OCT $1 1984

ENCLOSURE 1
EXAMINATION REPORT NO. 50-413/0L-84-01
Facility Licensee: Duke Power Company
422 South Church Street
Charlotte, N.C. 28242
Facility Name: Catawba Nuclear Station
Facility Docket No. 50-413

Written and oral examinations were administered at the Catawba Nuclear Station
near Clover, South Carolina.
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Summary:
Examinations on September 10-14, 1984
Oral examinations were administered to seventeen candidates, sixteen of whom

passed. Seventeen candidates were administered written examinations of whom
fourteen candidates passed.
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2.

REPORT DETAILS

rsons Examined

SRO Candidates: RO Candidates

. Ballenger
. lce

. Kimball

. Kimray

. Leathers

. Long

. Loss

. Miller

. Poetzsch
E. Spurlin

Other Facility Employees Contacted:

*J. W. Hampton, Plant Manager

*C. W. Graves, Superintendent of Operations
*W. H. Barron, Senior Instructor

*D. Tower, Operations Engineer

*J. Knuti, Operations Engineer

NRC Employees Contacted

*P. Skinner, Senior Resident Inspector of Operations
*K. VanDoorn, Senior Resident Inspector of Construction

. W. Ellingwood
T. Lee
Ramseur

H. Rhyne

R. Saunders
L. White

L. Yon

PHEvrepoen
OTXLmOmMUET
CB®rEATD

Examiners:

#*T. Rogers
*A. Johnson
0. Burke
*M. Baldwin

R. Thorntun

*Attended exit meeting
#Chief Examiner



Enclosure 1

ion Revi i

At the conclusion of the written examinations, the examiners met with
Wendel' Barron, Tommy Kiker, Devereux Tower and Bob Ferguson to review the
written examination and answer key. The following comments were made by the
facility reviewers:

(1)

(2)

(3)

Question 6.7
Facility Comment:

This question should be deleted because the Rad-Chem Group
operates the waste gas system and not the Operations Group.

NRC Resolution:

10 CFR 55.22(1) requires procedures and equipment available for

handling and disposal of radioactive materials and effluents be

included in the content of a senior operator written examination,
therefore, this question will remain as part of the examination as
prescnted during the exam review.

Question 6.12,
Facility Comment:

Choice "C", Nuclear Service Water System, should also be accepted
as A correct answer.

NRC Resolution:

The reference material provided by the facility did not include
the Reactor Coolant Pump motor cooler as a load on the Nuclear
Service Water System in the Nuclear Service Water System or the
Reactor Coolant Pump Plant Summary Manual Chapters. However,
since the Nuclear Service Water system is indee a backup cooling
water supply, as supported by Piping and Insurument Drawing
RN-15742.3, answer (b) or (c) will be credited as a correct
answer. The answer key has been changed to reflect this.

Question 6. 14
Facility Comment:

There is no orrect answer, CPCS set point 1s 2 .3 psid as per
Talile 3.3-4 of Tech Specs.
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(4)

(5)

(6)

NRC Resolution:

The reference material provided indicated a setpoint of 0.35 psid
which is “he only choice that is greater than the 0.3 psid
requirement of Tech Specs. Since the reference material does not
confiict with the Tech Spec requirement, this question and answer
will remain as part of the examination as presented during the
exam review.

Question 7.8
Facility Comment:

Answer "C" should be accepted as correct as per the Nuclear
Service Water normal operating alignment CN-SYS-RN-1.

NRC Resolution:

Since the question did not speci._ the plant conditions during the
loss of the Nuclear Service Water pump, choice (c) or (d) will be
credited as a correct answer. The answer key was changed to
reflect this.

Question 7.11
Facility Comment:

"Rod control urgent failure does not exist" should also be
accepted as correct.

NRC Resolution:

Since the Rod Control urgent failure annunciator resoonse
procedure 0P/1/B/6100/10C, page 12 cautions the operators in the
immediate actions not to move rods with the alarm in, "Rod Control
Urgent Failure does not exist” will be credited as a correct
answer. The answer key was changed to reflect this.

Question 7.13
Facility Comment:

EP-01 provides an additional answer that should be considered
correct. That is "secondary heat sink available."

NRC Resoiution:
"Secondary heat sink available" is acceptable as one of the

correct responses in accordance with EP/1/A/5000/01 step 15.d.
The answer key was changed to veflect this,
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(7) Question 7.17

Facility Comment:

Two cases for containment conditions are in EP-2F3 and the
conditions for the other case should be added to the answer key.
The other case is containment without hydrogen and the additional
conditions are:

(a) Head vent block valves are energized.
(b) VWV (containment ventilation) is operating.

Reference EP-2F3, page 6 (Retype 0).

NRC Resolution:

"Head vent block valves are energized" and "containment ventila-
tion is operating" will each be accepted as one of the required

four responses in accordance with EP/1/A/5000/2F3, steps 12.b. and
12.c. The answer key was changed o reflect this.

b. RO Exam

(1)

(2)

Question 1-4.
Facility Comment:

6.8% reactivity total from Xenon should also be considered correct
because of the way he curve is laid out.

NRC Resolution:

6.8 + .3% total reactivity worth from Xenon will be the only
correct answer based on the Catawba Unit Data Book curves 6.6.1
and 6.6.2. The answer key was changed to reflect this.

Question 2-4

Facility Comment:

Accept containment pressure setpoint of t 1.2 psig and steam line
pressure of >725 psig as listed in Table 3.3-4 of Tech Specs.

NRC Resolution:

1.2 psig and 725 psig will be accepted as correct setpoints in
accordance with the updated values specified in the Tech Specs.
The answer key was changed to reflect this.
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(3)

(4)

(5)

(6)

Question 3-8

Facility Comment:

Answer key should be NV238, not NV236.

NRC Resolution:

The answer key has been changed as supported by CN-SYS-NV-1 system
diagram. However, the valve number is not required for full
credit.

Question 3-9

Facility Comment:

Answer for part b should consider C-7A and C-7B as correct
answers.

Answer for part c should accept vacuum system and circulating
water system.

NRC Resolution:

C-7A and C-7B has been added as acceptable answers for part b as
supported by CNS PSM CN-IC-IDE. The vacuum system and circulating
water system are two systems that are required to satisfy the C-9
permissive as already stzted for the answer to part c. These
systems will be credited as correct responses but are not
considered changes to the answer key.

Question 3-12

Facility Comment:

The part of the answer on FWP AP program should not be required
because this is part of the Feedwater Pump Turbine Speed Control
System and not the Steam Generator Level Control System.

NRC Resolution:

The FWP AP program was deleted as part of the required answer
since the facility comment was supported by the Catawba Plant
Summary Manual Vol III, section IWE.

Question 4-3

Facility Comment:

EP-01 provides an additional answer that should be considered
correct. That is "secondary heat sink available."
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(7N

(8)

NRC Resolution:

"Secondary heat sink available is acceptable as one of the correct
responses in accordance with EP/1/A/5000/01 step 15d. The answer
key was changed to reflect this.

Question 4-9
Facility Comment:

Question should be deleted because item #1 in the stem of the
question is NOT an objective of the Tube rupture (EP-IE).

NRC Resolution:

Although item #1 may not be an objective of the procedure, it is a
step within the procedure. Item #1 was used as an additional
distractor within the provided choices. It is not a required step
of the procedure to have sequentially memorized in order for a
candidate to select the correct answer. This question and answer
will remain as presented during the exam review.

Question 4.15

Facility Comment:

Answer "c" should also be accepted as correct.
NRC Resolution:

The reference material provided by the facility did not include
the Reactor Coolant pump cooler as a load on the Nuclear Service
Water System in the Nuclear Service Water System or Reactor
Coolant pump plant summary manual chapters. However, since the
Nuclear Water System is indeed a backup cooling water supply, as
supported by Piping and Instrument Drawing RN-15742.3, answer (b)
or (c) will be credited as a correct answer. The answer key has
been changed to reflect this.

NRC Post Grading Review

Following the review of graded examinations in accordance with
NUREG-1021, ES-108, Quality Assurance Program for Review of Graded
Examinations, the following changes were made to the answer key
with the effected examinations regraded accordingly.

The following changes were made to the Senior Operator Examination
answer key.
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Question 7.10 -  "ND Heat Exchanger" and "NCDT Heat
Exchanger" were accepted as correct responses in
accordance with the Catawba Plant Summary Manual,
Volume 1, CN-SYS-NC paragraph V.2.

Question 8.1 (a) was accepted &s a correct answer because
counting penalty time can be interpreted as a
required operator action. Counting penalty time is
required when outside the target band at power
levels greater than 15% per Technical Specification

3.2.1.

Question 8.3 Partial credit was given as appropriate for the
candidates showing the method of calculating the

extentinn time.

Question 8.10 The gquestion was deleted from the examination based
on evidence of confusion by the candidates between
the Technical Specification definition of the

unrestricted area per figure 5.1-4 and the defini-

tion of the unrestricted area per 10 CFR 20.3(17).

The following changes were made to the Reactor Operator Examination
answer key.

Question 4-12 - Low charging line temperature and NV1 or NV2 shut
was accepted as technically correct responses as
supported by the Catawba Plant Summary Manual,
Vol. I, Diagram CN-SYS-NV-1.

Exit Meeting

At the conclusion of the site visit the examiners met with representatives
of the plant staff to discuss the results of the examination. Those
individuals who clearly passed the oral examination were identified.

There were no generic weaknesses (greater than 75 percent of candidates
giving incorrect answers to one examination topic) noted during the oral
examination. However, improvements in operator knowledge in the areas of
procedure performance outside of the main control room and Technicai
Specification limiting conditions for operation should be made. A request
to assure complete and accurate plant reference material was made by the NRC
in order to support the NRC written examination development. The coopera-
tion given to the examiners and the effort to ensure an atmosphere in the
control room conducive to oral examinatiuns was also noted and appreciated.
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U. S. NUCLEAR REGULATORY COMMISSIONM
REACTOR OPERATOR LICENSE EXAMINATION

Facility: Catawba

Reactor Type: PWR

Date Administered: 09/10/84

Examiner: 0. W. Burke

Applicant: éwfé,/ W

INSTRUCTIONS TO APPLICANT:

Use separate paper for the answers. Write answers on one side only. Staple
questions sheet on top of the answer sheets. Points for each question are indi-
cated in parentheses after the question. The passing grade requires at least
70% in each category and a final grade of at least 80%. Examination papers will
be picked up six (6) hours after the examination starts.

Category % of Applicant's % of Cat.
Yalue Total _Score Value Category

25.0 25.0 1. Principles of Nuclear Power
Plant Operations, Thermodynamics,
Heat Transfer and Fluid Flow

25.0 25.0 2. Plant Design Including Safety
and Emergency Systems

25.0 25.0 3. Instruments and Controls

25.0 25.0 4. Procedures -- Mormal, Abnormal,
Emergency & Radiological Control

100.0 100.0 TOTALS

Final Grade %

A1l work done on this exam is on my own, I have neither given nor received aid.

Applicant’s Signature



1-2

k=3

1-6

L.

PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS, HEAT
TRANSFER, & FLUID FLOW (25.0)

Following a reactor trip from 100X power, how long would you expect it
to take for the source range instrumentation to be energized? Show by
calculation and also state any assumptions used.

Assume a reactor is shutdown by 6.5% delta K/K and has a count .ate of
250 eps. If control rods worth 4.2% delta K/K are withdrawn, what will
the new count rate be? Show all work.

The time required to reach equilibrium xenon concentration after start-
up of a xenon free core is appreximately hours.

The largest xenon concentration peak occurs after a trip from 100%

power. The negative reactivity due to xenon in this worst case is b4

SK/K.

A reactor whose reactivity change information is given in figures l.i
through 1.3, attains criticality at 100 steps on rod group D (usiong a
100 step overlap). Assume that the boron concentraticun is held
constant at 900 ppm and that the reactor is imitially at BOL and HZP,
with all rods bottomed. Use g = 0.007 and A = 0.08.

a. What was the actual shutdown reactivity with all rods bottomed?

b. What was the initial k effective (with all rods bottomed)? Show
all work.

c¢. What would be the D group position required to obtain a stable 0.8
DPM startup rate (starting from a stable, just critical position
of 100 steps on D bank)? Show all work.

d. Assuming that this reactor is similar to your reactor, how would
the control_rod positions at 10 8 amps compare with the rod posi-
tions at 10 10 amps (assume steady state conditions at both power
levels)? Explain.

e. If the reactor power is increased to 30% of full power using rod
m.tion only (constant boron concentration) and disregarding any
long term poiscn effects, what will he the group D position ac
30% steady power?

In order to prevent overheating the fuel, the reactor is operated such
that the point of DNB is not reached (DLBR > 1.3). What four (4) pri-
mary system parameters are monitored to assure chat DNBR is > 1.3?

(continued on next page)
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. * Catawba Exam/Sec.1 Page 2

1-7 Assume that you are starting up your reactor and the reactor is criti- (1.0)
cal at a steady power level of 108 amps on the intermediate range
NI's. If you should step change the reactivity by +10 pem and not have
any subsequent rod motion or boron concentration changes, wtich of the
following statements best describes the subsequent reactor behavior?

a. Kggf will increase, neutron population and core power w%ill coa-
tinue to increase indefinitely until the operator inmserts -10pcm by
inserting rods or boron.

b. Keff will increase, neutron population and core power will
increase, which will add negative reactivity due to texperature
changes, cancelling out the +10 pcm. The core power will level
out at the power level having a power defect of 10 pca.

c¢. Kggf will increase, meutron population and core power will
increase, which will add negative reactivity due to temperature
changes cancelling out the +l0pcm. The core power will level .ut
by icself at some power level abova POAH.

d. Kgff will increase, neutron population and core power w¥ill
increase, which will add negative reactivity due to temperature
changes cancelling out the +l0pcm. The core power will return to
the original power level. -

1-8 Fissionable PU239 in appreciable quantities is formed in the reactor by (0.5)
the fissioning of U238, TRUE or FALSE.

1-9 Most of the Xenon in a reactor is produced from the radiocactive decnyA €0.5)
of fission products. TRUE or FALSE.

1-10 A control rod is worth more in reactivity when it is adjaceat to a (0.5)
withdrawn control rod as compared to its worth when adjacent to an
inserted rod. TRUE or FALSE.

»

1-11 The “secondary source” in a reactor refers to the neutrons released as (0.5)
a result of radioactive decay of fission products. TRUE or FALSE.

(continued on next page)




1-12

1-13

1-14

1-15

1-16

. Catawba

Exam/Sec.l Page 3

The major source of the heat produced in the core of a reactor 5 min- (1.0)
utes after it has been shut down is:

a. Subcritical multiplication
b. Spontaneous fission
c. Fission product decay
d. Fission by delayed neutrons
L
List three (3) bases for the control rod insertion limits. (1.5)
@)
| 1
K J —~ (2.0)
2" 1D g
(‘1
: 9 & Y = 62.4 llft3
20 fc IC/) )
i
- &1 G,
M by
2" 1D
In the diagram shown above the pressure gauge at point one reads 45 psi
and the pressure gauge at point two reads 36 psi. The total head loss
due to friction in the pipes between points 1 and 2 (excluding the
piping inside the Hx) is 5 ft. According to the design specifications
the heat exchanger is fouled and should be cleaned when a pressure drop
of greater than 9 psi exists across the heat exchanger. Is the heat
exchanger fouled? Show calculations to substantiate your acswer.
a. What is cavitation? 0.5)
b. What control room indications would alert the operator to cavita- (1.5)
tion of an ND pump? List at least three (3).
Using a+plant performance and heat-balance diagram for a simplified
PWR, the following data were obtained:
1. Feedwater temperature = 450°F
2. Feedwater flow = steam flow = 14.925 x 10 1bs. mass/hr.
3. Steam pressure to turbine = 785 psig
4. Enthalpy of steam leaving turbine = 1007 BTU/lbm. mass
2.55 x 103 BTU/hr = 1 hp  3.41 x 103 BIU/hr = lkw
Calculate the thermal power of the reactor, in MW. (2.0)

(continued on next page)
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1-17

1-18

1-19

Exam/Sec.l Page 4

One way to increase a pump's net positive suction head (NPSE) is to
raise the level in its suction tank. True or False

a. Find the enthalpy change in au isentropic expansion of steam through
a turbine Into a condenser (NOTE: Pstm =~ 825 psia, saturated, Pcond =

2 psia).

b. Mow would the enthalpy change in part a be affected by a less than
ideal turbine (i.e., some degree of inefficiency)? Select one of the
following answers.

1. Higher
2. No change
3. Lower

In the NC System when forced convection cooling is lost, Natural
Circulation will be established "naturally” if all of the systems
respond correctly. You as an operator must be able to verify that this
occurs by looking at your plant instrumentation. Cive five (5) indica-
tions that natural circulation has been established.

(End of Section 1)

(0.5)

(1.0)

(0.5)

(2.5)



PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEXS ((2=.0)

Suppose a high activity alarm occurs in a Gaseous 2adila—:m
Monitor. If you reset the alarm and it comes back i——mec z-ely,
would you consider the alarm valid or imvalid? Exzlai=n,

1f you PURGE the gaseous monitor after it alarms &=d =he zlarxm does
not clear, would you consider the alarm valid or I=val’iZ® Explain.

Which of the following will cause the OPAT setpoint cal=ulato- <o
reduce its setpoint.

a. T(ave) above rated ;
b. Rate of change of T(ave) as T(ave) is decreasing
¢c. Pressure below 2235 psig ;
d. Delta flux exceeding the target band.

The input into the rod insertion limit calculator used s am Zxdicationm
of reactor power is:

a. P(imp)

b. Auct. High T(ave)
c. Total steam flow
d. Auct. high AT

2-4 List the signals, setpoints, and coincidences for safety ixjec—on (1.0)
actuation (four required).

2-5 Assume that you, as a control operator, need to startup aax pe=allel a
Diesel Generator. Describe the system response when si=ttiing —=e D/6
breaker for each of the following conditions:

a. Voltages are equal when you attempt to close the braaikcer sith tRe (1.0)
sync needle at 12 o'clock and rotating rapidly in he Tasc direc

tion.

b. Voltages are equal when you attempt to close the br=aiker 3ith rhe (1.0)
sync needle at 12 o'clock and rotating slowly in the Tasc direc~
tion.

c. The D/G voltage is lower than the grid voltage whe= ymu =empt to (1.0)
close the breaker with the sync needle at 12 o'clozx =mé -otatizg
slowly in the slow direction.

2-6 What occurs in the NV System or an emergeucy low level Iz the TCT?
(List valve actuations, alarms, etc.).

(continued next page)
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2-8

2-10

2-11

3-12

13

Exam/Sec.2 TPag 2

a. For a LOCA resulting in a slow, steady depressurizatiom, “st the
ECCS components that will inject water into the NCS. Imclice the
operating pressure at which each component will begin tmo Ix”ect
water.

b. For a large LOCA coincident with a loss of all 6.9 KV ‘mmses, will
there be any change in the order of injection as compareed T thas
in part a. Explain.

List two (2) indications in the Control Room that will alertT the
operator that a Pressurizer PORV did not completely reseat aite~ oper=3g.

After drawing a steam bubble in the pressurizer, you rind thee
Pressurizer Relief Tank (PRT) temperature to be excessively igt.
List two (2) ways available to the operator for cooling the 2R,

Assume a loss of station power and a concurrent diesel failurre rccurs
resulting in a loss of all station power except for batteriess. Iriefly
describe three features of your facility that will provide rmsacTT
cooling. Ts ' -

With respect to the electrical distribution system, explain hos sowver
is supplied to essential equipment under the following condiitioms:

a. A safety injection signal occurs, then 30 seconds later a backoms
occurs.

b. A blackout occurs, then 15 seconds later a safety injeczTime ocarcs.
c. A safety injection occurs, then 30 minutes later the ST =xigral is

reset in anticipation of entering the recirculation pode. “ne
minute later, a blackout occurs.

What ar;' the purposes of the NCP flywheel and the anti-rotaciiam device?

a. How does the operator identify the difference between am K Svstem
leak in containment and a steam generator tube leak?

b. Give three (3) indications of each event.

(continued next page)

(2.0)

(1.0)

(1.0)

(1.0)

(1.5)

(3.0)

(1.0)

(0.5)

(3.0)
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2-14 List the five (5) reactor trips associated with the Nucle=— (2.0)
Instrumentation System. Include setpoints and interlocks arexiiad if
any.

(End of Section 2)

-
-




33

3-4

>3

3. INSTRUMENTS AND CONTROL (25.0)

List five (5) means provided to detect & coclant leak im thes ;—zary
system in containment.

Let us suppose that the (Tgye~Trof) error signal input to time zmtrol
rod drive controller has become disconnected so that the oairy Jxout
to the controller is the power mismatch signal. Turbine povesr =3 1003
and nuclear power is 95% and they have been at these values o 3
minutes. At the present time, the control rods will be (comztmiler in
"auto”)

a. inserting
b. withdrawing
Ce stationary

What position (open, closed, or throttled) will the main feeedsm=r flow
control valve assume under the followiug conditions?

a. Rx Trip with Tavg of 560°F

b. Increase in Load from 50% to 60%
c. Safety Injection

d. §/G Level of 82%

e. Loss of air

£, Loss of Instrument Electrical Power

If you were operating your plant at 80% full reactor power =whse I
narrow range countrol channel T(y) RID fails high, how would tthe folloe-
ing parameters be affected? (Answer with l. increase, 2. cescresme, oOT
3. remain the same. Assume that ail ccaotrol systems are in. sac-rmatic
and that there is no operator actiom.)

a. steam dump valve position
b. charging flow

Ce rod insertion limit setpoint
d. control rod bank position

’

List the four (4) measured or sensed system parameters used "o gjoerate
the control rod drive controller demand signal.

(continued next page)

(2.0)

(1.0)

(1.5)

z.o»

(1.0)
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3-6 During the course of nmormal 100% power operation, a loss == T{p<) (0.5)
signal to the steam dump controller will cause the steaz Z——3s T open.
TRUE or FALSE.

3-7 If an RTD in the loop bypass manifold that is utilizec Z:T zaimiating (1.0)
Tave shorted, how could you determine from the main com==ol - besrx
whether it was a Tc or Th RTD?

3-8 What must the operator do to initiate "Emergency Borat_:=" =2l = NCS? (1.0)
3-9 Pertaining to the steam dump system during pormal, 10CL ocse=- esration:
a. What would you as an operator check iz the contro. —oc= o ister— (1.0)

mire the readiness of the steam dump system to ope-=ta=_in mse of a
turbine trip or load rejection? List 3.

b. What indicators would you check to determine whetne= zx=y of the (1.0)
steam dumps are open? List 2.

e¢. List at least two (2) plant service systems whose Z=iTzzve wuld (1.0)
prevent the opening of any of th%ten dump valves.

Cordinase.

3-10 Will the power range nuclear instrumentation chamnels Zici=—ais mwer (0.5)
that is higher than or lower than actual reactor power iZ sy e
calibrated from results of a calorimetric which used a “secSater
temp~rature that was lower than the actual feedwater ta=—oer=a=ture.

3-11 Match the correct control rod position indicating inst-roes—caciex with (2.0)
the functions listed below:

) 5 Individual Rod Position Indication Circuitry
2. GCroup Demand Circuitry

a. Measures actual rod position
b. Provides an input to the step counters on mair =ourrral ward
¢. Provides an input to the rod insertion limit _=Txxcirnit

-

d. Actuates rod bottom lights

3-12 a. List the secondary system parameters that are usec Zorzxmatic (1.0)
control of the steam generator level.
b. Describe the S/G level control system response Lo =T icer-mme in (1.0)
load.

(continued next page)
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3-13

3-14

3-15

3-16

Exam/Sec.3 Zam 3

During a normal reactor shutdown, you observe the curremt csz-ar m an
intermediate range channel. For the following conditiem, soovise the
reason and any operator actions required.

The level decays to 2x10-10 amnps and then remains consT=x.

In the source and intermediate ranges of the ex-core muclea=
instrumentation system, the gamma has to be removed from the ees—on

signal.

a. How are neutrons detected in each range?

b. How is the gamma signal removed in each range?

Your plant is operating with the Pressurizer Pressure Contruil Seect
switch in the 1-2 position when Channel 1 fails low.

a. List four (4) automatic actions that will occur as & ressalt of the
above failure.

b. What action should you, as the control room operator, t=ake?

Yor the below listed radiation monitors, provide any autcaatic ==iouns
that occur if a high alarm is received.

a. Component cooling water monitor

b. Ccadenser air ejector gas monitor

Ce Control room ventilation monitor
d. Steam generator sample monitor

(End of Section 3)

(1.0)

(0.5)
(1.0)

(2.0)

(0.5)

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



4, PROCEDUMES — NORMAL, ABNORMAL, EMERGENCY & RADIOLOGILCa. “SZ=L (25.0°0

4-1 Explain the reason for each of the following precautiocs:

a. ¥

2.

Control rod banks should be withdrawn and imss-Texi = the
prescribed sequence.

Overlap of control banks may not exceed the rresc—iml
setpoint.

b. If the source range count rate increasee by a facz=T o€ =0 (2) =
more during a change in boron concentratiom, the serzcix must =
suspended.

4-2 During your reactor startup an acceptable reactivity be=3 a—wm the
ECP is established. If you should go critical below tZe “omes “eac~
tivity limit with rods above “he lo-lo insertion limit. == wmsl:

a. Emergency borate, recalculate the ECP, and rasii=— &=ar
notifying the Reactor Group Unit Engluoeer.

b. Re-insert rods to at least the lo-lo fmsertfoc 1Imi, eval-
uate the problem, restart after motifying the Rzacm Group
Unit Engineer.

e¢. Continue normal operation and notify the Reac=or Q> Unit
Engineer (within 16 hours).

d. Borate a sufficient amount to actainm critical’cy ar =e ECP
and continue operation after notifyiog the Rezcrar &omp Uik
Engineer.

4-3 Give the SI termination criteria for a spucious SI acttatiom.

(3 required).

4-4 You are the control room operator and you receive a valid Yo 1ow lewml
8/G reactor trip signal. Looking at your rod positioz I-Zicse—=s and
lights, ycu see that the rods have not tripped into the comm.

-
a.

b.

What would be your first immediate action ans =

What would you do if the actiom im (a) did === ok
(Give &4 possibilities).

(continued on next page)

(0.5)

(0.5)

(0.5)

(1.0)

(1.5)

(1.0)
(2.0)



4-6

4-9

4-10

Exam/Sec.4 Pagas 2

During unit operation while increasing power from 70% power => 1002
power at a rate of 3% per hour, the "Rod Control Urgent Pailre™ a=—un-
ciator alarms and No Auto rod motion occurs. What three (3) iadizre
actions are required of the operator?

List four (4) conditions which require the operator to txip a SCP. Use
speclfic va ues.

When can you, as a licensed operator, deviate from the sequemce of
steps on an operating procedure?

List the five (5) immediate operator actions required im respmcse to a
loss of all AC power.

The steam generator tube rupture procedure has a uumber of objectives,
including the following: -

1. Check for main steam isolation and depress "CLOSE RESZT™ if MSIV"s
are closed.

2. Identit; ruptured S/G(s)

3. Check ruptured S/G(s) level

4, Initiate NC system cooldown

5. Isolate steam flow from ruptured S/G(s)

6. Depressurize NC system to minimize leakage

Select the letter corresponding to the proper order for imitfating
these actions in accordance with EP/1/A/5000/1E.

a. 1, 2, 3,4,5,6
s 3,1, 6
s 3, 4, 6,
d 2,1, 5,5 6, 4

List the five (5) immediate actions required for Reactor trip or safety
injection (E?/1/A/5000/01).

(continued on next page)

(L.5)

(2.0)

(1.0)

2.5)

(1.0)

(2.5)



g
4=15

If RN puo. 1A t;ips and cannot be restarted (1.0) .
for an indefinite period of time during
::dn 1 operation, the appropriate action would

to: »

(a) trip the reactor.

(b) commence unit shutdown.

jiEE}) start or verify running pump 18 and verify it .

| ¥
L(:EE} start or verify running RN pump 2A and verify

is providing adequate flow.

it 1s providing adequate flow.

b + (N ar P
~8-36—  Safety tag stubs are not removed unti] the: (1.0)
9"'/6 (a) work supervisor signs for issue approval.

(b)_ shift supervisor signs for issue approval.

(igg;:>safcty tag is affixed to the required operating 5
device. ‘ ,

(d) safety tag is removed from the operating
device for clearance.

ﬁ% cws Lbkions Minilionw Zhi P L0,




Ca't awba

4-11

4-12

4-13

4-14

Exam/Sec.4 Page 3

What two (2) individuals, by title, may fill the role = Inergency
Co-ordinator?

In accordance with AP/1/A/5500/12, "Loss of Charging or _etdowm™, list
the symptoms of a loss of letdown (five [5] required).

Give four (4) requirements necessary for eantry into the Zncore instru-
ment area (under the reactor vessel). '

Supply the missing numbers in the blanks (numbered 1 tizough §) per-
taining to radiation exposure.

Conditions of Exposure Basic Permissible Dos: Ligits

1) Whole body-(gamma) NRC: 49 rems/ciarter
(2) rems/yaar

DPC Admin: (3) rems/ciarter
(4) rems/vzar

2) Skin of whole body NRC: (5) rems/crarter
(beta & gamma & neutrom) DPC Admin: (6 rems/giarter
3) Extremities NRC: (7) rems/giarter
(hands, forearms, feet, DPC Admin: (8) rems/giarter
ankles) per ex—renity

Qb tTGA .Z%AtbiiL;vv”’ 4-15 avd 4-10.

(End of Section &)

(1.0)

{1.5)

(1.0)

(2.0)



1ci = 3.7 x 101%/s

ap = = 1 x 10-5 AK/°F

K

ey < = 1 x 10-3 AK/Z voids
K

m-

- 1.0 x 10-% AK/Z°F
&
ap = -4.5 x 10-* AK/Z power
K

1(t) = Io e~At
TY2 = 2n(2)/)

cP e (cpb..‘) (Ks) (KA)

pl+u+v12+ha—hr~h1,-ﬁ+zz+vzz

Y g 8 28

2
V, = (APz)
-V% (ap;)

Q = MCp At

ap = £ L pv2
D 2g¢

f = 64/Re

p = k(eff) -1
K(eff)

1 = CRl = 1-K(eff)2

A(x) = Aog-ux

M = 1/(1-k) = CRj
TKg

N(t) = No e AT

Gre (Lgtlg) (9rod)?
(¢avg)

n = v/(l +d)
P=I ¢ v/(3.7x 10!9)
t = (B-p)/Xp

T =1/p + (B-p)/2p
™= 1/(p-8)
v =V + xveg

H '!h‘ + (1-x) hg

§ = xSg + (1-x) S¢
1 in = 2.54 cm

1 gal. = 3.785 liters
1 kg = 2.205 1b

N = pAg/A

17.58 watts = 1 BTU/min
lpsi = 6.895 Pa

lpsi = 2.036 ~ B! (@ oc)
lpsi = 27.68 = B0 (@ 4C)

g = .0071

M CR2 1-K(eff)l T =2 x 10-9 sec
Q = MAh - £d = 12.5
0 = UAAT
RR = Lgdeh
A= 0.1
SCR =S __
> 1-Keff
hy = kamv?
p=8
P = P, 10SUR(E) it + 1
SUR = 26.06
T Reactor thermal power = (hy~h;) x steam flow rate
P = P, et/t K= 1




Catawba Answers/Sec.l

1-1 P(d) = Pget/T

where T = 36 8¢ approximately 80 sec.
.693

Ascume Bhat after prompt drop, P, = 10“

at 107!V amps. :

10710 = 1076 ¢~t/T
80 In 10710

10 -6

737 sec =t

12.3 min. = t

Page 1

/ﬁfiCﬁ/4ég;;.’ "7’7'\4z42222,/

amps and that P-6 is energized

REF.: Questions and answers supplied by Catawba, Theory Sectionm,
page 57. Also, Catawba notes on Reactor Kine:tics, page 16.

C (I'Kl) = €y (1-Kp)

250 (1-.939) = C; (1-.977)

250 (.061) = C;
oy

= 663 cps. (1.0)

REF.: Questions & Answers supplied by Catawba, Theory Section, page 29

+4.27%
-2.3% ak/k = p;

Kl - 1
1-p)

K = 1
1-(-.065) = 0.939

K= _1
l"pz

1
1-(-.023) = 0.977

Also, Catawba no .s on subcritical multiplication, page 20.

(continued on next page)

(0.5)

(0.5)

(0.5)



Catawba Answers/Sec.1 Page 2

1-3 40 (+5)

REF.: Catawba notes on Reactor Poisons, page 17, item 6. (0.5)
FL.04_/apf; EDA zrcluAJ

1-4 j}f&?

REF.: Catawba unit 1 data book, curvesbe® &.6.[ ar4 b.Lo % (0.5)

1-5 a. Get total rcd worths when all hottomed using figures I.l1 and I.2: (0.5)

Rod Bank integral rod worth on botton, pcm

1250
2030
1215
1465
A 3050

Mmoo w>

Sp 1000

10,010 pca - total rod worth

From figure I.l, we see that the total rod worth is appx. 500 pca (all rods (0.5)
except D bank fully withdrawn.)
SDM - 10,010 - 500 = 9510 pem or 9.51% &k/k

REF.: Catawba Theory Notes, Reactivity Control Section

b. P = Kegf - 1
Keff
-.0951 = Kegfg-1

Keff
Keff = 0.9132

(0.5)

NOTE: Full credit will be given if the correct method is used and
an incorrect number from part A is used.

REF.: Catawba Theory Notes, Reactor Kinetics Section

(continued on next page)



Catawba

Ce

1-11

1-12

Answers/Sec.1 Page 3
SUR = 26
T

0.8 = 26; .8t = 26, t = 32.5 sec.
T

Tt = g-p = 32.5
Ap

0.007 - p = 32.5
«U0p
p = 00194 = 194 pcm

Using figure I.1, this would put Group D at appx. 124 steps.

REF.: Catawba Theory Notes, Reactor Kinetics Sectionm

The rod positions should be essentially the same (below sensible heat
range).

Using figure 1.3 at 900 ppm boroan conc., the power defect at 30 power
is appx. 410 pcm. We went critical with D at 100 steps (total rod
worth appx. 500 pcm).

S0C - 410 = 90 pem total rod worth at 30Z power.

From figure 1.1, group D would be at appx. 165 steps.

REF.: Catawba Theory Notes, Reactivity Conirol Section

Nuclear power, NCS temperature (Tave), NC loop flow, and NCS pressure
(Acceptable Answer:)

1) Rods + 12 steps, 2) AFD in target band, 3) rods proper seq. &
overlap between banks 4) proper rod insertion limits

REF.: Catasba Question bank on theory, page 2

(0.25)

(0.25)
(0.5)

(0.5)
(0.25)
(0.25)

(0.5)

(0.25/e:

c d w ¢14é;4. ‘4z4ugﬁfzihlL4i_.aéu4. Zfi 42&knﬂ<.“12'¢?=4£; blir“dz°;jj 2:?:1!

F REF.: Catawba notes on the Fission Process, page 23

T REF.: Catawba notes on Reactor Poisons, page l4

T REF.: Catawba notes on Reactor Poisons, page 24

F REF.: Catawba notes on Subcritical Multiplication, page 1%

(contianued on next page)

(0.5)

(0.5)

(0.5)

(0.5)

(0.5)



1-14

1-15

Answers/Sec.1 Page 4

3. Maintaining an adequate shutdown margin throughout cy-le life,
while allowing as much manuvering band as possible.

2. Maintaining FN below design specs.
AH

3. Rod ejection accident consequences acceptable with rods inserted
to their limits.

REF.: Catawba theory notes on Reactivity Control, page 21, item 2.10D
Also, Catawba, Selected Lesson Plans, Vol. III, Section 5, IRE,
page 36, item H.

General Energy Equation:
91-2-21+V‘2+hl-hr-hL-P_z.*Zz-f_Vﬁ

. %% 5 2%

V1l = V2 since diameters are equal and no pump.
ha € hr = 0 no pumps or other mechanical devices
bL = b (nx)_* bL(F)

Gen. energy eqn. becomes:

By =B +2)= 25 - by gy - Br(ax) = 0
Y

BL(gy) = 45 - 36 x 144 + 20 - 5

hy(ax) = 20.77 fr. + 15 fe. = 55.77 ft.

hr(ax) = 35.77 x .433 = 15.5 psi

The heat exchanger is fouled.

REF.: Catawba nntes on Fluid Flow, page 17, sample probleam #2.

a. Cavitation is the formation of vapor bubbles in the low pressure
region of a pump or piping system followed by their collapse in a

higher pressure region of the pump or system.

b. Erratic runngZi current, flow reduction, Low Discharge Pressure.
REF.: Catawba Question bank on theory, page 12

(continued on next page)

(0.5)

(0.5)

(0.5)

(0.%)

(0.25)
{0.25)

(0.5)

(0.5)

(0.5)

(C.5/¢



Answers/Sec.l Page 5

1-16 Assume that the feedwater is saturated liquid and that the S/C steam
has a quality of 100XZ.
From steam tables: h; @ 450°F = 430.2 BTU/# (0.5)
h, @ 785 psig = 1199.4 BTU/# (0.5)
Reactor thermal power = (hp~h;) x steam flow rate = (1195.4-430.2) (1.0) i

BTU/# x 14.925 x 10%¢/hr = 1.148 x 10!0 BTU/hr. =

1.148 x 10! %8TU/hr = 3.37 x 103 wW
3.41 x 107 BiU/hrMWx10 KW/MW |
|

REF.: Catawba Theory Notes, Thermodynamics Section, Item 8 %
i
-1y % (0.5)
\
REF.: Catawba Theory Notes, Fluid Flow Section
1-18 a. 378 BTU/LBM (used Mollier diagraz) (1.0) \
b. 3 (".5)
REF.: Catawba Theory Notes, Thermodynamics Section
1-19 1. Incore thermocouples < 600°F and steady or decreasing (0.5/e

2. Ty wide range steady or decreasing

3. Core AT close to but less than full power AT

4. S/G pressure constant (or decreasing with Tp)
5. §/G level constart with constant feed flow
NOTE: Additional ones acceptable from procedures

REF.: Catawba notes on thermodynamics, page 24




Catawba Answers/Sec.2 Page 1

2-1 a. Alarm is valid. (0.25) RESET opens the electronic circuits but
does not offset the detector. A high activity will alarm imme-
diately when a path is re-established. (0.5)

b. Alarm is invalid. (0.25) PURGE removes the activity from the
sample volume. If the alarm does not clear, then it cannot be due
to high activity. (0.5)

REF * Catawba, Selected Lesson Plans, Vol. III, IEC Section 13, EMF
2'2 a. (0.5)
REF.: Catawba, Selected Lesson plans, Vol. ILI, IEC Section 2, IPE,
page 23
2"3 do (005)
2-4 SIGNAL COINCIDENCE SETPOINT
Manual (.15) 1/2 (.05) Syitch depressed (.05)
Hi Cont Pressure (.15) 2/3 (.05) 1.4 psig (.05
Low Steamline Pressure(.l15) 2/3 on 1/4 steacline (.05) g (.05)\7TAS5
Low Pressurizer Pressure(.l15) 2/4 (.05) 1845 psig (.05)
REF: Catawba, Selected Lesson Plans, Vol. ILI, Sectiom IEC 3, ISE,
pages 13-16. TS. M3.3"4‘} /7‘7,&- 3/4_ 3-27 go-
L) .
-3 a. Breaker will trip open or breaker will not close because of the (1.0)

20° sync check relay. The problem is that the two power sources
will probably be out of phase.

b. Properly done. (1.0)
c. Trying to motorize the generator and will trip on reverse power (1.0)
trip.

REF: Catawba, Procedure OP/1/A/C350/02, Diesel Generator Op., page 2

2-6 1. On an emergency low level in the VCT, INV-252A and INV-253B will (0.5)
open to supply water to the suction of the charging pumps from the
FWST.

2. INV-188A and INV-189B in the VAT outlet line will close. (0.5) An
emergency low level signal actuates an alarm in the Control Room.
(0.5)

REF.: Catawba Question and Answer Bank, page 97

(continued next page)




C“g.ub‘ Answers/Sec.2 Page 2

2-7 a. (1) Centrifugal charging pumps - immediately on jump start
(or 1845 when Sg signal is received)
(2) NI pumps - approximately 1500 psig (1520 psig)
(3) UHI - approximately 1250 psig (1240 psig)
(4) C.L. accumulators - approximately 450 psig
(5) ND pumps - approximately 200 psig

b. Yes: Faster depressurization will cause the pressurized
accumulators to inject sooner than the pumps due to time delay for
D/G to start and sequence ECCS pumps on.

REF: Catawba, Selected Lesson Plan Vol. 1, Sec. &, NI, page 14

2-8 1. Temperature indication downstream of PORV fE::%L_;k,
2. High discharge temperature alarm
3. Increasing PRT level and temperature (alarms)

REF: Catawba, question and answer bank, page 145.

2~9 l. Spray with reactor makeup water from RMWST
2. Cooldown using NCDT heat exchanger

REF: Catawba, Selected Lesson Plans, Vol. I, Sec. 1, NC, pages 17 & 18.

alee K/L~1i0\v) V4.

2-10 a. Steam driven turbine aux. feedwater pump to supply cooling to "B”
and "C" S/Gs.

b. A main steam PORV which can be throttled locally to control steam
release rate from S/G, or S/C Safeties.

c. Plant is designed to have natural circulation on a loss of NCPs

because the Heat Sink is higher than the Heat Source.

REF: Catawba, question and answer bank, page 186.

(continued next page)

(0.4)

(0.4)
(0.4)
(0.4)
(0.4)

(1.0)

(0.5/ea.)

(0.5)
(0.5)

(0.5)

(0.5)

(0.5)



Answers/Sec.2 Page 3

2-11 a. The sequencer would load shed the essential bus. Then the ECCS
equipment needed for safe shutdown would be sequenced back on
relative to the SI signal.

b. Blackout loads on the Bus when SI occurs will trip. The sequencer
will block all non-LOCA loads and then sequence on all loads
required for SI.

Ce Due to blackout, the Bus will be stripped of all loads and the
blackout loads will be sequenced on.

The Operator must respond and reset the sequencer, then load back on
essential equipment required.

REF: Catawba, question and answer bank, page 120.

2-12 Flywheel - Ensures adequate flow during coastdown after loss of pump -
DNB protection until heat flux has a chance to decay off.
Anti-rotation device - Reduces starting currents by ensuring pump is

not rotating backwards upon start and minimize core bypass flow
through pumps.

REF: Catawba, question and answer bank, page 89.

2-13 a. Abnormal conditions will be indicated in containment for an NC
system leak to containment while the containment indications will be
normal for an S/G tube leak.

b. LOCA - Increasing indications exist for:

a. Containment pressure d. Cont. Temp increasing
b. Containment radiatiom e. Cont. Humidity increasing
Cs Containment sump level f. VUCDT Level increasing

S/G tube leak:

a. No containment indication changes and

b. High radiation in air ejector off-gas (EMF-33) or

Ce High radiation in steam gemerator sample effluent (EMF-34)

d. S/C level abnormal high in 1/4 §/Gs (SGWLC will try to maintain
level)

REF: Catawba, procedure EP/1/A/5000/1C, High energy line break inside
containment, and EP/1/A/5000/1E, Steam Generator Tube Rupture.

o me 10 9.

(continued next page)

(1.0)

(1.0)

(1.0)

(0.5)

(0.5)



', Catawba

2-14 1.
2.
3.
4.
5.

REF.:

.ajw

§.R. NI High

I.R. NI High

P.R. N1 Lo

P.R. NI High

P.R. Pos/Neg Trip

"

Answers/Sec.2

105 cps

amp = 25X pwr
25% pwr

109% pwr
+5%/2 sec.

P-6, P-10
P-10
P-10

Page &4

Catawba, Selected Lesson Plans, Vol. III, ENB, pages 32 & 33.

6‘”"% [89

(0.4)
(0.4)
(0.4)
(0.4)
(0.4)



B s

-

3?}

3-2

3-3

3-6

7

Any 5 @ 0.4 each

1. Containment sump level and flow monitoring

2. Containment radiation monitoring (EMF-38, 39, & 40)
3. Containment temperature

4. Containment humidity

S. Containment pressure

6. Containment ventilation condensate drain tank level

REF,: Catawba, Question and Answer Bank, Page 86
C.

REF: Catawha, Selected Lesson Plans, Vol. ILI, Section 4, IRE, page 4.

a. Closed
b. Throttled
Ce Closed

d. Closed
e. Closed
. Closed

(1.0)
(1.0)

(0.25)
(0.25)
(0.25)
(0.25)
(0.25)
(0.25)

REF: Catawba Selected Lesson Plans, Vol. ILI, Section 8.0, SGL, pages 12-14.

Also, Catawba question and answer bank, page 180.

a. 3

b. 1

Ce 1

d. 2

REF.: Catawba Selected Lesson Plans, Vol. III, IEC.
. %

- P

c
3. Turbine first stage (impulse) pressure
4, Nuclear flux or nuclear power

REF: Catawba Selected Lesson Plans, Vol. III, Section 4, IRE, pages 5-8.

False

REF: Catawba Selected Lesson Plans, Vol. IIL, Section 10, IDE, page 13,

If an RTD shorts, it would provide zero resistance or a low temperature
indication.

1f Tc RTD shorts, Tave would fail low and AT would fail high.

If Th LTD shorts, Tave would fail low and AT would fail low.

REF.: Catawba Selected Lesson Plans, Vol. 1, NC
Start a boric acid pump and open INV-236B
OR
Start a boric acid pump and open lNV—Z%;& and manually unlock and open
INV-240,

REF.: Catawba, Question and Aanswer Bank, page 92

(continued next page)

(0.5)
(0.5)
(0.5)
(0.5)

(0.25)
(0.25)
(0.25)
(0.25)

0.5)

(1.0)

(1.0)



Answers/Sec.3

3-9 a. (1) Indicator light C-9 lit (condenser available) (0.33)
(2) Steam dump selector switch in Tavg position (0.33)
(3) Both steam dump channel switches in the ON position (0.33)

b. (1) Any dump valve OPEN indicating lights lit

(2) Dump valve de signal exceeding its deadband (0.5)
& el ‘
C. 1) Air supply system to the valves (any 2 @

0.5 ea)

(2) Losc of electrical power to tke steam dump controller or
solenoid valves.

(3) Loss of any system that would prevent the C-9 permissive
from beco energiz

| 2 T -

REF: Catawba Selected Lesson Plans, Vol. III, Section 10, IDE.

3-10 FW temperature too low + indicated feed. to steam Ah too large (1.0)
+ indicated S/C heat transfer rate too large + power calculated (oo
high + PRNI indications are higher than actual power.

REF.: Catawba Procedure PT/0/A/4220/01, Hand Heat Balance aond NC
flgw calculatiou.

3"’11 a. l (oo 5)
b. z (005)
C. 2 (0.5)
d. 1 (0.5)

REF: Catawba Selected Lesson Plans, Vol. III, Section 12, EDA.

3-12 a. S/G Level Steam Flow (4 @ 0.25 ea

Feed Flow Steam Pressure

b. Steam flow and steam pressure change and a signal is sent to the
feed/steam mismatch amp, this signal will initially open the FEED
valve. (0.25) As nuclear power catches up and the program level
setpoint i ases, a mismatch of S/G level and program level will,
exist. This will send a signal to open the FEED valve more. (0.

As level approaches the new program level, the signals will decreaSe

and opening of the valve will stop. (0. 3) Fre— i DP Prograa
throttte Farger 4Bv25)—

P

L

REF: Catawba, Selected Lesson Plans, Vol. III, Section 8, SGL.
alio f,,wd.w-\, A0,

(continued next page)
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Answers/Sec.3 Page 3
3-13 The circuit is undercompensated and the signal is tco high because of
additional gamma signal.

The P-6 permissive will not be removed and therefore the source ranges

will have to be manually re-energized, by the operator.

REF: Catawba, Selected Lesson Plans, Vol. ILI, Section 1, ENB, page 12

w ~u‘w "’3,
3-14 a. Both ranges use the same method of neuticon detection:
Boron-10 is used to detect neutrons by undergeing a reaction wich
108 + 1, » (18] » Tui_+ “He
5 0 5 3 2
The products of Li~7 and He-4 avre ions which will cause additional
ionizations inside the detector.

b. In the source range, the large pulses caused by the Li-7 aod He-4
ions and the smaller pulses caused by the gamma ionizations are
passed through a pulse height discriminator circuit which removes
the smaller gamma pulses. '

In the intermediate range, two signals are produced: one is a
combination of neutrons and gamma ionizations, and the second is a
gamma signal only. Electronically, these signals oppose each
other which causes the gamma signal to be cancelled out.
REF: Catawba, Selected Lesson Plans, Vol. ILI, Section 1, ENB.
alkde gt 12
3-15 a. 1. all heaters come on
2. PORV NC34 blocked
3. PORV's NC32 and NC36 open
4. Pressure modulates between 2235 and 2315 psig
?ul#i;o«a 4iz¢u4it N0 & 2 frvhl7 /6/ T Qat”7 -
b. operator should select 3-2 switch position

REF: Catawba

3—16 a.
b.
Ce.
d.

REF: Catawba

Selected Lesson Plans, Vol. III, Section 6, ILE, page 25,

component cooling water surge tank vents are closed
no control action from this channel

closes air intakes to control room

closes the following valves:

(1) Flow Control Valves BB65, 69, 24, 73

(2) Blowoff Tank Drain BB48

(3) Blowoff Tank Vent BB27

(4) S/C Sample Header Isolation Valves NM 267, 269, 270, 271, 272

Selected Lesson Plans, Vol. I1I, Section 13.0, EMF, pages 9-13.

(0.5)

(0.5)

(0.5)

(0.5)

(0.5)

(0.5)
(0.5)
(0.5)
(0.5)

(0.5)

(0.5)
(0.5)
(0.5)

(0.25)
(0.25)
(0.25)
(0.25)
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4-1

4-2

4-3

4-4

4-5

Answers/Sec.4 Page 1
a. 1. To ensure uniform reactivity changes during rod mc . ements. (0.5)
2. Proper bank overlap is one method that the operator has to (0.5)
ensure that the hot channel factors are within prescribed

limits.

b. Increasing the count by a factor of two will reduce the amount the (0.5)
reactor is shut down by one-half. Further dilution could cause

criticality.
REF.: Catawba, Question and Answer Bank, page 214
c (1.0)
REF.: Catawba "Controlling procedure for unit s-artup”, ID NO.

OP/1/A/6100/01, page 10

1. NCS pressure is stable or increasing, AND, (0.5)
-

2. Pressurizer level is greater tham 5%, AND, QZZfé}l——- (0.5)
3. RCS subgooling is greater than 50°F, AND, 5aa (0.5)
4. APMMLQ p A oy gy zp/a//"f, )
REF.: Catawoa, EP/1/A/5000/1B, page SI Termination Followi

Spurious SI

rhes 1;:~uﬁahxz 2L2.0.
a. Try to trip the reactsr manually because this is an ATWS event. (1.0)

b. Reactor failed to trip

1. Manually drive rods in (0.5)
2. Attempt to open Reactor trip breakers locally (0.5)
3. Trip M-G Sets (0.5)
If this fails--
4, Open supply breaker to M-G sets (0.5)
REF.: Catawba procedure EP/1/A/5000/2AI, Nuclear Power
Generation/ATWS.

ales fw”%l,-, 215,

1. Go to manual on rod control (0.5)
2. Terminate load increase (0.5)
3. Terminate any boron change (0.5)
REF.: Catawba, procedure AP/1/A/5500/15, Rod Control malfunctions,

page 2
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4-6 (4/@0.5/
a. Pump Radial Bearing Temperature 225°
b. NCP Motor Bearing Temperature 195°
c¢. NCP Motor Stator Teamperature 311°
d. #1 Seal Leakoff Temperature 235°
e. Hi-Hi Vibration -
Shaft 20 mil
Frame 5 mils

f. Hi/Lo Upper and Lower Bearing Oil Reservoir Levels
g. NC System at Saturation Conditions W/SI flow verified
h. Loss of KC flow to motors

REF.: Catawba, question and answer bank, page 228

4-7 The sequence of steps may be deviated from as long as the procedure and (1.0)
the intent of the instruction is not changed, and agreement of two (2)
operators with one being a supervisor and holding an SRO license or is
an SRO Cold license candidate. :

REF.: Catawba, question and answer bank, page 246

4-8 l. Manually trip the reactor (0.5)
2. Verify reactor trip (0.5)
3. Verify turbine trip (0.5)
4. Check DG status (are they running?) (0.5)
5. Obtain key & dispatch two (2) operators to establish NC pump seal (0.5)

injection.

REF.: Catawba Nuclear Station Procedure ID NO. EP/1/A/5000/03,

Loss of all AC power.

4-9 C. (1.0)

REF.: Catawba procedure EP/1/A/5000/1E, Steam generator tube
rupture.

(continued on next page)



'Catawba Answers/Sec.4 Page 3

4-10 1. Manu lly trip the reactor

2. Veriiy reactor trip

3. Verify turbine trip

4, Verify 4160V essential power buscs energized
5. Check if S/I is actuated

REF.: Catawba procedure EP/1/A/5000/01, "Reactor Trip and Safety
Injection.”
4-11 1. Station Manager
2. Shift Cupervisor until Station Manager arrives.
REF.: Catawba, Nuclear Station Directive 3.8.4, Onsite Emergency
Organization

ol : o) 233

4-12 1. eoletdown flow: Decreasing or Zero

2. ®Pzr Level: Increasing (if No NC Leak Present)

3. ©"PZR Hi Level Dev Control” Annunciator

4, ©VCT Level: DECREASING

5. ©lIndications of Letdown Relief Valve(s) Lifting (To PRT or VCT)

‘. z,,. & ’ C L na .('/"' S
(/’ REF.: Catawba procedure AP/1/A/5500/12, Loss of charging or
' Letdown, page 1
' /."I iy oy Q}‘_,"
4~-13 a. confined space entry perm.t
b. RWP

¢. HP escort with high range detector
d. 1incore detectors in storage and tagged

REF.: Catawba question and answer bank, page 249

4-14

5
(no longer NRC requirement - count everything correct)

1.
2.
3.
4,
5.
6.
7.
8.

QOoON

- O SNP e N

REF.: Catawba, Health Physics Program Requirements and General
Information page 9

(0.5)
(0.5)
(0.5)
(0.5)
(0.5)

(0.5)
(0.5)

(0.3/ea.

(0.25/ea

(8@0.25/

_temperature »225°F — 0.25)

.&Elébdlizzz i ~2e_ _NCP_metor-beariug tamperature—>95°F—— _,_n.-—_‘_—‘———~—-19:”.‘

wilicon’ , ~3+—NCP motor stator temperature 311°F (0.25,

) 4, #1 seal leakoff temperature »>235°F (0-25

415 54 57 Hi~Hi vibration ‘

b, CGwasrtV”  shaft >20 mils (0 12.

4 1«-"’" /frm > 5 mils ;2
o gies 6. -Hi/Lo upper and lower bearing oil

g i}oﬁz' ‘7. NC system at saturated conditions H/SI flow verified - (0 25,

LA (0.25,

8. /,/,of’kc flov _to motors .~ P A—

.Ic—‘mﬁ. "\ N " ) . 13 Ll e B et
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- Theory cf Nuclear Power Plant Operations, Fluids,
and Thermodynamics

The majority of heat generated from fission comes from:

(a) Kinetic energy of fission fragmerts.

(b) Kinetic energy of prompt neutrons.
(c) Kinetic energy of delayed neutrons.
(d) Irstantaneous gamma-ray energy.
$.2 The moderator temperature coefficient: (1.0)
(a) makes up part of the power defect.

(b) tends to become more positive (less negative)
over core life.

(c) tends to become more positive (less negative) as
Tave increases.

(d) tends to become larger (more negative) as
the boron concentration is increased.

8.3 wWhich of the fcllowing will increase the equilibrium (1.0)
subcritical multiplication level?

(a) An increase in Beff.

(b) Increasing the pressurizer level using the refueling
water storage tank for makeup.

(¢) Increasing the spacing between core assemblies.

(d) Increasing the pressurizer level using the reactor
makeup water storage tank for makeup.



5.4

5.5

The equilibrium value of subcritical multiplication
takes longer to reach following equal additions of
reactivity as Keff approaches unity. The reason for

this is:

(a) More neutron generations occur from fuel fission
neutrons.

(b) The fuel temperature rises allowing the thermal
neutrons to be at a higher energy and thus more
thermal neutrons.

(c) The moderator temperature rises decreasing the
moderator density causing the neutrons to take
longer to thermalize in order for the nuclear
instruments to detect them.

(d) The ratio of source neutrons to fuel neutrons

becomes so small that the source neutrons no
longer contribute to the count rate causing the
fuel to furnish additional neutrons.

which of the following is NOT a true statement
concerning Xenon poisoning?

(a)

(b)

(c)

(d)

The concentration will buildup and insert
negative reactivity immediately following
a reactor trip.

The time after trip that Xenon peaks is
independent of neutron flux before the trip.

Equilibrium Xenon reactivity worth at 50%
power is not half of the equilibrium Xenon
reactivity worth at 100% power.

Xenon reactivity worth will increase over
core life.

(1.0)

(1.0)



5.6

5.7

5.8

wWhich of the following is a true statement concerning
control rods?

(a)

(b)

(c)

(d)

The rod reactivity worth is highest at its
axial centerlineg,

Two adjacent rods will reduce each others
reactivity worth.

Rod reactivity worth is independent of boron
concentration at a constant position.

The rod reactivity worth is the primary control
to compensate for fuel burn-up.

It takes less reactivity to go prompt critical at:

(a)
(b)
(¢)
(d)

BOL
EOL
MOL

the point of adding heat regardless of core life.

The minimum acceptable shutdown margi