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Examination Summary

Examination administered on December 17, 18 and 19, 1985
T{Report No. 50-483/0LS-85-01 )
Administered to six instant senior reactor operator candidates and one reactor

operator candidate.
Results: The six senior reactor operator candidates passed and the reactor

operator candidate failed.




REPORT DETAILS

Examiners

*R. L. Higgins
T. M. Burdick

*Chief Examiner

Examination Review Meeting

An examination review meeting is no longer conducted. Specific facility
comments concerning the Reactor Operator examination, followed by the NRC
response, are included in the following paragraphs.

Question 2.08 Facility Comment:

The PDP has a variable capacity and at its minimum speed pumps 47 gpm.
T61.06.11 S-11 CVCS Lesson Plan Page 13, Item 6.

NRC Response: Agree. The answer key was modified to award full credit
for the response "PDP",

Question 2.11 Facility Comment:

The question is confusing because it implies a fault existed on the
sequencer when no fault did exist. Condition only lasts 10 seconds.

NRC Response: Disagree. The scenario was based on an actual event.
Sufficient information was given to determine the probable cause.

Question 3.07 Facility Comment:

At Callaway, the circ pump runback reduces unit load to 75%. OTN-DA-00001
Precaution and Limitation 2.4,

NRC Response: Agree. The answer key was changed.

Question 3.12.a Facility Comment:

In addition to the key's answer, we use the trip bypass switches for
testability at Callaway. See ISF-SE-OUN31 and 32 and [SF-SE-OON34 and 35.

NRC Response: Agree. The answer key was modified to also grant full
credit for the response "allow instrument testing."

Question 4.04.b Facility Comment:

In addition, the BOP RO also opens DC control power breaker to NBOZ Bus.
0T0-ZZ-00001 attachment 2, page 2 of 2, step 1.7.3.

NRC Response: Agree. The answer key was modified to also award full
credit for the response "Opens DC control power breaker to Bus NB02."



Specific facility comments concerning the Senior Reactor Operator examination,
followed by the NRC response, are included in the following paragraphs.

Question 5.13 Facility Comment:

The rods inserted in the core alter the flux profile causing more power
to be produced near the edge of the core, thus increasing “Buckling."
Large Pressurized Water Core Control Pages 3-23 and 3-24.

NRC Response: Agree. The answer key was modified to award full credit
for the response "Increases Buckling."

Question 6.02. Facility Comment:

The purpose of the relationship between SR NIS and CCP suction valves is
to protect against inadvertent dilution accidents while shutdown.
Technical Specification 3/4 Page 3-2 and 3/4 Page 3-5.

NRC Response: Agree. The answer key was modified to also award full
credit for the response "protect against inadvertent dilution accidents
while shutdown."

Question 6.06 Facility Comment:

In ad tion to the key, "INPO Significant Operating Experience Report
82-3" should be added.

NRC Response: Since the examiner did not have a copy of "INPO
Significant Operating Experience Report 82-3," additional facility
explanation was needed. The additional explanation received was

" "overpressurization of AFW suction piping." The answer key was modified
to also award full credit for the response "overpressurization of AFW
suction piping."”

Question 6.10 Facility Comment:

There is a fifth type of detector used at Callaway. T66.06.09F Fire
Protection Lesson Plan, Pages 2, 3 and 4.

NRC Response: Required additional information, since the examiner did
not have the reference. The additional information supplied by the
facility was that the fifth type of detector was a Thermal type, which
alarmed whzn a preset temperature was reached. The answer key was
modified to accept this response as correct. The facility should update
the lesson pluni used for license operator training of fire detection
instrumentation to reflect this additional type of detector.

Question 6.17. Facility Comment:

Reference detector numbers with noun names. T61.06.11 Process and Area
Radiation Lesson Plan, page 7.

NRC Response: Agree. If u/.» examinee referred to a radiation detector
by its number, rather tha: its name, the ¢ xaminee was awarded full
credit. The answer key was modified accordingly.
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Question 8.16 Facility Comment:

In addition to the key answer, 0DP-ZZ-00002, Definition 2.2, offers
additional information.

NRC Response: Agree. The answer key was modified to also award credit
for the following responses: -

1. Systems covered by the suppiemental QA program for fire protection,
2. Systems covered by the supplemental QA program for seismic Class II/I,
3. Systems covered by the supplemental QA program, Group D augmented.

Question 8.17 Facility Comment:

In addition, the purpose of local control is to allow a person, other
than the regular operator, to operate the equipment for testing, etc.
APA-Z7-00310 Steps 2.1.3 and 3.5.2.1.

NRC Response: Agree. The answer key was modified to also award full
credit for the response “allow a person other that the regular operator
to operate the equipment for testing or maintenance."

Exit Meeting

A formal exit meeting was not conducted due to inclement weather. The
following information was conveyed by the NRC examiners to Callaway
Training Department personnel during the course of the examinations.

a. Facility representatives were informed that three SROs and one RO
definitely passed the oral/simulator portion of the Ticensing exam,
and three SROs were considered marginal.

b. The examination room is not very conducive to exam administration.
Wind noise was very distracting, rest rooms are located outside in a
"port-a-potty," ventilation is very poor, there is no pencil
sharpener, there is no phone in close proximity to the room, and the
temperature of the room is very hard to control.

€. The lesson plans are not nearly detailed enough for exam
preparation., Detailed system descriptions should be provided to the
examiners prior to preparing future examinations.

d. Much information was not included in the original packages of
reference material and had to be specifically requested, such as the
index for the piping and instrument diagrams, and the external
radiation exposure limits.

e. Not all topics in the KSA catalog, NUREG 1122, are addressed in
Callaway reference material. Callaway is encouraged to generate a
plant-specific KSA catalog and ensure all topics mentioned are
addressed in reference material.




f.

An additional sign for the simulator's side door is needed to
preclude instrument technicians from iradvertently entering the
simulator during NRC exams.

The simulator has a number of problems in properly simulating
certain events. Specific instances were pointed out to the
simulator operators during the course of the simulator examinations.

The computer programs used by the operators to calculate certain
parameters, such as the ECP and heat balance, are not user friendly.
Several examinees had difficulty using the computers, but were
reluctant to calculate the values by hand.

Several examinees ianored off-normal or improper meter readings,
assuming they were the "usual abnormal indications." This habit is
potentially troublesome, since it leads to operators ignoring
indications. Several operators operated for their whole scenario
with the turbine-driven AFW pump controller in the improper
position, a Tech Spec violation, yet they took no action.

During an inadvertent SI on one train, both diesels start, but the
ESW pumps on the other SI train do not get a start signal. If an
inadvertent SI occurred with no ESW pumps running, one of the diesel
generators could be destroyed. The ESW pump start logic should be
modified to prevent that problem.

No procedures are written to address problems in cold shutdown.
Operators have to improvise with very little procedural guidance.

Several examinees had difficulty using the large book of steam and
compressed water tables.

Personnel were observed in the plant without safety shoes, and in
high noise areas without wearing sound attenuation devices.

Callaway Plant personnel were very coopera’ive and accommodating.
Simulator operators John Dampf, Sam Henderson, and Paul Moody, were
especially helpful.
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1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE

THEFMODYNAMICSy HEAT TRANSFER AND FLUID FLOW

QUESTION 1.01 (2.00)

8. For an operator taking data for @ 1/M plots how will the Shut-
down margin (SDM) affect the time elapsed before s stable count
rate can be obtained after withdrawing rods ? (0.5)

b. How will the initial count rate affect the count rate at crit-
icality ? (0.5)

c. If the speed of the control rods were to somehow increaseswhat
would be the effect be ont

1. Rod height at criticality ? (0.5)
2. Count rate at criticality 7 (0.5)
QUESTION 1.02 (1.50)

During natural circulation cooldownr you notice pressurizer level suddenly
increase after the initiation of pressurizer spray. Explain what is
occurring. (1.5)

QUESTION 1.03 (2.00)

8. Since fuel temperature cannot be measureds what power distribut-
ion limit is observed at Callaway to prevent exceeding the fuel
temperature limit 7 (0.5)

b. If fuel temperature limit 1s 4700 deg's and cladding limit 1is
2200 deg's.» what limit must be observed to prevent exceedina
the clad limit when fuel temperature is above 2200 deg's ? (0.5)

€. Why will the fuel rod surface temperature peak towards the top of
the core rather than the locat‘on of peak actual heat flux ? (1.0)

(xxxxx CATEGORY 01 CONTINUED ON NEXT FAGCE xxxxx)



1. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE 3

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

QUESTION 1.04 (2.00)

@8+ How do each of the following parameters change (increase» decrease
or no change) if one ma2in steam isolation valve closes with the
plant at 50% load. Assume 3ll controls are in auvtomatic that no
trip occurs.

1

+ Affected loop steam generator level (INITIAL change only)

2. Affected loop steam generator pressure

3., Affected loop cold le3 temperature

4. Unaffected loop steam generator level (INITIAL change only)

9. Unaffected louop steam generator pressure

6. Unaffected loop cold leg temperature (1.5)

b. Which of the reactor protection system signals could be expected
to ceuse a reactor trip ? (If more than oney list the one that

would reach the trip point first.,) (0.%)
QUESTION 1.05 (1.50)
A, Explain the effect on Shutdown Margin of a 25 ppm boron
addition while operating at S0% power and a8l1l control systems
in avtomatic. (.75)
B+ List three (3) factorsy» other than RCS boron concentration
which effect Shutdown Margin (SDM) and are wsed in the SDM
calculation. (75)
QUESTION 1.04 (2.00)

Will the Departure from Nuclear Boiling Ratio (DNER) increase»
decrease or remain the same if the follcwing plant parameters
increase during power operation? Consider each parameter
independently.

A
E.
C.
D.

Reactor Coolant System (RCS) Fressure.
RCS Temperature.
RCS Flow.

Reactor Fower. [0.S ea.] (2.,0)

(xxxxx CATEGORY 01 CONTINUED ON NEXT FACE xxxxx)



1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE B
THERMODYNAMICS,» HEAT TRANSFER AND FLUID FLOW

- ——————————— - ————————— - ———————— - -

QUESTION 1.07 (2.50)
@8, Name the two methods of Xenon production and removal.
Hs Name the method of Samarium production and removal.

¢+ Compare Xenon and Samarium in regard to their variation in concentration
following 2 power reduction from 100X to SO0X and remzining at S0% for
two weeks,

QUESTION 1.08 (2.00)
a8+ Why does Fower Defect increase over core life when Doppler decreasses”?
b. Which reactivity affect is dominant in Fower Defect at EOL and EOL?

QUESTION 1.09 (2.00)

Using Figure 1-1 produce a graph on answer paper representing the
approximation cf differential rod worth versus rod height. Ee sure to
label the axis and assign values Lo the scales.

QUESTION 1.10 (2.50)

Fart of the reactor thermal safety limit 1s based upon not allowing
saturation conditions at the core hot leg. State the ressoning behind
this basis.

QUESTIONM 1.11 (2.00)
The refueling load pattern i1s intended to achieve low neutron leakage.
a. Why are used fuel assemblies piaced on the periphery of the core?

b. What two advantages does lower neutron leakage offer?

QUESTION 1.12 (1.50)

There are several mechanisme by which fuel clad could potentizlly fail
during operations. Name three

(wxxwxx CATEGORY 01 CONTINUED ON NEXT FAGE »xxxx)



i+ FRINCIFLES OF NUCLEAR FOWER FLANT OPERATIONv

----‘-----------—---------------—---

FAGE S

QUESTION 1.13 (1.50)

Assume the Callaway reactor operates for one full cycle at 100% and rods
full out. No rod motion other than for exercising is performed and no trips

occur., How will the axial flux distribution behave over core life? Include
reasons for its behavior.

(xxxxx END OF CATEGORY 01 xxxxx)



FLANT DESIGN INCLUDING SAFETY AND EMERGENCY GCYSTEMS

QUESTIO

This past year an operator» alerted by an urgent failure alarm on the rod

control system» tripped the reactor manually. Apparently the 480 VAC power
supply to the MC sets had been lost.

8+ How are the MC sets designed to compensate for

8 momentary power
interruption”

What

Earlier this year the actor operator on \ 3¢ alerted to a8 turbine
rig caused f“,' 8 HI-HI MSR level.

Where does the moistur separator drain normally drain to?

Where does 1t alternately drain to?

Why 18 there & turt lp B¢ 13ter

03

ain conditi s following 3 turbi

fer to the startup transformer.,
e the three conditions®

11 happen 1 5@ conditions are

.04 (1.5C

dentally ¢

(xxxxx CATEGD




2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 7

-~ ———— L —————————————

QUESTION 2.09 (2.00)

During 2 startup in February the RO was feeding the SG's manually while
monitoring feed flow on a recorder, Due to faulty indication the operator
overfed the steam generators resulting in & HI-HI level. Fart of the
cause attributed to this event was the fact that the auxiliary boiler was
out of service. Explain this reasoning.

QUESTION 2.06 (2.00)

Callaway was on RHR at 180 degrees and 360 psig with one RCF running., The
operators were restoring train A RHR from a2 pump operability test. Upon
opening crossover valve B716E the operator noticed E RHR flow 3o to zero
and turned the E RHR pump off, 15 seconds later he noticed zero pres-ure
in the RCS and turned the RCF off. It was later determined that no RHER
reliefs had lifted and no leaks had occured. The problem was attributed
to a8 valving sequence error in the test recovery procedure.

a, Why did opening B716 B cause & loss of RHR flow?
b. Why did the RCS depressurize immediatly afterward?

c. What affect did the event have on the RCF that was in operation at the
tine?

QUESTION 2.07 (2.50)

a. State the normal status/position during standby for RHR!
1, suction
2+ heat exchanger flow control valves
3. CCW flow
4, train crosstie isolation
5. cold leg return

b. Which valves must be manually opened when initiating recirculation
flow for post accident core cooling®?

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE »xxxx)



2., PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE

QUESTION 2.08 (1.50)
An RCS leak is defined as being within the capacity of the CVCS system.
8. Which CVCS pump has the lowest flow capacity?
b. Which ECCS pump has the highest flow capacity?
¢« Which ECCS pump has the highest head capacity?

QUESTION 2.09 (1.50)

8. What two conditions will cause automatic diversion of flow around the
letdown demineralizers?

b What condition requires manval diversion of flow around the letdown
demineralizers? [excluding failure of any automatic functionsl

QUESTION 2.10 (1.50)

The AFH system check valves at some nuclear plants have failed to sezt
properly 2llowing main feed water to back flow through the AFW pumps.

8. How does thie compromise the ability of AFH to function®?

b+ What kind of LOCA condition requires the AFW for core cooling?

QUESTION 2.11 (3.00)

The Callaway plant was operating at full power when a faulted startup
transformer resuvlited in 2 plant trip, During the subsequent transient
steam dump failed to reseat and an SI was 1nitiated. While performing

the immediate actions for RT/TT and SI the RO noted that 1A RHR pump had
not started and manually started 1t. If 1E RHR started explain why 1A had
not.

(xx»xx CATEGORY 02 CONTINUED ON NEXT FAGE w»xxxx)



2. FLANT DESICGN INCLUDINC SAFETY AND EMERGENCY SYSTEMS FAGE

QUESTION 2.12

o~

2.00)

@+ If the RCS is designed for 248% psig then why is there & requirement
for an overpressure protection system when the plant is at low
temperature and pressure?

t The pressurizer safeties are designed for a specific transient. Describe

it.

QUESTION 2.13 (2.90)

8. Describe two possible flowpath from the bori acid storage tanks to the
charging pum

be The reactor makeup water 1solatior :
has an orficed bypass line around it. What is the purpose of this line?
When 1s 1t ' 1

g -
usen




3. INSTRUMENTS AND CONTROLS FAGE 10

QUESTION 3.01 (3.00)

An operator at Callaway was inattentive to his instrumentation and allowed
@ TS violation of the axial flux limits to exist for an extensive period of
time,

8. What two specific symptoms were present which identified the deviation?

b. What two specific improvements have been made to help operators be more
attentive to axial flux?

QUESTION 3.02 (2,00)

The plant is being cooled down wsing the atmospheric steam dumps. Steam
pressure is 700 psig. You proceed to cool down further.

@. What control is adjusted to produce further cooldown?
b. What precaution must be observed while adjusting the control?
€+ Why 1is this precauvtion necessary?

QUESTION 3.03 (2.00)

The instrument technicians were performing a2 test on a8 SG pressure channel
when the associated steam generator level dropped to the LO-LD setpoint
and tripped the reactor. Why did testing & pressure channel have such an
affect on level?

QUESTION 3.04 (2.50)

As the last of the four power range NI channels was being adjusted the
levels in all four SG's begen decreasing. In the effort to restore level
the plant experienced @ Turbine Trip and FWIS but the reactor did not trip,

8. Why would adjusting of the last power range channel cause SGC levels to
decrease?

bs What cauvsed the TT and FRIS?
€+ Why didn't the reactor trip?

(xxxxx CATEGORY 03 CONTINUED ON NEXT FAGE »xxxx)
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3. INSTRUMENTS AND CONTROLS FAGE 12

QUESTION 3.12 (2.00)

The source and intermediate range nuclear instrumentation have both trip
bypass and trip block features.

@a. Why are the trip bypass controls needed?
b. When do trip block features reset avtomatically?

QUESTION 3.13 (2.00)

a. Name the six effluent flowpaths that are monitored by the RMS which
provide auvtomatic flow i1solation features.

b. What 1s the reason for heat tracing sample lines on some radiation
monitoring channels?

(xxxxx END OF CATEGORY 03 »xxxx)
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FROCEDURES - NORMAL» AENORMALs EMERGENCY AND FAGE 13

PR Bttt ettt R S ——

QUESTION 4,01 (1.50)

Your crew is preparing food in the control room pantry which is causing
spurious slarms on the fire detectioin system. What administrative
requirements are necessary to silence this nuisance alarm?

QUESTION 4,02 (3.00)

As the RO in the CR during refueling operations you are alerted toc an
increasing containment instrument sump level,

8.

b.

C.

What CR instrumentation is used to determine level in the refueling
pool?

What component would be the highest possible source of radistion if the
refueling pool were draining?

What are eight the immediate operator actions for a decreasing RF level?

QUESTION 4.03 (1.50)

As the ROy you are alerted to a loss of CCW flow and a decreasing surge
tank level.

8.

b.

How much time do you have to restore CCW before a reactor trip must be
initiated?

Why must the reactor be tripped within this time frame?

QUESTION 4.04 (2.50)

When a fire results in CR evacuation:

a.
b
C
d.

e.

Why is the EOF RO directed to the turbine building elevation 20337
He is also directed to the DC switchgear rooms. Why?

The RO 1s directed tu NEO2. What for?

When starting pumps locally how do you verify the pump 1s running”?
Why should train E egquipment be used for plant shutdown?

(xxxxx CATEGORY 04 CONTINUED ON NEXT PAGE xxxxx)



FROCEDURES
RADIOLOGICAL

NORMAL »
CONTROL

AENDRMAL

QUESTION 4,05 (1.50)

You have indication
100 psig but
backup air

that instrum
the service air
compressors have

hea
not

8. What 1 the cause of the low

bs What actiones

ceviate fromn

are you
thear

required
normal
QUESTION

4.06 (1.50)

The
an

Fflaﬁ‘ "rldﬁ‘YS(,»fﬂ‘— 3
avtomatic traip did

turbine
not

tr
occur

-

b.

What procedures are referred

What
trip

1 the next alternative
initiation?

QUESTION 4,07 (2.00)

of the
ODTO-SF

Name five
procedurey

seven symptoms
-00004.,

QUESTION 4.08 (2.00)

Name four symptoms for failed

a8

QUESTION
Who

e
LI S

4,09 {

a e

b

controle the use of orang

Where are tags

for

C+« Who can relesc
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4. FROCEDURES - NORMAL» AENORMAL+» EMERGENCY AND FAGE 15

RADIOLOGICAL CONTROL

Rt ——

QUESTION 4,10 (1.50)
8. How often must @ radiation worker review the requirements for entry into
the RCA?

b. How does the radiation worker document that review?
¢+ How often is the radiation worker required to document 4‘he review?

QUESTION 4,11 (1.795)
When relieving the off-going RO!
8. How far back are you required to review the RO logs?

b. What six additional actions must be performed to satisfy the turnover
checklist?

QUESTION 4.12 (1.00)

Name two exceptions to the requirement for independent verification on
safety related systems.

QUESTION 4,13 (2.00)

Assume it is 0300 on 12/10/85 and the reactor is presently at 45% power.
Considering the Delta-I penalty history listed belows when will yau be
allowed to increase power above S50%7?

DATE TIME OUT TIME IN FOWER(X)
12/0%9/8% 0300 0318 8%
12/09/8% 1557 1633 65
12/10/89 0138 0300 45
QUESTION 4.14 (1.00

A precauvtion in the Fower Operation Frocedurey 0TG-ZZ-00004y states that
on rapid load decrezseyr the control rods should be promptly returned
hzlf way back to their original position. State why this is Necessary.

(x¥xxx END OF CATEGORY 04 »xxxx)
(XXX xxx¥¥xxxx END OF EXAMINATION XEXXXXEXXXEXXXXX)
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FRINCIFLES OF NUCLEAR FOWER
ANSWERE CALLAKAY -89/712/17-BURDICKy 71

ANSHER 1.01 (2.00)

2, The closer to criticalityy (less SDM) the longer time required
to reach 2 stable count rate,

A higher 1in é AT 3te will result
at criticeal

}0 (A‘l“;(c,“. ,‘ . f:‘t rn’fp‘,tf‘r‘no

2 Criticsal couy | be lower.,

REFERENCE
FUNDAMENTALS OF NUCLEAR REACTOR FHYSICS CHAFTER B

ANSHER 1.02 (1.50)

a. Due to the decrease in pressurizer temperature/pressure [0.5]
the system is voiding somewhere else [0.5] and forcing coolant
into the pressurizer, [0,5]

REFERENCE
THERMAL HYDRAULIC FRINCIFLES AND AFFLICATION TO THE FWR 11

A A

ANSHWER 1.03 (2.,00)

2. Local power density-KW/FT. {

,Q‘f
c. Fuel surface temperature is 8 function of heat flux and moder-

ator temperature. [0.5] Moderature temperature 1s higher at the
op of Lthe core. [0.5]

D
be DNE or DNER (accept either ansuer'C;K

REFERENCE

THERMAL HYDRA




1. FPRINCIFLES OF NUCLEAR FOWER FLANT OPERATION» FAGE 17
TTTTTYHERMODYNAMICS, HEAT TRANSFER AND FLUID FLOMW
ANSHERS -- CALLAWAY -85/12/17-BURDICK, T
ANSHER 1.04 (2.00)
@+ 1, Decrease
2+ Increase
3. Increase
4, Increase
S+ Decrease
6. Decrease [0.25 eachl
b. Lo-Lo S/G Level [.5]
REFERENCE
THERMAL HYDRAULIC FRINCIFLES AND AFFLICATION TO THE FWR CHAFPTER 12
ANSHER 1.05 (1.50)

A, SDM is increased [.25]y» with power remaining constanty rod
position will be higher (and boron concentration will increase)
[0.5)s (Since SDM is the instantaneous amount of reactivity by
which the reactor is» or would be subcritical from its present
condition.) (+7%)

B. 1., Control rod position. 4, Xenon concentration.

2. RCS average temperature. (Time since shutdown.)
3. Fuel burnup. S+ Fower level.,
6. Sanarium [3 @ .25 eachl

REFERENCE

REACTOR CONTROL FOR LARGE FWR'S CHAFTER 7-13

ANSHER 1.06 (2.00)

A+ Increasse.

BE. Decrease.

C: Increase,

D« Decrezse. 0.5 e2.] (2.0

REFERENCE

THERMAL HYDRAULIC FRINCIFLES AND AFFLICATION TO THE FWR CHAFTER 13-41



.1. FRINCIFLES OF NUCLEAR FOWER FPLANT OFERATION, FAGE 18

- ———————— - ——— -~ -

ANSHERS -~ CALLAWAY -85/7/12/17-BURDICK, T

ANSKWER 1.07 (2.50)

8, Xenon is produced by fission [.25] and lodine decay [.25]
Xenon i1s removed by neutron absorption [.25) and decay [.25)

b. Samarium is produced by Fromethium decay [.25) and removed by neutron
capture [.25]

¢+ Xenon will peak [.25) and then decrease to a new equilibrium below the
initial value [.25]

Samarium will peak [.29) and then return to the initisl value [.25]

REFERENCE
REACTOR CORE CONTROL FOR LARGE FWR'S CHAF 4, FAGE 3

ANSKWER 1.08 (2.00)
a. As Doppler decreases the MTC is MORE NEGATIVE to a greater degree. [1.0]
b. Doppler dominates both st EOL and EOL. [1.0]

REFERENCE
REACTOR CORE CONTROL FOR LASGE FWR'S CHAFTER 3

ANSHEFR 1.09 (2.00) 2 S
See =llacled (<5 I~/

REFERENCE )
REACTOR CORE CONTROL FOR LARGE FWR'S FAGE 6-18

ANSHWER 1.10 (2.50)

If saturation conditions were allowed to exist at the hot leg then further
increases in core heat output would be undetected by the hot le3z RTD and
protection would be degraded.

REFERENCE
THERMAL HYDRAULIC FRINCIFLES AND AFFLICATIONS TO THE FWR II,» FAGE 13-53



1. FPRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE 19

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSWERS -~ CALLANWAY -85/12/17-BURDICK,» T

ANSHER 1.11 (2.00)
8. Used fuel will produce a lower neutron flux at the core periphery.[1.0]

b: 1. increased net reactivity [longer cyclel
2. reduced neutron embrittlement of the vessel [.5 eachl

REFERENCE
LARGE FWR CORE CONTROL 1-27 AND 28

ANSHER 1.12 (1,50)

@+ burst or rupture due to internal forces

b. Zr-HZ0 reaction |

c. errosion

d. corrosion r3 at .5 eachl
e. melting

REFERENCE
LARGE FWR REACTOR CORE CONTROL» PAGES 1-22 THRU 2%

ANSHWER 1.13 (1.50)

FPealks below the centerline initially [.25) due to the MTC and lower core
inlet teaperature [.25]. Moves upward over core life [.25) due to lower
core fuel depletion [.25] but tends to flattern out [.25] because MTC
increases i1ts affect [.25]

REFERENCE
LARGE PWR REACTOR CORE CONTROL 8-19 THRU 22



2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE

ANSHWERS -- CALLAWAY -85/12/17-BURDICK, T

ANSMER 2.01 (1,50)

8. Flywheels are used for storing energy if power is lost momentarily.
b. Fower cabinet urgent failure.

¢« The reactor should trip. (.5 eachl

REFERENCE
LER 483/85-11 AND LESSON FLAN FACES 25-27

ANSHWEFR 2.02 (1.50)

8. heater drain tank

b. condenser

¢+ prevent damage due to moisture carryover to LF turbines

REFERENCE
LFP FW HTR EXT FAGE 12 AND LER 483/85-39

ANSHER 2.03 (2.00)

a. 1. CS in normazl
2. MG output breaker open
3. synchro check relay satisfied .S eachl

b+ The buses will dead bus transfer to the statrup transformer a few
seconds later. £.51

SERVICE ELECTRICAL LESSON FLAN FAGES 2-7



2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 21

ANSHERS -- CALLAWAY -BS/12/17-BURDICK» T
ANSWER 2.04 (1.50)

a, 5 minutes [.25]) vs., 5 seconds for FWIS [.25)]

b. 1. 81

2. HI-HI SCG LEVEL
3. LO-LD SG LEVEL
4, LOW TAVE [.25 each]

REFERENCE
MFW LESSON FLAN FAGES 25-.7

ANSHER 2.05 (2.00)

The boiler preheats the feedwater during plant startup [1]., Without
preheating feed water will undergo considerable expansion in the SGC as it
heats wp resulting in level swell that is uncontrollable [13].

REFERENCE
LER/85-012

ANSHER 2.06 (2.,00)

@, All flow was diverted through the opened valve to the RWST.[1.0]
b+ The RCS depressurized to the RWST., [0.5)

¢+ The seal was damaged. [0.,5]

REFERENCE
LER 4B3/84-16 AND RHR LESSON FLAN

ANSWER 2.07 (2.50)

8+ 1. open to RKWET
2, open for full flow
3. CCW 1solated
4, crossties open
9+ cold leg returns open [.3 eachl

b 1. CCHW to HX's
« FH to CCF's and SI pumps .Y eachl



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

ANSHWERS -~ CALLAWAY -85/12/17-BURDICK, T

REFERENCE S
RHK LESSON PLAN PAGES 11-13 ) OTAJ—£T-) y (P-m-77 €101

ANSHER 2.08 (1.50)
8, boric acid transfer pump
b. RHR pump
c. CCF [+5 eachl

REFERENCE
LESSON FLANS FOR CVCS» RHR AND SI

ANSHER 2,09 (1.50)

@, 1. Hi temp from the LDHX L[.5]
2. Hi temp from ETRS RHHX [,5]

by Hydrazine in the RCS L.S]

REFERENCE et o P .
CUCS LESSON FLAN FAGES 7-8 01t tJ 2:/4

ANSHWER 2,10 (1.50)

@, The hot MFW will prevent AFW operation due to cavitation or vapor
binding of the pumps. [1.0]

b, Small break LOCA (.51

REFERENCE
IE NOTICE 85-01,» B4-063 INFO SER S5-B4» SOER 84-3




2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 23

ANSWERS -~ CALLAWAY -85/12/17-BURDICK, T

ANSKER 2.11 (3.00)

The faulted startup transformer resulted in a8 loss of power to 1A RHR
pump as well as the plant trip. [1.0]

Since the diesel takes ten seconds to ready for loading and the RHR pump
sequences on ten seconds after the DG output breaker closes the 1A RHFE
pump start is delayed, [1.0]

1B RHR started immediately on SI actuation since it is powered from
another source. [1.0]

REFERENCE
ESF FOWER LESSON FLAN FAGES 3-1 THRU 17

ANSHWER 2.12 (2.00)
a. Because the RCS is subject to failure at much lower pressures when the
temperature is reduced. £1.0]

b. A TT [.25) without RT from 100% [.25) with no relief protection [.25]
or SD actuation. [.25]

REFERENCE
RCS LESSON FLAN

ANSHWER 2.13 (2.50)

2. 1. BAST to EATF then to blender then to inlet/outlet of VCT.
2. BAST to BATP to charging pump suction via HN-8104.
3. EAST to BATF to FCV 110A to manual valve V-177, [2 at .S eachl

b. The bypass allows reduced flow when the isolation is shut [.5]
It is used in Mode 5. [.S]
To restrict flow and prevent & dilution accident. [.5]

REFERENCE
CVCS LESSON FLAN AND NOTE 14 DWG 22EGOS



INSTRUMENTS AND CONTROLSE

ANSHWER 3.01 (3.00)

8. +« CRT display of cumulative violation time [.75) /7 n -
« Alarm printer output £.75) (X2 > ;A/j J“"ﬂlh (4 “{“‘"‘/ L

b. 1. CRT display changes color [.75]

2+ Audible alarm window [.75]

REFERENCE
LER 4B3/85-037

ANSHWER 3.02
sure setpoint control [.5]
b. adjust very slowly [.5]
€. rapid pressure adjustment will cause safety injection [.5]
rate sensitive sensors [.5]
REFERENCE
LER 483/85-009

ANSHER 3,03

The channel being tested was the controlling channe £+.5]+ Changing the
channels ocutput signal during the test affected tt associated steam flow
channel £.5], A flow error was indicated by the pvel control system (.51,
The resuvltant adjustment to feed flow cauvsed a ) G level [.5]

REFERENCE
LER 483/8%5-031




3. INSTRUMENTS AND CONTROLS

ANSWERS -

ANSHWER 3. (2.950)

@+ The SC levels were being controlled by the MFW bypasses in auvto
These valves receive an input from the auctioneered high PRNI [.5].

As the last channel was adjusted down the valve control shut the

£.5])
. a high Sl leve ]
€« The reactor trip w

REFERENCE
INCIDENT REFORT 84

ANSHWER 3.05 (

a. low header pressure
Lt with CCP start

¢c. LOCA sequencer

d. shutdown sequencer [,

REFERENCE
CCHW LESSON FLAN F

ANSHER 3.06

motor driven: : LO-LO SC level or
loss of both MFW §
LOCA sequencer
shutdown sequencer

turbine driven! & LO-LO SC level on 2 SG's
: undervoltage on NEO1 or NEO2Z [.2% each]

REFERENCE
AFW LESSON FLAN Fe




3. INSTRUMENTS AND CONTROLS FAGE 26

ANSHERS ~- CALLAMWAY -85/712/17-BURDICK, T

ANSHER 3,07 (1,50) M
a. OFDT alae W

b. OTDT

c. C-16 (low temp return to power)
d. loss of CW pump > 40% 257 %
e. high stator witer temperature

f. low stator u:k:r pressure " .
REFERENCE ’ e GWA‘ /dkwé ;
0 D EH LESSON FLAN FAGES 5-27

RFS LESSON FLAMN PAGES 9-1

ANSHER 3.00 (1.50)

a. disconnect switches for affected bank

b. auvte manual switch at F-A converter

c. Bank Selector Switch

d: In-Hold-0Out switch

€. group step counters for affected bank

f. alarm reset for urgent failure [.29 each]

REFERENCE
CRD LESSON FLAN FAGE 25 AND OTO0-SF-00004 FAGES 3-4

ANSHER 3.09 (2.00)

@+ 1+ wide range hot leg temperature [.95]
2. reactor vessel differential pressure [.S]

b. seal table [.S] which is same elevation as vessel flange [.5]

REFERENCE
RCS INST LESSON FLAN PAGE 11 AND RV LESSON FLAN FAGE 22

ANSHWER 3.10 (2.00)

8. particulate rad monitor

b, gaseous rad monitor

cs sump level

d. air cooler drain flow [.5 eachl



3. INSTRUMENTS AND CONTROLS FAGE 27

ANSWERS -- CALLAWAY -85/712/17-BURDICK, 1

REFERENCE
18 3.4.6.1

ANSHER 3.11 (2.00)
8. 1970 psig [.5]
b. F-11 status light 1lluminates (.95)

€+ Flace BOTH A and B train switches for low pressurizer pressure SI to
ELOCK [.9] and BOTH switches for low SG pressure SI to ELOCK [.S51.

REFERENCE
RIS LESSOM FLAN FAGE 227 SI LESSON FPLAN FAGE 7; DTG ZZ 00006 F

ANSHER 3.12 (2.00) 5] Srﬁ“’ 7
@. To allow removal of a failed channel from service. [1 01

b. IR block resets below P-10 at 10X [.5)
SR block resets below P-6 at Sx10E-11 [.5)

REFERENCE
NIS LESSON FLAN FAGE 29 AND D1G-27Z-0000%5 FAGES 4 AND B

ANCWER 3.13 (2.00)

@8, 1. liquid radwaste discharge
2. SC blowdown
3. turbine building drains
4, secondary liquid waste
9. containment purge
6+ raduwaste building vent (.25 each)

b. To prevent condensation in the sample lines [.25) which would remove
Tritiuvm from the process sample flow stream. [,295)

REFERENCE
TS FACGES 3/4.3-63 TO 795 AND OTA-RL-RKO&1 WINDOW &1F (TCN 85-487)




FROCEDURES -~ NORMAL» AENORMAL» EMERGENCY AND FAGCE 28

- ————— - - -

ANSWERS -- CALLAWAY =85/12/17~-BURDICK, 7

ANSHER 4,01 (1.50)
a8, TS review and SRO approval [.5]
b. Establishment of fire watches within one hour [.5])
€. Watch tours must be conducted at least hourly [.5]

REFERENCE
T8 3.3.3.7.b% ODF-2ZZ-00001» 3.3.3 PAGE 2

ANSWER 4,02 (3.00)
a. pressurizer level [.5]
b+ spent fuel in the RCC change fixture [.5)

€+ 1. Evacuate unnecessary fuel handlers from containment,
2. Verify/increase air pressure in seal.
3, Transfer any fuel assembly in upender or transfer to SFF side.
4, Close transfer tube isolation valve.
Ss Transfer any fuel in RP to the vessel.
6. Evecuvate the remaining fuel handlers.
7. Notify the CR of refueling pool status.
8. Sound evacuation alarm. [8 at .25 eachl

REFERENCE
OTO-KE~00001

ANSHER 4,03 (1.50)
8 2 minutes [.5)]

b+ The RCP'S must be tripped if CCW is lost for 2 minutes or more and
the reactor must be tripped first., [1.0]

REFERENCE
OTO-EG-00001




FROCEDURES -~ NORMAL» AENDRMALsY EMERGENCY ANI
RADIOLOGICAL CONTROL e A

ANSWERS -~ CALLAWAY

ANSHER 4.04
@+ To trip KRCF's

o . 9 . OC.!zsi)
'“44/(7 /e mpLe cont el poetr (1o rE

|
b. deenergize FORV's
c. verify loss of offsite power and energize NEO2Z from DC
d. amp meters on breasker cubicle:

. it can be electrically 1s0lated fron

KEFERENCE
0T0-2Z-00001 FAGES 1 AND 7% ATTACHMENTS

ANSHWER 4.095 (1.50)
a. blocked air dryers [.35]

bs. Take appropriate action to estore parameters
cannot be controlled or aps yach @8 trip setpo
the reactor. [.5]

REFERENCE
0TO-KA-00001 FAGE 1-2

ANSHER 4,06 (1.50)
E-0» Reactor Trip or S1 -¥ nd FR-S.1» Res
Generation [.25] #TwT
b:. Deenergize the load centers FG19 [.,S] and 20
REFERENCE
E-0 AND FR-S8.1




4, PROCEDURES - NORMALs» AENORMAL, FMERGENCY AND FAGE 30

-~ ——— - - ————— -~ - -

RADIOLOGICAL CONTROL

ANSHERS -~ CALLAWAY -85/712/17-BURDICKys T

ANSHER 4.07 (2.00)

@. RPI rod deviation annunciator [80C]

b. RFI deviation or PR tilt [79C)

c. FR lower detector flux devia‘“ion [78C]

d. * wupper . 5 " {78E]

€. One or more RFI not in agreement with otner RFI's of the same group by
plus or minus 12 steps.

f. One or more RFI not in agrezment with associated group step counters
demand height by plus or minus 12 steps.

g9+ Abnormal incore thermocoup’e or flux map readings. [5 at .4 eachl

REFERENCE
0T0-SF-00004

ANSWER 4.08 (2.00)

a., 81 seal leakoff flow hign

b, #1 seal leskoff temperature increasing
CCW thermal barrier discharge temperature increasing
#1 seal leakoff flow low
$1 seal DF low [4 at .5 each]

REFERENCE
0T0-EE-00002

ANSHER 4.09 (2.25)

8. Flant Operations controls orange tags [.25) and white are controlled by
load dispatcher [.25) and power dispatcher [.25)

b+ manual valve handwheel [.25]
motor valve handwheel [.25)y supply breaker [.25) and control switch
£.25)

¢+ The original holder [.25] or the Emergency Duty Officer [.29]

REFERENCE
AFA-2Z-00310 FAGES 2+ 11, 18




4, FPROCEDURES - NORMAL+ AENORMAL» EMERGENCY AND FAGE 31

ANSWERS -~ CALLAWAY ~-85/712/17-BURDICK, T

ANSHER 4,10 (1.50)
a8, prior to each entry [.5]
b, signs RWF sign in sheet [.5]
c. first entry each day [.5]

REFERENCE
APA-Z2-001¢1 FAGE 6-7

ANSHWER 4,11 (1.75)
8+ Last three days or last watch whichever is shorter. [.25]

be 1. Review Standing and Night Orders.
2. Test control room annunciators.
3. Review annunciator defeat log.
4, Discuss significant operations or maintenance in progress.
S« Ferform control board walkdown.
6+ Review incident reports. .29 each)

REFERENCE
ODP-ZZ-00003 FAGES 3 AND 4 AND ATTACHMENT

ANSKHER §..2 (1.,00)
a. Indirect indication depicting actual status [.5]
b. When the concept of ALARA would be violated [.5]

c. Post work functional test performed proves all equipment i1s correctly
aligned. [.5)

d. Outage related worky system checklist completed prior to regq'mt for
operability, [.5]

REFERENCE
AFA-27-00310 FAGES 16-17



4. PROCEDURES - NORMAL, AENORMAL, EMERGENCY AND
"~ RADIOLOGICAL CONTROL Pl sl

ANSHWERS CALLAMWAY

ANSHER 4,13
1614 ON 12/10/85
REFERENCE

16 3/4.2.1

ANSMHER 4.14 (1,00

To dampen the resultant Xenor

REFERENCE
OTG~-ZZ-00004 FACGE
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““n.d. Figure FND-RF-47 shows graphs of Integral rod worth
responding to the differentia) rod worth curve n Figure
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S+ THEORY OF NUCLEAR FPOWER PLANT OFERATION, FLUIDSs AND FACE 2

- — -

-~ ——— - -

QUESTION 5,01 (1.50)

Assume that RCS temperature is 199 F at EBOL» boron concentration is 1000
ppmy and shutdown margin 1s the minimum required by Technical Specifica-
tions under these conditions., What is the minimum rumber of gallons of 4%
boric acid which must te added in order to raise RCS temperature above

200 F? Use Figures S-1a and S-1b. Show your work.

QUESTION 5.02 (1.00)

How is adequate shutdown margin verified during a reactor startup prior to
criticality?

QUESTION S.03 (1.,00)

Why does the critical boron concentration decrease at & much more rapid
rate at 9000 MWD/MTU than 1t does at 1000 MWD/MTU? Refer to Figure 5-3,

QUESTION 5,04 (2.00)
8, What are the three bases for establishing control rod INSERTION (1.5)
limits?

bs What is the reason for establishing control rod WITHDRAWAL limits? (.95)

GUESTION S.0S5 (1.00)

The reference text LARGE FWR CORE CONTROL states that a xenon instability
(oscillation) is not a rnuwclear hazerd, What problem does a wenon
oscillation pose? -

QUESTION 5.06 (1.00)

What is the basis for establishing limits on axial flux difference?

(xxxxx CATEGORY 05 CONTINUED ON NEXT FPAGE »wxxx)
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5. THEORY OF NUCLEAR FOWER PLANT OPERATION, FLUIDS, AND FAGE 3
TT THERMODYNAMICS o oTTTTTTTTTTTTTTTT
QUESTION 5,07 (2,00)

Answer the following True/False questions!?

@+ The equilibrium xenon reactivity at 100X power is more than twice the
equilibrium xenon reactivity at S0XZ power. (+5)

b+ The peak xenon reactivity insertion (addition) following a trip from
100X equilibrium power is more than twice the peak xenon reactivity
insertion (addition) following a8 trip from S0% equilibrium power. (.5)

¢+ The equilibrium samarium reactivity at 100X power is the same as the
equilibrium samarium reactivity at S0%Z power. (,9)

de The semerium resclivily added following e Lrip from 100X equilibriuvm
power is the same 2s the samarium reactivity added following a trip
from S0% equilibrium power., (+5)

QUESTION S.08 (1.00)

Hhy is the delayed neutron importance function» Ty less than one?

QUESTION S.09 (1.00)
Why does the effective delayed neutron fraction decreazse from EBOL to EOQL?

QUESTION 5S.10 ( +.50)

If the axial flux difference is out of the band to the left (too negative),
should the operator borate or dilute? (Choose the correct response.)

QUESTION S.11 (1.00)

Which two factors cause the target axial flux difference at EOL to differ
from that at BOL?

(xxxxx CATEGORY OS5 CONTINUED ON NEXT FAGE »xxxx)
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THERMODYNAMICS

QUESTION S.12 (1.00)

Assuming all rods fully insert after & reactor trip from 100X powers
gpproximately how long will it take for power to decrease to!

3. 947 (+5)
b« the level at which the source range detectors will reengerize? (+5)
QUESTION S.13 (1,00)

For a2 given boron concentrations why is MTC more negative with EBanks C and
D inserted in the core than with Bank D alone? Refer to Fiaure S-13.

QUESTION ©S.14 ( 75)

What pressures in psig» must be maintained in the steam generators in order
to obtasin 2 100 F subcooling margin when RCS pressure is 1500 psig?

QUESTION S.195 ( +79)

What would be the tail pipe temperature downstream of an open pressurizer
FORV if the pressurizer pressure is 2100 psig and the PRT pressure is
25 psig”?

QUESTION ©S.146 (1.00)

Name two mechanisms by which hydrogen can be introduced into the contain-
ment atmosphere following & LOCA.

QUESTION S5.17 (1.50)
@, What is the maximum hydrogen concentration at which the hydrogen (+5)
retombiners may be placed into service?
be What is the basis for this precaution? (1,0)

(xxxxx CATEGORY 0T CONTINUED ON NEXT FAGE wxxxx)
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QUESTION ©S.18 (1.50)

With the plant at 100X powers» how much higher above its nominal 100% power

value must Tave be raised before the steam generator safety valve with the

lowest setpoint opens? Nominal 100% power steam generastor pressure is 1000
peig. Show your work,

QUESTION S.19 (2.50)
For the following questions refer to Figure S5-19.
a8, What is the basis for curve A? (.95)
b. Why does curve A have 23 reagative slope (decrrease with increzsing -3
power)?
€+ On Figure S-19y draw the curve represerting the OTAT setpoint, (1.0)

using the following equation!t

OTAT setpoint = ATy 1,10 - 0137/ F (T - T")]
AT = indicated AT 2t rated thermasl power

T' = nominal Tave 3t rated thermzl power

d. What design feature prevents Tave from exceeding the reactor core (.5)
csafety limit when reactor power ie less than 30%7?

QUESTION S.20 (1.00)

Why is the initiasl reference transition nil ductility temperature less than
the reference transition mnil ductility temperature after 7 EFPY?

QUESTION S.21 (1.00)

Why is a centrifugal pump normally started with its discharge valve shut?

(xxxxx END OF CATEGORY 05 xxxxx)
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Table 2: Saturated Steam: Pressure Table
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Steam / Thermodynamics of steam
Entropy. Btu/ib F
10 11 12 13 14 15 16 17 18 19 20 <2.1 22 23
16507 QL\S“M Temperature F —
1600 P e /
: z
T oass0 / 7
i Wi
]
1850 % / AN /
| /
1400 7
,NIL U4 i 27\L/1 /1
| W/ /] |
1300( ‘ - . éj" 11300
| A
>
S | 5
1250 & oF COQ"‘,,;— A —11250
2 ‘ 5 See, Aj 2
3 | i o & he ) =
i o) | 2
E [ i i ’ ! | | E
1200 > ‘ 1200 =
| ‘*’ /Q? 3
! - A | z
- | | S‘I ! i -l
1150 o —+ 0i0r, gl 1150
"‘,” | # ~ ' { ’
N, { |
’ "lrQ | '
1100 ——— J : 1100
‘ 1{/
1050 | - 5 / 1050
! &7
R
| nl
1000 1 17 )% SA /// 1000
} |
950 7 ! ol — 950
/ |
900 7 // et 900
w /]
*yso 850
i / 1
" 800 N : 800
// 4 ‘
750
10 11 1.2 13 14 15 16 17 18 19 20 21 22 230

Entropy. Btu 1b. F

Mollier diagram {h-s) for steam.




6., FLANT SYSTEMS DESIGNy CONTROLsy AND INSTRUMENTATION

————————————— " ——————— -~~~ ——————————— - — -

QUESTION 4.01 (1.00)

Why do the B and C SI accumulators have two vent valves?

QUESTION 6,02 (2.00)

8. Explain the relationship between the source range nuclear
instruments and the CVCS.

b. What is the basis for this relationship?

QUESTION 6.03 (1.00)

Which power range reactor trip(s) can be blocked?

QUESTION 6.04 (2.00)

FAGE é

(1.0)

(1.0)

What are the two open interlocks provided for the RHR discharge valves to
the charging and SI pumpsy 8804 A and By and what is the basis for each

interlock?

QUESTION 6.05 (2.00)

a. What four signals vill automatically start the motor driven

pumps? Include sctpoints and coi.acidence.

AFW (1.0)

bs What signal(s) will cause the avtomatic switch of AFW pump suction (1.0)

from the CST to ESW? Include setpoints and coincidence.

QUESTION 6.06 (1.00)

What AFW pump problem would be caused by back leakage of main feedwater

into the AFW pump suclion piping?

QUESTION 6.07 (1.00)

What air system design feature is installed to limit the rate of high

pressure air loss during 38 major air line ruspture?

(xxxxx CATEGORY 06 CONTINUED ON NEXT PAGE »xxxxx)



6. FLANT SYSTEMS DESICGNs CONTROLs AND INSTRUMENTATION FAGE 7

QUESTION 6.08 (1,00)

8, How will the steam 3eneraztor atmospheric relief valves fail (+5)
(opensy closedr as-is) 1f there is 3 complete loss of prneumatic
pressure to the valve?

b+ What design feature is employed to reduce the likelihood of a (.5)
complete loss of prneumatic pressure to the steam generator
atmospheric relief valves?

QUESTION 6.09 (1.00)

05

8+ What signal(s) will cause the automatic closure of the CCW (4o
containment isolation valves? Include setpoints and coincidence. 675/

b. Why are bypass valves 1nstalled around the CCW containment (tévﬁ

isolation valves?

QUESTION 6.10 (1.00)

Describe how two of the four types of fire detectors used at Callaway
detect the presence of fires.

QUESTION 6.11 (1.00)

Name two of the three interlocks which must be satisfied in order to move
the fuel handling system's transfer car.

QUESTION 6.12 (1.00)

What is the source »f normal and emergency makeup to the spent fuel
system?

QUESTION 4.13 (3.00)

8+ Name four of the five control circuwits which receive an (2.0)
a.ctioneered high Tave signal.

b. Describe how the auctioneered low Tave signal is wsed. Include (1.0)
setpoints.,

(xxxxx CATEGCORY 06 CONTINUED ON NEXT FAGE xxxxx)



6., FLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION FAGE 8

QUESTION 6.14 (1.00)

Name two loads which are started by the LOCA sequencer which are not
started by the LOF sequencer.,

QUESTION &.15 (1.00)

Why 1s it inadvisable to take more than one power range instrument at s
time ouvt of servi e during refueling?

QUESTION 6.16 (1.00)
Why are orifices installed in the reactor vessel head vent lines?

QUESTION 6.17 (1.,00)

Name four conditions which will cause a8 Control Room Ventilation Isclation.
Setpoints are not required.

QUESTION 6.18 (1.00)

A high radiation alarm is received on 3 particulate monitor. The filter

push button 1s depresseds advancing the filter. Immediately after being

returned to service the particulaste monitor high radiation aslarm actuates
again, Is the alarm valid? Explain.

(xxxxx CATEGORY 06 CONTINUED ON NEXT FAGE xxxxx)



6. FLANT SYSTEMS DESIGNs CONTROL» AND INSTRUMENTSTION FAGE 9

QUESTION 6.19 (1.00)

Why is the reactor makeup water valve V178 required to be closed when the
reactor is in Mode 5?7 Refer to Figure 6-19.

o
veo! véoa
REACTOR l g . T0 vCT
N = : > 10
MAKE-UP v"’,,% 2? ’ I | INLET
WATER HIA *
FROM
. FCV T0 veT
Figure 6-19 108 OUTLET
QUESTION 6.20 (1.00)

Why are anti-reverse rotation devices installed on the reactor coolant
pumps to prevent their reverse rotation?

(xxxxx END OF CATEGORY Q& xxxxx)



7+ FROCEDURES - NOKRMAL» AENORMALs EMERGENCY AND

QUESTION 7.01 (1,00)

What four indications are used to verify 3 reasctor trip per E-0?

QUESTION 7.02 (1.50)
@+ What 1s ADVERSE CONTAINMENT?

bs. Why are RCS wide range RTDs used instead of core exit TCs to
determine RCS subcooling during ADVERSE CONTAINMENT?

QUESTION 7.03 (1.,00)

g, Main steam lines shouwld be isolated following an SI if steam
generator pressure drops below _____ psig.

b. If RCS pressure drops below _____ psigs the RHR pumps must be

manually restarted.

c. Alternate water sources for the AFW pumps will be necessary if
CST level decreases below '

d. Manually reinitiate SI if pressurezer level drops below
during ADVERSE CONTAINMENT,.

FAGE 10
(+35)
(1.0)
(.25)
(.29)
(.25)
(+235)

QUESTION 7.04 (1,50) .

What four conditions specified in E-0 require one oX more RCFs to be
tripped?

QUESTION 7.05 (1.00)

What action must be taken if two or more rods do not fully insert after a

reactor trip?

(xxxxx CATEGORY 07 CONTINUED ON NEXT FAGE xxxxx)



7+ FROCEDURES - NORMAL+ AENORMAL» EMERGENCY AND FAGE 11

- ————————————— -

QUESTION 7.06 (1.00)

If a3 pressurizer spray valve fails open and can not be closedy its
associated RCP must be stopped. If pressurizer pressure continues to
decreaser» procedure ES-01 requires the D RCF to be stopped., Explain why.

QUESTION 7.07 (1.00)

Whens following a failed RCF start attempt 1in which the RCF failed to
achieve full speed, can a restart be attempled?

QUESTION 7.08 1.50}

_—~

What five indicationss per ES-0.4» are used to verify natural circulation?

QUESTION 7.09 (1.00)
Why are the seal injection throttle valves opened VERY SLOWLY when
restoring seal injection flow to the RCFs?

QUESTION 7.10 (1.00)

Name the four ways specified in the steam generator tube rupture procedure
to identify the ruptured steam generator.

QUESTION 7.11 (1.00)

In 2ddition to dumping steam to the condenser or ouwt the atmospheric relief
valvesy what two methods are availasble for post steam generztor tube
rupture cooldown?

QUESTION 7.12 (1.00)

What would be the indication of voiding in the RCS during depressurizastion?

(xxxxx CATEGORY 07 CONTINUED ON NLAT FAGE »xxxx)



7. FPROCEDURES - NORMAL» AENORMALs EMERGENCY AND FAGE 12

.

- ———— - —— - ———— -

QUESTION 7.13 (2.00)

2. When» after a LOCA» must ECCS be transferred from injection to (.5)
cold leg recirculation®?

b+ Whens after a LOCAy must ECS be transferred from cnld leg to hot (+3)
leg recirculation?

¢+ What asre the two reasons for transferring to hot leg (1.0)
recirculation?

QUESTION 7.14 (1.50)

@+ Wihel is the pressurizer auxiliary spray water differentiazl (.5)
temperature limit?

b« What action must be taken if this differential tempersture limit (1.0)
1s exceeded?
QUESTION 7.15 (2.00)

All RCFs and RHR pumps may be shut off for 3 certain period of time
during cold shutdown provided two precauticons are observed.

&+ How long is that period of time? (0.5)
bs What zre those two precautions? (349)
QUESTION 7.16 (1,00)

Any plant changes which cause a sudden change in RCS temperature during an
approach to criticality must be avoided. Nzme two plant changes which
could affect RCS temperature,
QUESTION 7.17 (1.00)

What action must be taken if the reactor is not critical by the time the
contrel rods reach the maximum 2llowzble withdrawal limit?

(xxxxx CATEGORY 07 CONTINUED ON NEXT PAGE xxxxx)
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FROCEDURES - NORMAL» AENORMAL,» EMERGENCY AND FAGE 13

QUESTION 7.18 (1.00)

What action must be taken following a3 thermal power change in excess of 15%
of rated thermzl power?

QRUESTION 7.19 (1.00)

Why should the turbine not be operated a2t load with a back pressure in
excess of § incles of mercury absolute?

QUESTION 7.20 (1.00)

Rhen must the PORV Cold COverpressure Mitigsliun Sysiem be placed into
service?

QUESTION 7.21 (1.,00)

What are the immediate operator actions in case of a2 continuvous rod
withdrawal accident?

(xxxxx END OF CATEGORY 07 xxxxx)



ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS FAGE 14

QUESTION 8.01 ( «50)

True or False. The shift compliment may be one less than the minimum
requirement for & maximum of two hours in order to accomodate on-coming
shift members who arrive late.

QUESTIOM 8.02 ( +50)

Who has the authority to clear the Control Room of rnonessential personnel?

QUESTION 8.03 (1.00)

If an individual performing an activity can not follow the gprocedure as
wiritilen, whal must he do?

QUESTION 8.04 ( +50)

True or False. If & temporary procedure change is being written» approved,
end implemented in the field, its implementation is permitted prior to
completion of the Nuclear Safety Evealuation Checklist.

QUESTION 8.0S ( +50)

If a2 temporary change to a procedure is given to the $5/08 on 3 backshifi,
to whom does he send the original copy of this temporary change?

QUESTION 8.06 ¢ +50)

Who can approve deviations from the overtime restrictions?

QUESTION 8.07 ( +350)

True or False., Routine Reactor Building entries require completion of a
Very High Radiation Area Access Request Form (CA 420) prior to the entry
if the Reactor Building is designated a Very High Radiation Ares.

(xxxxx CATEGORY 08 CONTINUED ON NEXT FAGE xxxxx)



8., ADMINISTRATIVE FROCEDURES» CONDITIONS, AND LIMITATIONS FAGE 1

QUESTION 8.08 ( .50)

A maimum of people are allowed inside containment at any one time

while the rezsctor is in mode 1.

QUESTION 8.09 (1.00)

What action must be taken if the 2047 level Fersonnel Hatch becomes
inoperable while personnel are inside containment when the reactor is in
mode 17

QU.STION B8.10 ¢ +350)

Which individual has the authority to waive the pre-entry radiation curve
requirement when conditions necessitate immediate access to the Reactor
Building®?

v
7

QUESTION B8.11 ¢ +50)

True or False. The protective clothing requirements for an emergency
Reactor Building entry are not applicable to fire brigace members who are
dressed in bunker gear.

QUESTION B8.12 ( +50)

True or False. Fersonnel entering a2 suspected atmosphere of unknouwn
hazards in an emergency situation shall wse an air purifying respirator
(filter mask) until the atmosphere can be tested.

QUESTION 8.13 ( +50)

True or False. Fersonnel who have accessed the RCA under 3 GRWF zre not
permitted to enter a room which has @ SRWF in effect for any portion of
that room.

(xxxxx CATEGORY 08 CONTINUED ON NEXT FAGE xxxxx)
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8+ ADMINISTRATIVE FROCEDURES, CONDITIONS, AND LIMITATIONS FAGE 16

QUESTION 8.14 (1.00)
@, Who has jurisdictionzl authority over the main generator disconnect (.5)
switches?
b+ Who has functionzl authority over the mzin generator disconnect (.5)
switches?
QUESTION 8.15 (2.00)

Name two general situations in which tags placed on safety related systems
do not require physical independent verification to be performed.

QUESTINON /.14 (1.00)

Name two of the three generzl categories of Safety Related systems.

QUESTION 8.17 (1.50)
8, What is the purpose of a Loczl Control Tag? (1.0)
b+ How many Local Control Tags may be issued for 2 component at one (a5)
time?
QUESTION 8.18 ( .50)

If the individual holding the Workman's Frotection can not be reacheds who
may assume responsibilty and authorize release?

QUESTION 8.19 ( +50)

True or False. Friority E maintenance may start without asn approved work
request.,

QUESTION 8.20 ( «S50)

True or False. Fersonnel Frotection requirements are wnnecessary and rieed
not be assigned by the Safety Department prior to entry into a confined
space if the atmosphere is classified as Class A.

(xxxxx CATEGORY 08 CONTINUED ON NEXT FAGE =xxxxx)




8, ADMINISTRATIVE PROCEDURES» CONDITIONS, AND LIMITATIONS FAGE 18

——————————— - ———————— - — - —————— - —— -

QUESTION 8.26 ( +50)

True or False. When one component addressed in 8 surveillance is in the
Equipment Out-of-Service Log» the surveillance can not be signed as
acceptable until the ouwt-of-service component is returned to service and
tested.

QUESTION 8.27 ( +50)

True or False. Egquipment Dut-of-Service Lo3g entries are required to be
made for 8ll Technical Specification equipment takern cut of service, even
if the reactor is in mode 4 and the equipment is only required to be
operable when the reactor is in mode 1.

GUESTION ¢ 28 ( «50)

Which of the following log books is NOT required to be reviewed by the
on-coming shift supervisor FRIOR to watch relief?

@+ Workman's Frotection Assurance and Cawtion Tagging Log
b. Us Ry 0. Log

c. Temporary Modification Log

d. Equipment Out-of-Service Log

QUESTION 8.29 (1.50)

a8+ Which Technical Specification Safety Limit is aspplicable when the (.,%9)
reactor 1s in mode 57

b. What two actions must be taken within one hour if this Safety (1,0)
Limit is violated while the reasctor is in mode 57

GUESTION 8.30 (1,00)

How many centrifugal charging pumps are required by Technical
Specifications to be cperable when the reactor 1s in mode!

8¢ 27
be 47

(xxxxx CATEGORY OB CONTINUED ON NEXT FAGE xxxxx)



8., ADMINISTRATIVE PROCEDURES» CONDITIONSs AND LIMITATIONS FAGE 19

- ————————————————— -~ ——— - —————_——————— - ————-——— - - -

QUESTION 8.31 ( +50)

Whose permission is needed prior to changing the position of any locked
component?

QUESTION 8.32 (1.00)

How is the position of a3 locked open valve verified if an installed
locking device prevents handwheel movement?

(xxxxx END OF CATEGORY 08 »xxxxx)
(xxXXXXXExxx END OF EXAMINATION XEXEXXXEEXXKEXX)
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S+ THEORY OF NUCLEAR FOWER FLANT OPERATION, FLUIDS» AND FAGE 20
S TTNRNODTRANIES . . orromETesesaee
ANSWERS -~ CALLAWAY -85/12/17-HIGGINS, R,
ANSWER 5.01 (1.50)
SDM in mode S is 1.0% Ak/k (.2)
SDM in mode 4 is 1.3% Ak/k (+2)
increase in SDM is .3X Ak/k» which equals 300 pem (+3)
from Figure S-1a, boron worth at 1000 pcm and 200 F is 13 pem/ppm (+3)
change in boron concentration is 300/13 = 23 ppm (.2}
from Figure S-1by 220 gallons of boric acid must be added (+3)
REFERENCE

Tech Specs 3.1.1.1y 3.1.1.2y Table 1.2
KSA 3.1 001 010 KS.35% 3.6

ANSHER S5.02 (1.00)

Critical rod position is predicted to be greater than the zero power rod
insertion limit (46 steps on bank C or 161 steps on bank E).

REFERENCE
Tech SP.CS 4.1.1.1.1
KSA 3.1 001 010 KS.35% 3.6

ANSKER 5.03 (1.00)

At 1000 MWD/MTU the poison rods are burning outs, o2ffsetting fuel depletion.
At 9000 MWD/MTU almost all of the poison rods have burned outs requiring
boron dilution to offset fuel depletion,

REFERENCE
Large FPWR Core Control, p 2-12
KSA 3.1 001 010 KS.21% 3.9



S+ THEORY OF NUCLEAR FOWER FLANT OFPERATION, FLUIDS» AND FAGE 21

- —————— - —————————————————— - ——————————————— -~

ANSHERS -- CALLAMWAY -85/712/17-HIGCINS,» R.

ANSWER 5,04 (2.00)

8+ Any three of the following (.5 each)!
1. Maintain scceptable power distribution limits.,
2. Maintain minimum shutdown margin,
3. Limit potential effecte of rod misalignment.
4, Minimize effects of an ejected rod. T
be Maintzin & negative MTC.

— " gl

o

REFERENCE
a8+ Tech Spec Eases 34 1.3
KSA 3.1-2 KS.04% 4.7

b Curve Book Figure 2-13

ANSMWER 5.0% (1.00)

Fossibility of localized damage from some of the fuel elements becoming
overheated. OR Exceeding power peaking factors,

REFERENCE
Large FWR Core Control, p 4-29
KSA 3.1-3 KS5.387 4.1

ANSKER 9.06 (1.00)

Ensure that the axial pesking factor for Fg(Z) is not exceeded during
either normal operation or xenon redistribution.

REFERENCE
Tech Spec Bases 3/4 2.1
KSA 3.1-4 KS.52F 3.6




S+ THEORY OF NUCLEAR FOWER FLANT OFERATIONs FLUIDSs, AND FAGE

ra
r

————————————————————————— - ————— - - ————————— - ——-— - -

THERMODYNAMICS
ANSWERS -- CALLAMWAY ~8%9712/17-HIGGINSy R,
ANSHER 5,07 (2.00)
8. False (+5)
be True (+5)
cs True $a5)
d. False (+3)
REFERENCE

Curve Eook Figures 4-1. 4-2 znd 4-3
Large FWR Controls p 4-31
KSA 3.1-2 KS.13% 4,0

ANSWER S.08 (1.00)

Delayed neutrons are born at energles belou the threstold energy for fast
fission of uranium 238 =
REFERENCE

Fundamentals of Nuclear Reactor Fhysicsy p 7-34
3.1 001 00C KS.47; 3.4

ANSWER 5.09 (1.00)
Production of plutonium isotopes.
REFERENCE

Fundamentals of Nuclear Reactor Fhysicss p 7-33
KSA 3.1-3 KS5.47% 3.4

ANSHER .10 ( .S0)
Eorate

REFERENCE
Large FWR Core Controls, p 8-32
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S+ THEORY OF NUCLEAR FOMER FLANT OFERATIONs FLUIDSs AND FAGE 24

- —————————————— -~ ——— -

ANSHERS -~ CALLAMWAY -85/712/17-HIGGCINSy» R.

ANSHER S.14 ( +735)

1500 psig = 1515 psia

1915 psia corresponds to a8 saturation temperature of 598 F
598 - 100 = 498 F

498 F corresponds to a8 saturation pressure of 675 psia

675 psia = 6460 psigy (+75)
(650 to 670 psig will be awarded full credit)
REFERENCE

Steam Tables
KSA 3.1-4 K5.56% 4.6

ANSWER S5.18 ( +75)

2100 psig = 2115 psia

25 psig = 40 psis

Isenthalpic expansion of saturated steam from 2115 psis to 40 psia gives
a8 saturated mixture of ligquid and steam.

The saturation temperature at 40 psia is 267 F. (,75)
(260 F to 280 F will be awarded full credit.)
REFERENCE

Steam Tables
Mollier Diagram
KSA 3.3-2 A1.09% 3.7

ANSHER S.16 (1,00)
Any two of the following!
1., Radiolytic decomposition of water (.5)
2. Zirconium-water reactions (+5)
3. Metal corrosion (+8)
4. Release of hydrogen dissolved in the RCS (.5)
REFERENCE

Contzinment Ventilation Lesson Flany g 20
KSA 3.,6-23 KS.03F 3.6



S« THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDSs AND FAGE

T~ ——————————-————————— - -———— - ——— - -

r
o

ANSHERS ~-- CALLAWAY -85/12/7/17-HIGGINS,» R,

ANSHER 9.17 (1.50)

8. b% £«35)
b Prevent an explosion. (1.0)
REFERENCE

Containment Ventilation Lesson Flans p 21

ANSHER 5.18 (1.50)
ave 15 088+ F. —~—r—
Lowest opening steam generator safety valve setpoint is 1185 psig. (+2)%
1185 psig = 1200 psia (+2)%
Saturation temperature corresponding to 1200 psia is 567 F. (+2)5
Steam generator pressure at 100X power is 1000 psig.
1000 psig = 1015 psia (e2)%
Saturation temperature corresponding to 1015 psia is S47 F. (.2)%
967 F - 547 F = 20 F (.SL
REFERENCE

Tech Spec 3/4y p 7-3
Rod Control Lessun Flany p &
KSA 3.2-5 KS.08% 4.1

ANSHWER 9»19 (2.50)
a8+ Frevent Thot from reaching saturation. (.5)
bs As power increassesy AT increases» so Tave must decrease to keep (+5)
Thot from reaching saturation. Jguﬁpgi;ﬂ'
c. See attachet;r?tgm‘rfw pedkior Judmiy (1.0)
d., Steam Generator Safety Valves (+3)
REFERENCE

Thermal Hydraulicss p 13-53
Tech Specsy p 2-1
System Generics 2-1, #95
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S+ THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDSs» AND FAGE

——————————— - ———— i ———— - —————————————— - ——————————— -

ANSWERS ~-- CALLAMWAY -85/12/17-HIGGINS» R,

KSA 309‘2 K5001; 308

ANSUWER 9.20 (1.00)
Neutron embrittlement
REFERENCE

Tech Specs Figure 3.4-3
Thermal Hydraulicse p 13-60
KSA 3.,1-2 KS5.15} 4.0

ANSHWER 9.21 (1.00)

So the pump reaches rated speed fastery thus limiting the amount of time
starting current is applied to the pump.

REFERENCE
Thermal Hydraulicss p 10-43
KSA p A-9y #12

-~
-~
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6. FPLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION FAGE 27

ANSHWERS -~ CALLAWAY -85/12/17-HIGGINS,» R.

ANSHER 6.01 (1.00)

‘fhe motor-operated gste valves for B and C accumulators may become inoper-
able after a8 LOCA because of their location$ These asccumulators have two
vent valves to provide redundant means for venting nitrogen and preventing
it from being introduced into the RCS.

REFERENCE
Accumulator Lesson Flans p 4
KSA 3.2-13 K6.03% 3.2

ANSHER 6.02 (2.00)

a. Boron dilution protection system! if counts received by the (1.0)
source range instruments in one minute exceed twice the number
of counts received in any one of the last ten minutes» charging
pump suction shifts from the VCT to the RWST.

b+ Regain adequate shutdown margin, (1,0)

REFERENCE
NIS Lesson Flany» p 18

ANSWER 6.03 (1.00)
power range low power trip
REFERENCE

NIS Lesson Flany p 27

ANSWER 6.04 (2.00)
1. RHR suction valves from the RCS (B701 A/E or 8702 A/B) must be (+5)
closed.
Overpressurization protection for the SI system. (.9)

+ Either both of the SI pump recirc valves (8814 A/E) or the common (+5)
header isolation valve (8813) must be closed.

Frevents pumping of radioactive fluid basck to the RWST, {.+5)
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REFERENCE
RHR Lesson Flans p &

ANSWER 6.05 (2.00)

a8, 1. 2/4 lo-lo steam generator levels (.05) of 23.5% (.1) on 1/4 steam
generators (.1)

2+ loss of both MFW pumps (+2%5)
3. LOCA sequencer 4L
4, LOP sequencer (.25)

be 2/3 AFHW suction pressure cf 21.71 psia or less (.S5) in conjunction
with an AFW actustion signal (.5).

REFERENCE
AFW Lesson Flary p 195

ANSWER 6.06 (1.00)

Fossible pump failure due to steam binding. OR
FEFE?&NCE ? 1’”:“/" 7 F7 7 .

IE Bulletin No 85-01

KSA 3.5-43 A2.0463 3.0
ﬂnff WMW Ja-3

ANSHWER 6.07 (1.00)
Flow restricting orifices.,
REFERENCE

Service and Instrument Air Lesson Flany p 11

ANSWER 6.08 (1.00)
a. Closed (+5)
b. Nitrogen Accumulator (+5)
REFERENCE

Main Steam System F+IDy OFP-M-0ZAEQ1(Q)
Service and Instrument Air Lesson Flany p 10
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ANSWER 6,09 (1.00)
, oS

a. CIS 'B'! 2/4 containmer.t pressure signals 27 psig or greater (S
b. Restore CCW flow to the RCFs during a3 CIS 'B' condition <£153
REFERENCE

CCW Lesson Flany p 19 and 22

Containment Spruy Lesson Flany p 11
ANSHER 6,10 (1.00)

Any two of the following (.S each)!

1. Tonization! detects ions produced during combustion.

2+ Photo-electric! detects visible smoke particles,

3. Infrared! senses light produced by open flames

4, Thermal! senses,rate of temperature rise. W&MW

.4‘414L~1 v

REFERENCE

Fyrotronics Lesson Flany p 7

ANSHER 6.11 (1.00)

Two of the following!

1, Fermissive switch on the containment control console is in the (+5)

permissive position.

2. Both upender lifting arms are in the down position., (

3. The fuel transfer tube gate valve is fully open. (+5)
REFERENCE

Fuel Handling System Lesson Flans p 9

ANSWER 6.12 (1.00)

Normal - CVCS (s9)
Emergency - ESW (+5)
REFERENCE

Fuel Fool Cooling Lesson Flan» p 10
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ANSHWER 6.13 (3,00)

a. Four of the following (.5 each):
1, Rod Control System
2. Steam Dump Control System
3. Fressurizer Level Control System
4, Reactivity Computer for MTC
S« Rod Insertion Limit

be C-16+ the avtomatic turbine loading stop signal (.25) which inhibits
turbine loading if Tave is less than 553 F (.25) or 20 F below Tref
(+25)» whichever is lower (.25),

REFERENCE

RCE Instrumentation Lesson Flany p 18

ANSHWER 6.14 (1.00)
Any two of the following (.5 each)?
1. SI punps

2+ RHR pumps
3+ Containment Spray Fumps

REFERENCE
Safeguards Fower Lesson F° ny p 3-15y 16

ANSKWER 6.15 (1,00)

If two or more power range instruments exceed F-10, both source range
detectors would be disabled.

REFERENCE
NI Lesson Flane p 73
ANSHER 6.16 (1.00)

Limit flow to the capacity of one centrifugzl charging pump in the event
of 2 vent line rupture.

REFERENCE
Reactor Vessel and Core Construction Lesson Flany p 21
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ANSHER 6.17 (1.00)

Any four of the following!

1. Containment High Radiation RE3/132

2., Control Rocm Air Supply High Radiation RE 04»0%
3. Containment Furge Exhaust High Radiation £E 22+33
4, Containment Isolation Fhase A

5. Safety Injection

6+ Fuel Building High Radiation (FEIS)

REFERENCE

Ventilation System Lesson Flarn» p 11

ANSWER 6.18 (1.00)

The alarm is not valid.

-85/12/17-HIGGINS»
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R

collect on the filter paper and be transported to the detector. (.5)

REFERENCE
Frocess Radiation and Area Radiation Monitoring System Lesson Flansy p 9 and

18

ANSWER 6.19 (1.00)
Minimize the severity of a3 dilution accident.
REFERENCE

CVCS F+ID» OF-22ECOS(Q)y Note 14

(+25)
(.2%)
(.23)
(.25)
(.295)

(+25)

(+5) It takes several minutes for particulates to

ANSWER 6.20 (1.00)
Reverse rotation during pump siarts casuses excessive starting currents.,
REFERENCE

Reactor Coolant Lesson FPlany p 10
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ANSWER 7.01 (1.00)
1. All rod bottom lights iiluminated (,295)
2+ Reactor trip and bypass breakers open (.29)
3+ NR-45 recorder - decreasing flux (.295)
4. NIS indicators - derreasing flux (+25)
REFERENCE
E-0y p 2
ANSWER 7.02 (1.50)
a. 160 F (+95)
b. Core exit TCs are not reliable in the post-LOCA containment (1.0)
environment.
REFERENCE

E-0y» p 2 and 13

ANSHER 7.03 (1.00)

a. 615 (+25)
be. 320 (+23)
c. 15% (.2%5)
d. 28% (.2%5)
REFERENCE

E-0Cy p 6y B and 14y and the foldout
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ANSWE™ 7.04 (1.50)

1. At least one charging pump or SI pump running (+6)

and RCS pressure less than 1400 psig. (+3)

2, CCW flow to the RCF motor is lost for more than two minutes. (+3)
3+ Upper bearing temperature reaches 195 F, (+15)
4. Lower bearing temperature reaches 195 F. (+15)
REFERENCE

E-0 foldout

ANSHER 7.05 (1,00)

Emergency borate 100 ppm for each control rod not fully inserted,
REFERENCE

ES~0.1» P 3

ANSUWER 7.06 (1.00)

The spray driving hesd is the differential pressure between the surge line
and spray line. W c¢h D RCP running» the static pressure at the surge line
will be less thar the static pressure in the loop with the idle RCF,
thereby generating spray flow.

REFERENCE
Reactor Coolant Lesson Flarny p 22

ANSHER 7.07 (1.00)

After the motor has been allowed to cool by standing idle for at least
30 minutes., o

REFERENCE
ES-0.1» attachment 4, p 1
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ANSHWER 7.08 (1.50)

1, RCS subcooling - more than instrument errorhnlst:;4-14ﬁp1)

2. Steam pressure - stable

3. RCS hot leg temperature - stable or slowly decreasing

4. RCS cold leg temperature - near saturation temperature for steam
pressure

S+ Core exit TCs - stable or slowly decreasing

REFERENCE
ES-0.4y attachment 2

ANSHER 7.09 (1.00)
Avoid thermally shocking the RCF bearings and seals.

REFERENCE
ES-1.1» attachment 4y p 2

AﬁfHER ;gy{zﬁ (1. 00) 7
ﬁﬁn;ﬁiect increa 1n the st am generator narrow range level

2. High activity in the steam generalor sample
3+ High radiation in the steam generator steam line
4., High radiation in tho steam generator blowdown line

géFERENCE &‘Agt 25

E-3» p 4

ANSWER 7+11 (1.00)
1. Backfill
2. Blowdown

REFERENCE
ES‘Q.!’ 302’ 303
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ANSHER 7.12 (1,00)
o
Rapidly increasing pressurizer level.

REFERENCE
ES-1.2» P 17

ANSHWER 7.13 (2.00)
8+ When RWST level drops to 36%
bs 24 hours after initiation of the LOCA
¢+ 1. Flush borén from the upper regions of the core
2. Quench any steam bubble in the top of the head

REFERENCE
SI Lesson Flans p €
E-1y p 12 and 13

ANSUWER 7.14 (1.50)
a8+ 320 F
bs Initiate an incident report for accountability

REFERENCE
O0TE~-2Z-00001y step 2.6.1.1

A ISWER 7:18 (2.00)
@+ One hour

b. 1. No operations which could cause RCS dilution are permitted,
2. Core outlet temperature is maintained at least 10 F below
saturation.

REFERENCE
DTG"ZZ’OOOOIQ ‘tﬁp 20901

FAGE 35

(+3)

(1,0)

(.5)

(.75)
(+75)
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ANSHWER 7.16 (1.00)

1, Feeding the steam generators (+5)
2., Withdrawing steam from the steam generators (.5)
REFERENCE

0TG-ZZ-00002y step 2.8

ANSMWER 717 (1.00)
Fully insert Control Eank D
REFERENCE

O0TG-ZZ-00002, step 4.2.11

ANSKWER 7+18 (1.00)
Saﬁflo«}ﬁg unit vent and containment purge for principle ggmma emitters.
CS Jrae 44n£;qjﬂnq1 Acqaﬁfuﬁzﬁj.
REFERENCE OR & /Wyﬁwﬁ’ o flS
O0TG-ZZ-00003y step ‘2.6
oeer 4, 2.9 ard 2.10
ANGHER 237 (1.,00)
A generator or electrical trip could overspeed the turbine.
REFERENCE

01G-2Z-00003y step 2.7

ANSWER 7+20 (1.00)
Frior to any RCS cold leg temperature reaching 368 F

-

b

REFERENCE
O0TG-ZZ-00004y step 4.1.23



7+ PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE 37

RADIOLOGICAL CONTROL

ANSWERS -~ CALLAWAY -85/712/17-HIGGINSy» R.

ANSHER 7.21 (1.00)

1. Flace the rod bank selector switch in manual and attempt to insert (.5)

the control rods.
2. If the rods continue withdrawings» trip the reactor. (.5)

REFERENCE
0T0-SF-00002y p 2
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ANSWER 8.01 { +50)

False

REFERENCE

AFA-ZZ-00010 step 4.4

ANSKER 8.02 ( +50)
§5/08

REFERENCE
AFA-ZZ-00010 step 6.8.3

ANSHWER 2.03 (1.00)

Flace the system/component in a2 stable and safe condition (.5) and notify
the responsible supervisor. (.5)

REFERENCE
APA—ZZ‘OOIOO 'teP 2:2:48,1.1

ANSWER 8.04 ( +50)
True

REFERENCE
AFA-ZZ-00101 step S5.1.5.1

ANSWER 8.05 « .50)
RMS Supervisor (Document Control)
REFERENCE

AFA-ZZ-00101 step S.1.11
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ANSWER 8.06 « .50

Flant Manager or EDO. .

REFERENCE

AFPA-ZZ-00130 step 2.2

ANSUWER 8.07 ( +50)
False

REFERENCE
AFA-ZZ-00160 step 4.4.4.1,3

ANSWER 8.08 ¢ +50)
20

REFERENCE
AFPA-ZZ-00160 step 4.4.4.3.4

ANSHWER 8.09 (1.00)

Reactor Building access shouwld be discontinuved and al]l personnel should
exit the Res>tor EBuilding.

REFERENCE
APA-Z2-00160 step 4.4.4.3.5

ANSHER 8.10 ( +50)
Shift Supervisor

REFERENCE
APA-22-00160 step 4.4.5.1
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ANSWER 8.11 ( +50)

True

REFERENCE

APA-2Z-00160 step 4.4.5.1.4

ANSHER 8.12 ( +50)
False

REFERENCE
AFPA-ZZ-00160 steps 4.13.6.4 and 4.13.7

ANSHWER 8.13 { +50)
False

REFERENCE
AFA-ZZ~-00161 step 3.5

ANSWER 8.14 (1.00)
a. FPower Dispatcher
b. 85708

REFERENCE
AFA-ZZ~-00310 step 3.4.2

ANSMWER 8.19 (2.00)

1. When independent indication unequivocally depicts the status of the
component.,
2, When the concept of ALARA sould be violated,

REFERENCE
APA-ZZ-00310 step 4.2.2.1.
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ANSHER 8.16 (1.00)

Two of the following!
1. systems which assure the integrity of the RCS boundary.

2. systems which assure the caps«bility to shutdown the reactor and
maintain it safely shutdown.

3. systems which nxtlgat off-site e posnres.
REFERENCE ”ﬁ /I ‘”’#“"I . [ frropopa o fows peoliclio,

AFA-ZZ-00101 step 2.
oDf -22- 00002 4&#‘ 3.2

ANSHER 8.17 (1.50)

@+ Frotection of the individual who must operate a8 component during (1.0)
the cgurse of maintentance or testing.

B Ofe W #‘""J“‘?‘”M’VM (+5)

REFERENCE
AFA-ZZ-00310 steps 3¢5:¢2¢1 and 3:5:2.:95

ANSHER 8.18 ( +50)
EDOD

REFERENCE
AFA-ZZ-00310 step 4.3.2

ANSHER 8.19 ( «50)
True

REFERENCE
AFA-ZZ-00320 step 2.9.1

ANSHER 8.20 ( +50)
False
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REFERENCE
AFPA-Z7 00372 step 4.4.1.6

ANSHER g.21 (1.00)
a. Flant Manager or EDO

b. S8

REFERENCE

CONDITIONS» AND LIMITATIONS FAGE 42
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AFPA-ZZ-00380 steps S+1+5,141 3nd 5.1.5.2

ANSHER 8.22 ( +50)
False

REFERENCE
AFA-ZZ-00742 step S.2.2

ANSHER 8.23 ( +50)
0s

REFERENCE
AFA-ZZ-00743 step 2.2

ANSWER 8.24 (2.,00)
a. Site Emergencies
b. Alert

¢+ Fublic Relations
d+ Recovery Manager
REFENLENCE

EIF-2Z-00102 §t.PS 4.3y 4.11.1y 4.10.4 and 4,12
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QUESTION 8.21 (1.00)
Who is the approval authority for installing jumpers on!
8. Safety Related equipment? (+5)
b+ non-Safety Related equipment? (+S5)
QUESTION 8.22 ( +50)

True or False., MWhen several hot work jobs sre to be performed in a plant
ares where hot work permits are required» only one hot work permit needs to
be issued.,

QUESTION 8,23 ( +50)
Who is the Fire Erigade Leader?

QUESTION 8.24 (2.00)
Complete the following statements.
8. Evacuation is mandatory for emergencies classified as _____ or (D)
higher,
b. The 0SC shall be activated for emergencies classified as _____ or (+95)
higher.,
c+ The emergency coordinator or EDO shall contact _____ to give (+5)
approved information for release to the news media.
d« At Site or General Emergency classification levelsy the _____ is (+9)

notified and asked to activate the Corporate Emergency Organization.

QUESTION 8.29 (1.00)

Under what circumstances is it permissible to use recycled (tritiated)
water to provide makeup to the RMHST?

(xxxxx CATEGORY 08 CONTINUED ON NEXT FAGE »xxxx)
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ANSHWER 8.25 (1.00)

To avoid load reduction when normal makeup water is not available from the
DWST or RMWST,.

REFERENCE
Standing Order 85-025

ANSWER B8.26 ( +50)
False

REFERENCE
Standing Order 84-24

ANSHER 8.27 ( +50)
True

REFERENCE
0DP-2Z-00002 step 4.1.2

ANSHER 8.28 ( +S0)
b.
REFERENCE
0DF-2Z-00003 steps 4.2.4 and 4.2.7.2
ANSWER 8.29 (1.50)
@+ RCS pressure shall not exceed 2735 psig. .8)
bs 1+, Reduce RCS pressure to within its limit within 5 minutes. (+5)
2. Notify the NRC Operations Center by telephone as soon as (+5)
possible,
REFERENCE

Tech SP.C 2+142 8nd 6,741,
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ANSWER
a. 2
be 1

REFERENCE
Tech Spec 3.5.2 and 3.5.3

8.30 (1.00)

ANSHWER
§6/08

REFERENCE
ODF-22-00004 step 5.4.2

8.31 ( +S50)

ANSHWER 8.32 (1,00)

Remove the locking device and asttempt to move the handwheel

CONDITIONS, AND LIMITATIONS

-85/12/17-HIGGINS,

direction only enough to verify valve movement.

REFERENCE
ODP-Z2-20004 step 6.1.2

R.

FAGE

in the closed




