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Summary

NRC Administored Examinat1ons Conducted During The Week of July 26, 1988
epor

NRC administered examinations to one Reactor Operator and four Senior
Reactor Operator applicants, A1l applicants passed all pertions of the
examination and have been issued the appropriate license.
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DETAILS

Persons Fxamined

SRO RO Total
License Examinations: Pass - 4 1 5
Fail = 0 0 0

Examiners

S. L. McCrory, Chief Examiner
F. Jaggar

Examination Report

Performance results for individual examinees are not included in this
report as it will be placed in the NRC Public Document Room and these
results are not subject to public disclosure.

a. Examination Review Comment/Resolution

In general, editorial comments or changes made during the
examination, or subsequent grading reviews are not addressed by this
resolution section, This section reflects reiolution of substantive
comments made by FCS. The only comments addressed in this section
are those which were not accepted for incorporation into the
examination and/or answer key. Those comments accepted are
incorporated into the master examination key, which is included in
this report, Comments may be paraphrased for brevity. The full
text of the comments is attached,

(3.09) Part b asks for trip logic, not the number of
channels required for a trip.

Response NRC considers the trip logic to include both the number of
detectors needed to trip a channel and the number of
channel: needed to initiate a reactor trip signal,

(4.03) The question should be deleted because there is an abormal
difference between CETs and RCS T-hot in the answer
indicated in the key and no other answer is correct,

Response Due to the low flow rates durin natural circulation and
the relative sensitivities of *TDs and CETs, it is likelx
that RTD indication will appear to stablize (temporarily
while CETs show a temperature decrease,

(4,06) Expand the answer key for Part ¢ to include: Meet MTC
values as prescribed by the Reactor Engineer.

Response The question deals with restrictions on rod insertion,
This response s concerned with rod withdrawal
restrictions,



b.

Site Visit Summary

(1) At the end of the written examination administration, the
facility licensee was provided a copy of the examination and
answer key for the purpose of commenting on the examination
content validity, It was explained to the facility licensee
that regional policy was to have examination results finalized
:;:h1n 3? days. Thus, a timely response was desired to attain

$ goal,

(2) The Chief Examiner communicated to the facility licensee via
the senior resident inspector a concern that Abnormal Operating
Procedures (AOPs) 6 and 7 lacked adequate guidance to the shift
supervisor for implementation of the emergency plan., AOPs 6
and 7 provide gquidance for plant control when evacuaticn of the
control room is required, The procedures simply direct the
shift supervisor to implement the emergency plan but do not
instruct him as to where he should go to iccomplish this, It
was communicated to the Chief Examiner during the course of
examination that shift supervisors had informally agreed to go
to the technical support center to initiate the emergency plan
when required to evacuate the control room. To avoid possible
confusion, the AOPs should specify where the shift
supervisor reports to initiate the emergency plan following
control room evacuation,

General Comments

During examination development, it was determined that no lesson

plans had been provided for certain systems covered in the Knowledge
and Abilities (KAs) catalog, NUREG-1122. Further, some of the questions
provided in the facility licensee examination bank referenced lesson
plans which had not been provided to NRC for examination

development, OPPD should review the systems l1isted in NUREG-1122
against existing lesson plans and training material and provide the
NRC with any lesson plans or other training material related to

those systems, Where lesson plans or training material do not exist
for a specific system listed in NUREG-1122, OPPD should provide
justification why licensed operators are not trained on those systems,
Similarly, the Plant-Wide Generic KAs (194001 series) should be
reviewed to determine existence of lesson plans or training material
ur 8 justification as to why it is not needed. Lesson plans
currently held by the NRC RIV examiner st-ff are referenced in 0PPD
Letter LIC-B8. 385 of May 23, 1988,

Master Examination and Answer Key

Master copies of the FCS license examinations and answer keys are
attached, The facility licensee comments, which have been accepted,
are incorporated into the answer key,



Facility Examination Review Comments

The facility licensee comments regarding the written examination are
attached. Those comments which were not acceptable for
incorporation into the examination answer key have been addressed in
the resolution section of this report,
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THERMODYNCMILS

QUESTION S.01 €1.00)

During a reactor startup, an initial reactivity addition causes power to
increase from 20 to 40 CPS., A second reactivity addition causez power to
change to 80 CPS, Which of the following statements is correct?

a. The first reactivity addition was smaller,

b. The second reactivity addition was smaller.,

C. The first and second reactivity additions were equal.

d. There is insufficient data to determine a relationship between the
reactivity additions. (1.0
ANSWER S.:01} 1,00
b. The second reactivity addition was smaller. 1.0
REFERENCE

EQE GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-5-3, LO 3,13.1
001010KS34 015S000KS0& oo (KATS)

QUESTION S.02 €1.00)

With the reactor critical at S000 CPS, CEA withdrawal is used to inc~ease
power to 10000 CPS, Select the statement below that correct)ly describes
the position of the CEA“s after power I8 stabilized at 10000 CPS, $1.,0)

a. The rod position will be higher than previcus as more fuel must be
exposed to the neutron flux to maintain the higher power level,

b. Rods will be further withdrawn to compensate for the temperature
dJefect at the higher power,.

€ The rod position will be the same because the outward motion needed to
attain a given startup rate equals the inward motion necessary to
Kill the startup rate.

d. The ¢inal position will be lower due to the increasing delayed neutron
population associated with the higher power level.
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IHERMODYNGMILS
ANSUER 5.02 (1.00)
c. Rod position will be the same. (1.0)
REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
ch LP 7"!"3| Lo 3.‘03
001000KS10 s (KA’S)

QUESTION S.03 (1.00)

The moderator temperature coefficient (MTC) varies with certain plant
conditions, The MTC: [choose one correct answer)

a, Becomes more negative as boron concentration is increased,

b. Varies due to temperature (Tavg) because of the non=linear density
changes of water as temperature changes.

€. Causes axial flux distribution to be *ilted tov i'd the top wf the core
at the beginning of life,.

d. Would be expected to introduce a large negative reactivity in the
event of a major steam !ine break,

ANSWER 5.03 (1.00)
B (1.00
REFERENCE
EQB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7'5’3. LO 3.608
192004K103 1 CKAS)

(wsnse CATEGORY 0% CONTINUED ON NEXT PAGE sssss)



QUESTION S.04 €1.00)

PaAGE

In the event of a rod ejection accident, which one will be the first

reactivity coefficient to insert negative reactivity?
8. Doppler coefficient.

b. Pressure coefficient,

c. Void coefficient,

d. Moderator temperature coefficient,

ANSWER 5.04 (1.00)

A LD

REFERENCE

E9B GENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7-5-3, LO 3.,7.95
192004K107 o (KAYS)

QUESTION S.09 (1.00)
1t takes less reactivity to go prompt critical at)
a, BCOL because of the higher value of beta effective,
b. BUL because of the lower value of beta effective.
€, EOL because of the higher value of beta effective,

d. EOL because o0f the lower value of beta effective,

ANSUWER S.08 (1.00
0 .0
REFERENCE
EQGB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP ?-5-4, LO 4.5
192003K104 1520038107 192003K108 oo (KA S)

(ssnas CATEGORY 0S5 CONTILWUED ON NEXT PAGE #sxsss)

a4
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QUESTION S.04 (1.00)

Which one of the following statements i¢c correct concerning the change
in differential boron worth (4 delta kK/K) with RCS boron concentration
(range of 0 to 14600 ppm) and Tave (range of 532 degF to S80 degF)?

a. It increases as Tave and RCS ooron concentration increase,.

b. It decreases as RCS boron concentration increases but s constant as
Tave increases,

c. It decreases as Tave and RCS boron concentration increase.

d. It increases as Tave increases but is constant as RCS boron

concentration increases.

ANSUIER S5.06 (1.00>
c (1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-5-3, LO 3.5.4

192004K109 192004K110 s (KA’ S)

QUESTION S.07 ¢1.00)

Voiding has occurred in the RCS, in the vicinity of the reactor vessel
during a natural rirculation cooldown, Which of the following CORRECTLY
characterizes the process of collapsing the void?

a. The void will superheat (¥ an attempt is made to collapse it too fast.
The rate of collapse will be governed largely by ambient heat loss
from the: void,

L. The void will collapse at a rate equivalent to the rate of HPS! flowg
therefore, full HPS] should be run until the void is fully collapsed.

c. The void wil)l be composed largely of hydrogen gas, and will therefore

require degasifring of the RCS in order to begin Zollapsing it.,

d. The void will collapse immediately upon Iincreasing the pressure above
the local saturation pressure; the main concern I8 water hamn-r,
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JTHERMODYNAMICS

ANSWER 5.07 (1.00)

A (1.0)

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
SECY 82-47S

193007K104 v (KA’ S)
QUESTION S.08 €1.00)

The ratio of Pu-239 and Fu-240 atoms to U-235 atoms changes over core
Which one of the pairs of parameters below is most affected br this
change?

a. doppler coefficient and beta

b. moderator temperature coefficient and doppler coefficient

C. beta and moderator temperature coefficient

d. moderator temperature coetficient and neutron generation time

ANSWER S.08 (1.000

A (1.0

REFERENCE

EQB GENERIL. FUNDAMENTALS FOR CE PWR

FCS LP 7-5-3, LO 3.7.9
192004K107 e (KA'S)

(snvns CATEGORY 0S5 CONTINUED ON NEXT PAGE sesss)

life,
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QUESTION S.0% (1.00)

A general rule is often stated "doubling the count rate halves the margin
to criticality", This is mathematical!ly stated by the equation:

CRIVCRZ = (1-Keff2)/(1-Ketfl),

Which one of the following statements is CORRECT concerning the above
statement and equation?

a. Equal changes in Keff result in equal changes in subcritical
multiplication level,

b. Both Keffl and Keff2 have to be less than 1.0,

Cs The equation only approximates the instantaneous change in count rate;
once the equilibrium value is reached, the count rate will be higher,

d, A second doubling of the count rate will result in the reactor
becoming critical or supercritical,

ANSWER S.0% (1.00)
B (1.0

REFERENCE

EGB GENERIC FUNDAMENTALS FOR CE PWk
FCS LP 7-5-4, LO S.1

001010KS16 192003K101 v o0 (KAYS)

(essss CATEGORY 05 CONTINUED ON NEXT PAGE wssss)




QUESTION S.10 (1.00)

Which one of the following correctly describes the response of core delta T
i¥ the RCS coolant flow rate is reduced while the steam svstem is
controlling to maintain 80X electrical output? The plant has been at 804
of full power, steady state, for 10 dars. All control rods are fully
withdrawn (AROD),

& Delta T will increase but nuclear power remains the same to provide
the same megQawatt thermal ocutput,

b. Delta T will remain the same but nuclear power will increase to
provide the same megawatt thermal output.

C. Delta T will remain the same since the turbine/generator output power
has not changed.

d. Delta T will increase and nuclear power must increase to provide more
steam flow to the turbine.

ANSWER S.10 (1.00)

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-7-22, LO 7.2-2

193007K108 s+ CKA’S)

A (1,00
QUESTION S.i1 1,00

The reactor is critical at 10E-3 4 power when a S/G Atmospheric dunp valve
tails open., Assuming BOL conditions, no rod motion, and no reactor trip,
choose the answer beélow that best describes the values of Tavg and nuclear
power for the resulting new steadr state., (PDAM = point of adding

heat),

a, Final Tavg greater than initial Tavg, Final power above FPOAH.

b. Final Tavg greater than initial Tavg, Final power at PDAH,

€ Final Tavg less than initial Tavg, Final power above POAM,

d. Final Tavg less than initial Tavg, Final power at POAM,
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ANSLIER S.11 €1.00)

C (1.0

REFERENCE

EQB GENERIC ~“UNDAMENTALS FOR CE PWR

FCS LP 7-5-4, LO 1.3
152008119 e (KA’ S)

QUESTION S.12 (1,00

Which one of the follewing best supports the reason why Xenon reactivity

incresses sharply after a trip following 1000 hrs. of operation at 100%
power ?

& lodine half=life ie much shorter than Xenon halé-1ife.

b. Xenon decars less rapidly due to a roduction in the neutron flux,

c. lodine production is greatly reduced and Xenon production is greatly
increased due to the reduction in neutron flux,

d. Due to reduced neutron absorption, lodine concentration increases, and

Xenon decars directly from lcdine, thus Xenon increases,

ANSWER S.12 (1.000
A 1D

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-5-3, LO 3.12.6

192006K107 ce s CKAYS)

(#anas CATEGORY 09 CONTINUED ON NEX) PAGE s=sss)
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QUESTION S.13 (1.00)

Which one of the below requires the most heat removal during condensation?
Cassume steam is of equal quality)

& two pounds of steam at 1200 psia,
b. two pounds of steam at 400 psia.
€ one pound of steam at 30C psia.

d. one pound of steam at 0 psia.

ANSWER 9:13 (1.000

B (1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
steam tables

FCS LP 7-7-16, LO 1.6~1
193003K12% ves CKA’S)

QUESTION S.14 (1,007

As core age increases during a cycle, the integral rod worth at 1004 full
power of a regulating CEA located near the center of the core:

s, increases due to the fact that temperature of the CEA 18 higher,

b. increases due to the fact that the CEA is operating in a region of
higher neutron ¢lux.

€. decreases due to the fact that the temperature of the CEA s higher.

d. decreases due to the fact that the boric-acid concentration in the
core (s less,

ANSIER S5.14 (1,000

B (1.0
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REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
ch LP 7"5-3, LD 3.4.6

192005K107 oo (LKA’S)

QUESTION S.18 (1.00)

The term "critical heat flux” refers to that heat flux between a fue)l pin
and the bulk of the primary coolant:

a. at which the heat-transfer mechanism changes between natural
convection and nucleats boiling.

b. at which DNBR would equal 1.3,

C. at which the heat-transfer mechanism changes between nucieate boiling
and partial €ilm boiling.

d. which I8 774 o+ that which would cause clad failure,

ANSWER 9.19 1.00
c (1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-7-18, LO 3.3-2

193008K106 v s CKATS)

QUESTION S.16 €(1.00)

Arelief valve on a pipe opens at 883 psig. The temperature of the steam
exhausted to the atmosphere I8 720 deg. F. The fluid within the pipe |8
saturated steam, Using the steam tables provided, what (8 the approximate
temperature of the fluid within the pipe. In the immediate vicinity of the
relief value? (Select one response from below,)

A, 530 deg. F
b. 400 deg. F

e 320 deg. F

d. 212 deg. F




ANSIWER S.16 €1.00)

A (Saturated steam at 885 + 1S5 psia.) (1,00

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PUWR
CE Steam Tables

FCS LP 7-7~17, LO 2.3-1

193004K118 s s (KA’S)

QUESTI

ON S.17 (1,000

Which of the following statements concerning power defect (s correct?

a. The power defect is the difference between the measured power
coefficient and the predicted power coefficient,
b. The power defect increases the rod worth requirements necessary to
maintain the desired shutdown margin following a reactor trip.
C. Because of higher boron concentration, the power cefect iIs more
negative at the beginning of core life.,
d. The power defect necessitates the use of a ramped Tavg program %o
maintain an adequate subcooling mar~in,
ANSWER 9:.17 (1,00
B (1.00
REFERENCE
EGB GENERIC FUNDAMENTALS FOR CE PWR
FC8 7-9-3, LO 3,11.3
001000KS4? o s (KAS)

(wewee CATEGORY 0% CONTINUED ON NEXT PAGE wsass)



QUESTION S.18 1.00)

With RCS pressure at 2100 psia, one of the seals in a RCP assembly fails.
Assume original leakoff flow was 1.0 gpm and leakoff backpressue is 350
psia. Which ONE of the following I8 correct corncerning both the pressure
drop across each operable sea)l and leakoff flow?

2. 1050 psid and 1.5 gpm
b. 1050 psid and 1.2 gpm
€. 1025 psid and 1.2 gpm
d. 1029 psid and 1.5 gpm

ANSLIER S5.18 (1,00
C 102% psid and 1.2 gpm (1.0
REFERENCE
EQB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7-11-20, LO 1.70
003000A201 o o (KAYS)

QUESTION S,19 (1.00)

Which of the following statements about burnable poisons is NOT true?

a., AS core age increases burnable poison effects partially compensate for
fission product buildup effects,

Including burnable poison in the fuel affects the moderator
temperature coefficient.

AS core age increases burnable poiscon effects partially compensate for
fissile depletion of the fuel,

Insluding burnable poison In the fuel affects the doppler coefficient,

ANSUER 3:1?
D (f.0)
REFERENCE

EQOB GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-5~3, LO 3.3.2
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QUESTION S.20 (1.00)

The reactor trips from full power, equilibrium xenon conditions., &Six (&)
hours later the reactor is brought critical at Sx10E-4¥%, 1f power leve!l |s
maintained at Sx10E-4%, which of the following statements is CO"REC
concerning control rod motion?

a. Pods will have to be withdrawn since xenon will closely follow its
normal build=in rate.

b, Rods wil)l approximately remain as s as the xenon estallishes its
equilibrium value for this power level,.

Cs Rods wil)l have to be inserted since the critical reactor will burnout
xenon,

d. Rods will approximately remain as |8 since the xenon concentration is
independent of time.

ANSWER S.20 (1.00
A (1,00
REFERENCE

EQE GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-3-5, LO S.3.11

192006K114 o (KA
QUESTION S.21 1.%50)

For each of the following events, describe HIW and WHY RCP A’ motor
amperage will vary from its initial magnitude prior to the event,

a. It is running with two (2) other RCFs and the fourth RCPF is started.
b. Its pump becomes mechanically uncoupled from the motaor,

C. Bearing degradation in the pump results in partial binding.



ANSWER S.21 (1.50)

a. The amps will decrease (0.2) because the flow through the pump
decreases due to the increased backpressue from starting the fourth
pump (0,3

B amps will decrease (0,2) because the motor no longer has a load (0.2,

€, Amps will increas2 (0,2) because friction I8 increasing the load on
the motor (0,3).

REFERENCE

EGEB GENeRIC FUNDAMENTALS FOR CE PWR
FCS LP 7-7-21, LO 6.1.3

191004K107 oo (KA'S)

QUESTION 9$,.22 (1.00)

The amount of heat being added by the reactor coolant pumps: (choose one
correct answer)

a, Is less than the PCS heat loss to ambient at ocperating temperature,

b. Is less than the & .ount of heat being lost to letdown at operating
temperature.

C. Is insignificant at normal operating temperature.

d. Causes total S/G thermal output *o be gresrer than the thermal cutput

of the core i1tsel ¢,

ANSUER S.22 (1.00)

Der C (1.0

REFERENCE

EQEB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP ?7-11~20
003000KS0& v s CKAYS)

(wsens CATEGORY 09 CONTINUED ON NEXT PAGE wessss)
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QUESTION S.23 (1.00)

During a LOCA with a resultant loss of subcooling margir, Reactor Loolant
Pumps (RCPs) are uecured for which one of the following reasons,

a, To prevent pump da~age resulting from operation under two phase
conditions.

. To prevent core damage resulting from phase separation upon
subsequent loss of RCS flow,

€ Te reduce RCS pressure by removing the pressure head developed by the

RCPs.
d. To remove the thermal heat being added to the RCS by the zperating
RCPs.
ANSWEN 9.23 (1.00)

Aor B (1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR (... PWR

Q00N0PKIZ2H 193008K114 e (KATS)
QUESTION 9S.24 ¢1.00)

Which of the following stal~ments about temperature measurement (s NOT
CORRECT?

a. I¥ the sensing wire of an RTD breaks, *he instrumeni will read

offscale high.
" vy 14 a thermocouple wire breaks, the instrume ¢ « "' ead o0ff scale low,

The temperaturs range which can be measured by an RID 15 smaller than
trat for a thermocouple.,

d. RTDs respond faster to temperature changes than lhermocouples,
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ANSWER %.24 (1.c0
0 (1.0
REFERENCE
EQB GENERIC FUNOAMENTALS FOR CE PWR
191002K114 v s (KA’S)

WUESTION 5.295 (-1 B

As Keff approaches unity, for the same increase in Keff, a greater length

of time is req. red to reach the new equilibrium level, This is a charac~
teristic oy

2. Moderator sffects o neutron leakage.
b. Intreasing population of aelared neutrons,

€, Reacltivity cnange on power increases,

P Subcritical multiplication.

ANSLIER 5.29 ( +S0)
D (0.5

REFERENCE

T8 GENERIC FUNDAMENTALS FOR CE PWR
PCS 1 & 7-83-4, LS 3.}

19200 3K101 e (KAS)

C » ATEGORY 05 ssssa)
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QUESTION &.01 (2.50)

Using figure 2~1, show and labe! all ma,or penetrations into the Reactor
Covlant System, DO NOT include instrument or test penetrations. C(Eighteen
properly placed and labelled penetrations are required for full credit.)

ANSUER é.01 (2,%0)
/===RCP D===\ /===RCP B===\
/7 N{===8§1] CHBww==)/ \
7/ \ / \N==3RCDT
RCOT (=~ \ VENT §l==)/ N drain
drain / \ 7'\ / N\
/ N\ ! / SURGE N
4 \mmeelcomnn—— / ' N\
1 ] D i ]
86 2B (===~~~ leccnnana b e ! REACTOR !=vwe= L loves! encene YEG 24
] ] ] ] 1 ] ]
% NV \"'/ S e e N {72 NV /
N\ SDC SL /{==51 N RCDr sL g
N\ ' 4 N drain /7
drain N\ /=== SPRAY N===)851 /
RCDT(=! ===y / \ /==3RCDT
! N\ / (=-=CHB SPRAY ===)>\ 7/ drain
LD ===t \===RCP C===/ \===RCP A==s s

CEIGH I EEN PENETRATIONS AT 0.13% EA)

REFERENCE
FCS LP 7-11-20, OBJ. 1.2
002070K*00 Vel (KATS)

(®ases CATEGORY 06 CONTIMUED ON NEXT PAGE ewsss)
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QUESTION &.02 (2,00
&, ‘that two (2) conditions will ge, erate a "Containment Vent Fan 0Of¢
Norm «1 *? (0.9
b. What is the failed position for the face dampers and brpass dampers
on the containment cooling and filtering units? (0.5
€ When the handswitches for the dampers in part b are placed in the
UNFILTERED position, what provides the motive force to position the
dampers? (0.%
d. Why (s It important to maintain charcoal bed temperatures below 340
deg.F even after containment air temperatures are returned to normal
follow.ng & large break LOCA? (0.5
ANSWER é6.02 (2.00)
a. control switch in PULL-OUT
49 nermissive switch not in AFTER CLOSE position
fan breaker not racked 'n
Cany 2 at 0.2%5 ea)
b. face dampers fail open (0.2%
brpass dampers fail shut (0.2%
€. Control air Cinstrument air) (operates an air-pit on to position the
dampers for unfiltered operation.) (0.%)
d. Prevent the release of cortaminants abscorbed by the charcoal, (0.%
REFERENCE
FCS LF ‘4-“-2. Lo 1.2. lcé. 1.8
0220008610 022000867 102000A401 ces (KA'S)
QUESTION 6.03 (3,000

Using the CUCE line diagram provided, circle each component which receives
& control signa)l as a result of a PPLS and indicate the expected response
of the component to the rontrol signal.,



ANSWEP 4,03 (3.000

The following valves shut:
HCV 204

HCY 241

HCV 206

LCV 218-2

HCV 264

HMCY 257

FCV 24%

TCV 202

(0.2 sa)

The following valves opent
HCV 298
HCY 2695
HCY 248
(0.2 e0)

All 3 charging pumps start (0,4)
Boric acid pumps A & B start (0.2 e

REFERENCE

FCS LP 7-11-2, LO 1.4

Q0000%A104 004000A202 e (KATS)
QUESTION &.04 (2.30)

s, List three (3) locations from wh.ch AFW pump FW-4& mar be started
manually, (0.7%)

b. With the plant in hot shutdown and SG leve)l being maintained by FW-é
via normal feed regulator valves, describe the response of AFW
components to a proionged loss of inatrument air header pressure.
Include the impact on SG level, (Assume NO ocperator action.) (1.7%)

(clarificalion made during exam: normal=bypass’
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ANSUER 6.04 (2.50)

AL 1. CB~10 (Control! Room)
2 Al-é6A (Contro! Room)
3., Local station at the pump
4. 4140 VAC switchgear bus 1A3 (pump motor breaker)
Cany 3 at 0.29 ea)

b. I The recirc valves (FCV 1368 & 1349) fail cpen, (0.2%
2. The AFW contral valves ‘HCV 11074,8 & 1108A,B) fail open., (0.5
3. The FW=10 Steam stop valves (YCU-1045 & 1045A/B) eventually open
causing FW 10 to start and go on governor control, (0.9
4, S6 level will increase unti) the SG is full (because the valves
will not respond to the AFWAS reset signal at 40% level), (0.%

REFERENCE

ch LP 7'1"‘. LO 1l°| ‘na

0461000A207 0610008679 ce (KRS
QUESTION 4,09 (2.50)

On the figure representing Al-4lA, indicate the expected meter rexding and
light indications for a normal DC system )line up and operation. Use arrows
to mark the meter scales and indicate light status as ON, OFF, BRIGHT, or
OIM,

ANSWER 6,09 (2.%50)

SEE FIGURE Al-41A

Give ful) credit for voltages indicated between 130 -~ 140 VDC,

Give 1/2 credit for voltager indicated between 129 -130 VOC.,

Charger current must ro.cate between 170 ~ 200 amps.

Battery current should nead 0 or slightly to the left of 0,

Both ground indication lights must be labelled ae DIM

Both the power available lTights (just below the ground lights) must be
labelled as ON,

The *Normal Source® light above the selector push button must be labelled
as ON and the adjacent "Emer Source” labelled as OFF

REFERENCE
FCS LP "~13-4, LO 1.4
0432000A30, o (KA'S)

(remss CATEGORY 0& CONTINUED ON NEXT PAGE wssas)
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QUESTION &.06 (1.%90>

A malfunction in the pressurizer pressure measurement "A" cnanne!
(A/P1A~102Y) causes the outout to go to minimum,

a. List two (2) RPS trip units which receive a signal from this channel

and HOW each is affected by the malfunction. (0.72%
b. Explain why the reactor will or will not trip (0.79)
ANSWER é6.08 (1,.%0)

A High Pressure and TM/LP (0,29 ea)
The high pressure trip unit will not be affected (since minimum output
tQuates to a 'ow pressure condition), (0,29 The TMALP trip unit will
go to the trip condition initiating a channel "A" trip and a pre-trip
alarm, (0.2%

b. A reactor trip will not occur (0.2%) since the 2749 logic I8 not
satisfied by the single channel trip, (0.5

REFERENCE

FCS LP 7-12-29, LO 1,03, 007-12~246~-H~-25~1.03-0001
0N0027A216 012000AL02 v (KA'S)
QUESTION .07 (2.0

Pressur izer pressure s 2270 p%ig decreasing and pressurizer level is =3.0%
from program level and decreasing., Indicate the status of each item below
viith OPEN, CLOSED, ON, OFF, MINIMUIM, or MID (> minimum out < maximum) as
appropriate. Assume that the reactor is operating at 100X and the charging
pump Standby Switch (¢ selected to CH-1B~IC., NOTE: Other terms mar be
used to describe component status (¥ desired,

a. Sprar valves
b. Proportional heaters
C. Backup heaters

d. Letdown #low control valves

€. Charging pumps B and C (answer #or each)




ANSLER 6.07 (2.00)

s Open
b. O+
C. Of+¢
d. Minimum
®. .‘°ﬂ
C - 0¢¢
(& at 0.333 each)

REFE®ENCE
FCS LP 7-11-2, LO 4.1
010000K&03 011000A102 e (KATS)

QUESTION &.08 (2.00)

The qualified safety parameter display system (QSPDS) calculates and
displars three (3) saturation margin monitoring (SMM) values.,

a. List the three (3) saturation margins and the temperature sensors
Cinputs) used to calculate each, ¢ redundant sensors are available,
state the criteria which determines the input used by the SMM (1.9

b. What signal is used to provide the saturation temperaturc? 0.5
ANSWER 6.08 (2.00)
&, RCS saturation margin -~ max of RTDs in the hot and cold legs (1.5

Upper head saturation margin - max of the top three UNJTCs
CET saturation margin - representative CET

b. Pressurizer pressure (0.9
“EFERENCE

FCS LP 2-12-23, LO 1.7, O1-QSPDS~1~9, REV 0

1940014118 vs s LKATS)
QUESTION &.0°9 (2.00)

. What |s the function of the Diverse Scram System (DSSO7? (0.7%)
b. What plant parameter C(include setpoint value and logic) will actuate

the DSS? {1:29)
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ANSWER 6.0% (2.0M

Generate a reactor/turbine trip signal independent of the RPS under
ATWS (failure of RPS to generate a trip signal) cond tions, (0.79)

b. Fressurizer pressure (0,5 at 2250 psia (V,29) on 2/4 detectors
(0.2%) tripping 172 channels (0,2%),
REFERENICE |
ch L’ 7-‘2‘25’ LO 5.1. 5:2 |
000029A20% I10CFRS0 .42 v (KATS) \
QUESTION 4.10 (2.00)
a, At what power evel is the extended range operation of the Wide Range
Log Power Channels enabled AND what operator action is necessary to
permit extended range operation? (0.5
b. How does extended range operation differ from normal operation of a
Wide Range Log Power Channel? (0.5
C. When audio monitoring of count rate s regquired, what two (2) switches
must be positioned to activate the audio circuit? (0.9
d. Aside from possible alarms, what |8 the control room indication of a
non=functioning Campbell circuit for a particular Wide Kange Log Fower
Channe! as power I8 raised from 10E~-&Y to 10E+.X? (0.9
ANSWER é.10 (2.000
a. Extended ranye operation is enabled below 4¥10E~-7% power, (0,29 The
operator must take the exteéended range cutout switch to OFF (0,29 C(at
about 10 cps contral room indicatior),
b. Gothe chambers provide signals that are summed to the channel In
extended range with one detector’s output disconnected when above
approximately 10E-S4 power, (0.5
€. The selector switch on the audio amp must be set to * : desired
channel (0.2%) and the toggle switch for the select J channel must be
in the proper position (0,2%),
ds The indication from the affected channe) will stop at about 10E-24

power, (0.,9) (The remaining channels will continue to show normal
power increase.)
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REFERENCE

'C‘ LP 7"?“‘. Lo |03| 1.5, lo?. 1.9
01%000A202 01500CK401 ves (KA'S)
QUESTION 4,11 (3.00)

F 11 in the numbered blocks on the simplified ESC logic diagram with the
proper initiation and actuation signals.

ANSWER é.11 (3.,00)
L CRHS 11. RAS
2. SGLS 12, SIAZ
3, CPHS 13, DG Start
4. PPLS 14, CIlAS |
- I8 STLS 19, DG Brkr Frot 0O.R, ‘
&, SGLL 16, AFUAS
4 SGLP 17. VIAS
B8, SGOP 18, Sequencers
9. SGIS 19. OPLS
10, CSAS 20, SEA
(0.15 EACH)
REFERENCE
FCS LP 7-12-14, LO 1.1
013000A301 s (KA S)

(sssen END OF CATEGORY 0& ssrss)




QUESTION 7,01 (2.50)

During a plant heatup from cold shutde..n in accordance with QlI-RC-31

a. What are the two (2) conditions, one of which must be met in order to
preclude an RCS pressure surge prior to starting a Keactor Coolant
Pump (PCP)? (1.0

b. ‘“What are the reasons for the upper and lower pressure limits for RCS
pressure maintained at 250 deg's RCS temperature”? 1.0)

€. What are the two (2) specific indications to the cperator that a steam
bubble has been formed in the pressurizer even though leve! indication
is still at maximum? (0.5

ANSUER 7.01 (2.50)
. 1, A pressurizer bubble exists,
2, S/6G secondary |9 less than S0 deg’'s above RCS temp, (0.5 ea.)

b. Pressure 18 maintained s0 as not to lift PORV's TR to ensure pressure/
temperature 1imits are not exceeded (low temperature over-pressuriza-
t.on) (0.5 and to be sufficient for RCP operation (NPSH) (0.9,

c. Letdown flow > charging flow, (0.25] and pressure stable, (0,295)

REFERENCE

01-RC~-3, Pp. 2-7
n!"RC",. ’0 l
00S000K104 L10000GOOS 0100006004 0110C0A101 ces (KATS)

JUESTION 7,02 (2.0

During power changes:

b.

What are the two (2) documents referenced by OP-4 that place 1imits on
rate of power change and CEA movement? 1.0

What must be done ¥ It bDecomes necessary to change boron
concentration to reposition CEA's during a load (ncrease” (0.5

What are two (2) conditiuns that mar restrict the operators choice to
insert CEA §7 (0.9



ANSLER 7.02 (2.00)

a. Technical Data Book (0.%5) and Post Refueling Core Physics Testing and
Power Ascension Procedure (SP-PRCPT-1) or OI-RR=1 <(any 2 at 0.9 ea)

b. The load change must be stopped, (0.95)
€. PDIL or AS]I VTimits (0.29 ea.)

REFERENCE

TOB, P, 111-22

0’-4, 'po 1'2
00100060035 1o (KA’ S)

QUESTION 7,03 (2.%5)

a, During refueling, what must be dore after the insertion of a fuel
assembly Into the core, before another assembly is !72aded. A correct
answer should include tne reason for the acticn specified. (1.0

b. As part of the initial conditions required for fuel movement, what is
done administratively to ensure that core flow is not interrupted
during fuel movement, (0.7

€. Curing withdrawal of a fuel assembly from the core, it I8 noticed that
an unexpected sustained incrcase in count rate I8 occurring., What s
the required initial action, "ND what shoul!d be done 4 the required

initial action is not practical? (0.79)
ANSWER 7.03 (2.50)
a A tount rate should be taken and a 1/M plot done [0.5] to ensure the

next assembly loaded will not cause criticality, [(0.95)

b. Controls for both LPS! pumps [(0.2%5) end valves in tie ¢#low path (0,.29)
are (cautioned) tagged. (0.29)

€s Insert the fuel assembly [(0,.2%) or emergency borate, (1. %)
REFERENCE

oP-11, Pp, 4, 7, ¥

000036K103 s s ANN'S)

(annes CATEGORY 07 CONTINUJED ON HIXT PAGE #ssve)




RUESTION 7.04 (1.00)

What is the MAXIMUM exposure an operator could receive Iin an area posted
"CAUTION-RADIATION AREA" 1§ he /she remained there 4or 30 minutes., Explain

YOour answer ., (1.0

ANSWER 7.04 (1.00)

S0 Millirem, (0,%) By definition, a RADIATION AREA is an area where a
person could receive > S mrem/hr, but < 100 mrem/hr,
(0.5 MHrs,) <100 mrem hr, = S0 mrem (0.9%5)

REFERENCE

FCS EQB

194001K103 e (KA S)
QUESTION 7,08 (2,00

According to the Radiation Protection Manual:

Describe the administrative method used to assure that OPPD personnel
da not exceed a gquarter!y whole body exposure 1imit, State any
appropriate values in the description. 1,0

b. An OPPD emploree is providing escort for a visitor with documented
What are the daily and

the visitor and the
1.0

exposure history during a refueling outage.,
weekly Permissibie Accumulated Doses (PAD"s) for

emploree?




ANSWER 7.08 (2,00

a. When individuals reach quarterly exposures or 1.0 R or 2.4 K with a
FORM~4, [0.95) a restriction is invokeo allowing an additional exposure
of 100 mrem until the TLD s processed.[0,2%) When an additional 100
mrem s reached, entry 18 forbidden into any controlled area until
exposure can be assessed., [(0,2%)

. Emploree: Dailryy 300 Mrem
Week!lyit YOO Mrem
Visitor:s Dailyr 300 Mrem
Weeklyt 900 Mrem (0.29 ¢a.)
REFERENCE
Radiation Protection Manual, P, VIl]=-8~1~]
194001K103 s (KA'S)
QUESTION 7.0é (2.0

According to ADP-1%, Loss of "hutdown Cooling, what are the "LAST RESORT*
methods (Flow Paths) for resiuual heat removal for each of the fcllowing
ronditions., For each case, describe the complete open/close” loop path,

a. The reactor head installed, (1.0

b. The reactor head removed, transfer canal open. 1.0
ANSWER .04 (2.00)

8y SIRIT > MPS] Pumps into primary system > PORV's OR, Loop Drains > RCDT

> RCUY drain pump back to SIRWT, [ 0.195 fer each component in flow
path and 0.09 for each manipulation to attain correct order,)

b. Align Fuel Transfer Cana)l Orain Pump to take suction from SIRWI and
discharge to Spent Fue! Pool, (0.5) Align SFP pumps to transfer water
from SFP to SIAWT, [0.9)

REFERENCE

AQP-19%, P, 3

LP 2-1-41, L.™. 1,0, 1.2

00002%K101 000023K301 vo s (KAS)

(sanes CATEGORY 07 CONTINUED ON NEXT PAGE sesss)
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QUESTION 7.07 (2.00)

a. According to AOP-14 (Loss OF Coolant), the automatic response of the
ECCS mar be inadequate for long=-term core cooling for large cold leg
breaks, Describe an alternate flow path for providing HPS] flow to
the core under these conditions, as suggested by ADP-14, 1.0

b. In AOP~14 and throughout the EOF's the Operator s CAUTIONED to
prompt)ly terminate containment spray as s00n as termination criteria
is met, What two (2) component /equipment categories warrant this
consideration and WHY? 1.0

ANSWER 7.07 (2.00)
s MPS] pump through the cross connect [0.2) intoe the charging header,
(0.2) through the auxiliary sprary valve, [0,2) intc the pressurizer
and surge line, [0,2) and into the RCS Hot Leg., (0,2)

b. Containment spray ma> affect proper operation [(0.4) of the:

s RCP 8,
r non-qualified equipment
3. ingstrumentation inside the containment.

Cany 2 at 0.3 ea)

REFERENCE

ADP-14, Pp, 7, 14 & EOP-03, P, 14
000011E312 0286020A203 e (KATS)
QUESTION 7.08 (1.%50)

a. Describe the action (system manipulation) an operator would perform
if a head bubble was suspected during natural circulation cooldown,
(0, 7%
b. What action is then taken to confirm the existence of a bubble in the
head” (0.,7%)
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ANSWER 7.08 €1.50>

a. 1. Verify letdown i(solated
2, Stop depressurization and, (¥ required, repressurize RCS to
greater than or equal to 20deg.F subcooling
3. Pressur ize adn depressurize RCS within the 1imits of Fig, 4-2
4. I¥ necessary, operate PIR vent and/or reactor vossel head vent
to clear trapped non-condensible gases.
(0.187% ea)

b. Monitor PZR level and/or RULMS (.,9) for trending of RCS inventory(.2%)

REFERENCE

LP 7-11-20, LO 3,74, P, &2
002000A403 e (KAS)
WUESTION 7.0¢ 1.9

O1-U-2 gives the operator guidelines on how to IDENTIFY and ISULATE a leak
in the Auxiliary Building which causes a Stack High Radiation Alarm, State
these Quidel ines. (1.%)

ANSUWER 7.0%9 €1.90)

Shut down supply and exhaust Jans, [(0.5) Isclate 2al! rooms., (0,5) Start
one exhaust fan and open dampers one at a time while observing monitor
until leak is found. ((.3) C(Area monitors mar be of some help.®

REFERENCE

FCS EQB
000060A202 v LKATS)

(asnns CATEGORY 07 CONTINUED ON NEXT PAGE smass)
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T JESTION 7.10 (2.00

8. During the performance of EOP-04, Loss of All Feedwater, the operator
is cautioned, "Do not overreact to low S/6 levels, add fredwater
slowly®, What are two (2) REASONS for this cavution? (0.®

b. IF RCP’s have been stopped, EOP-04 directs the ocperator to restart
RCP’s (4 aix (&) criteria can be met, State four (4) of these
criteria, 'alues ire not required, (1.0

€ I¥ Feedwater to at least one S/6G cannot be restored, what s the
preferred cooling method <(name only, functional description 18 not
required), and which Functional Recovery Procedure s utilized, (0.9

ANSWER 7.10 (2.00)

a. i, Prevent excessive cooldown rate,
2 Prevent excessive PZR leve)l and pressure transient.
3. Prevent ocverfilling S/0"s,
4. Prevent water hammer damage. (Any 2, 0,295 ea.)

b. | At 'east one /06 available for heat removal,
2. /G temp, ¢ (S0 deg's. above) Tlc.
- PZR steam space (> &0%)
4, Minimum NPSH for RCP's
S, CCW available
é. PZR > (30%) and not decreasing. lany 4, 0.25 #a.)

€ Once~through cooling, (HR-4) [0.25) found in the RCS and Core Heat
Removal FRP (EQP-20), [0.2%)

REFERENCE

‘0"0‘, PD. S, ’. 10

000094k 302 059000G0O10 e (KA'S)
QUESTION 7.11 (1.9%0)

' What are two (2) actions required of the cperator ¥ there iz an
indication that four (4) CEA s have not fully inserted following
actuation of the manual reactor trip pushbutton? (0.

b. Per EOP-03 C(LOCA), what are four (4) indirect indications or alarms
checked by the cperator to verify that PORV's and PZR :ode safeties

are not open? (1.0



ANSWER 7.11 (1.%0

a. i, Cpen CEDM cluteh power supply brealers.
2. Emsrgency burate, (0,29 ea.)

b. Relief header temperature alarms,

2. Relief header acoustic flow alarms,
3. Quench Tank

\ pressure
1 temperature
i leve)
tany 4 at 0,295 ¢a.
REFERENCE
EOP=-01, P, 2 & EOP-0%3, P, &
Q00029K30% N00029K310 DOON29K311 Q00029K312 s s v CKA'S)
QUESTION 7.12 (1,50

. The STEAM GENERATOR TUBE RUPTURE Procedure (EQP-04) cautions the

operator early on to avoid use of HCU-1040 and FW=10., Stats the
reason for this caution,

b. The operator is directed to determine which Steam Generator has tna
tube rupture by monitoring or checking four (4) items. What are these

four (4) jtems?

ANSWER 7.12 €1.30)

a. AVOId unmoni tored release of activity to the environment, [0.9%)

b, s $/G activity
2, Steam line radiation
3. S/ Blowdown radiation

4, 3G levels (0.2% e0a,)
REFERENCE
EOP-04, P, S
Q00009A202 000037308 s s (KA S)

(wesss CATEGORY 07 CONTINUE! ON NEXT PAGE sssss)

ST A e
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RAGRIOLOGLCS'. CONTROL

QUESTION 7.13 (2.00)
According to EOP-01:

a, How |8 the operator directed to confirm the diagrosis of an
uncomplicated reactor trip? (1.0)

b. 1¥ plant concitions indicate that MORE than an uncomplicated trip has

occuyrred, what are the two (2) subsequent action paths * 'ailable, one
of which the operator must take? (1.0)

ANSWER 7.13 (2,00)

a. Ver ify that Safety Function Status Check acceptance criteria |Is
satigfiea., (1.0

b. 1. (Attempt event diagnosis) and Qo to the appropriate EOFP, (0.95)

2, (14 event is not diagnosed), then go to Functional Recovery
Procedure (EOP-20), 1[0.9%)

REFERENCE
EOP-01, Pp. 135-17
000011A201 N00011E312 s {KA'S)
QUESTION 7.14 (1.00)
What are the two (2) requirements to be met before the operator implements
the LONG TERM ACTIONS of the Emergency Operating Procedures? (1.0)
WITWER 7 14 C1.,0%

Appropriate cperator actions for all success paths Iin use have beoen

performed (0.9) and ALL safety function accentance criteria are being
satisfied, (0.9

REFERENCE
EOP-20, P.4
0000116011 vo0011G6012 e (KAS)

(sesass END OF CATEGORY 07 sssss)
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QUESTION 8.01 (..00)
A, How should mistakes Iin the official control room log be corrected?(.%)

b. Whe is responsible for maintaining the official control room log?(0,.5)

ANSUWER 8.01 (1,00
P Mistakes are lined out and i itialed. 0.%
b. The Reactor QOperator (assisted by the ARD), (0.9
Or
The Licensed Senior QOperator (LS0) or Licensed Operator (LW
REFERENCE
FCS Standing Order 0-24, p. 1-4
194001A1064 s s LKA’S)
QUESTION 8.02 (2.00

The following relate to Hold and Caution Tag requirements,
A, Who will request the hanging and clearing of "Hold Order™ tags? (0.3

b. According to Standing Order 0-20, in what two (2) situations will
*Temporary Clearance” tags be used? (1.0)

€. Describe a general situation/condition in which the use of "Caution®
tags |8 warranted, (0.5
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ANSWER 8.02 (2.00)

A, Sretem cperator (system operations/%04 personnel) (0.%)

b. i. When equipment is to be oper s in a test position or mode (guch

as trip checks, motor rotation checks, limitorque—eperator
settings, etc.) (0.5

2. When necessary to allow srystem/equipment usage for unusual
circumstances., (0.%)

€ i When special instructions in the operation of components must be
exercised, (0.5
OR

2. During srstem turnover to specify components and systems under
OPPD control, (0.5

REFERENCE

ch LP 7-1%-3 EQ 1.1. 50" $.0. 0-20, rey 19. P 3.

19400'K102 v s (KA’S)

QUESTION 8,03 (1.950)

s For a procedure change that s required immediately (Un~the-Spot),
what two (2) sighatures are required on the FC-48 (Setpoint/Procedure
Change)? (1.0

b. How many times can a specific Temporary (On-the-Spot) Procedure
Change be used” (0.5

ANSWER 8.03 (1.90)

s NP Senior Licensed PRC member
Shift Supervisor
PRC member (rny 2 at 0.9 ea)

b. Once (0.%

REFERENCE
ch stlhdlhq Drd.r G‘30|r.‘~'t ‘9.90’0 3,‘:
1940014101 s s (KA S)

(sseas CATEGORY 08 CONTINUED ON NEXT PAGE sssas)
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QUESTION 8,04 (1.%0)

During the performance of a valve lineup, It is discovered that a valve
identification label(tag) is missing from a valve.

2., What Corrective ACtTORS should be taken? (1.0

b. What are the Shift Supervisor’'s administrative responsibilties? (0. %

ANSWER 8.04 (1.%0)

A, A temporary tag should be filled out (0.5), the top half of the tag
hung on the valve in question (0.2%), the bottom half of the tag given
to the Shift Supervisor (0.2%,

b, Log the valve in the Temporarily Tagged Equipment Log (0.29%5) and
forward bottom half of the temporary tag to the Operations Engineer

(0.2%).,
REFERENCE
FCS Standing Order G-48,rev. 2,p 1.
194001K101 s CKATS)
QUESTION 8,09 €1.90)

a. What members of the FPlant Fire Brigade report immectiately to the ¢ire
area? (0.7%

b. What is the minimum number of Fire Brigade members that must be onsite

at all times anc how long may there e less than the required minimum
onsite? (0.79)

ANSWER 8.0% (1.30)

A, Fire Brigade Leader (LO#®) (0.2%
Two other operators (equipment/aux operators) (0,2%
Two security force personnel (0,2%

b 9 (.29 No more than two hours., (0.9

REFERENCE
FCS Standing Order G-28,rev 11,p &y 7,8, 95.,2.2
194001K116 vasLKAYS)

(essse CATEGORY 08 CONTINUED ON NEX1 PAGE sesss)
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QUESTION 28,04 €1.%50)
a. Which shift’s Shift Superviseor is required to conduct the daily review
of the Key Log for the Operations Key Depository? (0.3
b, In reviewing the Key Log Sheet, the Shift Supervisor discovers that a
kKey from the Operations Key Depository has been lost, What action(s)
must he take? (1.0
ANSWER 8.06 (1.%0)
a. The afterncon Shift Supervisor, (0.%
L. Notify the Supervisor - Operations(0.%) and the Supervisor =
Adninistrative Services and Security.(0.%
REFERENCE
FCS Standing Order 0-2&é,rev 15,pgs 2,3,
194001K1098 ce s (KAS)
QUESTION 8,07 (2.00)
P What are the two (2) purposes of the checklist (tems on the "F)ame
Cutting and Welding Permit® (Form FC-18)7 (0.7%)
b. Onze a "Flame cutting and Welding Permit" is issued, how often must It
be renewed and when does |t expire? (0,79
€. Where are each of the two “"Flame Cutting and Welding Permit" copies

maintained”? (0.5



ANSWER 8.07 (2,000

8. 1. Prevent fires due to cutting and welding.(0.%)
2, Provide instructions to assigned firewatches.(0.2%

b. Each shift (0,2%
When the work described in the Maintenance Order or Design Change
Order |s complete (0.2%9), but not more than 2 weeks from the date

issued (0,2%),
€. One in the Control Room(.2%), the other posted at the Jjob sight¢.2%),

*RFERENCE

FCS Standing Order M=% ,rev 11,pg !,
REFERENCE

FCE SO0 M-9, REV 11, pg !

194001K1 & v (KA S)

QUESTION 8,08 (1.00»

Whet is the basis for the 1imit on steam generator coolant radiocactivity?

ANSWER 8.08 (1.00)

Ensure that the resultant off~site doses will be we!ll within the
limite (of 10 CFRY (0.5) in the event of 4 steam line break(,2%) and a

concurrent loss of off-site powerd 2%,

REFERENCE

FCS T8 2.20

0350008Gs e (KATS)
QUESTION 8.0¥% (1,50

Protection against low temperature overpressurization requires disabling ot
the HPSI pumps., What three (3) conditions mitigate the requirement to
ditable the pumps with the plant in cold shutdown?




SN
:

ANSWER 8.09 €1.90)

Not “equired (41
| & pressurizer safety removed
2. a pressurizer PORY removed
3. the reactor vesse! head s removed
4. ne charging pump available to borate,
(any three at 0.9 ea.)

REFERENCE

T8 2.3

0060%50A201 006050K402 e (KA'S)
QUESTION 8.10 1.90)

8. What (s the purpose of the Safety Limits and what three (3) plant
parameters are used to determine (f a Safety Limit has been e<ceeded?
(1.0

b, What action must be taken regarding facility operation in the event a
Safety Limit is violated? (Include any applicable time 1imits), (0.%

ANSWER 8.10 (1.950)
a. Maintain the integrity of the fue!l cladding.(0.2%
Pressurizer pressure(.2%), cold leg temperature(,.2%5), reactor power
"U"(ozs)

b. Place the unit in hot shutdown(,.2%) within cne hour(,2%9).,

REFEWENCE

Tc't ‘-‘. T.s- 5070‘

000027A204 0020008GS 0020008G¢ e (KAS)
GUESTION 8,11 (2.000

a, What is the basis for the CEA Transient Insertion Limivs? (Three (3
¢lements regquired for full credit.? (1.0)

b, What two (2) options are available 1 ¢ the regulating CEA groups are
inserted bevond the Transient Insertion Limitsg? (1.0)



ANSWER 8.11 (2.00)

a. Ensure that:
| acceptible power peaking factors are maintained
2. the minimum available shutdown margin is maintainad
3. thye potential consequences of a CEA ejec on accident are limited
to acceptable levels,
(0,333 each)

b. 1. Restore the regulating CEA group to above the Transient Insertion
le.t"(OoS)
2., Rediice reactor power to the allowed level (0,29 which permits
continued operation above the Transient Insertion Limit using the
existing CEA group position.(,2%

REFERENCE

T.8, 2.10,.2 P 2‘52. 2-%0¢.
001000KS04 o (KAS)
QUESTION 8,12 (1,90

&, What is *he Technical Specification limit for primary~to-secondary
leakage? (0.3

b. List two (2) of three (3) means of detecting primary-to-secondary
leakage per Technical Specifications, one of which must be operable at

all times,. (1.0
ANSWER 8.12 €1.%0)
8. 1 gpm total for both steam generators.(0.%)

b, 1, Steam Generator Blowdown Radiation Sample Instrument
2, Condenser 0OFf¢ Gas Radiation Monitor
3, Periodic Secondary Samnles Analrzed for Activity
Cany two at 0.5 each)

REFEREINCE
TECHNICAL SPECIFICATION 2.1.4
Q000378623 000037564 s s CKAZS)

(wanss CATEGORY 08 CONTINUED ON NEXT PAGE wssss)
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QUESTION 8,13 (1.950)

a. What type of Technical Specification instrument surveillance will
include the adjustment of any alarm, interlock, or trip setpuints?

(0.9

b. Why do the Technical Specifications state that at rated power the
minimum operable high power level channels is three (3) and what must
be done immediately if the number of operable becomes two (2)7?

Explain the reason for the required action, (1.0
ANSWER 8.13 (1.%50
a, Channe! calibration (0.9

b. - To provide adequate power tilt detection., [(0.9)

2. Reduce power to 704 (0.2%5] to prevent undetected flux tilt from
exceeding design peaking factors., [0,29)
OrR
Place | channel in trip within 1 hour [0,295] to provide minimum
degree of redundancy. [0.,2%]

REFERENCE

FCS TS DEFINITIONS, 2.13
o‘sooose‘ I'.(KA’S)
QUESTION 8.14 (2.000

During operations at full reactor power, the emergency feedwater storage
tank |is declared inoperabl'e and repairs are expected to be compisted in
about three dars. What are the Technical Specification requirements
concerning operation of the plant? The Technical Specification for Steam
and Feedwater Systems has been provided,

ANSWER 8.14 (2.00

The *motherhood" tech spec, 2.0,1¢1) applies to this situation, The plant
must be in hot shutdown in & hours (1.0) and subcritical anmd < 3000F in the
next six hours (1,0, (There s no need to go to cold shutdown since the
tech spec does not apply below 3000F, 14 the candidate sars that the plant
must be in cold shutdown Iin an additional 30 hours deduct 0.9 pt.)



il
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REFERENCE

T8 2.0.1¢1>, 2.9
061000SGS s (KA’ S)
QUESTION 8.19 (3.000

While the plant is operating at 1004 reactor power, your reactor operator
computes a total Steam Generator leak rate of 1.5 gpm., At the same time
you receive the radiochemistry report for the RCS which shows RCS activity
to be 365 uCi/gm DOSE EQUIVALENT 1~131, Before rou can decide on a course
of action, multiple lightning strikes from a severe electrical storm hit in
the switchyard causing a loss of o/f-site power, While verifrying the
automatic actions for a reactor trip an operator notices that Steam
Generator lsolation has actuated but S/06 pressure is continuing to
decrease. The other cperator reports that pressurizer level, which had
been recovering, is now dropping rapidly,

a. Using only the information available, identify each event which by

itself requires declaration of an emergency classification, (1.5
b. Using EPIP-0SC~-1, determine a singie classification for your current
condition and Jjustify »our selection fully, (1.5
ANSUER 8.19% (3.00

a. | Fuel clad damage indicated by high RCS activity O300uCi/gm) =>
loss of fission product barrier, Calert)

Loss of all offsite power for 218 min, (NOUE)
X Uncontrolled rapid secondary depressurization during hot
shutdown. (NOUE)
(0.5 each)
b. A Site Area Emergency should be declared (0,75 on the basis of the

shift supervisor’s application of NOTES 1.a=c. of EPIP-0SC-1. Any one
of the three guidelines or the barrier criteria mary be used as
justification as long as the logic used supports the selection (0,795,
Under the barrier criteria that is sufficient information to conclude
that the RCS pressure boundary s being challanged or has failed
leading to failure or challenge of two barriers,

(1¥ the candidate uses incorrect logic to support his selection of
guide!l ines deduct 0,5 pt.>

REFERENCE
EPIP-0SC~-1, TS 2.1.3, 2.1.4
194001A116 s CKAS)
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QUESTION 1.01 (1.00)
During a reactor startup, an initial reactivity addition causes power to
increase from 20 to 40 CPS., A second resctivity addition causes power to
changr to 80 CPS, Which of the following statements is correct?
a. The first reactivity addition was smaller,
b. The second reactivity addition was smaller.

€. fhe first and second reactivity additions were equal.,

d. There is insu‘ficient data to determine a relationship between the

reactivity arditions. (1.0
ANSWER 1.01 (1,00
b. The second reactivity addition was smaller. (1.0)
REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-85-3, LD 3.13.1
001010KS36 015000KS06 e (KATS)

QUESTION 1.02 (1,000

With the reactor critical at S000 CPS, CEA withdrawal s used to increase
power to 10000 CPS, Select the statement below that correct)ly describes
the position of the CEA's after power s stabilized at 10000 CPS, (1.0)

a, The rod position will be higher than previous as more fuel must be
exposed to the neutron flux to maintain the higher power level,

b. Rods will be further withdrawn to compenvate for the temperature
defect at the higher power,

€. The rod position will be the same because the outward motion needed to
attain a given startup rate egquals the inward motion necessary to
Kill the startup rate,

d. “ne final position will be lTower due to the increasing delared neutron
population associated with the higher power level,



w
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ANSWER 1.02 (1.0
¢. Rod position will be the same. (1.0
REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
ch LP 7-5-3| Lo 30"3
001000KS10 s (KA'S)

QUESTION 1.03 (1.00)

The moderator temperature coefficient (MTC) varies with certain plant
conditions. The MTC: [choose one correct answer)

&, Beromes more negative as boron cuncentration is increased.

b. Varies due to temperature (Tavg) because of the non~!inear density
changes of water as temperature changes.

s Causes axia) flux distribution to be tilted toward the top of the core
2t the beginning of life.

d. Would be expected to introduce a large negative reactivity in the
event of a major steam | ine break,

ANSWER 1.03 (1.00)
e «(1.00
REFERENCE
EQB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7-5-3, LO 3.,6.8
192004K103 oo (KA S)

(sssss CATEGORY 01 CONTINUED ON NEXT PAGE sssss)
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QUESTION (.04 (1.00

In the event of a rod ejection accident, which one mill be the
reactivity coefficient to insert negative reactivity?

a. Doppler coefficient,
b. Pressure coefficient,
€, Uoid coefficient,

d. Moderator temperature coefficient,

ANSWER 1.04 €1.00)

A (1.0

REFERENCE

EQOB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7-5-3’ LO 3.7-5
192004K107 e (KATS)

QUESTION 1.0S (1.00)
It takes less reactivity to go prompt critical at:
a, BOL because of the higher value of beta effective.
b. BOL because of the lower value of beta effective.
€. EOL because of the higher value of beta effective,

d. EOL because of the lower value of beta effective,

ANSWEP 1.09 C1.00)

D (1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PUR

FCS LP 7-%5-4, LN 4.5
192003K104 192003K107 172003K1u8 ce s (KA‘S)

(wasss CATFGORY 01 CONTINUED ON NEXT PAGE ssssa)
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QUESTION 1.04 1.00)
Which one of the following statements is correct concerning the change
in differential boron worth (4 delta kK/k) with RCS boron concentration
(range of 0 to 1400 npm> and Tave (range of 532 degF to 580 deghk)?
a. It increases as Tave and RCS boron concentration increase,

b. It decreases as RCS boron concentration increases but is constant as
Tave Increases,

€ It decreases as Tave and RCS boron concentration increase.

d. It increases as Tave increases but is constant as RCS boron
concentration increases.

ANSL'ER 1.06 (1,000
c 1.0

REFERENCE

EQE GENERIC FUNDAMENTALS FOR CE PWR
FCS LP 7-85-3. LO 3.95.4

192004K109 192004K110 oo (KA'S)

QUESTION 1,07 (1.00>

Voiding has occurred in the RCS, in the vicinity of the reactor vessel
during & natural circulation cooldown, Which of the follawi g CORRECTLY
characterizes the process of collapsing the void”

. The void will superheat 14 an attempt is made to collapse it too a7,
The rate of collapse will be governed largely Ly ambient heat loss
from the void,

b, The void will collapse at a rate ecuivalent to the rate of HPSI +1owy
therefore, full HPSI =should be run unti)l the void is fully collapsed,

- The void wil)l be composed large)y of hydrogen gas, and will therefore
require degasifying of the RCS in order to begin collapsing 1t,

g, The void will collapse immediately upon increasing the pressure above
the loca) saturation pressure; the main concern I8 water hammer,
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ANSWER 1.07 (1.00

A 1.0

REFERENCE

EGB GENERIC FUNDAMENTALS FOR CE PWR

SeECY 82-47%
193007x104 s s (KA'S)

QUESTION 1.08 (1.00)

The ratio of Pu~23% and Pu~-240 atoms to U-235 atoms changes over core |ife.

Which one of the pairs of parameters below is most affected by this
change?

. doppler coefficient and beta
b. moderator temperature coefficient and doppler coefficient
€. beta and moderator temperature coefficient

d. moderator temperature coefficiant and neutron gencration time

ANSWER 1.08 (1.00)

A 1.0

REFERENCE

EQOB GENERIC FUNDAMENTALS FOR CE PUR

FCS LP 7-5-3, LO 3.,7.9
192004K107 v (KATS)

(sesan CATEGORY J1 CONTINUED ON NEXT PAGE sasss)



QUESTION 1.0¥9 (1.000

A general rule s often stated "doubling the count rate halves the margin
to criticality"., This is mathematically stated by the equationt

CRIVCRZ = (1~Keff2)/(1~Keffl),

Which one of the following statements s CORRECT concerning the above
statement and equation?

a. equal changes in Keff result in equal changes in subcritical
multiplication level,

b. Both Keéfl and Keff2 have to be less than 1.0,

C. The equation oniy appioximates the instantaneous change In count ratey
once the equilibrium value I8 reached, the count rate will be higher.

d. A second doubling of the count rate will result in the reactor
becoming critical or supercritica!l,

ANSWER 1.09 (1,00
g (1.0
REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR
ch LP ’-5-‘, LO 5.‘
001010KS16 192003K101 e (KA’ S)

(wssss CATEGORY 01 CONTINUED ON NEXT PAGE #sssx)



QUESTION 1.10 (1.00

Which one of Lhe following correctly describes the response of core del*a 7T
i¥ the RCS coolant flow rate (s reduced while the steam srstem is
controlling to maintain 80% electrical output? The plant has been at 80%
of full power, steady state, for 10 davs., All control rods are fully
withdrawn (ARD) .,

. Delta T will increase but nuclear power remains the same to provide
the same megQowatt thermal output.,

| A Delta T wil) remain the same but nuclear power will increase to
provide the same megawatt therma! output,

c. Delta T will remain the same since the turbine/generstor outputr power
has not changed.

d. Delta T will increase and nuciear powe™ must increase to provide more
steam flow to the turbine,.

ANSWER 1.10 (1,00

A (1,00

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PUR
FCS LP 7-7-22, LO 7.2-2

193007K108 e (KATS)

QUESTION 1.1} (1,0m

The reactor is critical at 10E=-3 % power when a 570 Atmospheric dump valve
fails onen., Assuming BOL conditions, no rod motion, and no reactor trip,
choose the answer be) xw that best describes the values of Tavg and nuclear
power for the resulting new steadr state, (POAM = point of acdding

heat),

a. Fina! Tavg greater than in.tial Tavg, Final power above FUAM,

b. Fina) Tavg greater than initia)l Tavyg, Fina) power at POsaM ,

€s Final Tavg less than initial Tavg, Final power above FPO&AM .,

d. Final Tavg less than initial Tavg, Final power at POAM,



ANSWER 1.11 (1.9
ca.m
REFERENCE
EQE OENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7-%5-4, LO 1.3
192008119 e s (KAS)

QUESTION 1.12 (1.00)

Which one of the following best supports the reason why Xenon reactivity
increases sharply after a trip following 1000 hrs., of operation at 100%
power?

. lodine hal¥-=life I8 much shorter than Xenon half~life,

b. Xenon decars less rapidly due to a reductiion in the neutron flux.

c. lodine production is greatly reduced and Xenon projuction is greatly
Iincreased due to the reduction in neutron flux,

d. Due tou reduced neutron abscorption, lodine concentration increases, and
Xenon decars directly from lodine, thus Xenon increases,

ANSWER 1.12 (1.00

A (1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7-95-3, LO 3.12.¢
192006K107 se ' (KA'S)

(ennne CATEGORY 01! CONTINUED ON NEXT PAGE sssss)
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QUESTION 1.13 (1.00)
Select the most correct statement from the following.,

a. I$ twu centrifugal pumps are in parallel, the combined pump head will
be spproximately the sum of the individual pump heads.

b. 14 two centrifugal pumps are in series, the combined power
requirements will be approximately equal to the cube of the individual
pump power,

€ I¥ two centrifugal pumps are in series, the flow from each 2 mp will
be approximately equal to the square of the Iindividual pump \reed,

d. ¥ two centrifugal pumps are in parallel, the combined flow will be
approximats .y equal to the sum of the individual pump f1lows,

ANSLIER 1.13 (1.000

0 1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR

ch ?"?"21. Ln 603-5
191004K107% 191004K11C s o o KA #)

QUESTION 1.'4 €1.00>

Which one of the following will cause plant efficiency to Increase?
a. Total S/0 Dlowdown (s changed #rom 30 gpm to 40 gpm.

b. Level increase to higher than normal In a feedwater heater,

€ Steam quality changes from ¥9,.7% to 99.94.

d. Absolute condenser FRESSURE chansges from 1.0 psi to 1.5 psi,

ANSUER 1.14 (1.00)

C ¢1.0)
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THEEMODYNGMILS,, HEAT TRGNSEER abD ELULD ELOW

REFERENCE
EQB GENERIC FUNDAMENTALS FOR CE PWR
002000KS01 s CKA'S)

QUESTION 1.19 (1,00

Which one of the below requires the most heat removal during condensation?
Cassume steam is of equal quality)

[ two pounds of steam at 1200 psia.
L. two pounds of steam at 400 psia,
£, one pound of steam at 300 psia,

d. one pound of steam at 0 peia.,

ANSWER 1.19 (1.0
B (1.0
REFERENCE
EQE GENERIC FUNDAMENTALS FOR CE PWR
steam tables

FCS LP 7-7-16, LO 1.6~1
193003K129 s (KATS)

QUESTION 1.16 (1.00)

A core age (ncreases during a crcle, the integral rod worth at 100% ¢yl
prwer of & regulating CEA located near the center of the core:

8. increases due to the fact that temperature of the CEA is higher,

. increases due to the fact that the CEA |is operating In a region of
higher neutron flux,

€. decreases due to the fact that the temperature of the CEA 18 higher,

d. decreases due to the fact that the boric~acid concentration in the
core s less,



JTHERMODYNGMI LS, HEAL TRAGNSEER ahD ELUID ELOW

ANSWER 1.16 (1.000
e (.
REFERENCE
EQB GENERIC FUNDAMENTALS FOR CE PWR

ch LP 7-5-3. LO 3.4.6
192005K107 s (KA’SD

QUESTION 1.17 (1.00)

The term “"critical heat flux® refers to that heat flux between a fuel pin
and the bulk of the primary coolanty

a. at which the heat-transfer mechanism changes between natural
convection and nucleate boiling.

L. at which DNBR would equal! 1.3,

c. at which the heat-transfer mechanism changes between nucleate boiling
and partial f$ilm boiling.

d. which is 774 of that which would cause clad failure,

ANSWER 1.17 (1.00)

c (1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWR

FCS LP 7-7~18, LO 3.3~-2
193008K104 s (KA

(wause CATEGORY 0] CONTINUED ON NEXT PAGE ssxss)




QUESTION 1.18 (1.00

Arelief value on a pipe opens at 885 psig. The temperature of the steam
exhausted to the atmosphere is 320 cdeg. F., The fluid within the pipe I8
saturated steam, Using the steam tables provided, what s the approximate
temperature of the fluid within the pipe, in the immediate vicinity of the
relief valve? (Select one response from below.)

a. S30 deg. F

b. 400 deg. F

€, 320 deg. F

d. 212 deg. F

ANSWER 1.18 (1.00)
A (Saturated steam at S85 +« |9 psia,) (1.0)
REFERENCE
EQB GENERIC FUNDAMENTALS FOR CE PWR
CE Steam Tables

ch LP ?'?-l?g Lo 203-‘
193004K11S v s (KAYS)

QUESTION 1.1¥9 (1.00)
Which of the following statements concerning nower defect |s correct?

a. The power defect is the difference between the measured power
coefficient and the predicted power coefficient,

- The power defect Increases the rod worth requirements necessary to
maintain the desired shutdown margin feollowing a reacror trip.

€. Because of higher boron concentration, the power defect is more
negative at the beginning of core life,

d. The power defect necessitates the use of a ramped Tavg program to
maintain an adegquate subcooling margin,



ANSUER 1.1%9 (1.000
B (1.0

REFERENCE

EQB OENERIC FUNDAMENTALS FOR CE PWR
FCS 7-5-3, LO 3.11.3

001000KS49 i (KA'S)

QUESTION 1,20 (1.000

With RCS pressure at 2100 peia, one of the seals In a RCP assembly tails,
Assume original leakofsf flow was 1.0 gpm and leakofs backpressue is 50
psia., Which ONE of the following is correct concerning both the pressure
drop across each operable seal and leakofs flow?

a. 1050 psict and 1.5 gpm
b. 1050 psid and 1.2 gom
€ i02% psid and 1.2 gpm
d. 1029 psid and 1.5 gpm

ANSWER 1.20 (1.000

c 1029 psid and 1,2 gem 1.0
REFERENCE

EQB GENERI( FUNDAMENTALS FOR CE PWR

FCS LP 7-11-20, LO 1,70
0030004201 vee (KAYS)

(essss CATEGORY 01 CONTINUED ON NEXT FPAGE swsss)






ANSWER 1.22 (1,00

A 1.0

REFERENCE

EQB GENERIC FUNDAMENTALS FOR CE PWUR
FCS LP 7-5-9, LO 9.,3.11

192006K114 v LKA S
QUESTION 1,23 (§1.%90

For esach of the following events, describe HOW and WHY RCP "A° motor
amperage will vary from (ts initia)l magnitude prior to the event,

8. It is running with two (2) other RCPs and the fourth RCF s started.
b. Its pump becomes mechanically uncoupled from the motor,

€. Bearing degradation (n the pump results in partial binding.

ANSWER 1.23 €(1.90

. Trhe amps will decrease (0,2) because the flow through the pump
decreases due to the increassd backpressue ¢rom starting the fourth
pump (0,3

b, Amps wil)l gecrease (0.2) because the motor no longer has a load (0.3,

€ Amps will increase (0.2) because friction (s Increasing the load on
the motor (0,3,

REFERENCE

EOP GENERIC FUNDAMENTALS FOR CE PUR
FCS LP 7-7-21, LO 4,1.3

191004K107 se s (KA S)

(sasae CATEGOR 01 CONTINUED "N NEXT PAGE sesss)
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QUESTION 1.24 (.00

Assume the plant (s operating at 1004 power, with all syatems normal, and
the backup pres=zurizer heaters are energized,

a. How and why will pressurizer pressure change? 0.%
b. How and why will pressurizer level change? (0.
ANSWER 1.24 (1.00)
s Fressure will increase (0.2) due to the water phase change (0,3,
b, There will be no significant leve! change (0.9,
ORrR

Leve!l will decrease (0,2) due to the reroval of 1iquid maus from the
pressurizer and the reduced volume of the remaining mass at higher
pressure (0,3

REFERENCE

EQOP GENERIC FUNDAMENTALS FOR CE PUR

FCS OI-RC~-7, p. 4

010000A1L10% i s LKA'S)

QUESTION 1.2% ¢ .50

AS Kedf approaches unity, for the same ncrease n Kedd, a greater length
of time I8 regquived to reach the new equilibrium level, This is a charac~
teristic ot

i, Moderator effects on nevutron leakage,

. Ingreasing population oF delared neutrons,

€. Reactivity change on power increases,

d. Subcritical myltiplication,
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QUESTION 2,01 (2.%50

Technical Specitication 2,2 on the Chemical and Volume Control Srstem
requires that there be at least one flow path to the core for boric acid
injection whenever fuel s In the reactor, Describe two of the three flow

paths which meet this requirement per Tech Specs. (2.9
ANSWER 2.01 (2.9

1. The boric acid sumps (0.9) can deliver boric acid tank (0,29
contents to the charging pumps (0.9,

2. The satety injection pumps (0,%9) can take suction from the SIRW
(0.29) and inject into the core (0,.%,

3. The chorqnng pumps (0.,%) can take suction by gravity fram the
SIRW tank (0,.7%),

4, The charging pumps (0,.%) can take suction by gravity from the

boric acid tanks 0,79,

(Any 274 at point values shown)

REFERENCE

FCS 78 2.2 .“l'. P "‘.. 19
000024508 s (KATS)
QUESTION 2.02 (1.%50)

Answer the following questions relating to starting a4 main feed pump.
Assume this (s the first pump, started cola,

€

How many condensate pumps must De cperating® (0.5
How Mmany consecutive starts may be attempteg? (0.2%

How shoyld the temperature of the seal water lires change when the
t00d pump goes from standby to normal operation? (0.2%

What shou'd be the status of the warmup valves before starting the
feed pump? 0.9



ANSUER 2.02 (1.90)

8, 1 (0.5

e. 2 0.2%

C. Temperature difference (in=out) shoul!d disappesr., (0,2%
d., Isolated, (0.5

REFERENCE

FUS |P 2-11-11, p. 4793
REFERENCE

r99000801 2 e (KRS
QUESTION 2.03 (3.000

Using figure 2=1, show and labe! all major penetrations into the Reactor
Coolant Syetem, DO NOT include instrument or test penetrations, C(Eighteen
properly placed and labelled penetrations are required for ¢yl credit,)

ASWER 2.03 (3.00
FmmeRCP De==y SmmaRCP ===’
/ \N(===§] CHQ=w==>/ \
7 \ 7 N== 2 RLDTY
RCDT (==/ N\ VENT $l==)/ N odrain
grain / \ SN /s 5
4 N ] / SURGE N\

7 Neonwnwl sovevwens/ L N
] | ' T L

806 ZP(r=rorlmsvevmcnlvncmms .} REAC I DR e e L T L Y (I -}

] ' i ) i U ' '

N \/ “ S Sfmmmmmmne- - N LR p
\ $0C sL 7¢==81 \ RCDT SL ’
N 4 N drain
drain N S BPRAY \Nw==)$. #
RCDT (="' mmw=t, 4 N S==3RLDY
' “ s mm=CHE BPRAY === ' arain
LD(wws? \weeRCP Crwers \===RLP Rewe/s

(EIGHTEEN PENETRATIONE AY 0,188 EA

KEFERENCE
FCS LP 7-11-20, OBJ. 1.2
002000K10" var KA S)

(esess CATEGORY 02 COMTINUED ON NEXT PAGE ssesa)



QUESTION 2,04 (1.7%

& Following a RPS trin initiated by avtomatic KPS trip modules, WHA)
conditions must be satisfied to allow the RME "M* coil to be

re~snergized and HOW (s (t re~energized”? (1.0
B. How is the RPE "M" coil re-energized following a manua) trip ¢rom
Al-337 0.7%

,. Once the initiating trip has cleared (0,10, the cperator must wait feor
KTD! and KTD2 relars to time out, (0,4) The *M* coi) is then
re~energized by pressing the trip rese! pushbutton, (0.9

|
| AHSWER .04 €1.7%:
i
|

B. Manually close the trip Dreakers (C.9), press the trip reset

\ REFERENCE

‘ FCS LP 7-12-2% EO 1.16
001000K&03 e (KA’ S)

|

| QUESTION 2,09 (1.2%

b, What provides backup cooling capability to Bring the plant o a safe
shutdown condition i¢ Component Cooling Water (s not cperable? (0.9

D, What is the potential public hazard associated with the use of this
CCW Backup srstem ven (f there 18 no Yoss of RCS integrity? 0.7%

ANSWER 2.09 (1.2%

& Row Water (0.,.%5) (supplied to various CCW cooled components
ingivigyually)

e. Failure to proper!y 1solate the CCW syetem prior to initiating B
would release toxic chemicals Into the river, (0,79

REFERENCE
FCS LP 7-11-6 EQ 5.3
000024A103 oo LKAS)

(eesee CATEGORY 02 CONTINUED ON NEXT PAGE sssss)



QUESTION 2.04 €(1.2%
.. MOW (s the cperation of the RMEL affected by placing It in the
*Inversion® mode? (0.9
b. WHEN and WHY s the "lnversion® position selected on the MM&1Y (0,79
ANSUER 2.08 (1,29
' Placing the switech in INVERSION increases bDoth the alert and alarm
setpoints by & fixed amount, (0.9
|
b, It |8 used when a radon nversion (temperature IAVeErsion) has been ;
confirmed (0.%5) since the radon will add to the background level
increasing the possibility of erronecus alarms ang component
sctivation, (0,29
REFERENCE
FCS LP 7=12-3 EO 6.2
073000K10: ve s (KA S)
QUESTION 2,07 (2,00
h What two (2) conditions wil) generate a "Cortainment Vent Fan U4
Normal*? (0.
. What (s the failed position for the face dampers and Drpass dampers
on the containment cooling and ¢iltering ynits? 0.
€. When the handswitches for the dampers (n part © are placed in the
UNFILTERED position, what provides the motive force to position the
dampers? (0.
a. Why is It important to maintain charcoa) ted temperatures below 380

deg.F even after containment air lemperatures are returned to normal
following & ‘arge break LOCA? (0,9



*»







R TSR

B e S

QUESTION 2.10 (2.2%

Following & smal) break LOCA with 81 initiation (PPLS ang CPHS), automatic
Recirculation Actuation occurs, The ocperator is directed to Initiate
additional cooling via the shutdown heat exchangers ner EOFP-03 immediately
following the RAS, Assume the following:
is No manue! operation of any S! component has occurred since $!
actuation and the subsequent Recirculation actuation,
2 RCS pressure s 750 peia,

' Identidy al)l components that must Dy manipulated By the operator to
establ ish the desired cooling flow path with the given plant

conditions., 0.9
B. Describe the complete $] ¢low Coestab) i shed A% 2 result of this
action, {(1.7%
ANSWER .10 (2.2%
A, Qpen MOV ¢ 349 & 350 (SDMX outlet to HPE! syction) Ty

b. Containmrent Sump > Containment Spray Pumps > SDMX ) HWFS] > Loop Safety
Injection Nozzles, (0,29 ¢or ea component, 0.5 for segquence’

REFERENCE

'C‘ L’ ?-ll'lz. LO lo‘o ‘”"0’
00000%A100 ves LKA S)
QUESTION 2.11 (1.9

A maldunction (n the press . “er preassure meassurement "A" channe!
(ASPLA=I02Y ! couses the outpur t0 QO tO minimum,

s, List twe (2) RPE trip unites which receive & signal drom this channe!
ang MOW sach s affected Dy the malfunction, (0.7%

b. Explain why the reactor will or will not trip. 0, "
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AMSWER 2.11 (1.50)

a, Highk Pressure and TM/LP (0,29

The high pressure trip unit will not be affected (since minimum output
equates to a low pressure condition), (0.2%9) The TM/LP trip unit wili
go to the trip condiion initiating a channel "A" trip and a pre-trip

alarm, (0.2%5)
b. A reactor trip will not occur (0.25) since the 274 logic is not
satisfied by the single channel trip. (0.5

REFERENCE

FCS LP 7-12-2%, LO 1.03, 007-12-26~H-25~1,03-0001
000227A21 6 N12030A202 v (KAYS)
QUESTION 2.12 (3.00)

Using the CUCS line ciagram provided, circle each component which receives
a control signal as a result of a PPLS and indicate the exp. .ted response

of “he component to the control signal,

ANSIWER 2.12 (3.000

The following valves shut:
HCV 204

HCY 241

HCV 204

Lcv 218-2

HCV 264

HCV 237

FCV 24%

TCVY 202

(0.2 ea>

The foliowing valves opent
HCY 298
HCV 2493
HC') 2468
(0.2 ead

All 3 charging pumps start (0.4,
Boric acid pumps A & B start (0.2 ea)

REFERENCE
FCS LP 7-11-2, LO 1.4
00U00PALINS 004000A20D2 o e (KA’S)

(asnns END OF CATEGORY (02 wssss)
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QUESTION 3.01 (2.00)

Pressurizer pressure is 2270 psigQ decreasing and pressurizer level is -3,0%
from program level and decreasing. Indicate the status of each item below
with OPEN, CLOSED, ON, OFF, MINIMUM, or MID (> minimum but <{ maximum) as
appropriate, Assume that the reactor is operating at 100X and the charging
pump Standby Switch is selected to CH-1B-IC., NOTE: Other terms may be
used to describe component status (€ desired.

a. Spray valves

- 8 Proportional heaters

C. Backup heaters

d. Letdown flow control valves

€. Charging pumps B and C (answer for each)

ANSWER 3.01 (2.000

a. Open
- Of¢
gs OfF
d. Minimum
e, B‘Oh
C = 0+¢¢
(& at 0,332 each?

REFERENCE
FCS LP 7-11-2, LO 4.1
010000K&03 D11000A102 e (KA'S)

QUESTION 3,02 (2.90)

The NR NIS power leve)l provides indication at the RPS and CB~4 plus
actuation of the Level | and rod trip bistable on the drawer front., List
six (&) other uses of the power signal from the NR NIS,



ANSWER 3.02 (2.50)

(ANY & AT 0.414 EA)

1 A power auctioneer

2. APD calculator

3. Comparator averager

4. Deviation comparison and alarm
S. Azimuthal tiit (Tq)

6. Reactor Reg

Lo VOPT (HI PWR)

8. Plant computer

L 4" TM/LP calculator

REFERENCE

FCS LP 7-12-19, LO 1.04
D1S000K100 s« (KA'S)
QUESTION 3.03 (Z2.40)

What signals, including power levels, type of channels, and number of
channels, produce each of the following?

a. Brpass of the "High Startup Rate" reactor trip. (1.0)

b. Removal of voltage from the unshielded startup detectors, (0.9

Cs Brpass of the "Loss of Load" reactor trip. (0.5
ANSWER 3.03 (2.000

a. Below 10E -4% power (0,2%) on 2 wide range channels (0,29
Above 1954 power (0.2%) on 2 of 4 power range safety channels (0,29

b. Above 10E-S4 power (0.2%5) on (that wide range channel) 2 wide range
channels (0,295

€ Below 15% power (0.2%) on 3 of 4 power range safety channels (0,2%)

REFERENCE
012000K40¢4 o (KA S)

(essun CATEGORY 03 CONTINUED ON NEXT PAGE sssss)

FAGE 28
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QUESTION 3.04 (2.00>

The qualified safety parameter display system (QSPDS) calculates and
displars three (3) saturation margin monitoring (SMM) values.

a. List the three (3) saturation margine and the temperature sensors
(inputs) used to calculate each, If redundant sensors are available,
state the criteria which determine~ the input used by the SMM 1.9

b. What signal is used to provide the saturation temperature? (0.5
ANSWER 3.04 (2.00)
a. RCS saturation margin - max of RTDs in the hot and cold legs (1.3

Upper head saturation margin - max of the top three UHJTCs
CET saturation margin - reprezentative CET

b. Pressurizer oressure (0.5
REFERENCE
FCS LP 2-12-23, LO 1.7, 01-QSPDS~-1-9, REV 0
174001A11S s os CKAYS)
QUESTION 3,085 (2.90)
A, What three (3) conditions initiate the Feedwater Regulating srstem
protective ramp function? $1.49)
b. Once initiated, how can the ramp be stopped, other than by use of the
ramp stop button on the man/auto station? (0.9
[ What i3 the status of the feedwater regulating valve and contraller at

the conclusion of the rampdown phase? (0.5
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ANSWER 3.05 (2.50)
a., ; Turbine trip
2, Fesdwater Regulating system in automatic
(0,625 ea)
b. i, Reset the turbine trip (0.2%)
2 Place auto/inhibit switch in the inhibit position (0,29
3. Put the controller in manual (0.2%

4 Controller in auto (0.2%5) with valve approximately 8% open (0.2%)

REFERENCE

FCS LP 7‘12“5; rev, t, P 34-36

057000K418 v (KAS)
QUESTION 3.06 (2.50)

Three (3) level transmitters (LT-903x, L1-%03Y, & LT-%03Y~-1) supply
measurement of downcomer level used by the Feedwater Regulating srstem

(FRS) to control 86 RC-2A level, (4.9
a. What is one (1) of the two (2) uses that way be made by the FRS of the
leve! signa! from LT-903X7? 0.9
b. What are three (3) of the four (4) yses that mar be made by the FRS of
the leve!l signal from LT-203Y7 (1.5
C. What is the single use by FRS of the level signal from LT=-203Y-12(0.95)
ANSWER 3.06 (2.90)
A, 1. Auto control using 3 element mode
2. Indication for manual control (172 9 0.%)
b. 1, High level override of reg valve
y Auto control of brpass value
3. Indication $or manual control
q, Level alarms (hi and lo) (Any 374 9 0.5 e.3 1.5
€ Indication (on ARI-17%) (0:9)
REFERENCE
ch LP ?-‘2-28. rev, 1| D- ‘9. 20
035010K401 035010K402 ce s CKATS)

(wnenx CATEGORY 03 CONTINUED UN NEXT PAGE sesss)
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QUESTION 3.07 (2,000

What are the four (4) ENGINE trips for the emergency diese)l generator which
are overridden on an emergency start? (2.0)
ANSWER 3.07 (2.00)

Low fube oil pressure
2. High crankcase pressure
&s High water temperature

4. Generator lockout

( 0.9 ea.)
REFERENCE
FCS QCH: 007-013-04~-C-05~-1,09-0002
0&64000K402 s s (KAYS)
QUESTION 3.08 (2.%0)

a. What three (3) conditions can cause a Rod Block?

b. How can the operator reposition CEDMs as necessary to clear a Rod
Block?

C» What two (2) conditions/signals can cause « Rod Withdrawal Prohibit?

ANSUER 3.08 (2.%0)
a. PDIL, Deviation, or Qut of Sequence/Overlap. (0.29 ea)

b. By controlling the aftfected CEDMs in manual individual while holding
the Rod Block Bypass Switch in "bypass”, (0,.7%)

€4 Hi power pre-trip (0.9
Hi SUR pre=trip (0.9

REFERENCE
FCS LP ?7-12-26 EO 1.3
D01050K401 el (KAYS)

| (wssnw CATEGORY 03 CONTINUED ON NEXT PAGE ss=sss)
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QUESTION 3.09 (2,000
a. What is the function of the Diverse Scram System (DSS)? 0.7%
b. What plant parameter (include setpoint value and logic) will actuate
the DES? (1.2%)
ANSUWER 3.09 (2.000
&, Generate a reactor/turbine trip signal independent of the RPS under

ATWS (failure of RPS to generate a trip signal) conditions., (0,79

b. Pressurizer pressure (0.5) at 2450 .sia (0.2%) on 274 detectors
(0.,2%5) tripping 1/2 channels (0,29,

REFERENCE

FCS LP 7-12‘25| LO 501, B2

00002%9A20% I10CFRS0,&2 i1 (KATS)

QUESTION 3,10 (2.00)

a. At what power level is the extended range operation of the Wide Range
Log Power Channels enabled AND what operator action is necessary to
permit extended range cperation? (0.5

b. How does extended range operation differ from normal operation of a
Wide Range Log FPower Channel? (0.3

€. When audio meonitoring of count rate is required, what two (2) switches
must be positioned to activate the audio circuit? (0.%)

d. Aside from possible alarms, what is the control room Indication of a

non-functioning Campbell circuit for a particular Wide Range Log FPower
Channe)l as power s ralised from 10E=&4 to 1QE+1X7 (0.9)
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ANSWER 3.10 (2.00)

a. Extended range operation is enabled below 4x10E-7% power., (0.2% The
operator must take the extended range cutout switch to UFF (0.25) (at
about 10 cps control room indication),

b. Both chambers procide singals that are summed to the channe! In
extended range with one detector s output disconnected when above .
approximately 10E-S/4 power., (0.5

€ The selector switch on the audio amp must be set to the desired
channel (0.2%5) and the toggle switch for the selected channel must be
in the proper position (0,25,

d. The indication from the sffected channel will stop at about 10E-24
power, (0,5) (The remaining channels will continue to show normal
power (ncrease.)

REFERENCE

FCS LP ?-12-18, LO 103’ 105. lu?, 1.7

015000A202 015000K401 e (KAYS)

QUESTION 3.11 (3.00)
Fill in the numbered blocks on the simplified ESC logic diagram with the

proper initiation and actuation signals,

ANSWER 3.11 (3.000
1. CRHS 8. S6IS
2. SGLS . LCSAS
3. PPLS 10, RAS
9, STLS 11, SIAS
- SGLL 12. CIAS
&, SGLP 13, VIAS
7. SGOP 14, OPLS
(0.214 EACH)

REFERENCE
FCS LP 7~-12~14, LO 1.1
013000A301 s s (KA'S)

(#sase END OF CATEGORY 03 sessss)
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ReDIOLOGICaL CONTROL

QUESTION 4.01 (1.000

Choose the correct answer below:

34

a. During a reactor startup, CEA motion inhibit due to a rod block is
cleared by using the Manual Group Mode.

b. Manual Individual is used to return a group of CEA“s to the proper
sequence or overlap.

£ It is not necessary to use the "Rod Block Bypass Switch" when
inserting CEA’s whose motion I8 inhibited by an inoperable CEA,

d. "Brpass" operation is not necessary when the Rod Drive Power Interrupt
alarm 18 in.

ANSWER 4.01 (1.00)
lb‘l
REFERENCE

OI-RR-‘| Pp-2|3
FCS LP 7"’2-26. LO 103' 2!‘
001000K401 oo (KA’ S)

QUESTION 4.02 (1.000

Choose the letter which corresponds to the best answer,

The purpuse of OPERATING INSTRUCTIONS (Ol7s) is to:

b.

d.

Provide general guidelines for the operation of specific equipment.

Provide detailed instruction for the integrated operation of the
plant.,

Provide general guidelines for operation of a particular srystem,

Provide detailed instructions for the operation of plant systems and
equipment.,



PAGE
ANSWER 4,02 (1.00)
.d.i
REFERENCE
Standing Order 0-17, Section 1.1 & Question Bank
0010006013 o (KATS)
QUESTION 4.03 1.00)
From the following possible combinations of rarameters, select the one
combination that most correctly describes characteristics of natural
circulation cooling.
RCS €6 Thaot Core Exit Tecold
Subcooling Pressure Thermocouples
8. 20 F Decreasing Stable Decreasing Tsat for
86 Press
b. 20 F Stable Tsat for Decreasing Stable
RCS Press
€. 30 F Decreasing Decreasing Stable Stable
d. 40 F Stable Decreasing Increasing 1sat for
SG Press
ANSUWER 4,03 (1.00)
-..l
REFERENCE
EOP-20, P, %7
000038BK103 193008K122 e (KA'S)

(wssws CATEGORY 04 CONTINUED ON NEXT PAGE s=sss)
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ANSWER 4.0%5 (2.50)

a., A pressurizer bubble exists,
2. S/6G secondary is less than S0 deg’s above RCS temp. (0.5 ea.)

b. Pressure is maintqained s0 as not to |ift PORVs DR to ensure pressure/
temperature limits are not exceeded (low temperature cver-pressuriza-
tion) (0.5) and to be sufficient for RCP operation (NPSH), (0.%)

€, Letdown flow > charging flow, [(0.25) and pressure stable, (U.2Z%)
REFERENCE

OI‘RC'3. PP- 2-7

0l1-RC-9?, P. 1

FCS LP 7-11-23, LO 1,2
00S000K104 010000GO0CS 010000G0O04 011000A101 e (KA S)

QUESTION 4,04 (2.00)

During power changes:

a. What are the two (2) documents referenced by OP-4 that place limits on
rate of power change and CEA movement? (1.0)

b. What must be done ¢ it becomes necessary to change boron
cancentration to reposition CEA's during a load increase? (0.9

2 What are two (2) conditions that may restrict the cperators choice to
insert CEA"s? (0.9

ANSWER 4.04 (2.00)
a. Technical Data Book [(0.9) and Post Refueling Core Phrsics Testing and

Power Ascension Procedure (SP-PRCPT=1) or Ol-RR-1, <any 2 at 0.5 ea)
b. The l1oad change must be stopped. (0.9)
c. PDIL or AS]I 1imits (0.29 ea.)
REFERENCE
TOB, P. I11-22

OP-4. PD. l|2
001000G0O0S s s 'KAS)

(wsswse CATEGORY 04 CONTINUED ON NEXT PAGE sswss)
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| QUESTION 4.07 (1.50)

A stamp is placed on the front of a procedure, requiring a signature and
date, prior to using the procedure.

a. What are the stamp and signature for? C1.0)
b. Whose signature s required on the stamped area? (0.9
ANSUER 4.07 (1.%30)

a. The stamp and signature indicate that the latest revision of the
procedure is being used. (1.0]

b, ‘he individual using “he procedure. [0,95)
REFERENCE
Standing Order G-7
194001A101 cs s CKAYS)
QUESTION 4,02 (1.50)

According to the Radiation Protection Manual, what are your four (4)
specific immediate responsibilities should you observe a large spill of
radicactive liquid material, WITHOUT trained HP personnel present?

ANSWER 4.08 (1,950
Warmn others in the area,
2 Noti¢y the control roam,

3. Notify RP

4, Attempt to contain (prevent the spread of) the spill., (0,379 ea)
REFERENCE

Radiation Protection Manual, P, VUll=8~1~]

194001K103 s (KA S

(seuss CATEGORY 04 CONTINUED ON NEXT PAGE exsss)
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BaRIOLOGICaL CONTROL

QUESTION 4,09 (2.00)

According to AOP-1%, Loss of Shutdown Cocling, what are the "LAST RESURT"
methods (Flow Paths) tor residual heat removal for each of the following
conditions, For each case, descr.be the complete open/closed loop path,

a. The reactor hesd installed, (1.0
b. The reactor head removed, trans/er canal open, 1.0)
ANSWER 4.09 (2.000

s SIRWT > HPS! Pumps into primary system > FXRVU’s OR, Loop Drains > RCDT

> RCDT drain pump back to SIRWT., [ 0,15 fo. each component in flow
path and 0,05 for each manipulation to attain correct order.]

b. Align Fuel Transfer Canal Drain Pump to take suction from SIRWI and
discharge to Spent Fuel! Pool. [0.5) Align SFP pumps to transfer water
from SFP to SIRWT, [(0.9%9]

REFERENCE

AOP~-19%, P, 3

LP 2"1_'41’ L0, 1-0, {.2

000029K101 00002%K301 oo (KAYS)
QUESTION 4.10 (1.90)

a., Describe the action (system manipulation) an ocperator would perform
i¥ a head bubble was suspected during natural circulation cooldown,
(0.7%)
b. What action is then taken to confirm the existence of a bubble Iin the
head? (0.79)

PAGE 3%
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BaRIOLOGICAL _CONIROL
ANSWER 4.10 (1.50)
a. i, verify letdown isolatad

2. Stop depressurization and, if required, repressurize RUS to
greater than or equal to 20deg.F subcoocling

3. Pressurize and depressurize RCS within the limits of Fig., 4-2

4. 1 necessary, operate FPZR vent and/or reactor vesss] head vent
to clear trapped non-condensible gases,
(0.1875 ea)

b. Moni tor 2ZR level and/or RULMS (,9) for trending of RCS inventory(,2%)

REFERENCE

LP 7-11-20, LO 3.74, P. 62
00200LA403 s (KA S)
QUESTION 4,11 (1.90)

DI-VA~2 gives the ocperator guidelines on how to IDENTIFY and ISOLATE a leak
in the Auxiliary Building which causes a Stack High Radiation Alarm, State
these guidelines, (1.9

ANSWER 4.11 (1.50)

Shut down supply and exhaust fans., (0.,9) Isolate all rooms, (0.,5) Start
one exhaust fan and open dampers one at a time while observing monitor

until leak is found., [(0.5) (Area monitors may be of some help.)
FEFERENCE
FCS EQB
00004&0A202 o CKA’S)
QUESTION 4,12 (1.90)
a. Name the three (3) jtems that should be removed by control room
personnel (¥ the control room (s evacuated due to a fire,. (0.79%)
b. What three (3) immediate actions should be performed by operators

prior to leaving the control room if it is evacuated due to toxic gas?
(0,7%)
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ANSWER 4.12 (1.50)
a, Key for ASP, Key for east swgr. room and {ransceiver. [(0.25 ea.)
b. 1. Trip the reactor

2. Trip th~ turbine
3 Start the turring gear oil and lift pumps. [0.295 ea.)

REFERENCE

Aop-ég sz-‘ & AOP_?’ P. 1

000048BGO0OS 000068GO11 o (KA'S)
QUESTION 4.13 1,29

The reactor has experienced a Reactor Trip. An early step of EOF-01 has
you trip the turbine,

a. How do you verify that the turbine tripped? (0.5
b, What are the two (2) methods specified to trip or stop the turbine i+f
it did not manually trip xnd I8 causing continued cocldown? (0.7%)
ANSWER 4.13 (1.29%)
. Uerify all turbine intercept and stop valves closed., (0.5)
b. 1. Control fluid Pumps to Pull-to-lock,
2. Close MSIVU’s (and Brpasses) [0.37% ea.)
REFERENCE
EOP-01, P, 4
DOCO07A101 NO0007A107 v (KRS
QUESTION 4.14 (1.:79)

3, What are two (2) actions required of the operator 1§ there is an
indication that four (4) CEA's have not fully inserted following
actuation of the manual reactor trip pushbutton? (0.7

k. Fer EQP-03 (LOCS)Y, what are four (4) indirect indications or alarms
checked by the Jperator to verify that PORV s and PIR code safeties
are not open? 1.0
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| QUESTION 4,14 (1.000

What are the two (2) requirements to be met before the operator implements
the LONG TERM ACTIONS of the Emergency Operating Procedures?

ANSWER 4.16 (1,000

Appropriate operator actions for all success paths Iin use have been
performed (0.9 and ALL safety function acceptance criteria are being
sativfied, (0,5

REFERENCE

EOP-20, P.4

0000116011 0o0011G6012 s (KA'S)
QUESTION 4.17 (1.%50)

a. State whether each of the following operations would tend to

INCREASE, DECREASE, or NOT AFFECT the size of a void existing in the
reactor vessel head.

Pressurizer spray operation,

1" Pressurizer heater operation,
3 Reactor vessel head vent ocperation, {0 .79
b. Aside from reactor vesse)l level, what are three (2) criteria to be met
before the operator is allowed to throttle or stop Safety Injection
flow? (0.7%)
ANSWER 4,17 (1,90
A, I Increase
- § Decrease
3. Decrease (0,29 #3.)
b. 1. RCS subcooling > 20 -eg’'s.
2, PZR level > or = 4% and not decreasing.
3. At least one S/G available ¢or heat removal, (0,29 ea3.]
REFERENCE

EOP-03, Pp. 17, 26
000009238 000009PK3IZ4 s (KA”S)




FORT CALHOUN STATION
REACTOR/SENIOR REACTOR OPERATOR EXAMINATION
ALMINISTERED ON JULY 26, 1988
REVIEW COMMENTS

QUESTION 1.11/5.11

The Fort Calhoun core often has a slightly positive MTC at BOL. To eliminate
possible confusion, it is recommended using MOL instead of BOL for future use
of this question,

QUESTION 1.18/5.16

For future use it is recommended clarifying the question as follows:

A relief valve on a pipe opens at 885 psig. The temperature of the steam
downstream of the relief valve, exhausted to the atmosphere, is 320° F.

The fluid within the pipe upstream of the relief valve is saturated steam.
Using the steam tables provided, what is the approximate temperature of the
fluid within the pipe, immediately upstream of the relief valve?

QUESTION 5.22

During nominal 100% power operation, the four reactor coolant pumps draw a
total of approximately eight megawatts of power. Rated core power is 1500
megawatts. The power contributed by the reactor coolant pumps as compared to
the power produced by the reactur core could be considered insignificant
(BMW/1500MW=0,5%). Since choice ¢. addresses "normal operating temperature, "
which implies 100% power conditions, choice c. is a valid response. The answer
key should be revised to accept either response c. or d. for full credit,

neference: SP-CTPC-1, revision 3 for calculation of NSSS calorimetric

QUESTION 2.23

At the Fort Calhoun Station, the Enorgcnc¥ Operating Procedures consider
adequate subcooling margin to be 20° F. The RCP NPSH curve is more restrictive
than the 20® F. A loss of subcooling margin also means that RCP NPSH
requirements have not been met, therefore pump cavitation (that is, two phase
conditions) and pump damage cou'd occur. The answer key should be revised to
accept either response a. or b, for full credit,

Reference: TDB page 111, 25 and Figure 4.2 of the Emergency Operating
Procedures

QUESTION 2.03/6,00

The drawing provided for the answer incorrectly shows the relative location of
a few penetrations. Full credit should be allowed for responding as indicated
on the attached drawing.

Reference: Marked-up copy of answer 6.01 and PAID £-23866-210-110

Fage |




Instrument air, not service air, provides the motive force to position the
dampers (HCV-724A/B and HCV-725A/8B). The guestion does not ask what type of
operating mechanism is provided or how it functions. For part c., it is
suggested that full credit be given for stating that control air (instrument
.i3? provides the motive force to position the dampers.

R~ference: PARID 11476 M.2% S, 5 o7 §

Part b.3. of the answe, iden“1¥'~¢ FY-10 steam s*90 valves YCV-1145 & 1145A/8.
The answer should be cia..-d .. reflect the correct valve numbers, YCV-1045 &
1045A/8.

Reference: PRIL (1405-M-( ;2

QUESTION 2.09/6.09

Battery charger current is variable, depending on 125 VDC bus loading., The
battery charger: are rated for maximum current of 400 amps each. (P 7-13-4

states that rormai pattery charger current output is ggg;g;in‘*gl¥ 170 - 200
amps. Battery charger current on Al-41A indicated approximately 140 amps on
7/27/88. On 5/1/88. battery charger current on Al-41B indicated approximately
225 amps. It is recommended accepting 130 - 237 amps for battery charger
current.

Reference: LP 7-13-4, page 22, rev.2

QUESTION 3.01/6.07

The suggested responses provided in the question do not include "Full Open”;
therefore, "Open” should be considered a correct answer for part a,

QUESTION 3.02

The question states rod trip bistable. It should say rod drop bistable. This
comment is provided for future use of this question,

QUESTION 3.03

The correct answers should be:

a, Each RPS High SUR trip channel is bypassed below 10E-4% power on the
reipective wide range channel or above 15% power on the respective power
range safotz channel, SUR trip must be bgpessed on 3 of 4 RPS channels to
prevent Nigh SUR reactor trip (since the RPS employs 2/4 logic).

b. Above approximately 10E-5% power on that wide range channel.
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It is recommended that the answer be revised as follows:

a. Extended range operation is enabled at approximately 10°7% power (0.25).
The operator must take the extended range cutout switch to OFF (0.25).

Reference: LP 7-12-18, rev. 1, pages 31-34 & 5]
QUESTION 3.10.b/6.10.b

It is recommended ihat the answer be revised as follows:

b. Both chambers provide signals that are summed to the channel in extended
rango with one detector's output disconnected when above approximately
lg' % pou:r (the high voltage is never removed from the dual fission
chambers.

Reference: L? 7-12-18, rev, 1, pages 31-34
QUESTION 3.10.4/6.10.d

The correct answer to this question depends on the definition of
“non-functioning,. If the Campbelling leg of the circuitry is putting out zero
signal above 10 2y power, the answer is correct, “Non-functioninT“ can also
be interpreted as signals generated above or below normal which will cause the
channe! to deviate from the remaining channels in indication.

It is recommended that the candidate's stated assumptions be considered when
evaluating his response.

QUESTION 4,03
An indication of natural circulation cooling is no abnormal difference between
CET's and RCS Ty. Since answer a. indicates Th8§ is stabie vut core exit

]

thermocouples are decreasing, it shows an abnor difference between CET's and
RCS Ty and, therefore, cannot be a correct answer.

It is recommended that this question be deleted from the examination since
there is no correct response.

Reference: EOP-20, page 97

QUESTION 4.03/7.,01

It {s recommended that the answer for part b. be revised as follows:

b, Pressure is maintained so as not to 1ift PORV's QR to ensure
pressure/temperature limits are not exceeded (low temperature
overspressurization) (either answer is correct) (0.5) and to be sufficient
for RCP operation (NPSH). (0.5)

Reference: OI-RC-3, CAUTION after step [(11.A., rev, 33

Page 4



QUESTION 4.06.4/7.02.3

It is recommended that the answer be revised to accept any two of the following
responses for full credit:

1. Technical Data Book

2. Post Refueling Core Physics Testing and Power Ascension Procedure
(SP-PRCPT-1)

3- OI'“'I

Reference: OP-4, IV.A.2.f., rev, 26

QUESTION 4.06.¢/7.02.¢

This question does not directly refer to OP-4, Therefore, the answer should be
revised to accept any two of the following responses:

1. POIL limits (or :hut”own margin requirements)
2. ASI limits
3. Meet MTC values as prescribed by the Reactor Engineer

Reference: OP-3, III.1, rev, 23

QUESTION 4.10/7.08
It is recommended that the answer be revised as follows:

a. Verify letdown isolated

1

2 Stop depressurization and, if required, repressurize RCS to greater
than or equal to 20°F subcooling.

3. Pressurize and depressurize RCS within the limits of Figure 4.2,

4., If necessary, operate PIZR vent and/or reactor vessel head vent to
clear trapped non-condensible gases.

b. Monitor PZR level and/or RVLMS for trending of RCS inventory,

Reference: EOP-02, 3.37 page 22, rev. 2

QUESTION 7,10

The following change is recommended for the answer to part c.:

¢. Once-through cooling (MR-4), found in the RCS and Core Heat Removal FRP
(found in ECP-20). (ldentifying the agpropriato procedure, either by
number or title, should be acceptable.

Reference: EQP-20, rev. 2

QUEST" N 412
Answer D.3. should state "Start the turning gear ofl pump and ift pumps.

Reference: AQP-6
Page 5



Each parameter listed as a correct response for part b. is equipped with indi-
cation and alarm. Specifying either alarm or indication should cons idered
correct.

QUESTION 7.13

Part a. solicits 33;;111;;1}1 operator actions for confirming the diagnosis of
an uncompiicated reactor trip. The Shift Technical Advisor performs the safety
function status check and informs the Shift Supervisor of the results., It is

recommended that the answer be revised as follows, to require only gperator
actions:

a. Verify that the safety function status check criteria are satisfied.

Reference: EOP-01, page 17, rev. 1

QUESTION 8.01
The control room crew composition and titles have recently been changed, The
answer to part b. should be revised as follows:

¢. Th~ Reactor Operator (assisted by the ARQ)
OR

The censed Senior Operator (LSO) or Licensed Operator (LO) (accept either
res, e for full credit)

Reference: FoS Exam Bank Question 007-015-48-H-07-4.04-0001

QUESTION 8,03

Part a, of the question asks "...what two (2) signatures are required...”, when
in reality three (3) signatures are required for approval of an On-the-Spot
procedure change., The answer key should be revised to accept any two of the
following responses:

1., PRC member

2. Senior Licensed PRC member

3, Shift Supervisor

Reference: Ltanding Order G-30, Section 3.3.1, rev, 21

QUESTION 8,00

The answer for part a, should be revised to reflect the current revision of
Standing Order G-28. The following members of the Plant fire Brigade report to
the fire area:

Fire Brigade Leader (LO*)
Two other operators (Equipment/Auxiliary Operators)
Two secyrity force personne)

neference: Standing Order G-28, sect, 3.2.5.1.9-) ang 3.2.5.2.b-f, rev. 12,
June 13,1988
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