect 1s the difference between the measured power
coefficient anag the predictec power coefficient.
o. The power defect increases the rod worth requirements necessary
to maintain the desired shutdown margin following a reactor trip.
c. Because of the higher boron concentration, the power defect 1s
more negative at begirning of core life.
d. The power defect necessitates the use of a ramped Tawvg program
to maintain an acdequate Reactor Coolant System subccowling margin.
QUESTION 1.18 (1.00)
State TWO reasons for establishing Rod Insertion limits.
GUESTION l.16 (1.000

centrifugal pump 1s operating at rated flow when the discharge
valve 1s throttled towards the snut direction. For each of the
following 1ndicate whether the parameter will increase, decrease
r remain the same, after the valve 1s throttled 1in the shut
direction.

a. NPSH

b. motor amperage

(axxxx CATEGORY 1 CONTINUED ON NEXT PABE sxxx3)
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1. _PRINCIPLES OF NUCLEAR_POWER_PLANT _OPERATION, Page 12
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QUESTION 1.19 (2.30)

what is the subcooling margin (SCM) of the RCS if the following
conditions exist?

Th =580 F Pressurizer pressure =2185 psig
Te =520 F Steam Generator Pressure =830 psig (1.0)
b. [f power is raised from SO to 100%, how AND why will SCM change
(increase, decrease, stay the same)”? (0: 79)
€. Which one cf the following would result in the smal t SCM? Briefly
explain your choice. Assume i1dentical RCS pressures. (0.79)
!. SCM during a controlled natural circulation coocldown following
a reactor trip from loss of flow.
2. SCM during continued operation at S% power.
3. SCM produced when all RCP’s are operated at normal no-load
temperature after extendeg shutdown.
QUESTION 1.20 (1.90)

At each of the following leak locations, 1noizate the state of the
exi1ting fluid (subcooled, saturated, or superneated). Assume normal
1004 power initial operating plant conditions.

PIR steam space to CTMT atmosphere.
Steam Dump to the condenser.

Main steam header to turbine building atmosphere.

(*xx3% CATEGORY 1 CONTINUED ON NEXT PAGF s%xxx)



1._.PRINCIPLES_OF NUCLEAR_POWER_PLANT_OPERATION, Page 13
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GUESTION 1.21 (2.00)
The reactor 1s operating at 30% power when one RCP trips. Assuming
no reactor trip or turbine load change occur, indicate whether the
following parameters will INCREASE, DECREASE, or REMAIN THE SAME.
a. Flow in operating reactor coolant loops
b. Core delta T

Ce Reactor vessel delta F

0. Operating loop steam generator pressure

QUESTION 22 (1.00)
Primary system flow rate is many times greater than seconcary system

flow rate while the heat transferred by the two systems is essentiaily
the same. Explain how this is possible.

GQUESTION 1.23 (1.00)

List all of the conditions that must be present in order for natural
circulation to exist.

(%23%x END OF CATEGORY 1 A%%%x%)



' 2. _PLANT DESIGN_INCLUDING_SAFETY_ AND_EMERGENCY Page 14

"SYSIENS

QUESTION 2.01 (1.350)
wWhat signal (s) must be present for an AUTOMATIC switchover of the suction

of the RHR system from the RWST to the reactor builoding recirculation
sumps to occur? Give setpoint(s) and coincidence(s) i1f applicable.

QUESTION 2.02 (2.00)

Which comporizants of the Reactor Building Spray system are affecteoc by ai
a. Phase A Containment Isolation Signal?

b. Spray Actuation Signal?

QUESTION 2.03 (1.50)

The 4ollowing gQuesticns are associated with the normal service gas decay
tanks.

a. How many normal service gas decay tanks are there?
- Normally, how often 1s the i1n-service tank switched?

C. Why is the waste gas distributed among all normal service gas
decay tanks instead of filling one tank at a time?

QUESTION 2.04 (1,30)

List THREE systems for which the Acoustic Leak Monitoring System provides
indications of a leak,

(s2a88% CRTEGORY 2 CONTINUED CN NEXT PAGE x<xxx)



QUESTION 2.05 (1.00)

Page 1S

Which one of the following statements describing the cesign of "he fuel

transfer tube .s correct?

a. A blind flange is used to close the transfer tube
the containment side and the spent fuel side.

b. A blind flange is used to close the transfer tu'e
containment side and a valve is used on the spent

c. A valve is used to close the transfer tube on the
ment side and a blind flange is used on the spent

on BOTH
on the
fuel side.

contain=-
iuel side.

d. A valve is used to close the transfer tube on BOTH the con-

tainment side and the spent fuel sige.

QUESTION 2.006 (1.00)

The #3 RC pump seal leakoff is mormally collected in which one of the

following?

a. Containment 3ump

b, Pressurizer Relief Tank
c. Volume Contrel Tank

a. Reactor Coolant Drain Tank

QUESTION 2.07 (2.00)

The following questions concern the RHR System.

a. What THREE interlocks must be met prior to opening the RHR

inlet line i1solation valves (B701A or 8702A)7 (1.9)
D. What interleock will automatically clcocse the RHR inlet line

isolation valves? (include setpoint) (0.5)
& What is tlie bases of the RHR inlet line reliief valve capacity? (C.S)

(sx23% CATEGORY 2 CONTINUED ON NEXT PAGE xxxx%)




'2. PLANT DESIGN INCLUDING_SAFETY_AND_EMERGENCY Page 1o
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QUESTION 2.08 (2.00)

a. Other than the thermal barrier heat exchanger, list THREE reactor
building locads supplied by the Component Cooling Water System.

b. Other than relief valves, what feature prevents overpressuriza-

tion of the CCwW System 1f a thermal barrier heat exchanger tube
ruptures? (Include setpoint, if applicatle)

QUESTION 2.09 (1.50)

Match the RCP seal flow paths in Column A to the appropriate design
flow rate 1n Column B.

COLUMN A COLUMN B
a. Down shaft 1into the RCS i, 10 cc/hr
- 4 100 cec/hr
. #2 seal leakage Se 3 gpn
4, S gph
c. #3 seal leaxage - 3 gpm
6. S gpm
GUESTION 2.10 (1.00)

List TWO relief valves that discharge into the Volume Control Tank.

QUESTION 2.11 (1.30)
The folliowing qQuestions concern the Emergency Feed FPumps.
a. What 1s their normal scurce of water?
D, What is their backup scurce of water?

c. What signal shifts the supply from the ncrmal source to tne backup
source? Setpoints angd coincidence NOT required.

(sxxx% CATEGORY 2 CONTINUED ON NEXT PAGE sxxix)



PLANT DESIGN_INC!I.UDING_SAFETY_AND _EMERGENCY Page 17

QUESTION 2.12 (2.00)

a. State THREE of the four places that flow from the Spent Fuel Cooling
and Transfer pump can be directed to.

b. What are the TWD reasons for establishing the design low water level
of the Spent Fuel Pit (SFP)7?

QUESTION 2.13 (2.00)
a. Describe TWO automatic actions associated with the instrument air
system which serve to mitigate a loss of air pressure. Include
any associateg setpoints. (1.3
b. Assume tne plant i1s operating at 100%4 power and NO cperator action

18 taken. What will initially cause a reactor trip on a continued
loss of instrument air pressure? (0.5)

QUESTION 2.14 (2,00)

a. Wwhat TWOD conditicas will energize a lockout (B6 relay) for an
ESF trans¢ormer?

D. List FOUR ¢ the abnormal conditions which will cause an ESF

transformer trouble alarm, but will NOT cause the transformer
to be deenergized. (Setpoints not required)

QUESTION 2.13 (1.350)

State the purpose AND operation of the interlocks between the Letdown
1solation valves and the orifice i1solation valves.

(s228x CATEGORY 2 CONTINUED ON NEXT PAGE sxx2xx)






2. PLANT DESIGN_INCLUDING _SAFETY_AND_EMERGENCY Page 19

B e e R D A an oo o - - ——————————————————————

QUESTION 2.19 (1.00)

An undervoltage on a 7.2 kY safeguarcds bus occurs 20 seconds after the
receipt of a Safety Injection signal. Which of the following state-
ments regarding sequencing of loads onto the safeguards bus 1is correct?

a. All .ocads except Load Block #1 are stripped and the EGSF
Loading Sequence is reinitiated once the DG output breaker
1s closed.

b. Sequencing stops until the DG output breaker is closeg at
which time it continues from the point at which the under-
voltage occurs.

¢c. Sequencing stops until the DG output breaker 1s closed at
which time only the ECCS-related equipment sequence will
be reinitiated.

d. All loads except the ECCS-related equipment are stripped

and only the ECCS-relateg egquipment sequence will be
continued once the DG ocutput breaker is closed.

QUESTION 2.20 (1.00)

What is the main design purpose of the flow restricting nozzle in the
Main Steam Lines?

QUESTION 2.21 (1.00)

Which statement below regarding the Main Generator Protectiocn System
is NOT CORRECT.

a) Opening the generator output breakers ALWAYS results
in a turbine trip when the generator is loaded.

b) Once the generator 1s loaded, a turbine trip ALWAYS
results in a generator trip.

c) A turbine trip above the protection interlock P-7
(10% power) ALWAYS results in a Reactor trip.

d) A reactor trip ALWAYS results 1n a turbine trip.

(sxs2x END OF CATEGORY raE STEE R
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QUESTION 3.01 (2.00)

Indicate whether the Over Power Delta Temperature trip setpoint will
INCREASE, DECREASE, or REMAIN THE SAME for each of the following
parameter changes. Consider each separately.

a. Increasing Tavg
b. Tavg less than rated power Tavg
c. Delta I becoming more negative

d. Pressurizer Pressure decreasing

QUESTION 3.02 (1.00)

Which cne of the following flowpaths describing how power is normally
supplied to a typical vital instrument bus 18 correct?

a. 125 vDC +from battery, supplied to battery bus, i1nverted
to 120 VAC, and supplied to instrument bus.

. 480 VAC from vital bus, transformed to 120 VAC, and supplieo
to 1nstrument Dus.

¢ 480 VAC ¢rom vital bus, rectified to 125 VDC, inverted to
120 VAC, and supplied to instrument bus.

d. 480 VAC from vital bus, rectified to 120 VDC, and supplied
to 1instrument bus.

QUESTION 3.03 (1.00)

List FIVE outputs of the Pressurizer Pressure master controller. NOTE:
Redundant outputs count as one, i1.e., Pump A and Pump B.

GUESTION 3.04 (1.00)
The Cold Overpressure Protection System (COPS) provides an alarm to

warn the coperator that overpressure protection is i1solated, what
plant conditions will cause this alarm?

(nxx2x CATEGORY 3 CONTINUED ON NEXT PAGE #sx312x)
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QUESTION 3.03 (1.50)
With the pressurizer level control switch in Peosition 2, cescribe the
response for a high failure of LT-459, including components affected,
alarms received, and the effect on actual pressurizer level. Assume
normal charging and letdown system lineups and No operator actions are

taken. Continue the description until pressurizer level is constant or
a reactor trip occurs. Include setpoints were applicable.

QUESTION 3.06 (1.80)

a, What TWO interlocks must be satisfied prior to manually resetting
a safety injection signal? (1.0)

b. After resetting safety injection, automatic actuation 1s inhibited
until what signal is cleared? (0«

QUESTION 3.07 (1.00)

Describe the i1nterlock asscciated with the reactor trip bypass breakers.

GUESTION 3.08 (1.50)

Frovide the expected RVLIS indications for all THREE ranges (Upper,
Narrow, and wWigde) +for a full vessel at 100% AND 0% flow.

QUESTION 3.09 (1.00)

which one ot the following malfunctions will result 1n poth a low Tavg
indication and a low delta T i1ndication?

a. Hot leg RTD failed high
b, Hot leg RTD failed low
€. Cold leg RTD failea high

d. Colg leg RTD failed low

(32288 CATEGORY I CONTINUED ON NEXT PABE fxx231)
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QUESTION 3.10 (1.50)

Describe what each of the following Steam Dump System status lights
ingdicate.

a. "PERMISV C-9" status light dims.
. "STEAM DUMP CONTROL" status light illuminates.

c. "PERMISV C-7B PB-447B" status light brightens.

QUESTION 3.11 (1.00)

Indicate whether the following conditions will cause the Steam Dump
System to ARM ONLY, ARM & DUMP, or HAVE NO EFFECT.

a. Tavg Mode, Tavg channel fails high during & 3% per minute load
reduction.

D, Tavg Mode, first stage pressure (PT-447) fails low with Tavg
1.5 cgegrees F greater than re¢t.

GUESTICN S+l (1.00)
Indicate whether the following malfunctions i1n the SGWLC System will
result 1n a LOW, HIGH, or NO S/G level trip signal. Assume i1nitially
the reactor 1s at 754 power with S/G levels at program.

a. Steam pressure (density compensation signal) fails high.

b N-44 fai1ls low.

QUESTION 3.13 (1.30)

The following questions are associated with the Reactor Control Unit of
the Rod Control System,

a. What signals are useo to generate the temperature error signal?
D. Wnat signals are used to generate the power error signal”?

€. What is the purpcse of the variaple gain appliied to the power
error signai”?

‘42 CATEGORY 3 CONTINUED ON NEXT PAGE s22323)




RUESTION J.14 (1.50)
List SIX rod contrel i1nterlocks. Setpoints are NOT required. Redundant

interlocks only count once, i.e., Channel A high voltage and Channel B
high voltage.

QUESTION 3,18 (1.50)

List ALL input parameters used to calculate the Over Temperature
trip setpoint.

QUESTION 3.16 (1.50)

what THREE signals will cause a feedwater 1solation? (Setpoints
required)

GUESTION v 47 (2.00)
Which of the following radiation menitor channels nave automatin actions
(other than indication and alarm) associated with them., Briefly
gescribe the automatic actions, 14 any.

Reactor Buildging Manipulator crane (RM-LLl7A)

Component Cooling wWater (RM-=L2A)

Nuclear Blowcown Waste Effluent (RM=L7)

Main Plant Vent Exhaust (RM=A3J)

- -

(sxsex CATEGQRY o CONTINUED ON NEXT PAGE sni813)
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QUESTION

5. 18 (3.00)

Answer the following concerning the Core Cooling Monitor (CCM).

D.

QUESTION

what are the FIVE inputs to the CCM? Be specific. (1:293)

For each of the THREE CCM status lights, state the color AND
briefly describe what 1s meant when each of the status lights

are Jlit., 10.75)

what does it mean 1f the status lignts are flasning? If all

the status lights are of+f? (1.0
3.19 (2.50)

The following concern the Rod Position Indication (RPI) system.

QUESTION

What 1s the effect of taking the "accuracy mode" switch out of
its "normal” A + B position? (1.0)

State TWO conditions which will cause a DRPl urgent alarm, (1.0)

How are the affected rods displayed when a RFP[ urgent alarm
signal 1s receivead”? (0.5

3.20 (1.80)

State the purpcse/function for each of the following permissive
signals. Include which 1nstrument is used to develop the signal,
setpoints are NOT requirea.

a.
D.
oo

P
P-
D-

O wo

(48828 END OF CATEGCORY 3 ssxxx)
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(2.30)

4,01

QUESTION

a. What is the MINIMUM number of cperable excore channels 1ndicating
AFD outside the target band before AFD is considered outside its
target band by Technical Specificaticons (TS)7? (0.5)

b. Assume the plant is operating at full power and the AFD has been
outside the target band fcor the last S minutes. What are the TWO
different actions specified which may be used to meet the TS
requirements? Include time limitations, 1f any. (1:.Q)

c. RAssume that it is 0310 on 03/07/88 and the plant 1s presently at
45% power. Considering the AFD penalty history below, at what
date and time may power be increased above S04A? Explain and
show all work. Assume no deviation outside the band after 0310
on 03/07/88.

TIME WENT QUT TIME BACK
DATE OF BAND IN BAND % POWER
QZ/06/88 0310 0318 85
0%/06/88 1887 1637 65
03/07/868 ol48 0310 45 (1. 0)
QUESTION 4.02 (2.50)

a. what are THREE symptoms/plant conditions which would reguire the
RCS to be emergency borated, according to EOP-11,0, Emergency
Boration procegure? (1:3)

B. Wnat TWO ocperator actions are required to perform Emergency
Boration? (1.0)

QUESTION 4,03 (2.00)

According to SAP-200, Conduct of Operations aoministrative procedure,
Junder what condition may the "operator at tnhne controls” leave the
surveillance area of the control room auring Moge | cperation? How
does this change during Mode S operation?

(22332 CATEGORY 4 CONTINUED ON NEXT PAGE =x2xxx)
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QUESTION 4,08 (2.00)
List the FOUR possible alternate actions that can be taken 1+ during a

response to abnormal power generation (ATWS) the turbine had not auto-
matically tripped.

QUESTION 4,09 (1.00)

what plant cendition determines when ‘ADVERSE" Containment conditions
(brackets in EOP) are used in the Emergency Operating Procedures?

QUESTION 4.10 (1.50)

a. What is the Technical Specification Safety Limit for RCS pressure
while 1n Moage S? (0.8

-1 Wwhat are the required actions i1f this limit is violated? Only
inclucde actions required within 1 hour. (1.0)

QUESTION 4,11 (1.00)
Ingicate the numerical value(s) assnciated with the following precautions.
a. Maximum gif+erential pressure between RCS ana S/G.
b, Maximum differential temperature between RCS lcops.
€. Minimum RCS flowrate prior to and during RCS gilutions.

6. Maximum rate of power i1ncrease above 20% reactor power without
management approval.

QUESTION 4.12 (1.00)

List the TWO actions required if the actual critical position is above
the low-low insertion limit but differs from the estimated critical
positicon by more than SO steps, and less than the maximum rog withdrawal
limit, according to GOP-APPENDIX A, Generic Operating Precautions.

(sxx2% CATEGORY 4 CONTINUED ON NEXT PAGE xsxx3x)
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QUESTION 4,13 (1.50)
The following Qquestions concern the requirements associated with
performing a reactor startup, according to GOP-3, Reaztor Startup
from Hot Stanaby to Startup procedure.

a. Whnen must all Shutdown Bank rods fully withdrawn be verified?

b. How many licansed operators must be present in the Control Room?
Be specific as to what licenses are required.

Cs 1¥f the startup is delayed, wher must the Estimated Critical
Condition calculation be reviewed?

QUESTION 4.14 (1,50}

a. Ingdicate the Immediate Corrective Action(s) required, i€ while
operating at S0% power, t“e following alarms occur simultaneocusly.

“RCP A #1 SL LKOFF FLO HI/LD" anmg "RCP A #{ SL gP LO"

D. How much time is allotted to take the above Immediate Corrective
Action?

c. For how long may the RCP be operated with a #! Seal Failure?

QUESTION 4,18 (1.30)

What THREE conditions would require that S] be reiritiated, according
to EOP=-1.2, Safety Injection Termination procedure”? (1.5

(43%x2 CATEGORY 4 CONTINUED ON NEXT PAGE x2xx%)
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QUESTION 4.16 (1.30)

Answer the following accoroing to EOP-10.0, Malfunction of Roa Control
System.,

a. Other than verifying the reactor is not tripped for a dropped control
rod condition with the plant at full power, what are the TWO
remaining immediate operator actions? (1.0)

b. TRUE or FALSE?

when commencing recovery of the dropped rod an "URGENT FAILURE" alarm
will occur due to the lift coils for the other rods in the group
being disconnected. (0.9)

QUESTION 4,17 (1.50)

Answer the following according to VC Summer Radiation Protection
Fundamentals (HP Handout).

a. what are the V.C.Summer Nuclear Station Administrative exposure
limits for Whole Body, Skin, and extremities for occupational

workers? (exclude fertile females) (1.0)
- YA (Fill 1in the blank on your answer sheet)
ANy time your dosimeter reads_____ mr or greater when entering
the RCA it should be re-zerced by HP, (0.9
QUESTION 4,18 (1.350)

Caution [II.]l of EOP 15.0 "Response to loss of Secondary Heat Sink"
states: [+ S5/C Wide Range levels 1n any 2 S/G is < 20% OR Pressurizer
pressure is » 2335 psig then STOP ALL RCPs anc immediately initiate
bleed and teed per steps 7 through 14,

Why are the RCPs tripped prior to initiating bleeo anc feed, aside
from the fact that neat input from the pumps will be removed?

(83882 CATEGORY 4 CONTINUED ON NEXT PAGE s2%x1%)
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QUESTION 4.19 (1.00)

Emergency Operating Procedure EOP-13, "Response to Abnormal Nuclear
Power Generation', has the operator trip the turbine as one of the
immediate actions. However, one of the major concerns in the ATWS
transient response evaluations is the excessive RCS pressure
geveloped due to significant heatup of the primary coolant. Since
keeping the turbine on the line would mitigate this temperature
rise, why 1s the turbine tripped?

QUESTION 4,20 (1.00)
With the exception of electrical personnel acting in the capacity of a

red tag, what are the TWO required qualifications of the individual
responsible for second verification of danger tag placement?

QUESTION 4.21 (1.00)

What, AS A MINIMUM, should the temporary or unexpected relief turnover
include?

(sxsxx END OF CATEGORY 4 xewwn)
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MASIER CUPY

ANSWER 1.01 (1.00)
a.
REFERENCE
vCS RT-11, p 12-1S. EO-S5,10
KAl 3.1
192004K 106 s (KA'8)
ANSWER 1.02 (1.00)
d.
REFERENCE

vCS qT-12. p 11-23. EQ-3

KAL 3.1

192006K 1089 s (KA’8)
ANSWER 1.03 (1.00)

a.
REFERENCE

vCS RT=-10, p 17-29. EO-1S

KAl 3.2

192003k (0& e KA'S)
ANSWER 1.04 (1.00

B.

(saxxx CATEGORY

i
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REFERENCE

VCS TS, p B 3/4 1-13 RT-15. EO-3,5

KAI 3.8

192002K114 «s (KA’S)
ANSWER 1.08 (1.00)

d.
REFERENCE

VCS RT=-11. p 24,235. EOQ-19

KAL 3.1

192008K114 o (KA'S)
ANSWER 1.06 (1.50)

a. Increasing.

b, Decreasing.

(- Increasing. (0.5 eachl]
REFERENCE

VCS RT=-12, p 20-24, ED=-4,95

KAL 3.4,3.4
192006K 106 192006K 107 o (KA’S)

ANSWER 1.07 (2,00}
a. SDM is increased., (0.5)

5. (any S, 0.3 eachl

-RCS avg temp ~Samarium
-Fuel burnup ~-FPower defect
-ienon concentration -Power

(sxxxs CATEGORY | CONTINUED ON NEAT PAGE #uaty)
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1. __PRINCIPLES OF NUCLEAR_POWER_PLANT OPERATION,
THERMODYNAMICS, HEAT_TRANSFER_AND_FLUID FLOW

———————————— —————— - ———————— - —

REFERENCE

VCS RT-IS' =] 7-100 Eo“b’7

KAI 3.8

192002K114 .o (KA’S)
ANSWER 1.08 (1.00)

c
REFERENCE

VCS RT‘B’ =] 21-26- Eo-lo

vCS, S0P-403, Red Control and Position Indicating System,

KAl 3.8,2.9

192008K 106 192002K:14 o (KA'S)
ANSWER 1.09 (1.00)

o]
REFERENCE

vCS RT 17, p 11. EO-2

westinghouse Reactor Physics, Sect. 3, Neutron Kinetics and Sect.

Core Phyegics

Kal 3.3

Q01010KSOS e (KA'S)
ANZWER 1.10 (1.90)

(g a

2 B

. 5 a (0.5 each)

(25282 CATEGORY | CONTINUED ON NEXT PAGE #x8a12)
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s PRINCIF ES_OF NUCLEAR_POWER_PLANT_OPERATION,
: THER, " NAMICS, HEAT TRANSFER_AND FLUID_FLOW

REFERENCE

VCS RT‘II, =] 12-200 EO‘S, 7,8
westinghouse Nuclear Training perations, pp. 1~5.6 - 16

KAI 3.1

192004K 106 o (KA'S)
ANSWER 1.11 (2.00)

a. 3

b. 4 (1.0 each)
REFERENCE

vCS RT-8, p 15-17.. EO0=6,7
SHNP' RT"HO-l -

KAl 3.8
192008K 104 o (KA'S)
ANSWER 1.12 (1.350)

l. ¢ (same)

2. a (ACP nignher)

3. b (PCP lower) (0.5 each)
REFERENCE

VCS RT-1S, EN-4,7

Cook Theory, Pp. 1-36-49.
SHNP, RT-HO-1.14,

KAl 3.8
C01010AR207 QUI010K207 o (KA 8
ANSWER 3o i3 (1,00)

c

(ssx83% CATEGORY | CONTINUED ON NEXT PAGE #x321)
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1. _PRINCIPLES OF NUCLEAR_POWER_PLANT OPERATION, Page 35
THERMODYNAMICS, HEAT_TRANSEER_AND_FLUID_FLOW
REFERENCE

vCS, RT-10, P 11.
RT‘“. LU 13. “, 21. 2@. 29.

KAl 3.3

192008K110 192006K116 192002K114 oo (KA'S)
ANSWER 1.14 (1.00)

b
REFERENCE

VCS RT-11, p 24-26, EO-17
westinghouse FReactor Physics, pp. [-5.26 & 2/
SHNPP RT-LP=-1.10, p 13-18.

KAl 3.8,2.9

192004K113 192002k 114 e (KA'S)
ANSWER 1.18 (1.00)
l. To insure minimum shutdown margin 18 maintaineda.

2. Minimize the reactivity consequences of an ejected rod.ol pelectesl cfdect
o At prrsalagreanied po Gbddgecalil  pac Aot coaboapind P Bl i

3. Maintain acceptable axial flux distribution.(Pecue Lol lotinn Lo itm)
Lany 2, 0.5 eachl

REFERENCE

VCS RT-14, p 20.3 TG p 3/4 1-3, EO-10

KAl 3.4

192008K119 s (KA'S)
ANSWER 1.16 (1.00)

a. Increase

b. Decrease (0.5 eachl

(sassx CATEGORY | CONTINUED ON NEXT F GE sx3x¥)



REFERENCE
GP HTFF p.328 NEO

KAl 2.9

193006K 108 o (KA'S)

ANSWER 1.17 (1.00)

a. FALSE
b. TRLE

REFERENCE

(0.5 each]

GP HT&FF, p 155,320 and Subcooled Liguid Density Tables.

KAl 2.5,2.4

193004K 111 193005K103

ANSWER 1.18 (1.950)

g ONBR vecreases
2. DNBR decreases

3. DNBR increases (0.5

REFERENCE
GP HTFF p 243-25%9. NEO

Al 3.4

193008K 108 o (IKA’S)

(sxxxx CATEGORY

o (KA'S)

each)

1 CONTINUED ON NEXT PAGE #x31%3)
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1. PRINCIPLES OF NUCLEAR_POWER_PLANT_ OPERATION, Page 37
THERMODYNAMICS, HEAT _TRANSFER_AND_FLUID FLOW

ANSWER 1.19 (2.50)
a. From tne C~E Stm Tabies,
Tsat for 2200 psia= 649.5 F
SCM= Tsat=-Th= 649,5-580= 9.5 F (+/-1 F) (0.5 eal (1.0)
b. decre@ase (0.25)
Th increases as unit delta T increases with power (0.5) (0. 73)
e 1 -£0.29)
Core delta T during natural circulation cocldown will approach
$ull load cdelta T. Thot is greater than in the other I cases.(0.35]
(0.75)
REFERENCE

GP HTFF p 38S6; Steam Tables NEO

KAl

3.6

193008K118 s (KA'S)

ANSWER

1.20 (1.30)
Saturated.
Superheated.

Supernheated.

REFERENCE

Steam Tables, Mollier ciagram NED
GP HTFF p B3, 94.

KAl

2.8

193004K11S s \KA'S)

(s3xss CATEGORY | CONTINUED ON NEXT PAGE ssaxs)
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a. INCREAZE

D. INCREASE

" £\ 20 .0 2 5 20

S VELWLNREROE

d. DECREASE (0.5 eacr
REFERENCE

. JF HIiFF Secticon o Part B sections 255, NE
- KAl :. X
S000KS01 o (KQ'S
A 1 secondary system there 5 a pr hamge s @ds A phase
- . - & Jn -
ANQge® requires a largQge delta N Wit the larger Jdelta h of the
ecor2ary, the same heat ¢ transterred with a Cwer +.lo0w rate
“ a =
- MirFPr, ectio . o &
v » - .
y - . .. 2 | :\
{. Denrs ffere ¢ ’ - 3 ~-reated b, eat ¢ e
at sQurce ang heat remova Dy the heat sink,. -
& - B 1Nk IS Ce @l¢ ited pr 1Cally at P the heat
N ] . A, - . - .
- A y " - - Ly 5 “ . . - S

EExxA ENI . R R




2. _PLONT DESIGN_INCLUDING SAFETY_AND_EMERGENCY Page 39

SYSIEMS
ANSWER 2.0l (1.30)

Safety Injection Signal [0.3) AND [(0.3) 2/4 (0.3)

RWST level [(0.3) less than 18% (0.3] (1.3
REFERENCE

vCS, AB~7, RHR System, p 16, EO-1.3.1

KAl 4.2
00&6020K 304 00S000K402 s (KA’S)
ANSWER 2.02 (2.00)

NaQOH i1sclation valves (open)

‘. xl
2. Sg~ay discharge isclation valves (cpen)
2. l. RWST suction valves ' —pen)
2. Spray pumps (start) (0.8 eachl
REFERENCE

vCS, AB-8, RB Spray System, p 1S. EO-1.1.4,1.2

KAl 4.2

Q26000K101 +se (KR'S)
ANSWER 2.03 (1.390)

a. &

b, every 2 gays
€. To reduce the site boundary dose that would occur 14 a single

tank ruptured. (0.5 eachl

REFERENCE

vCS, AB-12, Waste GCas System, p 16. EO-1.4

kal 2.9
V710006007 Q71000KQ07 s (KA’S)

(ssse8 CATEGORY 2 CONTINUED ON NEXT PAGE rasan)



2;&-2&6&1-%5Lﬁt‘_l’!Gk!QL'!Q-SEEEI--BNQ_EEEBQEEGY. Page 40
"SYSTEMS

ANSWER 2.04 (1.30)

(Any 3 at 0.5 pts. each)

a. Rx Vessel Head Vent

b. Main Feedwater

c. Emergency Feedwater

d. Pressurizer Safety Valves

REFERENCE

VCS, IC-14, Acoustic Leak Monitering, p. 21 and Operation & Maintenance
Manual for TEC Model 1414-7-(4) EO-1.2

KAl 3.8

002000K 405 o (KA'S)
ANSWER 2.08 (1,00’

=]
REFERENCE

vCs, GS-4, Fuel Handgdling System, p.4 EO-1.2

KAl 2.4

033000K101 . (KA'S)
ANSWER 2.06 (1.00)

d
REFERENCE

vVCS, AB-4, Reactor Coolant Pump, Figure AB4,9 EO~1,3

Kal 3.3
CO3J000CK 103 e (KA'S)

(ss38% CATEGORY 2 CONTINUED ON NEXT PAGE sxsax)
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SYSTEMS

ANSWER 2.07 (2.00)
a. 1. RWST-to-RHR suction valve closea (MVG-8BOY) (.33
2. FRHRS-to-CVCS isolation valve closed (MVG-B706) (0.33)
3. RCS pressure less than 425 psig (0.33)
b. RCS Pressure greater than 700 psig (0.5
. Discharge combined flow of all (tiree) charging pumps, (0.3
REFERENCE

vCS, AB-7, RHR System, p 13 & 14 EO-1.1.3

KAl 3.0,3.2,3.2

Q0S000K407 00S000K402 00S000K401 e (KA'S)
ANSWER 2.08 (2.00)
a. l. RCP pbearing oil coclers (upper and lower) (0, 33)
2, Excess L/D heat exchanger - (0.33)
3. RCDT heat exchanger IS g (0.3
o. Thermal barrier isolation valve automatically closes «“O+5-pter)
when respective downstream flow exceeds &5 gpm +G?pris.) (1.0
S
REFERENCE

VCS, 18-2. CCN SVIt.M. =] - ‘ 14c 50‘1.1,1‘3

KAl 3.3,3.0

QO3I000K112 QO0BOOOK 102 QOBO00K103 QOBOOOK 30! e (KA'S)
ANSWER 2,09 (1.50)

.I b

B <

€. 2 (0.5 eachl

(#ss48 CATEGORY 2 CONTINUED ON NEXT PAGE s»a3x)



2.__PLANT DESIGN_INCLUDING SAEETY_AND_EMERGENCY
SYSTENS
REFERENCE

VCS, AB-4, Reactor Coolant Pump, p 9, 12, & 13. EO-1.2,1.4

KAl 2.7
003000K602 o (KA'S)
ANSWER 2.10 (1.00)

(Any 2 at 0.5 each)

le L/D Hx (tubLe sice)

2. Seal Water Hx (tube side)

3. Letdown Reheat Hx (shell side)

REFERENCE

vCs, AB-3, CVCS, p 22. EO-1.!

KAT 3.1
Q04010K403 s (KA'S)
ANSWER 2.11 (1.350)

a. Condensate Storage Tank
b. Service Water System
€. Low suction pressure i1n Emergency Feep Pump header

REFERENCE
vCS, 1B-3, Emergency Feedwater System, p 9 & 10, EO-1.1

KAl 3:9
C&61000K401 2 IKA'S)

tsxsx3 CATEGORY 2 CONTINUED ON NEXT PAGE #ssszsx)
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' SYSIEMS

ANSWER 2.12 (2.00)

a. RWST
Cask-lpagding area
Fuel transfer canal
SFP Cany 3, 0.33 eachl

5., 1. Minimum water shielding gepth (9.5 ¢t. over fuel assemblies
limiting the dose rate to 2.5 mr/hr) FO+8¥

2. To satisfy the Spent Fuel Shipping cask drop criteria (limit

max velocity of a droppea SF cask to 44 ft/sec) €O )
J- Ww%MMMQM*ﬂQ Se &b At b | OYe A

ARFERENGE 7% 0l ettt A A g A o s . 0 Fadusst

V€S, GS-5, sSpent Fuel Pool Cooling Svstem, p 7-10 ED-1.4
TS, ?e vy A%

KAl 2.7,2.7

03I000K404 033000K10S 033000K401 s (KA*S)

ANSWER 2.13 (2.0 ,
.SZJym MM

a, 1. Service air isclates 05 at 90 psig LO0.285).(IPV-BI24)
2. Standby air compressor starts [0.5] at 70 psig (0.25] (if lead
compresscr breaker 1s closed)

B, Low 5/G level [U.3] - alee cecap? lonvtion /& Laned Bip
REFERENCE
VCS’ I‘Op-2200 1' p 1. NED

KAl 3.2,3.4
078000K302 078000K402 o (KA'S)

(asxss CATEGORY 2 CONTINUED ON NEXT PAGE *s2xn)



2. PLANT DESIGN_IL.CLUDING SAFETY AND EMERGENCY Page 44
SYSIEMS
ANSWER 2.14 (2.00)
a. Electrical (0.5) and Sudden Pressure faults (0.S5]
b. Loss voltage
High transformer winding temp
High combustible gas w/in transtormer
Low o1l level
High N2 pressure
Low N2 pressure
Hign o1l temp
Loss of power to the cooling fans (4 required, 0.25 each)
REFERENCE
VCS. 55-2. SI‘.QUCFGS pcwlf. D 80 EO‘l. 1. 1-3
KAl 2.6,3.1
0620006008 0&62000K401 2 (KA’S)
ANSWER 2:.1%5 (1.30)

Frevents excessive prassure surge damage to the CVCS regenerative heat

exchanger. (0.5]) The
letdown crifice
all

will close 1+ either

isolation vaives are clcsed and will
orifice valves are closec.
open bet+ore crifice valves can

isclation valves will not open unless all three
close only 1+
(both letdown isolation valves must be
be cpened and orifice isolaticon valves
letdown 18nlation valve closes). [1.0)

REFERENCE
vCs, AB-3, CVCS, p 9. EOD=1.1
K&l .
QU400 0K&403 o (KA'S)
ANSWER 2.1¢6 (1.00)

c

(ssaxy CATEGORY 2

CONTINULED ON NEXT PAGLC ss3sx)
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- SYSTEMS

ANSWER 2.20 (1.00)

To limit the rate of S/C blowdown during a main steam line break.
REFERENCE

vCS, TBS, TB~1, P 16, LO 1.1.1.

KAl 2.9,
0390006007 016000K403 o \KA'S)

ANSWER 2.21 (1.00)
a o C
REFERENCE
VCS, I&C, IC-%9, P 44,59, LO 1.1.2.
TES, T8-S5, P 87, LO 1.2.%, 1.4,

KAI 3.4.
045010K423 016000K108 o (KA'S)

(ssxns END OF CATEGORY 2 xx81s)
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3. ' _INSTRUMENTS_AND_CONTROLS

ANSKER 3.01 (2.00)

a. DECREASE

b. REMAIN THE SAME

€. REMAIN THE SAME

d. REMAIN THE SAME (0.5 eachl]

REFERENCE

V€S, IC-9, Reactor Protection and Logic, p 47,48, EO-1.4

KAl 2.9

012000Ké61 1 016000K201 o (KA'8)
ANSWER 3.02 (1.00)

c
REFERENCE

VLS, GS5-2, Safeguards Power System, p 27 & 28. EO-1.1

KAl 3.4
01S000K 102 Q006030K4A06 e (KA'S)
ANSWER 3.03 (1.00)

ANY FIVE AT 0.2 POINTS EACH
PVC-444B (PORV)

Hign Pressure Alarm

B/U Heater Ccntrol

Low Pressure ~mlarm
Proportional Heater Control
PCv-444 C (D) (Spray)

O e it -

REFERENCE

vCsS, IC~-3, Pz2r Pressure anc Level Control System, Figure IC3.8 EO-1.2

KAl 2.8,3.8
Q10000K402 016000K403 C12000K401 o (KA'S)

(ssasx CATEGORY 3 CONTINUED ON NEXT PAGE sssax)
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ANSWER 3.04 (1.00)

A oS
gou auctionooru)u'zan range Th or Tc less than 329 dagrees AND any
HR Suctien Valve not fully cpen.

REFERENCE

vCs, IC-3, Pzr Pressure and Level Control System, p 33. ED-1.3,1.4

KAl 3.4
016000K 108 016000K302 .o (KA'E)
ANSWER 3.08 (1.90)

B/U neaters come on (0.1) ang charging flow reduced to minimum (O.1),
Level decreases (O.1)., At 17% (Q.,1) level, letdown

isclates (0.1), heaters turn off (0,1), and alarm (0.1).

Level increases (0,1). High level alarm (0.1) at 70% (0.1).

High level trip (0.4) at 92% (Q.1).

REFERENCE

vCS, Control System Failure RAnalysis, p 73IC-3 PIR Press & Lvl Control
system, p 37-3%, EOQ-1.4

KAI 3.4
Ql1000AZ210 016000K201 e (KA'S)
ANSWER 3.06 (1.30)
a. l« 60U second time delay (0.5
2. Rx Trip Bkrs open (P=-4) (0.5
B. Rx Trip Bkrs closed (P-4) (0. 8)
REFERENCE

VCS. IC-Q. RPSQ =} 520 50'1-3.1.‘3

KAl 3.7
V0e03I0K406 Q3IFO00OKO1S .+ |KA'S)

(s CATEGORY I CONTINUED ON NEAT PAGE ssasn)
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ANSWER 3.07 (1.00)

Shutting one sends a trip signal to the other. (Both cannot be shut
at the same time.)

REFERENCE
VC?. lC”. ”'. =] 2.0 ‘D-lc‘

KAl 3.7
Q12000K401 016000K403 .. (KA’S)

ANSWER 3.08 (1,50
[0.25 POINTS EACH)

100% FLOW 0% FLOW

UFPER 65 (60-70) 100 (995-10%)
NARROW 119 (110-120) 100 (9%5-10%)
wilDE 100 (95~10% 30 (29-3%)

REFERENCE

vCS, IC-13, RVLIS, Figure ICi13.7 EO-1.2

KAl 3.3

v02000K402 016000K3I03 s (KRA'S)
ANSWER 3.09 (1.00)

b
REFERENCE

vCS, SCOP-40)1, Reactor Protection and Control System, p 1S, IC-9, ED-1.6

kAl 3.0
016000A201 Q01010KS07 o (KAR'S)

(ssnsy CATEGORY 3 CONTINUED ON NEXT PAGE ssssn)
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ANSWER 3.10 (1,90

a. The condenser 1s NOot available for steam dump (2/2 condenser

pressure and 1/3 Circ Water pump breakers closed).
At least one steam dump valve bank trip-open solencid valve is

energizeo,
€. Loao rejection arming signal is present (254/min). (0.5 eachl

REFERENCE
VCS. IC'I. st"m DUMD.. (~] 2‘. 2.&320 59'103

KAl 2.8
0410206008 Q01010K410 o (KA'S)
ANSKEIR 331 (1,.00)
a. HAVE NO EFFECT
B. ARM ONLY [0.9 eachl
REFERENCE
vCS, Control System Failure Analysis, p 3&4; [C-1, SDS, EO-1.1,1.2
KAl 2.8
0410206007 012000801 o (KA'S)
ANSWER 313 (1.00)
a. MHIGH
. LOW (0.5 each)
REFERENCE

vCS, Control System Failure RAnalysis, p 8&9; IC-9, EO-1.4

KAl J.4,3.8
O3ISO00OK401 Q3S010A203 OCe000K 107 .s (KA'S)

(esass CATEGORY 3 CONTINUED ON NEXT PAGE sxsxy)
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ANSWER 3:13 (1,80
a. Auctioneered High Tavg [(0.235) and Tref (érom Pimp) (0.23)
bu N-44 (0.25] lﬂﬂ P109 (0.23]
C. Reduce contribution of power error at high power (where reactor 1s
more responsive).(0.8]
REFERENCE

VCSg IC‘S. Rog COH!PQl. (=] 17&18. 50‘1.1.1.2

KAl 3.2
QO1010KEQ7 073000K401 s (KA'S)
ANSWER 3.14 (1.50)

SIX AT 0.28 POINTS EACH

1. IRM High Flux

- PRM Overpcwer

3. OT7T Delta 7T

<4, OF Pelta T

S Turbine Power < 1S%

&, Bank D withdrawal limit (220 steps’

REFERENCE

VCS, IC‘S, ROO COHCPOX. P 37- EO~-1.4

KAl 3.2

VO1010K410 0170006011 017020k401 o (KA'S)
ANSWER 3: 19 (1.90!

1. Tavg

r Pzr Pressure

. 3 Delta Flux (0.8 eacnh)
REFERENCE

vC8, IC-&, Temperature Ingdication System, p 20, EO-1.3

KAl 3.3
Q12000KkS01 Q1400056007 014000K403 s \KA'S)

(sssas CATEGCRY I CONTINUED ON NEXT PAGE s2s82%)
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ANSWER 3.16 (1.50)
a. Hi-Hi §/G Level (P-14) (2/3 on 1 8§/B)
2: §£4 1n coincicgence with Low Tavg (2/3)
REFERENCE

vCs, IC-9, RPS, p S57. EO-l.4

KAl 2.9
C06000K107 01S000K407 e (KA'S)
ANSWER 3:1? (2.00)

Page S2

(0.9 each)

a, VYes (0,2], Closes purge supply anc exhaust isclation valves (0.3].

b. Yes (0.,2], Closes surge tank vent valve (0,3].

c. VYes (0,2),Diverts flow to nuclear blowdown monitor tank (0.31).

g. vYes [(0.2]), Closes waste gas cecay tank discharge valve (0.3).

REFERENCE

vCS, RMS, p S5,10,11,13,27. NED

KAl 4,0
073000K401 Q130006008 o (KA'S)

(nsuss CATEGORY 3 CUNTINUED UN NEXT PAGE tsssn)
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REFERENCE
VCS. IC‘Q. RPI' D 12|13| 50-1.2.1.4

KAl 3.2,2.8
0140006007 C14000K403 Q00068K00S s (KA'S)

ANSWER 3.20 (1.90)

a. IR [(0.2) to allow the cperator sufficient time to actuate the
SR reactor trip block (0.31]

B. PR (0.2) enables the single loop loss of flow reactor trip (0.3)

€. PR [0.2] provides the reactor trip/turbine trip interlock [0.3)
REFERENCE

vCs, IC-8, NI1S, p S1. EO-4

KAl 3.7
0135000K407 Q04000K014 o (KA'S)

(s=ass END QF CATEGCORY 3 ssssn)



4, [ _PROCEDURES - _NORMAL, ABNORMAL, EMERGENCY Page S5
AND_RADIOLOGICAL CONTROL

ANSWER 4.01 (2.30)
a. 2 (0.93

D. Within 1S (or next 10) minutes (0.2) either
1. Restore the indicated AFD to within target band (0.4] or
2. Reduce power to <50% of rated thermal power [0.4],

¢, Accumulated penalty over the past 24 hrs is 89 min [(0.95)
The penalty will be reduced to &0 min at 1618 n 03/07/88

and then power may be increased (0.35]

(OR)
85% 0318-0310 = 8 (0.21
&3% 1637-19597 = 40 (0. 2]

45% 0310-0148 = B2/2 = 41 (0.3)
89 min total
03/07/88, from 11%57; Bl min left - 60 = 21 min > 1618 03/07/88 [(0.3]
REFERENCE

vCS TS, 3.2.1 NEO

KAl 3.3
Q18000G00S QO1080A30S e (KRTS)
ANSWER 4,02 {2.950)

a, . Failure of the reactor makeup control system (such that
Cypass 18 necessary to accomplish boration,

2, JUncontrollieg cocldown NOT requiring SI
3. ANy qQuestionadble shutdown margin, (0.5 eacn]

. Open emerg. borate valve MVT-8104) (0.7%5)
vVerity flow (on Fl1=-110) (0.2%]

REFERENCE
VCS. Eop‘lloo. =] ds

KAl 4,1,3.9
NOOQLZ4AL 17 0000 24K 30! QOIVOUKCOS vo (KA'S)

(sasss CATEGORY 4 CONTINUED ON NEXT PAGE stssay)
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4, . PROCEDURES - _NORMAL, ABNORMAL, EMERGENCY Page Se
"AND_RADIOLOGICAL CONTROL

ANSWER 4,03 (2,00
Te initiate corrective actions resulting from an emergency congition
is the only reason allowed during Mode 1| (1.0). In Moace S may 4lso
leave to verify receipt of annunciators (1.0Q)

REFERENCE

VCS, SAP-200, Conduct of Operations, p 2.

kAl 3.8
OVUUeBKOCS QQO074K01 1 «s (KA’S)
ANSWER 4,04 (1,00
l. Reduce letoown to 45 gpm Q.S

2. Control pzr level using (local) FCv-122 oypass valve (xVT-8403) (0.3’

REFERENCE

vCS, SOP-102, CVCS, p 37&38.

KAl 3.9

VUEU0VGO L 4 QUUO29x 312 e (KATS)
RNSWER 4,08 (1.30)

l« Stop any changes i1n reactivity

2. Place rod control system 1n MANUAL

3. RAdjust Tavg by acdjusting turoine locad (0.3 each)
REFERENCE

vCS, SOP-4Q2, Roa Controcl ang Position Ingicating System, p &,

L 3¢
Vid000GO14 1940014102 o (KA'S)
ANSWER 4,08 (1.00)

c

(assss CATEGORY & CONTINUED ON NEXT PAGE ssssx)




!z.---QG‘Ml - NORMAL, ABNORMAL, EMERGENCY
,AND_RADIOLOGICAL CONTROL
REFERENCE
VC" ‘0"1.0. =] 10,
KA! 3.8
QO3000GO!LS 010000K00S e (KA'S)
ANSWER 4,07 (1.00)
c
REFERENCE
VCS. ‘O’-l..z. P 3-
KAl 4.0
Q00074K311 194001K102 o lKA'S)

ANSWER 4.08 (2.00)

1. Manually trip turbine ¢rom MCBHB
2. Stop (and lock out) both EMC pumpw

3. Runback the turdine
4, Close all MSIvVs

REFERENCE
vCs, EC®~13.0, p 2.

KAl 4.4
C00029K312 006000K00S
ANSWER 4,09 (1,00

“HIGH~-1" signal present

REFERENCE

vCS, EOP Lesson Plan, p 4,

KAl 4,1
1940014102 Q02000KQO0H

(nenss CATEGORY

0,8 eachl

e lKA'S)

Ve KRS

4 CONTINUED ON NEXT PAGE #ssssn;

Page S7



ANSWER 4,10 (1.90)

a, 2738 pmig

0. Reduce pressurc to within limit (O,4] within S min,

the NRC (0.3,

REFERENCE

vCs8, T8, p. 2=I

KAl 3.¢é

Q020006008 Q01010A207
ANSWER 4,11 {1.00)

t0.25 POINTS EACH]
a. 1600 psid

b. 25 degrees F
c. 3000 gpm

d. 3%/hr
REFERENCE

vCS, GOP-Appenaix A,

KAl 3.8

C02000KQ0US 001000KQ0S
RNSWER 4,12 (1,00

1. Continue with S/U
2. Recalculate ECC

REFERENCE
vCS, GOP-APPENDIX A, p S.
KAl 3.6
C01010A207 QO3000AZ01

(sasss CATEGORY

GOP Precautions,

(i4 no error founag,

o (KA'S)

p 2.3.‘50

o lKATS)

notity RE)

o (KR'S)

4 CONTINUED ON NEXT PAGE

(0.9

LR R L

(0.3]) and notity

each)



4, . PROCEDURES -_NORMAL, ABNORMAL, EMERGENCY
AND_RADIOLOGICAL CONTROL

ANSWER 4,13 (1.90)
a. Within 19 minutes of commencing Control Bank rod withdrawal.

b. Two, one of whom i1s SRO licensed.
€., Within 4 hours prior to criticality. (0.9 macn)

REFERENCE
VCS. 00’-3, <] 5.’.

KAl 2.7
QO1000K00S Q13000K01S o (KA'S)
ANSWER 4,14 (1.50

a. Close the RCP A seal leakotf valve (PVT-BlalA) ., [(0.3]
. 3 min., 10.91
€. 30 min. (0.9)

REFERENCE

vC8, SOP-101, Reactor Coclant System, p S1&32.

Kal 3.5
003000AR201 QO00C3IK0O10 e (KA'S)
ANSWER 4,18 (1,30

l. RCS pressure unstaple or gecreasing.

2. RCS subcocling (based on core exit TC’s) <30-F,

3., PIR level cannot be maintainead »4% (3I9%) (0.8 each)
REFERENCE

vCS EOP-1.2, p 4AS.

Al 4.1
013000G0O1S 194001K103 s IKA'S)

(assss CATEGORY & CONTINUED ON NEXT PAGE sessnn)

Page 59



4. . _PROCEDURES - _NORMAL

1 ABNORMAL, EMERGENCY Page &0
(AND _RADICLOGICAL CON

RQL

=i

ANSWER é. 16 (1.90)
a. 1. Decrease turbine load to match Yavg with Trefé (+/= 3 to S-F)

2. Take manual control control of rogs (rotate Rod Cntrl Sel switch
to Man) (0.5 eachl

D ‘-'Fu. (0-5]
REFERENCE

KAl 3.9
QOOQ03IK010 o (KA'S)
ANSWER 4,17 (1.90)

a. WB | rem per atr (0.2%5] ang 4 rem per year (0,29)
Skin & rem per aqtr [(0.29%)
Ex 12 rem per gtr (0.2%)]
B, 250 (hal+t scale) (0,91
REFERENCE

vCS Raniation Fundamentals, p 9,10 17,

KAl 2.8
194001K103 o iIKA'S)
ANSWER 4,18 (1,50

The RCPs will keep 2 phase +low mixture (0,735) ang the FORVs will not
De able to release as much steam (energy)., (0,785

OR
Higher pressure wilil recuce 5] flow (0.75: ang increase the 1nventory
tlow out of the PORVs, (0.75)

tsssss CATEGORY 4 CONTINUED ON NEXT PAGE sasan)




4,+ PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page &1
" AND_RADIOLOGICAL _CONTRO.

REFERENCE

VCS. ‘O"IS.Q. I (NO kO “V‘IL)
westinghouse B/G doccument, ERG-HP, FR-8/C/M, FR=-m, P 33,

KAl 4,1
H“NSWER 3,19 (1.00)

The turbine is tripped so thet the nNneat sink will be maintained as
long as possidle (0.9 on a total luss of feedwater ATWS (0.9),

REFERENCE

ERG-HP, westinghouse Background Information, FR-S8.1, P 75-77,
(NO LD AVAIL)

KAl 4.4
QOVO2IK312 s e (KA’S)
ANSWER 4,20 (1.00)
1. Qualifieg Damnger Tagger 0.3
- (Current) NRC License (0.9
REFERENCE
vCS, SAP, SAP-201, DANGER TAGGING, P S, (NO LO AVAILABLE)
KAl 3.7,
194001k 102 v IKA'S)
ANSWER 4,21 (1.0

l. A giscussion of existing plant conoitions ano anticipated
evolutions during the relief. (0.5

2. A review of the main control tocarg controls, i1nstrumentation
and annunciators. (0.9

REFERENCE
VCS, SA®, SAP-200, P 7, (NC LO AVAILABLE)
KAl 2.9.
194001R103 s (KAR'S)

(aseny END OF CATEGCRY 4 sanan)
(esnsnnnnny END OF EXAMINATION ssasssanan)



Vice Presigent
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x
Columbia. SC 29218 Nuclear Operations
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March 14, 1988

Mr. Bill Dean

License Examiner

U.S.Nuclear Regulatory Commission
Region I, Suite 29G0

101 Marietta Street, N.W.
Atlant2, Georgia 30323

Subject:

Dear Mr. Dean:

Virgil C. Summer Nuclear Station
Docket No. 50/395

License No. NPF-12

Operator License Examinations

Enclosed are the utility comments to the NRC Operator and Senior Operator
examinations administered at V.C. Summer on March 7, 1988. Your consid-ration is
appreciated.

GAL:DAN
Enclosures

cc:

(without attachment)
0. S. Bradham

M. B, Williams

A. R, Koon

NPCT

(with attachment)

K. W. Woodward

M. Morgan

R. Afello

P. Isaksen (w/attachment-20 only)
File (814.04)

Very truly yours,

.ﬁ;a;ﬁl,(ulfz}ﬂwj/k’“’

D.A. Nauman
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WITH
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QUESTION

1.15 List 3 purposes for the Roa Insertion Limits.

ANSWER KEY RESPONSE

1 Adequate SDM upon trip
2. Tominimize the amount of positive reactivity inserted during an ejection accident,

and
3 To minimize radial flux tlt (peaking)
REFERENCES

VCS, RTBK 111, RT-14,P 20

SUGGESTED CORRECT RESPONSE

Either the above answer, or
To ensure that

1)  Acceptable power distribution hmits are maintained,

2)  Theminimum SHUTDOWN MARGIN is maintained, and

3)  Thepotental effects of rod misalignment on associated
accident analyses are mited.

REASON

Although the answer key response lists the “standard” reasons for maintaining
rods above the RIL, the alternate answer is found in V C. Summer Plant Technical
specifications, pagc B 3/4 1-3 (attached) as the bases for control rod insertion
limits

NRC_RESOLUTION:

Comment accepted answer key and references modified to include additiona)l
correct answer either accepted for full credit,




Questien LIS

REACTIVITY CONTRQOL SYSTEMS

8ASES

BORATION SYSTEMS (Contiiued)

MARGIN from expected operating conditions of 1.77¥ delta k/k Or as required oy
Figure 3.1-3 after xenon decay and cooldown to 200°F. The Saximum expectae
boration capability requiresent oczurs from full power equilibrium xenon caindi-
tions and fs satisfied by 12475 gallons of 7000 PP borated watear from the boric
aCi1d storage tanks or 64,040 gallons cf 2300 ppe borated watar from the refuel-

ing water storage tank.

With the RCS tesperature below 200°F, one injection
without single faiiure consideration on the basis of the stable reactivity

condition of the reactor and the additional restrictions prohibiting CORE
ALTERATIONS and positive reactivity changes 1n the event the single injection

system becomes f{noperabdls.

The lfmitation for a saxioum of one centrifugal charging pump to be
OPERABLE and the Surveillance Requiresent to vor?g; all charging pumps exzept
the required OPERALLE pump to be fnoperable balew 275°F provides assurarce
that‘a -.:; dddition pressure transient can be relieved by the operation of &
single PORY.

The boron capabiiity required below 200°F is sufficiant to provide the
required SHUTDOWN MARGIW of 1 percent delta k/k or a8 required by Figure 3.1-3
aftar xenon decay and cooldown from 200°F to 140°F. This erndition fs satisfied
by either 2000 gallons of 7000 ppm borated water fros che boric acid storage
tanks or 3630 gallons of 2300 ppm borated water from the refueling water storage

tank.

The contained water voiume 1imits inc)ude allowance for water not a =ilable
becaute of discharge 11ne location and other physical charactaristics.

The OPERABILITY of one boron injection system during REFUELING ensuraes
that this system 13 available for reactivity contre! whi's {n MOOE 6.

3/4.1.3 MOVABLE CONTROL ASSENBLIES

The spacifications of this section ensure that (1) sctiptable power
distribution 1fefts are-msintained, (2) the einioeam SHUTDOMM MARGIN {3 main-
tained, and (3) Vieit the perentiaT effects af rod afsaligamcat on associuted
accident analyses. OPERABILITY of the control rod posicion indicators is
required to determine control rod positions and tharedby ensure compliance with

the contrel rod aligneent and insertion )imits.

systan 1s acceptadle




UESTION

2.08(b) Other then reliet valves, what feature prevents overpressurization of the
CC' " System if a thermal barrier heat 2xchanqer tube ruptures? (Include
setpoint, if applicable)

ANSWER KEY RESPONSE

Thermai barrier isolation valve isolation automatically closed (0.5 points) when
respective downstream tiow exceeds 65 gpm (0.5 pts.). (1.0)

REFERENCE
VCS, 1B-2, CCW System p 4 & 14
SUGGESTED RESPONSE
As given above with 0 8 paints foraction and 0 2 po:nts for setpoint

REASON rnowing that the CCW system is protected from RCS pressure upon thermal
Darner failure by the closure of the isolation valve on high flow is far more
important than «nowing the associated setpoint. Only reactor trip, safety
injection permissive and control interlocks, steam and feedwater isolation
signals. <8 spray signal, and other SSPS setpoints should carry such high
weaightirg An 80 . 20% split between action and setpoint is more amenahle
for a teature such as this

NRC_RESOLUITION:

Comment noted. It is also significant to know when an automatic feature
should have or have not actuated. To bc consistent with other sections
of the exam the answer key will be modified to 0,75 for the protective
feature and 0.25 for the setpoint.



UESTION

213(a) Describe TWO automatic actions associated with the instrument air system
which serve to mitigate a loss of air pressure Include any associated

setpoints

ANSWER KEY RESPONSE

a 1 Service airisolated (0 5) at 90 psig (0. 25) (IPV-8324)
2. Standby air compressor starts (0.5) at 70 psig (0.25) (if lead compressor
breaker s closed)

REFERENCE
VCS, AOP-220 1, p 1
SUGGESTED ADDITIONAL RESPONSE

As given above with 0.6 for action and 0.15 for setpoint

REASON «xnowing that service air isolates i1s far more significant than knowledge of
the setpoint at which the action occurs. Only reactor trip, safety injection,
permissive and control interlocks, steam and ’eedwater isolation signals, RB
spray signal, ana other SSPS setpoints should carry such high weighting. An
809 /20", split between action and setpoint is more amenable for a feature
of t isnature

NRC_RESOLUTION:

Comment noted. It is also significant to know wh:n an automatic feature
should have or have not performed its protective action. No cha.ge to
answer %ey.




QUESTION

2.17 What automatic action(s) should occur to the Reactor Building Couling Units upon
receipt of an SIAS signal? Assume an initial normal at power lineup.

ANSWER KEY RESPON>E

All fans would startshift to low speed (0.5) and service water system booster pump
starts automatically (0.5)

REFERENCES
VCS, TS36.23andAB 9
SUGGESTED RESPONSE

Selected fans (1 1n each train) would startshift to low speed (0.5) and service water
system pooster pumps start automatically (0.5) (Industrial cooling water supply to
RBCU's isolates)

REASON Main control board selector switches allow the operator to choose one fan in
Train A and one in Train B for the RBCU's. Only these fans will shiit to slow
speed upon asafety injection signal. See attached drawing showing selector
switches tar each train

NRC RESOLUTIC:!:

Comment accepted. This was a CAF (Check at Facility) since information
was not supplied to prepare the examination., Answer key modified as
suggested.
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QUESTION

2.21 Which statement regaraing the Main Generator Protection System s NOT
CORRECT.

a) Opening the cenerator output breakers ALWAYS results in a turbine trip
when the generatorisloaded

b) Once the generator is loaded, a turbine trip ALWAYS results in a generator
trip.

) A turbine trip above the protection interlock P-7 (10% power) ALWAYS
results in a reactor trip

d) Areactortrip ALWAYS resultsin aturbine trin.

ANSWER KEY RESPONSE

a) Opening the generator Jutput breakers ALWAYS results in a turb ne trip
when the generator 1s loaded

REFERENCE
VCS,IC-9,P 44 59 TB-5,P 87
SUGGESTED ADDITIONAL RESPONSE

¢} A turbine trip above the protection interlock P-7 (10% power) ALWAYS
resultsin a reactor trip

REASON While choice (a) 15 certainly a correct answer to the question, choice (¢) is also
correct. The question asked which choice 1s NOT TRUE. At V.C. Summer, a
turbine trip above P-7 will not always result in a reactor trip. At one time this
was the case However, now, the %-9 interlock (>50% power) enables the
reactor trip upon turbine trip. This 1s documented by the attached
refererces 1C-8, Nuclear instrumentation, p. 29, and IC-9, Reactor Protection

and Logic, p 45

NRC_RESOLUTION:

Comment accepted answer key modified to accept a or c.
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more Of thne faur power range channels axceed the trip setpoint, the
Uistadie will cause a reactor trip and actuate the reaccor trip firgt.
Out annunciator "PR FLUX HI SETPT WI* on CBP 10. This trip fFunction

cannot be blocked.

0 P-8 permissive circuit. When the outputs of twe of four power range
~hannels; exceed the P-8 setpoint (38 percent power), a loss of flow,
a5 sensed by two of three flow transmitters in any one ioop, will
cause a reactor trip, Between readings of 38 perczent mwer (P8) an¢
10 percent power (P<7), flow must be lost in at least two loops to
cduse a reactor trip, Below P-7 there are no loss of flow trips, As
2aCh power range channel exceeds 38 percent power, the respective
"CHAN | (II, [II, Iv) p8"™ 1ight on the reactor permissives pane)
energizes. When two of four channeis exceed 38 percent pOwWer . the
“P8" light on the reactor permissives panel on (8P 9 energizes,

0 P-10 permissive circuit., This permissive is automatically enabled
when two of four power range channels exceed 10 percent. Actyation
of P-10 allows the manual blocking of the power range low setpoint
trip, the intermediate range trip, and the intermediate range rod
stop. [t also blocks the source range trip and provides a portion of
the P-7 signal., As each mower range channel exceeds 10 percent Dower
the respective "CHAN [ (II, [TI, IV) P10" light on the reactor
permissives panel energizes. wWhen two of four channels exceed
10 percent power, the "P1Q* light on the reactor permissives panel on
C8P 9 energizes., The "p7* 1ight also energizes because it< logic is
satisfieu when either P-10 or P-13 (1/2 turdbine impulse pressure

greater than 10 percent) is satisfied,

o P-9 permissive circuit, As reactor Power exceeds 50% findication for
two of the four power range channels, a turbine trip will activate a
reactor trip., At power levels less than 50% (3/4), the reactor trip
resulting from a turbine trip will be blocked.

The differential amplifier provides an output signal proportional to the rate
of change of reactor mwer to two separate bistables,

Tre first bistable wil) trip when a sudden increase in neutron flyx occurs

(+5 percent of fyl! power within 2 seconds). When this bistable trips, it
will actuate “CHAN | (11, I, Iv) PR FLUX RATE HI* on the reactor bistable

29
10685:4
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A separate permissive, P.8, will automatically block the trip that 0cCuUrs wnen
flow is lost in one loop. This occurs when three of four power range channels
are below the setpoint of 38 percent. Again, the reactr s adequately pro-
tected below the setpoint without the trip. If allowed in the future, it would
be possible to continue limited power operation with an inoperadble 1oop. The

AND gate of the P-8 permissive logic denoted with a 2 of 4 coincidence actually
energizes above the P-§ setpoint and the NOT gate will extinguish the permis-
sive s_atus light, To deenergize the AND bistable, 3 of 4 power range channels
must be below the P-8 setpoint. The P-8 permissive status light energizes ang
the zero input to the AND gate of the low flow logic blocks a reactor trip fraom

a lnss of flow in one loop. P-7 works in a similar manner. 2.9 will prevent the
reactor trip that normally results from a turbine trip, The setpoint for this

— e = - e ——
additional permissive ic S0% power with 3 coincidence of 2 out of 4 power range
% —= ——\“
channels,

Rod Stops (Sh. 4 and Sh, 9)

The C-1 high neutron flux rod stop will block both automatic and manual rod
withdrawal. This occurs if the cperator does not block the rod stop prior to
either a normal or an unexpected power increase. Any out motion is then
stopped if one of two intermediate range channels exceeds an anperage output
that is equivalent to 20 percent of rated thermal power ( =10'5anps). This
rod stop is manually dlozked at the same time the operator blocks the inter
mediate range high flux reactor trip. In fact, the same switches that are used
to block the trips are also used to prevent the rod stop. Again, attempts to
dlock the C-1 function prior to 2 of 4 POwer range channels exceeding P-10
w111 be unsuccessful. The rod stop fs automatically reinstated when 3 of 4
Power range channels fall below 10 percent.

e C-Z overpower rod stop also blocks automatic and manual control rod withe
drawal. The block action occurs when one of four power range channels rises
above 103 percent power., This is *he only function associated with the
Reactor Protection System that actuates on a | of 4 coincidence, Because of
this, special switches called Rod Stop Bypass Switchos are provided on the
flux deviation, miscellaneous control and indication drawer of NIS. These
switches allow continued normal rod withdrawal if a power range channel <yould
fail high or if a channel should require testing,

45
11555:4 Rev 1 5/85



QUESTION

3.04 What plant conditions ‘will cause the Cold Overpressure Protection System (COPS)
alarm to actuate?

ANSWER KEY RESPONSE

Low auctioneered wiae range T or T less than 350°F AND any RHR Suction valve
not fully open

REFERENCE
VCS, IC-3, PZR PRESSURE AND LEVEL CONTROL SYSTEM, p. 33
SUGGESTED CORRECT RESPONSE

Any wide range 7 or T lessthan 300°F AND any RHR Suction valve not fully open.

REASON

——

Annunciator Response Procedure, ARP-001 XCP-610 (attached) clearly specifies the
conditions which cause actuation of the alarm. This is backed up by Technical
Specification 3 49 3 (attached), which is the basis for the alarm.

NRC_RESOLITION:

The answer key response was 325°F (not 350°F) and will be modified to
300°F and "Low Auctioneered" will be placed in parenthesis,




Quiss ‘es 3.0y
ARP-001
REVISION 3
1/722/85
PANEL XC?-0610 /N8s3)

ANNUNCIATOR PQINT 2.4

B M o SETPOQINT ORIGIN
AND RHR 3sUC NT: IGI!
YLVS NOT 0P}

RCS temp <300°F and TY/4100

any RHR suction valve TY/413K

noet fully open 33X-RH24
33X-RHO6

PROBASLE CAUSE:

l. Palled low temperature instrument.
2. RHR suction valve (8701A, 87018, 8702A, 8702B8) not fully open.

AUTOMATIC ACTIONS

None

IMMEDIATE ACTIONS:

l. Verify RCS temperature < 300°P as read on ITI-410 and ITI-413,
2. Verify RHR suction valves 87014, 87013, 87024, and 87028 fully open.

SUPPLEMENTAL ACTION:

l. Znsure at least one train Cold Overpressure Protection belng provided
Oy an onservice RHR Suction relief valve,
2. Refer to Technical Specification 3.4.9.3,

GAI Dwa, 3-208-082, sh. 73

JAI Dwa. 3-208-084, RH-03

JAI Dwa, 3-208-084, RH-04

OWa. 3-208-084, RH-05

JAI 2OwWa. 3-208-084, RH-06

¥sCa s;mmor Technical Specifications
SoP-11
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QUESTION

3.06(b) After resetting safety injection, automatic actuation is inhibited until what
signal is clearea’ (0.5)

ANSWER KEY RESPONSE

b.  RxTrip Bkrs closed (P 1)
REFERENCES

VCS, IC-9,RPS,pS2 EQP- 12,14
SUGGESTED RESPONSC

b P-4 must be clearea (Itiscleared by closing the reactor trip breakers).

REASON The intent of the answer key appears to be correct. The question asked only
what signal must ve cleared” However, to provide clarification, a logic
drawing s attachea snowing that the P-4 signal must be removed in order to
enable a subsequent auto Sl signal. The P-4 signal is cleared by closing the
reactor trip breakers

NRC RESOLUTION:

Ccmment noted. Either response will be given full credit since the
action to clear P-4 is to close the reactor trip breakers. No change
to the answer key is required.
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QUESTION

318 a What are the FIVE inputs to the CCM? Be specific.

ANSWER KEY RESPONSE

Wide range T¢

Wide range Th

Incore TC's

Narrow range PZR press

Wide range RCS hot leg press (0.25 each)

REFERENCES
VCS,1C-12,CCM, p4,5,10 EOP-12,14
SUGGESTED CORRECT RESPONSE

Wide range T¢

Wide range Th

Incore TC's

Narrow range PZR press

Wide range RCS press (0.25 each)

REASON
The only wide range pressure transmitters on the RCS (PT-4Uc.~, ©T-403A) are
located on the Loop A and C RCS hot legs (see sttached drawings). Therefore,

requinng the words “"hot leg” in conjunction viuth the wide range pressure
instruments s both redundant and unnecessary

NRC RESOLUTION:

Co .ent noted. The reference uses the terms wide range and hot log
pre-sure in several places. The answer key will be modified to place
“hot leg" in parenthesis and include PT-402A, -403A in parenthesis and
wide rangs RCS pressure will be accepted for full credit.



QUESTION

What are the V.C Summer Nuclear Station Administrative exposure limits for
Whole Body, Skin, and extremities for occupational workers? (exclude fertile
females)

ANSWER KEY RESPONSE

REFERENCES
VCS Radiat

SUGGESTED CORRECT RESPONSE

2KIN

REASON t 1S are express n terms of maximum quarterly exposure
)4 rem | ir as well as 1 rem per qtr. 1s redundant Neither tne
Nere extrapolated to yearly values. Quarterly Inmits
noula oe all that 1s required. Deletion of this item
(s to one-thirad point for each limitis requested




Additional changes made to answer key:

2.12b Also accepted TS basis for water level concerning removal of 99% of
the assumed 10% icdine gap activity released from the rupture of an
irradiated fuel assembly and reference added.

2.13b Clarified answer to accept Low-Low S/G level trip in addition to
Tow S/G level.
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S._ THEORY OF NUCLEAR FOWER PLANT OFFRATION, FLUIDE, AND FAGE

THERMODYNAMICS
QUESTION $.01 (1.00)
Giveny 3 reactor coolant (RCF) pumps operating in parallel, each with

a flow

rate "m" and a combined flow rate "M". Which one of ths

following best describes the system response to securing one RCP?

a .

Iy

The resulting core flow (M) will decrease as individual
operating RCF flows (m) decrease.

The resulting core flow (M) will increase along with
individual operating RCF flaows (m).

The resulting core flow (M) will decrease as individual
operating RCF flows (m) increase,

The resul ting core flow (M) will not change due to decrease in
RCF back pressure.

(kxkxx CATEGORY OS5 CONTINUED ON NEXT PAGE t%%f%k)







QUESTION £.03 (1.00)

Which ONE of the following expreszes the relationship between :
different al rod waorth (DRW) and integral rod worth (IRW)?

a, DRW is the slope of the IRW curve at that location.
b, DRW is the area under the IRW curve at that location.
c. DRW 13 the square root of the IRW at that ilocation.

d. There is no relationship between DRW and ITRW.

(¥k%kx CATECDRY OS CONTINUED ON NEXT PAGE fxsix%)
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QUESTION 5.04 (1.00)

The reactor trips from full power, equilibrium senon conditions. Six
hours later the reactor is brought critical at 10E-8 amps on the inter-
mediate range. I[f power level 1s maintained at 10E-8 ampsy; which ONE
of the following statements, concerning rod motion requirements for

the next two hours, is correct?

a. Rods will have to be withdrawn since xenon will closely
follow its normal build—in rate following a trip.

b. Rods will have to be inserted since xenon will closely
follow its nornal decay rate following a trip.

. Rods will have to be rapidly inserted since the critical
reactor will cause a high rate of burnout,

d. Rods will have to be rapidly withdrawn since the critical
reactor will cause a higher than normal rate of build-in.

(¥k%kxx CATEGORY OO CONT™INUED ON WEXT PAGE 21K2X)




QUESTION 5.05 (1.00)

Which ONE of the following correctly describes the ohserved reactor
response for the same small addition of reactivity, one positive and
oneg negative?

a. The response will be faster for the negative addition at all
times in core life,

b. The response will be faster for the negative addition at BOL !
but faster for the positive addition at EOL. !

¢+ The response will be faster for the positive addition at all
times in core life.

d. The response will be faster for the positive addition at BOL
but faster for the negative addition at EOL,

€. The response will be the same for both the positive and
negative addition.

e e e e e

(aekxs CATEGORY OS5 CONTINUED ON NEXT PAGE s¥x¥k)
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% QUESTION 5.07 )

magnitude of the fuel temperature coeffirient (FTC) for each of the
following:

A. An .ncrease in power.

b, O E L8 T LlR o3 24PV

C. A decrease in magnitude of the moderator temnerature
coefficient (MTC).

State the change (INCREASES , DECREPGES or REMAIN THE SANE) in the
I
d
l
1
!
l
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BURY 05 CONTINUED ON NEXT FPAGE s¥skx)
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QUESTION 5S.08 (1.00)

A centrifugal pump is started up with its discharge valve open. How
wauld the following parameteis differ{HIGHER, LOWER, THE SAME) if the
pusp had been started with its discharge valve shut?

4. Motor current

b, Discharge pressure

(¥2xxx CATEGORY 3 CONTINUED ON NEXT PAGE x¥®ix)
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QUESTION 95.19 (2,20)

Yar steam (at 1000 psia) going through a throttling process, inoicate
hoa the following parameters change as the steam passes through the
valve (INCREABE, DECREASE, or REMAIN THE SAME).
LHOTE: assume ideal conditions)

a. Euthalpy

b, Pressurs

c. Entropy

d. Tempsrature

(dxxxx CATEGORY OO CONTINUED ON NEX! HFAGE $%¥.x)




QUESTION 5.1 {1.50)

With respect to reactr start up, indicate whether sach of the
following statements are TRUE or FALSE:

A. The purpose of fully withdrowing the shut down rode is to provide
adequate negative reactivity which may be inserted should a praoblem
- Tl al

B, Countz doubling indicates that the margin to criticality has been
halvead.

C. If counts have doubled, adding the same amount of reactivity will
cause the reactor to go supercritical.

(#xk2x CATEGORY OF CONTINUED ON NEXT FAGE stXRk)




QUESTION S.12 (2.,00)
The reactor is conerating at J0% power when one RCF trips. Assuming
no reactor trap or turbine load change occurs, indicate whether tho
following parameters will INCREASE, DECREASE, or REMAIN THE SAME.

a. Flow in operating reactor coolant loops [D.D)
b, Core delta 7 (CG.5)
. Reactor vevsel delta P (Q.9)
g,  Operating loop steam generator pressure (0.8)

{¥xxkx CATEBORY OF CONTINUED ON NEXT FAGE ®nisx)
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QUESTION 5.13 (1.00)

List all of the condiviong that must be present in order for natural
rirculation to exist.

(ksx2% CATEGORY OB CONTINJED ON NEXT PAGE sxasrn)
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QLZSTION 5.14 (1.00Q)

State TWHO (2) reasons why 10 exp ~34 powir (1xllexp-8 amps) 1is chosen
a8 a standard reference faor criticel rod height data,

NOTE: “"standard reference" is NOT an acreptabie answar

(ex3ay CATEGORY 0O CONTINUELD ON NEXT PAGE %238%)
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QUESTION S5.15 AR 4 A LR

a.  When in MODE 2 with keff <« 1, the Shutdown Margin (SDM) must be
verifiead within 4 hours prior to criticality. How in this veri-
fication accomplished without performing a4 SDM calculation?

(1.0}
B e e A N {0.98)
ALm 83y
. Name BIX factors that go into a SDM calculation. ‘ (1.8)

D el

(#4hxy CATEGORY O% CONTINUED ON NEXT PAGE s28ix)
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QUESTION S5.17 {1.90)

a .

With reactor power greater than 304, what i1s the maximum Duadrant
Fower Tilt Ratio (GFPTR) that can exist without putting limitations
on plant operations”™ (0.95)

The Technical Specifications allow operations for a 2 hour time
period with a GFPTR of greater than that in part a. What is the
reason Tor this allowance? (1.%)

(¥x%ey CATEGORY 05 CONTINUED ON NEXT PAGE s¥ds)
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QUESTION 5.18 (1.90)

The enthalpy of the reactar coolant entering the steam generator is
650 Btu/lbm; its enthalpy leaving 1s 580 Btu/lbm. The enthalpy of the
feedwater 13 400 Btu/lom. What is the enthalpy of the stesn produced
if the reactor cowlant flow is & « 10exp 7 lbm/hr and the feedwatei
flow 1% & 2 10exp & lbm/hr? (SHOW ALL WORK!)

(R¥22) CATEGORY OF CONTINUED ON NEXT PAGE #t3sr)
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QUESTION 6.01

Which statement below ~egarding the Main Benerator Protection System
1s NOT CORRECT.

a)

L)

g)

d)

(1.00)

Opening the generator output breakers ALWAYE results
in a turbine trip when the generator ie loaded.

Once the generator is loaded, a tur.ine trip ALWAYS
results in .1 generator trip,

A turbine trip above i1he protection interlock F<7
(10% power )XALWAYS results in a Reactor trip.

A reactor trip ALWAYS results in a turbine “raip.

cadmbl €G48 ro PG € 50 % HLowgl)

(WEx2y CATERODRY Oa CONTINUED ON NEXT FAGE 2i%rx)







QUESTION &, 3 (1.00)

What set of signals below is sent to the Reactor Protection System to
indicate a Turbine Traip?

a, BStop valves closed & Auto Stop OL]l pressure low
bhe Btaop ralves closed & ENMC pressure low
€. Bovernor valves closed & Auto Stop 0i) pressure low

d. BGovernor valves closed & EHC pressure low

(Esk ey CATEGORY O6 CONTINUED ON NEXT PAGE seite)
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QUESTION &.04 (2.50)

Concerning the Rod Control System:

a) Using a one line diagram, show the inter-relationships of the
following components,

1) DC hold cab.inet

2) Fower Cabinet

3) Motor generator set

4) Reactor Trip Breaker(s)

5) Automatic Rod Control Unat
&) Logic Cabinet

bBY For the components in Fart a), above, STATE the number
' af Fach present in the system.

|
J
|
[ (#ke¥ CATEGORY 06 CONTINUED ON NEXT PAGE s¥sis)




QUESTION 4,07 {1.50)

Match the RCS penetrations in Column A with the appropriate
RCE loop segmert listed in Column B, (Answers may be used
more than once)

Column & Column B
a) Normal Letdown 1) Loop A cald leg
B} FIR Surge Line 2) Loop A hot lag
¢) CVES Narmal Charging J3) Loop A intermediate leg
4} FIR Spray Line 4) Loop B cold leg
&) FRHR Suction S9) Loop B hot leg
&) Loap B intermediate leg
7) bLoagp C celd leg
8) Loop C hot leg
F) Loop C intermediate leg

(X80 ey CRATEGORY O& CONTINUED ON WNEXT FAGE s3%iy)




QUESTION 4.08 (1.00)

vhat is the main design purpose of the flow restricting nozzle in the
Main Steam Lines?

(¥RR3K CA(EQORY 06 CONTINUED ON NEXT PAGE w¥iir)




QUESTION &.09 (1.00)

The S/C PORV & maximum capacity is limited by Jdesign to approximately

&% of rated steam flow, What is the reason for this limitation?

(EXEXY CATEGORY 06 CONTINUED ON NEXT FAGE ssre )




QUESTION 6.10 (1.90) Rid a3fus)¥7
DeNER, rhan Aar T2 SremAL
What signal(s),must be present to initiate an AUTOMATIC switchover of
the suction of the RMR system from the RWST to the reactor building
recirculation sumpa? Give setpoint(s) and coincidence(s) if
applicable.

(KE¥8x CATEGORY 06 CONTINUED ON NEXT FAGE sxiiy)













QUESTION 6.14 {1.00)

What plant conditions will cause the Cold Overpressure Frotection
System (COFS) alarm te actuate?

(kk¥2%x CATECORY 04 CONTINUED ON NEXT PAGE #%%is)




QUESTION 6,15 (125

With the pressurizer level control switch in Position 2, describe how
a high failure ot LT-45% will affect actual pressurizer level. Assume
normal charcine and letdown system lineups exists and no operator
(ctions are taken, Continue dhe description until pressurizer level
18 constant or a resctar trip occurs. Include setpoints®where
applicable,

& L hHMNIE A AT PO el e K g

208 63 e/ ¥
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. GUESTION .16 (1.00)

List 2 reasons for providing & void volume in a new fuel rod.

(¥%xsk CATEGORY O& CONTINUED ON NEXT FPAGE s¥x¥x)










| QUESTION 6.19
List I purposes for the Fod Insertion Limits.

-

(1.950)

(k¥¥ed CATECORY OO CONTINUED OM NEXY PAGE sxeis)




GUESTION &6.20 (1.5G)

Describe what causes a "Hard Bubble" in the pressur.izer during normal
plant operations and how this affects the reactor on plant transients,

(A xef CATEGORY D& CONTINUED ON NEXT FPAGE ¥R1X2)




QUESGTTON 6.21 (F.,00)

All reactor controls are in automatic with Bank D rods at 210 steps
and reactor power at 70%, The output of the Auctioneered Tavg circudt
feils LOW, Describe the effect this would have on ALL the plant
control systems supplied with this signal until a stable condition is
reached or a reactor trap oCours. {assume No operator action)

(RN EN CATEGORY Oo CONTINUED ON NEXY PAGE %8888)




b, PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PABE 43

GUESTION &6.22 (1.,00)

Hol,. are the i1nputs to the Detector Current Comparator compared, and
what conditione are needed to automatically defeat the circuitry while
i1 NOwer -/

TEL Y NI iF ATEBOR H EERER)
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ROCEDURES - NORMAL.

SO LI

QUESTION 7.01 {1,006

Which ONE cof the following is NOT an input into determining
conformance with the reactor core Safety Limnita®

a. Fressurizer Fressure
b. Lowest OQperating Loop Flow
c« Thermal Power

4. Higheut Operating Loop Tavg

(#kkdy CATEGORY O7 CONTINUED ON NEXT FAGE sR%ks%)




QUESTION 7.02 (1.00)

I1f the Subcriticality Critical Safety Function indicates a dashed
path, which ONE of the following actions is required?

a. Bo immediately to the referenced procedure.

he Bg to the referenced

€., Monitor other status
. Ltion exists, then go

d. Monitor other status
tion sxists, then go

procedure as time permits,

irees and if no higher priority condi-
to refersnced procedure.

trees and i1 no higher priority condi-
to referenced procedure as time permits.

(¥kexx CATEGORY 07 CONTINUED ON NEXT PAGE ¥3%%1)



BUESTION 7.03 (1.90)

While performing steps in EOP 4.0, “Loss of All A/L Pover", an 1
gignal may be generated when power (s restored. If an 81 signal is
generated, which action below 18 required by the procedure?

.
b,
Cs

d.

Feset the S1 to permit the EDG's to energize the emsrgency buses.
Flace S1 in test to prevent an overpressurization of the RCS.
No action is necessary as 1t has no effect.

Reset the 81 to permit MANUAL loading of eguipment on an A/C
amargency bus.

(S¥kRe CATEGORY 07 CONTINUED ON NEXT PAGE sxxik)
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QUESTION 7.04 {1.,390)

In accordance with EQP 12, Monitoring of Critical Safety Functions,
list the Critical Safety Functions (CE8F) i1n descending order of
priority?

(RN CATEGORY O7 CONTINUED ON NEXTY PAGE stkks)




FAGE 48

BUESTION 7.08 (1.00)

Which ONE of the following statements i1s correct concerning the status
of the Nuclear Instrumentation Recorder prior to withdrawing control
bank rods for a4 reactor startup?

a. The highest reading source range channel and the highest reading
intermadiale raiige channel zre selected,

b. Unly the highest reading source range channel is selected.

€ The highest reading source range channel and the lowest reading
intermadiate range channel are selected.

d. The higheet reading source range channel and either intermediate
range channel! are selected.

(RRREy CATEGORY O7 CONTINUED ON NEXT PAGE *sssx)
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QUESTION 7,04 (1.00)

Which ONE of the following reasons correctly describes the basis for
allowing RCF restart in EOF 14.0 {(ERG-FR-C.1l) "Respanse to
Inadeguate Core Cooling™?

Helps to mix the SI flow to protect the reactor vessel from
coid water.,

Once subcooling is established, restarting the RCFs helps to
collapse voids that may have formed in the reactor vessel
haad,

Allowe restoration of PIR pressure control using normal
Sprays.

Frovides for cooling of the core when secondary depressur-
tzation does not alleviate inadequate core cooling.

(RRexx CATEGORY OF CONTINUED DN NEXT FAGE w3sie)




QUESTION 7,07 (1.00)

With respect to Emergency Flan Procedurs EPF-003, In Flant
Radiological Surveying, indicate whather sach aof the following
statements are TRUE or FALGE.

1. A Standing RWF must be used for an entry into an area with a
severe or unknown exposure potential.

Z. Entriss inte areas where a severe or unknown potential for
radiation exposure exists should be limited to Rescue attempts
to preserve human life.

(AXRsR CATEGORY O7 CONTINUED ON NEXT FAGE sstka)




QUESTION 7.08 (1.590)

The reactor has bDeen operating for 1| week at 100% power., RCS pressure
and temperature are in their normal bands, Indicate whather EACH of
the following conditions would be a symptom of a loss of containment
integrity as listed in the T8 far primary containment integrity?
Answer YEE or NO,

.

a. Primary containment air temperatures for elevations 412, 4346
and 447 sre 114, 116, and 118 degrees F respectively.

b. One air lock door is incperable for more than 24 hours with
the cperable door clused and Che inoperable door locked.

¢, A section of the containment ventilation ducting exiting the
containment is removed and & thin metal plate has been taped
over the opening thus keeping alr from leaking out,

(s ay CATEGORY 07 CONTINUED ON NEXT FAGE Saias)




GUESTION 7.09 (1,63

FILL IN THE BLANKS:

A loss of flow signal is sent to the solid state protection system
(58P3). A Reactor Trip will occur only if et (0.9) Power
Range Channels exceeds percent (0.9)

(HEREs CATEGORY O7 CONTINUED ON NEXT FABE swnss)




GUESTION 7,10

(1.29)

Indicate the numerical values associated with the following

precautlions:
@  Maximum
b. HMaximum
€+ Minimum
Ay Mayimum
without
e, Mawimii

differential pressure between RCE ana 5/6.
differential temperature between RCS loops.
RLE flowrate prior to and during RCS dilutions.

rate of power increase above 0% reactor power
manageeent approvel.

FCE temperature during RHR operations,

(RS CATEGORY (7 CONTINUED ON NEXT PAGE faxax)
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QUESTION 7.11 (1.00)

What are the 2 Immediate Corrective Actions required if the charging
flow contrul valve (FCV~122) fails closed while in sutomatic control
and will mot respond to a manual open signal®

OELE e  pai s QAo Fiprd fldgwm 4 A%

1m0 3/aw ) FF
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QUESTION 7.19% (2:,00)

List the FOUR possible alternate actions that can be taken if, during a
response to abnormal power generation (ATWS), the turbine had not auto-
matically tripped,

(83088 CATECORY 07 TONTINUED DN NEXT FAGE stay)




QUESTION 7.14 (1.00)

What plent congitions determine when adverse containment conditions
are used in the Emergency Operating Procedures?

(R840 CATEGORY 07 CONTINUED ON NEXT PAGE atxan)




BUESTION 7.17 (2.00)

In accordance with EOP-1.73, "Natural Circulation Cooldown', what are
the five (%) parameters (conditions) that suppert or indicate natural
circulation flow during cooldown? Which way should they be trending”?

(R399 % CATEGORY OF CONTINUED ON NEXY PAGE s¥sis)
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QUESTION 7.18 (2.00)

List the 4 conditions, including appropriate setpoints, that must be
met prior to opening a Reactor Coolant Pump (RCF) seal water bypass
valve.

(¥%xxx CATEBDRY O7 CONTINUED ON NEXT PAGE ¥%¥kk)
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QUESTION 7.2 (2.00)

LIST the 4 SI Termination Criteria as stated in EOF 1.2, Safety |
Injection Termination.

i
]
|
| i
| :
|

(xxxkx TATEGORY OV CONTINUED ON NEXT PAGE x%¥%x)




QUESTION 7.21 (1.00)

EOF-17.G, "Response to Abnormal Nuclear Power Generation/ATWS",

has the operator trip the turbine as one of the immediate actions.
However, aone of the major concerns in the ATWS transient response
evaluations is the excessive RCS pressure develaoped due to
significant heatup of the primary coolant. Since keeping the turbine
on the line would mitigate this temperature rise, why ie the turbine
tripped?

(#¥%xx CATEGORY O7 CONTINUED ON NEXT PAGE k¥¥ix)




QUESTION 7.22 (1.00)

pin pac Ao b mammde  mame v

In _ccordance with EOFP 1.3, Matural Circulation, what determines the
amount of RCS subcooling required during a natural circulation
cooldown following a reactor trip?

L o han Soan_ph  w =l maaphs
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QUESTION 7.24 (1.350)

Caution 111.1 of EOF 15.0 "Response to loss of Secondary Heat Sink"
states: If S/C Wide Range levels in any 2 8/6 is < 204 OR Fressurizer
pressure is > 2330 psig then BTOF ALL RCFs and immediately initiate
blew. ~nd feed per steps 7 through 14.

Why are the HLFs Lripped prior to initiating oleed and feed, aside
from the fact that heat input from the pumps will be removed?

(k¥%xx¥x END OF CATEGORY 07 x¥Xxk%)




QUESTION  8.01 (2.00)

State WHETHER or NOT the conditions below would meet the safety
injection system TS OPERARILITY criteria, assuming all other
conditions are normal? Answer YES or NO. _

a. "A" RHR pump fails to start and "B" RHR pump mechanical seal
fails.

b. One of #2's Accumulator discharge check valves fails to apen.
c. "B" gnarging pump trips and "B" RHR pump seals fail.

d. Two charging pumps fail, one due tao a breaker mal function, the
cther due to bearing problems,

(R¥kxx CATEGORY 08 CONTINUED ON NEXT PAGE XRxxs%)







QUESTION B8.03 (2.00)

For EACH of the following, indicate WHETHER or NOT the Technical
Specifications require action to be taken within one hour,

A

b.

In Mode I with one full-length rod immovable but within 12
steps of the group counter demand position.

In Mode 5 with one pressurizer code safety valve
inoperable.

In Mode 2 with one pressurizer PORV block valve inoperable. '

In Mode 1 with only one operable charging pump.

(¥kxxs CATEGORY 08 CONTINUED ON NEXT PAGE YRxkR)




QUESTION £.04 (2.00)

With respect to the EDG, state whether a VALID 1£8T, INVALID TEST, or
VALID TEST FAILIIRE would apply for each of the following:

1. Malfunction of equipment that is not part of the defined
generator unit (e.g. ESF Lcad Sequencer).

2. Buccessful starts that are intentionally terminated without
loading.

3. Any dissel trip that is the result of a valid trip condition.

4, Test performed in the process of maintenance troubleshooting.

SRR,

(X24%% CATEGORY 08 CONTINUED ON NEXT PAGE k¥xXx)




I r—

QUESTION 8.0S5 (1.50)

With regard to Maintenance Work Reguests (MWR), indicate whetter EACH
of the follawing are TRUE or FALSE.

a. Emergency maintenance does NOT require the initiation of a MWR.

b. MWRs for corrective maintenance are normally prepardd by the

person identifying the problem. ;

¢, Priority 1 MWRs can ONLY be approved by the Shift lupervisor.

(%4¥%% CATEGCRY 08 CONTINUED ON NEXT PAGCE X¥¥Kk%)




GUESTION B.0O& (2.00)

For each of the following, state whether or not the condition(s) below |
will place the unit directly into an LCO. (state YES or NO) :

A. Loss of ONE (1) seiemic monitoring instrument.
b. Loss of ONE (1) metearnlogical monitoring instrument
c. Loss of a PRNI channel at > 14 power,

d. Loss aof BOT'Y{ SRNI channels at > 1% power.

i
i
|
t
}
i
E
;
;

T SRS, TN = N SEESEN—
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QUESTION §.07 (1.28)

Match the RCS

{Assume plant 18 in mode 1)

A
L.
Cs
L

.

e —

leakage types in column A to the TS limits in column B.

COLUMN A COLUMN B
Through FIR PORV . to PRT 1. 0O gpm
From RCE into steam generators 2« 1 -gpm
From unknown location 5« 10 gpm
To RCF seal supply 4. 31 gpm
Nonisclable fault on RTD bypass line S, I3 gpm

b 21 gpm

(RRRkx CATEGORY 08 CONTINUED DN NEXT FAGE $2Xxx3%)
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QUESTION 8.08

What is the minimum boron concentration requirements that must exist

(1.00)

in the RCS prior to unbolting the reactor vessel head?

(Rkxxkx CATECORY 08 CONTINUED OMN NEXT PAGE Xkxi¥)




QUESTION 8.0%

{1.00)
What is the following a Technical Specification definition of:
The process of determining an instrument’' s accuracy by visually

comparing the indication to other independent instrument channels
measuring the same parameter.

(¥eexy CATECORY 08 CONTINUED ON MNEXT PAGE ¥1%%%)
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QUESTION B.11 {1:00)

What is the bhasis for the upper containment temperature limit?

(kxx%3x CATEGORY O8 CONTINUED ON NEXT PAGE 29%2Kk)




8., ADMINISTRATIVE FROCEDURES, CONDITIONS, AND LIMITATIONS

QUESTION B8.12 (1.00);
The most lamiting condition for SDM requirements occurs at EOL with
Tavg at no load operating temperature and is based on a steam line
break accident.

a. Why is EOL more limiting than BOLY (0.3)

be Why is no load temperature more limiting than full load
temperature” (0.3)

XkExxt2 CATEGORY OB CONTINUED ON NEXT FPAGE t223%)
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OUESTION 8.13 (1.50)

What is the Technical Specification Safety Limit for RCS prescure
while in Mode 17 (0.9)

What are the 2 required actions that must be taken within 1 hour
if this limit is violated? (1.0)

(¥3%%x CATEGORY 08 CONTINUED ON NEXT FAGE s8%i%)




QUESTION B8.14 (1.00)

Once a piece of equipment is danger tagged for a particular maintenance
work request, no other work can be performed on the isolated equipment
unless either of two requirements are met. What are these TWO reguire-
ments”

(gkekx CATEGORY OB CONTINUED ON NEXT PAGE stiRR)
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QUESTION 8,15 (1.00)

With the exception of electrical personnel acting in the capacity of a
red tag, what are the TWO required qualifications of the individual
responsible for second verification of danger tag placement?

(¥*¥ ¥y CATEGORY 08 CONTINUED ON NEXT FAGE *x¥isX)







8.

ADMINISTRATIVE FROCEDURES,

CONDITIONS, AND LIMITATIONS

QuUES

List

for

TION' 8.17 (1.00)

gach of the following:

the SLCEAG employees allowable planned smergency exposure

b. Mitigate damage to vital squipment

(k¥ kL2 &T1 ey

CONTINUED ON NEXT PAGE &1%%%)
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QUESTION B8.1B (L.00)

What, AS A MINIMUM, should the temporary or unexpected relief turnover
inelude”

(¥%%xx CATEGORY OB CONTINUED ON NEXT PAGE s#83%%)




8., ADMINISTRATIVE FPROCEDURES, CONDITIONS, AND LIMITATICNG FAGE 8¢

QUESTIDN B.19 (2:00)

2. What are the Bases of the Undervoltage (UWW) and Underfrequency (UF)
RCF Bue Trip as well as the bases for their setpoints™

. What i1s the significance of the time delay incorporated in the
trips linked in part "a"7? :

R R ——

|
(#xx3¥ CATEGORY 08 CONTINUED ON NEXT FAGE sXkak) 1
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QUESTION 6.20 (1.00)

What is meant by the statement in T8 3.4.,4, action C, attached,
says "the provisions of specification 3.0.4 are not applicable”?

(RAFNx CATEGORY OB CONTINUED ON NEXT FAGE £X8iR)
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QUESTION B.21 (1.00)

What is the definition “or the Heat Flux Hot Channel Factar?

(Rkxda CATTTORY 08 CONTINUED ON NEXT FAGE %R%xE)




QUESTIDN 8.22 (1.%50)

Using the attached Technical Specifications (T8), answer the question
stated in the situation presenced below:

The reactor is being refuelec ( > 23 ft above Gx Vescul Flange), loop
"C" is isolated for maintenance and RCFs "A" ond “B" are out of
service for breaker repairs., "BY RHR pump and ta Heat FExchenger are
being used to circulate reactar coolant, with "+" RdR pump INOPERABLE
four routine maintenance. A requesi Lo take the "BY £DBG out of service
for about 30 minutes to do a surveillance on the gwerator is made by
the plectrical supervisor. Can this gsurveillance ¢ performed? Support
your anawer by referring to the spplicable T8,

(¥%x4x END OF CATEGORY 08 w¥¥xs)
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ANSWER 5.08 {1.00)

<

REFERENCE
Ve8, RT-10, F 11.
RT—'&‘ L.B 13' lé; 21' 26' 29.

KAl 1.4
192008K110 i+s(KA'B)
ANSWER 5.06 (1.00)

a. MORE NEGATIVE (0.9)
b. MORE NEGATIVE (0.95)
REFERENCE

VCS, RT BK 111, RT-1i, MTC & TPD, P 4,5, LO 5.7.8.
KAT T.1.

192004K 106 .o r (KA'B)
’. 0
ANSWEF: 5,07 b 0f4 w3/a ¢/q? ¥

a. DECREASES (0.9)

B A iy O h b rESD ffA 0559
c. DOES NOT CHANGE (0.%)

REFERENCE

vCS, RT BK 111, RT-11, P 24, LO 18,19,

KAl 2.9
192004K107 s fKA'B)

ANSWER 5.08 (1.00)
&. LOWER {0.3)

b. HIGHER (0. 9)

-88/03/07-AIELLD, R F

e i e B —




VCS, TH 8CI, 78-i0, P 25-30, LD 11.
KAl 2.9, 2.6

191004K107 veos (KA'S)
ANSWER 5,09 (1.80)
4. INCREASE {0.8)

t. DECREASE (0.9)

c. INCREASE (0.5)
REFERENCE

KAl 2.8,

191004K115 ess (KA'G)
ANGWER 9.1C (2.00)
4., REMAIN THE SAME (0.5}
b. DECREASE (0.5)
¢. INCREASE {0.3)
d. DECREASE (0.93)
REFERENCE

VCS, TH SCI, T6-8, F 1-14, LD 2,5,
KAL 2.8.

193004K115 e (KA S)
ANSWER 9.11 (1.5G)
A. TRUE {C.3)

BE. TRUE (0.5}

C. TRUE (0.5)

REFERENCE

VeS8, RT BK 11, RT-8, P 34, LO 7.

Kal 3.9, 3.8,

~BB8/03/07-AlELLO, R F




( LJ.. b " AND w\"‘r'
DYNAMICS : R T L
 ANSWERS - SUMMER ~B8/03/07-AIELLO, R F
 D01010KS06 192062K114 e (KA B)
ANSWER  5.12 (2 00)
a. INCREASE (0.9)
b. INCREASE (0.5)
¢. DECREASE (0.5)
d. DECREASE (0,8)
REFERENCE

VES, TH SCI, T5-10, FIG FND-FF-45, LD 4,8,

General Physics, HT & FF - Fluid Flow ﬂppllc«ﬁi:n: for Systems and
Components

KAl 4.0, 3.4,

QOZ00CKS01 D0Z000K301 e (KATE)

ANSWER S5.13 {(1.00)

1. Density difference (or DELTA 7) created by heat addition by the
heat source and heat removal by the heat sink, (0.95)

Z. The heat sink must be clevated physically above the heat
source.(0.5)

REFERENCE

vee, TH 201, T&8-14, P 27, LO 5,
KAl 4.2.

1932008K 121 ses (KA'S)
ANSHWER 5.14 (1.,00)

I. It 15 well above the source range.
OR
Source neutrons are negligirle, (0.5)

2. It is below the point of adding heat. (0.5)

OR

Doppler effects are not present (0.2%)
AND

MTC effects are not present (0.28)

REF ERENCE
vCS, 1aC BK 11, 1C-8, F 45.
RT”I?, P 1’ LU 2'







-BB/03/07-A1ELLO, R F

KAl 4,1, I.8.
OO100060DY Q010006004 «as (KA'S)

ANSWEFR 5.16 (1.50)
{from formuia H/0)
mi(hout,d = hin,1) = -m2(hbout,2 ~ hin,2)

mi = reactor coolant mass flow rate
me = fepedwater mass flow rate

(hout,2 = hin,2) = ~ml/m2 (hout,l = hin,1)
hout,2 = =ml/m2 (hout,l —hin,1) + hin,Z2 {0.9)

hout,2 = =(& x 10exp 7 lbm/hr) / (& x L0exp & lbm/hr) =
(580 Btu/lbm - 650 Btu/lbm) + 400 Btu/lbm (0.%)

hout,2 = [(~10) x (~70 BEtu/lbm)] + 300 Btu/lbm
hout,2 = 700 Btu/lbm + 400 Btu/lbm
hout,2 = 1,100 Btu/lbm {(0:9)

Thus, the enthalpy of the steam produced ig 1,100 Btu/lbm,. :
REFERENCE
VCEG, TH SC1, 78-3, P 4, LO B8,

KAl 2.4, 3.48.
193003K11% 193003125 e (KA'E)

ANSBWER 8.1% {1.00)

From the steam tables, 1 psis corresponds to a saturation temperature
of 101.74 deg F. (0:8)

The difference between the saturation temperature and the condensate
temperature is the condensste depression, thust

101.74 deg F ~ 95 deg F = 6,74 deg F 10.5)

REFERENCE

Vcs. TH gt:’ TS"Q, P ZOp LD 6.

STEAM TABLES

KAT 2.5, 3,4,

193003128 193004K111 e iATE)




ANSWER 9,20 {1.00)

The process or phenomenon of utilizing source neutrons to sustain the

chain reaction for Keff < 1.0,

REFERENCE

VCS, RT BK 11, RT-8, P 12, LO 3.
Kal 2.8.

192003K104 caa (KA S

~B8/05/07-A1ELLO, R F

(1.0)
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ANSUER &.05 (1.50)
s  DECREASE (Q:9)
b: REMAIN THE SAME (0.3)
€. REMAIN THE SAME (0.8)
FEFERENCE

VCS, 1&C B 1, IC-&, RCS TEMF IND; LO 1.4.4,
VCS, I&C BK 11, IC~9, REACTOR PROTECTION & LOGIC, P-47, LO 1.3.2.
KAT 3.3, 2.%.

R R RNCSSTw_ _ =SS uuy__ Wy .- =

012000502 O12000K&61 1 v (EA'S)
ANSWER &, 0& (2.90)
a) 1. Auto Rod Contrel-—--> Logic Cabinet-——x Fower Cabinet (0.5}
2. MG Set-——> Raactor Trip Breakeri——p» DC Hold Cabinety~> Fower
Cabinet L_ (0.9)
b) motor generator set 2 R o i yioe
reactor trip breaker(s) 2 '/l o i
power cabinet 4
logic cabinet !
avtomatic raod control unit 1
DC hold cabinet p |

(.29 aa)

REF ERENCE

VEE, I&C BX I, IC-5, ¥16 IC%.4, I09:10, LO 1.1:2.
KAl 3.7, 3.1, :
QO 000K 202 Q1O000K 20X s« LKA S)




- S e R ¢ Caniad I S R T ; iy
2 9g 9 ' el ARR o R, g ’ N T L A Sty '
e tbmiT SYSTENMS DESION, CONTROL, AND INDTRUNMENTAT LUN ' » Tai m .

ANSWERS -~ SUMMER  -88/03/07-AIELLO, R F
1.2%
ANGWER 6.07 ———— e ayf LT
a) - 4
B3 nee oafur/t¥
d} 1,7
e) 2,8

(0,29 sa)

REFERENCE
VvCE, P&ID, RCS, DWG F-21.
ABS, AB~2, FI6G ABZ.3.
AB-2, P 16~17, LD 1.2.3.
KAL 4.0, 4.1, %.9.
OO2000K106 OO2000K109 DOSOIOK10% .. s {KA'S)

ANSWER &.08 (1.00}

TO limit the rate of 5/6 blowdown during & main steam line break
(+1.0)

REFERENCE
.V'csg TBS' IB’_l‘ P 161 Lo 1.1010
KAl 2.9.
20003007 s« {KRA‘B)
ANSWER .09 (1.00)

Limits plant cooldowy rate (0.5) it any one FORV sticks open. (0.5)

REFERENCE

VCE, TB-2, Main Steam System, P 1& and 08-8, Accident Analysis, F 28.
LD 1.1L,

KAL =.95.




ANSWERS ~- SUMMER -BB/03/07-A1ELLO, R F

ANSWER &0 (1:5%0)
o7
e A g b gt Aty emeae

RWET level (e ptes.) leass than 1BY% (S pts.)
0.7 0.5 e 0:%/& 5/3?1!
REFERENCE
KAT 4,3, 3.9,
QOS000K 411 006020AZ04 .o (KA'BY
ANSWER .11 (200}
a, 1. NaDH isolation valves (apen) (0.9)
2. Spray discharge isolation valves (open) {0.9)
b, 1. FRWST suction valves (open) {(0.9%)
2. Spray pumps (start) (0.8)
REFERENCE

Vcs; h['_au Rb SF‘RQY SYSTEHq P 15. LD 101-4' 1-2. 1-3* 1.‘.
KALI 4.3, J.6.

GR2L000KAN] QZS00COKA0Z e (KA S)
ANGWER &.12 [1.90)
a. & (0.8)
b, every 2 days (0.5)
t. To reduce the site boundary dose that would ococur 4F a single
tank ruptured, {(0.5)
REFERENCE

VCS, AR-12, Waste Gas System, P 16, LO 1.2, 1.4,
KAl 2,8, 2.9,
27 1G00A203 07 1000K&610 «s«tEKA'S)




ANSWERS -~ SUMMER ~86/03/07-ATELLO, R F

ANGWER &6.13 {1.00)
(Any FIVE at 0.2 peints each)

1. PVC-444B (PORV)

2. High Fressurs Alarm

3. B/U Heater Control

4. lLow Pressure Alarm

5. Proportional Heater Control
&, FCY-444 C (D) (Spray)

REFERENCE
VCE, I&C BK-1, IC-3, FIR PRESSURE AND LEVEL CONTROL SYSTEM, FIGURE

IC3¢9, LO 101-2-
FAI 3.4, 4.1.

QLO000KARD2 01 D000OK 403 e lKATS)
ANSWER &.14 {(1.00)
AR By TAas
Low auctioneered wide range,ih or Tc less than 8 degrees AND any
FHR Suction Valve not full pen . s 03/1;'/??
REFERENCE

VES, IC-3, FIR PRESBURE AND LEVEL CONTROL BYSTEM, P 33, LD 1.2.2.
kKAl 4.1.

DL10000DK 403 a2 lEKER'S)
ANSWER 6,19 (1.25)

(B/U heaters come on)., Charging flow reduced to miniaum, Level
decreases (0.25). At 174 level, letdown isclates (0.2%5). (Heaters
DOm0 L8l LN TR L ettt b, (00 Hagh
level trip at 92% (0.9), AW a3 e

NOTE: setpoints worth 0.1 pt ea.

REFERENCE

VLS, CONTROL GYSTEM FAILURE ANAL YBIS, 1C-1S, P 27, LO B.i.b, B.2.4.
AOF 40L1.6, P 2,

KAl 3.4.

011000A210 s« {ER'E)




ANGWERS -~ SUMMER ~@B/0T/07-AlELLD, R F

(0.5 pa for any twd) V
1) Accommodate release of f.p. gases
2) Differential thermal expansion between clad and fuel pellet

3) Fuel density changes during burnup

REFERENCE
VeS8, RT BK 11, RT-9, F 14,15, L0 12.

ANSWER &.17 (1.,00)

i) Phase Failure (+.25 ea) |
2) Regulation Failure

: X)) Logic Error
| 4) Muitiplexaing Error
REFERENCE
‘JCE. lv!aC E»’-V I, 1£ 5, F' 32, LO 1;4.
}“J\I 3-6. I
OL1O00GO0B ces (KAS)
ANGWER 5:18 (£:00)

tany 4§ aof 5 at 0.8 ea)

} Max, Fuel Element Cladding Temp. < 2200 Dag., F

i Cladding Oxidation ¢ 17% thickness

) Hydragen generated by Zirc-Water reaction <i% of mak.
poazible.

4] Care remaint in a cooclable geometry

2) Frovides faor long term decay heat ramoval

i B e

REFERENCE

LOCFRS0 ., 44

KAl 3.8

QOECOOGGDA s {FR"B)
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ANSWERS -~ SUMMER -BB/UN/07-AIELLD, R F

ANSHER .15 (1.30)

1) Adequate SDM upon trip

=) o minimize the amount of positive reactivity inserted
during a rod ejection accident and

) To minimize radial flux tilt {(peaking)

Q.5 ea [
(0. ) e AL e arit ]} Reec: Q2w ANy Sr & Rerd Limiral

REF ERENCE PR o3 fap/CF
VES, KT BK 111, RT-14, P 20, LD 10.

KAL &.7.,

OO 1 000K S04 .. (KA B)

ANSWER & .20 {1.80)

Sases, particularly Hydrogen from the VT (and some f.p. gases) come
out of solution as they are sprayed into the FIR. (+1.9Q) this
creates larger prisssure oscillations during transients (+,5)

REFERENCE
YCE; IT&C BK ¥, . 3E-3, P 1L+-13%, LD 1.8;:
KAL 2.6,

O1ON0OGO10 e kKA S)
ANCWER 4,21 (3,00
1) Rod contraol- Due to Tavg « Tref, rods will withdraw until a rod

stop 1% reached (+1.0

2) Far level control- Low Tavg will cause Fz» level contiol aystem to
shutdown on FCV l:: until level id 25.’- ("1.':';‘

%) Steam Dumps- Tavg < Tref, so that even if armed in the Tavg mode,
no dump actuation would occur (+1.0)

REFERENCE
VES, 1&C BK 15 I0=5; P 17-19, LD . 10
IE=3s F (19 L0 1.2.2;
=3, F 38, LO 1.2:.2:
BAL Sy 1SSy Sed
D1EOODOE T0] O) 000K T02 Q1600 TI0R s v IKAS)

& of PRE PLOrdme RL ZECECrs oF Red i piidmminr
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~BE/03/07-ATELLO, R F

|
:
|
{1.00)
o
REFFRENCE
VES, BOP-1, INSTRUCTION 7. (NO LO AVAIL)
KAl 3.4,
01 8000A40 L o AKA-S)

ANSWER 72:06 (1.00)
i

REFERENTE

ERG-HP, Westinghouse Dackground Information, RCF Restart”, F 4,
(NO LD AVAIL)

KAl 4.4

QOOOT7 8K ZI07 e (KA'H)

ANSWER 707 {1.,00)

1. FALSE
<. FALSE

REFERENCE

VEEB, EFF-00Z, In FPlant Radiclogical Surveying, P 1=&, (ND LO AVAIL)
KAl 4.4

194001Aa116 css KRS

ANSWER 7.08 {1.90)

a, NO
L. YES
c. YES

(0.9 epa)

REFERENCE
VES: T8 2.8,1.3;, T.6.1,58; 3.6:.1:7. {NO LD AVAIL)
KAl 3.B;, 3.9,

QOOQLIGOO3

O0OOEFGO0S «sa (KA S)



“BU/O3/07-AIELLD, R F

ANGWER 7.09

< @f 4, 7B

REFERENCE
Ws-g i‘C| IC"?. - ‘b’ La 1.‘01. 1‘4-2!

KAl 4.2.
QLS000K 101 e {KA'S)

ANGWER r N (1.29)
(D.25 Poaints each)

a, 1800 psid

bB. 25 degrees F
€« 3000 gpm

d. 3I%/hr

®: 150 degrees F

REFERENCE
VCS, GOP-APPENDIX A, GENERIC OFERATING FRECAUTIONS, & ., 3, 5, & &,
“Bs' “E-z. LD 143!‘10

KAl 3.9
Q020008010 s n (KA S)
ANSWER 7.3 {1.00)
1, Reduce letdown to 45 gpm (0.9)
<+ Contral FIR leve! weing (local) FOV-122 bypass valve (XVT-8403)
o R (0.5)
REFEF'EP\EE te TS -‘?J“ L&y i
VCS, SOF - 1':,2' CVES. e e AL g B ACEITS L & p Qe s o TR 4
ABS, AB-3, LD 1.3, - )
VCE, P&ID. CVCS. AiR o3 u/7€
KAl 3.3,

J04000601 4 + 2+ (KR™S)
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ANSWERE - SUMMER ~@0/03/07-A1ELLD, R F
ANSWE R - b (1:50)
a, No restriction (0.9)
bhe &0 #/= 4 (0.9)
C. 38 +/~ 1% (0.8

REFERENUE

VCS, SOP-210, FEEDWATER SYSTEM, P 33,36,
BOP-4, INST 12,
TURE CLD BYS, TB~7, LD 5,6,

KAL 2.9,
NIHTOCOE0L0 s« TKA §)
ANGWE & 7443 e

neh o3 WEV

i, HReset mechanital overapeed, if licable {0.5)
2. Maomentarily place EXCITER cch on SHUTDOWN (0.5)
X. Depress GEN RELAY pushbutton (0.5)

REF ERENCE
VES, S0P-3%
ARF

RGENCY DIESEL GENERATOR, ¥ 4, 5, 24, 25, (NO LO AVAIL)
=001, XCF-&34.

) F :2’

8,3,
OOOOSRG010 v3 v LKA S)

ANGWE R 7.14 {1.00)

Increase system pressure Using pressurizer heaters while maintaining
pressurizer level.

REFERENCE

VES, EOFP-18.2, F 5. (NO LO AVAIL
KAL 4.6.

QOOQOPRI0 ] e s KA S)




- MER

8 - (- " ‘_' A
- 7";.  RADIOLOGICAL CONTROL
 ANGWERS -~ SUMMER

ANSWER 7.13% (2.00)

. |

NL Y

(fer = lﬁf-‘a)? alasd a“/b‘ﬁ

1s Manually ¥ip turbine from MCD

2. SBtop {(and lock out) both EMC pumps
2. Runback the turbine

4. Close all M3IVs

€ TRI® rudein FRam pNC Feari?

REFERENCE :

VeSS, EOP-13.0, P 2. {(ND LO AVAIL)
KAL 4.9,

O0GO29G010 v s AKA' Q)

"HIGH 1" signal present

Oor
Cont Temn Car
Press CAF
Rad LAF
REFERENCF

VCS, EOFs, BOOK 1 & 2,

mx &»DG 5‘(“. ‘“ﬂ‘ﬂ, LO 112‘
KAL 4.3, (P T.6-27),
1GI0006G01LS vex (KATH)

7.

- BB/O3/07-ALELLO, R F

A 2eiujee

(0.9)
(0.9)
G‘O.QD
(0.9)
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ANSWE R 721 {(1.00)

The turbiine is tripped so that the heat sink will be maintained as
long as possible (0.%) on a total loss of feedwater ATWE (0,.5).,

REFERENCE
ERG-HP, Westinghouse Background Intformation, FR-8.1, F 75-77,
{(NO LO AVAIL)

K&l 4.7

QOOO2KI12 «ux KA 8)
ANSHER B (1.,00)

Number of CRDM tans running. (1.0}
REFERENCE

Vcs, Em‘:l 03, p\ b o (NU LQ AVRIL’

KAL 4.5,

QOUOORE 26 v IERATR)
ANSWER T2 {1 .00)

Removing the spplicteble control and instrument power fuses on the
power range drawers. R

KEFERENCE Plliwa rHE Curopigy POWER Fulés am  rwg

VCH, ADF-401,10, POWER RANGE FAILURE, P 2, 20uvrl Rewag 2940 o2

tsc, 1€-8, LO 6, ,
KAL 3.2, 3.9, CH O ruyF
01 SOOOAR0S 01 S000K 04 vo s LKA S)







i ONS ., AND LIMITATIONE FAGE 114
-88/03/07-A1IELLO, R F
ANSWEFR 8.01 (2.00)
a, NO
b. NO
c. NO
d. NO
(0.8 pa)
REFERENCE
VCS. “as’ A.B"'?‘ F 11| Lo ‘-039
AB=~10, P 10, LO 1.3.
Vts‘ TS. LCO TSl & 383 Md bases for esch,
KAl 4,2,
0130006011 « s s (KA B)
ANEWE R 8,02 (1.00)
d) (3.9}
REFERENCE
VEE TS, Section 374, LCD and SURVEILLANCE REDQ. (NO LO AVALL)
5mi’£:¢t$ONG 5, 3»‘01.3, 3\-4.1.Q. a2 and JF.5.3,
KAT 4.2, &,2.
DUEOOOG00S OLEOOLEOL L va s (HATE)
ANSWER 8,0F {2.00)
a. YES (0.9)
b. NO 3.9)
<. YES (6.3)
d. NO (C.95)
REFERENCE

VES, 15, pp. 274 1-10 & 14 and 3/4 4=7 & 10, (ND LD EXIST)
KAl 2.6, 3.8, 1,8,
DODO0OS600T OO400060O0S 01000580038 e (HA'E)




ANSWER 3.04

VT-Valid Tast,

1.
2,
5'
4.

37T
17
UTF
IT

(0.8 2a)
REFERENCE
VCS, B8P,
Kal 2.9,
DLA4000H0 11

ANSWER 809
THUE
TRUL
TRUE

é.
b,

e«

SAF-204, P

(2«00}

IT-Invalid Test,

b I

.- -(h:“s,

‘1-5“})

(0.9 aa)

REFERENCE
vee, SaP,
EAT =.4,

19400C1A10%

ANSWER 8,086

2. YES
t. YES
c. YES

o, NO

HEFERENCE
VES T,8.,
A h l 4 . ? "
18000 I0)

LCO

SAF-601 ,

REV 3, P 7,

s+ KA S)

(200

ven bR

=)

(NGO LO AVAIL)

.03

ViF-Valid Test Failure

RESPONSIDILITY 9.7,

(N0 LD AaValL)
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ANSWERS - SUMMER ~88/03/07-A1ELLO; R F

ANSHER 8.11 (1.00)

Frevent exceeding design pressure during steam Jline break.

REFERENCE

Veg, T8, F B 374 &+2. (ND LO AVAIL)

KAZ 2.6,

O2Z2000600 e (KA'SB)
ANSWER B.12 {1.00)

a. MIC more negative at EOL (0.3)
L. More mass in §/0 at no load temperature (0.5)

REFERENCE

VCS, 08-8, ACCIDENT ANALYSIS, P 31. (NO LO AVAIL)
VCS, T8, F B 3/4 1-1.

KAL 3.8,

COL000G0O0E Al A's)

ANSHWER S13 (1.50)
Al 2739 peig {(0.5)
b, Be in Hot Standby (0.7 pts.) and notify NRC (0.3 pts.) (1.0)

REF ERENCE
VS, T84 P 2«1, (NO LO AVAIL)
KAL 4.0

QOZ000GB0L1 NI 7 %
ANSWER 8.14 (1.00)
1, Ancther series of tags are issued (0 5)
2. Applicable information is added to (original and yellow copy)
Danger Tag Log sheet already in effect, (0.8
REFERENCE

VEEe, SAF, SaP-201, DANCER TAGGING, P 15, (NO LI AVAILABLE)
KAl 4.1.
198005102 ce s (KA S)



ANSWERS -~ SUMMER ~88/03/07-AlELLO, R F

ANSWER 8,19 (1.00)
i, QOualified Danrnger Tagger (0.5)
Z. (Current) NRC License (0.5)
REF ERENCE

VCS, SAF, SAF-201, DANGER TAGGING, P S5, (ND LO AVAILABLE)
KAl 4,1,

194001K102 s es (KA'S)

ANSWER 8.1& (2.00)

a. ALERT (0.5)
b. NUE (0.9)
c. ALERT (0.5)
d. SITE EMERGENCY (0.9)
REFERENCE
VEG,; EFP-00L, ATTACHMENT I1I, (NO LO AVAIL)

KAI 4.4
194001A116 yua (KA'H)

ANSWER 8.17 (1.,00)

1. Life - 75 REM
2. Equip - =5 REM

(0.5 ea)

REFERENCE

VCS, EFP=02C, P 2. (ND LO AVAIL)
AL 3.4

194001K103 e lKATS)

PAGE 118
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ANSWERS -~ SUMMER ~88/02/07-A1ELLD; R F

ANGWER B8.18 (1.00)

Az a minimum, the temparary or unexpected relief turnover should
include the following:

1. A discussion of existing plant conditions and anticipated
evolutions during the rellef. (0.5)

2. A review of the main contral board controls, instrumsntation
and annunciators. (0.9)

REFERENCE

VCS, SAaFP, SAF-200, P 7, (NO LD AVAILABLE]
EAL 3.4,

174001A/103 . v KA S)
ANSWER B8.1% (2.00)

a, The W & UF RCP Bus Trips provide reactor core protection against
DNE as a result of complete loss of forced coolant flow. (0,.5) The
specific set points assure a reactor trip signal is generated
petgre the low flow trip sel point is reached. (0.95)

' me delays are incorporated in the UF & WY trips to prevent
Murious resctor trips from momentary electrical power transients
t1.0)

REFERENCE
VES, TS BASES, P B2-7,
&G, 1C-9, LO 1.1.2, 1.2, 1.4.1, 1.4.2.
KAl 4,3, 3.8.
0OI000KS01 01Z000K402 ce o (KA'S)

ANSWER 8.20 (1.00)

Entry into an Operaticnal Mode may be made (0.85) even .f the
canditions for an LECG are ot mat (0.5).

REFEREMCE

VCS, TS 3.0.4.. (NO LO AVAIL)
KAL 3.6

0100006006 s LKA'S)







