ENCLOSURE 1
EXAMINATION REPORT - 50-321/0L-88-01
Facility Licensee: Georgia Power Company
P. 0. Box 4545
Atlanta, GA 30302
Facility Name: Edwin 1. Hatch Nuclear Plant
Facility Docket No.: 50-321 and 50-366

Written examinations and operating tests were administered at Edwin 1. Hatch
Nuclear Plant near Baxlgy, Georgia.
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Operator Licensing Section 2
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Summary:
Examinations were administered on February 8-11, 1988.

Written and operating examinations were administered to eleven Senior Reactor
Operator (SRO? and three Reactor Operator (RO) candidates. A1l SROs and all
ROs passed the written examination. A1l SROs and all ROs passed the operating
examination.

Based on the results described above, eleven of eleven SROs and three of three
ROs passed the overall examination,

0f the nine technical corrections for the examinations, four (44%) were due

to inaccurate/incomplete materials provided to the Conmission for examination
preparation. The facility is encouraged to ensure the accuracy and completeness
of facility reference material, especially in light of the numerous changes
begin made within the plant procedures.

Section 8 was administered in an "open book" format to 11 SRO candidates.
Overall, this section of the exam was well received. Eleven of eleven SROs
passed the section. However, the time required tu complete this section

was much longer than anticipated from the time validation conducted by the
Regionz1 staff. The cendidates were not adversely penalized as a result of
this problem since additional time was allotted by the NRC proctor who closely
monitored the pace of the section. A qualitative evaluation will be made of
this testing format for lessons learned and the desirability for use in future

examinations,
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REPORT DETAILS

1. Facility Employees Contacted:

*E, Morric Howard, Manager, Nuclear Training EP & Security
*Harve! Nix, Plant Manager

*Lewis Sumner, Manager of Operations

*Curtis Coggins, Training & EP Manager

*Charles T. Moore, General Manager, Quality Assurance
*0, M. Fraser, QA Site Manager

*Steve Grantham, Operator Training Manager

*S. J. Bethay, Acting NSAC Manager

*Dan F. Moore, Nuclear Training Coordinator

*S, M. Crosby, Operations Training Coordinator

*C. L. Tully, Senior Nuclear Engineer

*T, H. Hunt, Senior Simulator Instructor

*Attended Exit Meeting
2. Examiners:

K. Brockman, Region 11
Payne, Region 11
. Hopper, Region Il
. McGhee, EG&G
. Hanek, EG&G

. L. Morgan, EG&G
. A. King, EG&G

EACLC. D
FrmX40Oom

(P. Holmes-Ray, Senior Resident Inspector, attended Exit Meeting)
*Chief Examiner

3, Examination Review Meeting

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

a. SRO Exam
(1) Question 6.06a

Comment accepted. This portion of the question has been deleted
from the exam. Section and total points have been adjusted
accordingly.

(2) Question 6.11b

Comment accepted. Due to the recently installed medification to
the plant, this portion of the question has been deleted from the
exam. The utility is encouraged %o ensure that training material
is complete and accurate. Section and total points have been
adjusted accordingly.



(3)

(6)

(8)

Question 7.06b

Comment accepted. Scanning the top of the core with the Fuel
Grapple lowered to just above the fuel bundles will be added to
the key as an acceptable answer. However, both answers are
required for full credit. The utility is encouraged to ensure
that material is complete and accurate. The point value remains
unchanged.

Question 8.03c

Comment accepted. The answer key has been revised to accept One
Hour Report per 40AC-REG-002-0S due to the recent amendment to
Technical Specifications deleting this requirement. The utility
is encouraged to ensure that training material is complete and
accurate., The point value remains unchanged.

Question 8.05

Comment not accepted. It is acknowledged that a failure of the
TIP valve is an isolation valve failure. However, the LCO for
Primary Containment Integrity still requires all automatic valves
to be operable with specific exceptions. These exceptions apply
to both isclation valve failure and Primary Containment Integrity.
Since the question stated that the TIP valve was only closed

(but not deactivated), Primary Containment Integrity is NOT
satisfied. For Unit 1, due to definition 1.0.7,3, the answer

key has been expanded to allow deactivation of the valve as an
acceptable answer. The point value remains unchanged,

Question 8.07

Comment partially accepted. The answer key has been modified to
reflect a response regarding operability for each part. For
Part 1, no additional change was made since the question did not
ask for the conservative response to the situation., For Part 3,
continued operation is not allowed since, TS 3.0.3 applies. The
point value remains unchanged.

Question 8.13

Comment accepted. The question has been deleted from the
examination. Section and total points have been adjusted
accordingly.

Section 8 - General
Comments acknowledged, A qualitative evaluation of the Section

8 open book format is being made. These comments will be duly
assessed and incorporated, as appropriate, in lessons learned,






U. S. NUCLEAR REGULATORY COMMISSION MASTER COPY

REACTOR OPERATOR LICENSE EXAMINATION
FACILITY: HATCH 1&2
REACTOR TYPE: BWR-GE4
DATE ADMINSTERED: 88/02/08
EXAMINER: MCGHEE, J.
CANDIDATE

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers, Write answers on one side only.
Staple question sheet on top of the answer sheets, Points for each
question are indicated 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.

% OF
CATEGORY % OF CANDIDATE'S CATEGORY
__VALUE _TOTAL ___SCORE __ _VALUE _ CATEGORY
25.35
_26.50 = _g6:-32 i 1. PRINCIPLES OF NUCLEAR POWER
FLANT OPERATION, THERMODYNAMICS,
id HEAT TRANSFER AND FLUID FLOW
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_26.25 = 2466 2. PLANT DESIGN INCLUDING SAFETY
AND EMERGENCY SYSTEMS
RS, 75 Ve ¥
2675 8636 3. INSTRUMENTS AND CONTROLS
2. 85
_26.00 _g46¢ __ - r: 4. PROCEDURES - NORMAL, ABNORMAL,
EMERGENCY AND RADIOLOGICAL
CONTROL
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Final Grade

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

} Candidate’'s Signature
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

%

10.
11.

12
13.

14,

15.

186.

17.

Cheating on the examination means an automatic denial of your application

and could result in more severe penalties.

Restroom trips are to be limited and only one candidate at a time may
leave. You must avoid all contacts with anyone outside the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or dark pencil only to facilitate legible reproductions.

Print your name in the blank ‘'rovided on the cover sheet of the
examination.

Fill in the date on the cover sheet of the examination (if necessary).
Use only the paper provided for answers.

Print your name in the upper right-hand corner of the first page of each
section of the answer sheet.

Consecutively number each answer sheet, write End of Category __ as
appropriate, start each category on a new page, write only on one side
of the paper, and write ‘Last Page’  on the last answer sheet.

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

Separate answer sheets from pad and place finished answer sheets face
down on your desk or table.

Use abbreviations only if they are commonly used in facility literature.

The point value for each question is indicated in parentheses after the
question and can be used as a guide for the depth of answer required.

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

Partial credit may be given. Therefore, ANSWER ALL PARTS OF THE
QUESTION AND DO NOT LEAVE ANY ANSWER BLANK.

If parts of the examination are not clear as to intent, ask questions of
the examiner only.

You must sign the statement on the cover sheet that indicates that the
work is your own and you have not received or been given assistance in
completing the examination. This must be done after the examination has
been completed.




18. When you complete your examination, you shall:
a. Assemble your examination as follows:
(1) Exam questions on top.
(2) Exam aids - figures, tables, etc.
(3) Answer pages including figures which are part of the answer.

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

¢. Turn in all scrap paper and the balance of the paper that you did
not use for answering the guestions.

d. Leave the examination area, as defined by the examiner,. If after
leaving, you are found in this area while the 2xamination is still
in progress, your license may be denied or revoked.




ION, Page 2
THERMOUYNAMICS, HEAT TRANSFER AND FLUID FLOW

QUESTION 1.01 (1.50)

The reactor is taken to CRITICALITY from a cold condition and an
80 second POSITIVE period is attained:

a. From control room nuclear instrumentation, HOW can the
ogorator tell when the heating range has been reached?
(Rod position and recirculation flow are held constant.) (0.5)

b. In which ONE of the following intervals was the heating
range entered? (1.0)

(1) Interval 1 - reactor power increased by a factor of
8 in 143.3 seconds.

(2) Interval 2 - reactor power .ncreased by a factor of
3 in 89.0 seconds

(3) Interval 3 - reactor power increased by a factor of
5 in 128.8 seconds.

(#xx%% CATEGORY 1 CONTINUED ON NEXT {AGE #saxx)










QUESTION 1.04 (1.50)

Saturated steam with 100% quality enters the main condenser at 4.5 psia
and with a flow rate of 6E+6 lbm/hr. Condensate exits as a saturated
liquid. Circulating water enters the condenser at 82 deg F and exits at

77 deg F.

a. Choose the circulating water flow rate (in lbm/hr) from the list
below: (1.0)

1. 4.01E+8 lbm/hr
2. 3.90E+8 lbm/hr
3. 3.65E+8 lbm/hr
4. 3.03E+8 lbm/hr

b. BSTATE whether the condenser vac.um will would INCREASE,
DECREASE, or remain the same if the circulating water flow
rate were DECREASED. (0.5)

(#xxxs CATEGORY 1 CONTINUED ON NEXT PAGE »xxx»)




QUESTION 1.056 (1.00)

Choose the word(s) in parent: 3is ~aich best complete the fecllowing
statement;

Shaping control rods ure (DEEP, INTERMEDIATE, SHALLOW) rods that are
used tc change the power profile because they (ARE, ARE NOT) affected by
shadowing. (Choose one answer in each parenthesis.)

(#xsxx CATEGORY 1 CONTINUED OW NEXT PAGE s=%xxx,
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QUESTION

.07 (1.00)

The reactor is critical at 106 cps. Which ONE (1) of the following
BEST describes the behavior of neutroen power following a prompt
insertion of negative reactivity?

Neutron power drops immediately to "Beta (delayed neutron
fraction) times the neutron power prior to the prompt
insertion of negative reactivity.

Neutron power decreases linearly with time after the initial
prompt drop.

After the initial prompt drop, neutron power decreases on
a constant negative period; the magnitude of the period
determined by the amount of negative reactivity inserted,

Because only delayed neutrons are left immediately after

a negative reactivity insertion, neutron power decreases
on an 80-second period regardless of the size of the nega-
tive reactivity insertion.

(«xsxx CATEGORY 1 CONTINUED ON NEXT FAGE s%xxx)



QUESTION 1.08 (1.00)

Reactivity is defined as which of the following?

a. The ratio of the number of neutrons at some point in this
generation to the number of neutrons at the same point in
the previous generation.

b. The fractional change in neatron population per generation.

¢. The factor by which neutron population changes per genera-
tion.

d. The rate of change of reactor power in neutrons per second.

(x#xxs CATEGORY 1 CONTINUED OR NEXT FAGE »*xxx)



QUESTION 1.08 (1.50)

State HOW EACH of the below listed conditions will effect control rod
worth. (Limit the answer to INCREASE, DECREASE, or REMAINS THE SAME.)

a. Increasing moderator temperature
b. Increasing the percent voids

¢. Increasing the fuel temperature

(sxxxs CATEGORY 1 CONTINUED ON NEXT FAGE #s%%s»



QUESTION

1.10 (3.00)

a. Define the term Critical Power (CF).

b.

State how Critical Power would change for each of the following

events (i.e., INCREASE, DECREASE, or NO CHANGE).
Assume that the reactor is at full power. Consider each event
separately.

s

2

3.

-

Loss of a feedwater heater string
Reactor pressure increase from 950 psig to 1040 psig
Recirc Flow Control system fails to maximum demand

Feedwater Control system fails to maximum demand

(ssxsx CATEGORY 1 CONTINUED ON NEXT FAGE »*s»s%)

(1.0)
(2.0)




A

QUESTION 1.11 (2.00)

Figure 1 contains charts of several key reactor parameters following
a Feedwater Controller Failure to Maximum Demand.
For the areas marked, give the cause of each parameter change as

stated below.

a. State WHY reactor power rises at Foint A then immediately (0.5)
decreases.

b. State WHY feedwater flow drops sharply at Foint B, (0.5)

¢c. State WHY core flow drops at Point C. (0.5)

d. EXPLAIN the slight increase in reactor water level at
Point D. (0.5)

(#sx%% CATEGORY 1 CONTINUED ON NEXT FAGE #sss»)
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QUESTION 1.12 (1.00)

The total amount of reactivity that must be added to bring a reactor to a
ceritical condition is known as the:

Reactivity Defect
Excess Reactivity
Suberitical Factor
Shutdown Margin

cLoowe

(#s%x% CATEGORY 1| CONTINUED ON NEXT FAGE ®#%a23%x)




QUESTION

1.13 (2.00)

With regard to PCIOMR, IDENTIFY EACH of the following statements as

TRUE

or FALSE.

PCIl failures are dependent on absclute power, increase in power,
duration of power increase, previous power history and fuel
exposure.

Regarcless of the stress state, str=*in rate, temperature, or state
of irradiation, zircalloy fuel tubes will be ductile.

If power level is reduced prior to completing the 12 hour soak,
pre-conditioning is resumed at either the new power level or the
highest power level which has soaked for 12 hours before the power
decrease, whichever is higher.

PCIOMR limitations are not required for barrier fuel because
redesigned pellets cannot expand faster than the clad.

(ssxsxs CATEGORY 1 CONTINUED ON NEXT FAGE s»sxx)




QUESTION 1.14 (2.00)

For each of the following, indicate whether the available NFSH
at the suction of the recirculation pump would INCREASE/DECREASE/

REMAIN THE SAME:

a. The Feedwater Flow is INCREASED

b. The Recirculation Flow is INCREASED

¢. The Vessel Fressure is INCREASED from 200 psig to 800 psig

(s¢xss CATEGORY 1 CONTINUED ON NEXT PAGE #wsas»)






QUESTION

1.16 (2.00)

Indicate whether each of the following statements are TRUE or FALSE:

The delayed neutron fraction (beta) is defined as the ratio of
thermal neutrons absorbed in the fuel to all thermal neutrons
which are absorbed.

The effective delayed neutron fraction of the core is greater
at BOL than at EOL.

When calculating reactor period, the delayed neutron term may be
considered insignificant if reactivity added is less than beta.

Delayed neutrons are fast neutrons, but are usually born at lower
energies than prompt neutrons.

(#sssx CATEGORY 1 CONTINUED ON NEXT PAGE #w%ssx)



QUESTION 1.17 (2.00)

For each of the indicated changes in core parameters (a. through d. below)
INDICATE whether the Void Coefficient of Reactivity will:

1. Become more negative.
2. Become less negative.
3. Not Change.

a. Increase in void fraction. (0.5)
b. Buildup of fission product poisons. (0.5)
e¢. Increase in fuel temperature. (0.5)
d. Decrease in control rod density. (0.5)

(ssssx CATEGORY 1 CONTINUED ON NEXT FAGE s%ss»)
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QUESTION 1.18 (1.00)

Concerning control rod worth during a reactor startup with 100% peak Xenon
versus a startup with Xenon free conditions, WHICH statement (ONE) below is

CORRECT?

a. Peripheral control rod worth will be LOWER during the 100% peak
Xenon startup than during the Xenon free startup.

b. Central control rod worth will be HIGHER during the 100% peak
Xenon startup than during the Xenon free startup.

¢. Peripheral control rod worth will be HIGHER during the 100% peak
Xenon startup than during the Xenon free startup.

d. Both central and peripheral control rod worths WILL BE THE SAME
regardless of core Xenon concentration.

(ssx2y Enl CF CATEGORY 1 =»swas |




é.. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY Page 20

QUESTION 2.01 (1.50)

With regard to the Unit 1 RHR System, MATCH each of the items
in COLUMN A with its ONE (1) associated setpoint OR interlock from

COLUMN B.
COLUMN A COLUMN B
a. RHR HX bypass valve 1. 145 psi
b. LPCI injection valves open 2. 2/3 core coverage permissive
¢. Recirculation discharge 3. 425 psi close
valves 4. 105 psig
d. Containment spray valves 5. Open for 3 minutes following LFCI
e, ADS permissive initiation signal.
f. Shutdown cooling valves close 6. 325 psig
7. 422 psig

(#sxxx CATEGORY 2 CONTINUED ON NEXT PAGE ws»xx)
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QUESTION 2.02 (3.00)

Regarding the Standby Gas Treatment System:

a. State FOUR conditions which will automatically initiate the 5GTS
trains, isolate both unit's refuel floor ventilation systems, and
isolate Unit One's reactor building ventilation. INCLUDE ANY
SETPOINTS. (2.0)

b. EXPLAIN WHY it may be necessary to provide continued cooldown

flow after the train is no longer required (assume the train
has bee- operating for four hours). (1.0)

(wsxssx CATEGORY 2 CONTINUED ON NEXT FAGE #s#asx



QUESTION

.03 (2.50)

List FOUR (4) automatic trips/actuations which occur due
to a High-High Main Steam Line Radiation signal ( 3 X Normal

Background). (2.0)
State the MSL Radiation Monitor High-High setpoint when

Hydrogen injection is in progress (assuming it has been
changed as required). (0.5)

(ssasx CATEGORY 2 CONTINUED ON NEXT FAGE #sanss)



QUESTION 2.04 (2.00)

Determine if EACH of the following statements concerning the Standby
Liquid Control System is TRUE or FALSE.

a. In the event a remote (outside control room) reactor shutdown is
required, SBLC injection can be actuated by the local pump
START switch.

o. The pumps may be operated simultanecusly if necessary to shutdown
the reactor in an ATWS.

¢. When the control room handswitch is placed to "PUMP A RUN",
the “A" pump starts and all squib valves fire.

d. Nitrogen-charged accumulators assure adequate suction pressure
for the pumps.

(ssxx% CATEGORY 2 CONTINUED ON NEXT PAGE #%%4%)




QUESTION 2.056 (1.50)
LIST and EXPLAIN HOW the Control Rod Hydraulic system design features,
components, and/or interlocks provide the following functions,

a. Constant control rod speed/system flow during normal
rod movement. (ONE COMPONENT/INTERLOCK REQUIRED) (0.5)

b. FPrevent pump runout while a scram signal is present.
(TWO COMPONENTS/INTERLOCKS REQUIRED) (1.0)

(sxsxx CATEGORY 2 CONTINUED ON NEXT FAGE s»ssw)



QUESTION 2.08 (2.00)

RCIC is being used to control reactor level from the Remote Shutdown Fanel
when level is inadvertently allowed to increase to + 58 .,

a. EXPLAIN HOW the RCIC system will respond to this level and
WHY it responds as it does. (0.75)

b. List FIVE (5) systems in addition to RCIC which can be operated
(all or in part) from the Remote Shutdown Panel. (1.25)

(#*sx% CATEGORY 2 CONTINUED ON NEXT FAGE #*s»xx)







QUESTION 2.08 (2.00)

State whether EACH of the following statements concerning the MSIV
Leakage Control 3ystem is TRUE or FALSE.

a. The system is electrically interlocked to prevent initiation
until 10 minutes after a LOCA event has occurred.

b. If the inboard system is actuated by the operator with the
reactor at normal operating pressure and one M3IV failed open,
the reactor will be vented to the Torus and will blowdown via
the open steam line.

¢. Dilution flow is intended to lower the temperature of the leakage
gteam to prevent exceeding the operating limits of the blowers.

d. The MSIV Leakage Control System is interlocked to prevent
initiation if all MS8IV's are not full closed.

| (#sxss CATEGORY < CONTINUED ON NEXT FAGE »»»sx)
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QUESTION 2.08 (1.00)

Which ONE (1) of the following statements BEST describes the purpose
of the Exhaust Hood Spray?

a. Provide additional scrubbing for steam to aid in removal of
non-condensibles during startup or low load operatinns.

b. Provide turbine blade cleaning during startup to remove
accumulated silica deposits.

; 0. Provide a spray path to aid the condenser in maintaining vacuum
during high circulating water temperature conditions by condensing
steam as it leaves the last stage buckets,

d. Provide cooling for the last stage buckets during low steam flow
conditions.

(sssss CATEGORY £ CONTINUED ON NEXT FAGE s#nas)



QUESTION

2.10 (2.00)

List THREE (3) of the four loads on Unit 2 RBCCW (Reactor Building
Component Cooling Water) system which are not included in the Unit 1
system. (1.6)

After a temporary loss of essential 600 VAC bus had been corrected,
an operator attempted to restart the affected RBCCW pump by taking
the pump breaker control switch to OFF and then to ON, but the pump
did not start. What additional action(s) must be performed in order
to start the pump? (0.5)

(sssss CATEGORY 2 CONTINUED ON NEXT FAGE sswax)




¢. 11 (2.75)

List THREE (3) of the four parameters which cause iscolation of the
Containment Atmosphere Monitor Hydrogen/Oxygen sample lines. (1.5)

List FIVE (5) containment parameters monitored by the CAMS in
addition to monitoring hydrogen and oxygen concentrations in

the Drywell. (1.25)

(sssss CATEGORY ¢ CONTINUED ON NEAT FPAGE #*esss










3. INSTRUMENTS AND CONTROLS Page 35

QUESTION 3.01 (3.00)

a. HOW is total core flow indication obtrined?

NOTE: BE SPECIFIC as to:
1. WHAT is measured
2. WHERE measured (sensing point(s)
3. HOW signal is converted and/or conditioned prior to control
room indication (1.5)

b. Briefly EXPLAIN how the total core flow instrumentation
compensates for a trip of one Recirculation pump (the other
is still operating)? (1.0)

¢. Briefly EXPLAIN why a different method is used when one loop is
operating and one loop is shutdown. (0.5)

(sasss CATEGORY 3 CONTINUED ON NEXT FAGE ssass
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QUESTION 3.02 (3.00)

a. BState THREE conditions/signals which will cause an AFRM INOF
trip. (1.5)

. List THREE actuations or signals which MAY result when an AFRM
INOF trip signal is generated. (1.5)

(sssss CATEGORY 3 CONTINUED ON NEXT FAGE sssss



QUEST.UN 3.03 (2.00)
Concerning the Neutron Monitoring System (NMS), answer EACH of the
following TRUE or FALSE.

a. Removing the Unit 2 "shorting links  will place all NMS scram
gignals in a coincidence mode.

b. All IRM trips are bypassed when the mode switch is in Jun,

¢. The Unit 2 APRM flow bilased scram is “clamped at 118% regardless
of recirculation flow,

d. The APRM flow biasec scram is conditioned through a six second
time constant.

(sssss CATEGORY 3 CONTINUED ON NEXT FAGE ssssn)
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QUESTION 3.04 (1-66)

What effect would EACH of the following conditions have (INCREASE,
DECREASE, or NO CHANGE) on indicated Reactor Vessel level indication?

a, bSeat leakage on a level transmitter equalizing valve.

b. Increase in Drywell temperature,.

A}r—’ROCfTCﬁiﬂtfOﬂ*&QOP“OPOE&5f0ﬂ”ﬁﬂ‘ﬂ*deﬂf&ﬂta—fﬁﬂffﬁmeB%&%&Oﬂ?dl.»3%@/4f&
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QUESTION  3.056 (1.00

Given: Unit 2 i. control of D/G "B"
D/G "B" Mode Switch in TEST (Surveillance being performed)
Electrical distribtution NORMAL (Full Power Lineup)

D/G "B" is at rated speed and voltage, but not synchronized, when all
off-site power to 4160 volt Bus 2F is lost. Which ONE (1) of the
following accurately describes the system operation?

a. Bus 2F can be powered by D/G "B' when the operator takes the
Qutput Breaker Switch to CLOSE and has the SYNC SCOPE activated.

b. Bus 2F will be powered by D/G "B" automatically, after 12 seconds;
appropriate loads will be picked up sequentially.

¢. Bus 2F can not be powered by D/G "B" while it is in the TEST mode,
gilven thesz conditions.

d. Bus 2F can be powered by D/G "B" when the operator resets the
Lockout Relay, activates the SYNC SCOPE, and takes the Output
Breaker to CLOSE.

(*%sxx CATEGORY 3 CONTINUED ON NEXT FAGE #»»x%)




QUESTION

3.06 (2.00)

In addition to having power available, what CRITERIA (interlocks)
must be satisfied in order to start a Condensate Booster Pump
using the control switch? (INCLUDE SETPOINTS) (1.5)

List the SPECIFIC condition(s) which will cause a standby

Condensate Booster Fump to automatically start if power is
available and the control switch is in auto. (0.5)

(#sxxx CATEGORY 3 CONTINUED ON NEXT FAGE #%%xxx)



QUESTION  3.07 (2.50)

List FIVE (5) of the seven Reactor Feed Pump Trip signals (INCLUDE ALL
SIPTPOINTS for full credit).

(*xx%% CATEGORY 3 CONTINUED ON NEXT FAGE *#xx%%)



QUESTION 3.08 {(2.25)

List THREE (3) control systems/components outside of the feedwater system
which receive inputs from the Reactor Water Level Control system. For EACH
signal identify BOTH the INPUTS and what FUNCTION that input is used for
(IDENTIFY ANY INTERLOCKS, CALCULATIONS, OR TRIPS).

(#*#xx% CATEGORY 3 CONTINUED ON NEXT FAGE #*x»xx)
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7 5
QUESTION 3.08 (2+9046)

LIST the pressure setpoint (including system) where each of the following
UNIT 2 Plant Air System isolations or initiations occur.

a. Nonessential Air Header ISOLATES.
b. Service Air Header ISOLATES.
e¢. Nitrogen backup valves OPEN to Noninterruptable Essential

Instrument Air.
4ir’vNftrocea—beckup~ve4uo4~4SGbA?E~tn—Brrwef&*?naumn&A&»&bmnﬁuh—aL.w¢yéﬂéft

(x*xxxx CATEGORY 3 CONTINUED ON NEXT PAGE *%xxx» )



QUESTION 3.10 (1.50)

STATE the THREE (3) conditions required for the Main Condenser Low
Vacuum Isolation signal to be bypassed.
[Conditions may include operator action. ]

(*xxxx CATEGORY 3 CONTINUED ON NEXT PAGE **x*xx)
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QUESTION 3.11 (1.00)

Choose t. parameter from the following list used by the Rod Sequence
Control S ‘tem to determine the automatic bypass power level.

AFRM indicated power

Process Computer calculated thermal power
First Stage Turbine Pressure

Steam Flow and Feed Flow

0o

(#sxxx CATEGORY 3 CONTINUED ON NEXT FAGE #»#%xxx)




QUESTION 3.12 (1.00)

a. Whose permission is required before manually bypassing the
Rod Worth Minimizer? (0.5)

b. List the automatic bypasses of the RWM. (9.5)

(xx%x% CATEGORY 3 CONTINUED ON NEXT PAGE =»xxx)







QUESTION 3.14 (2.50)

List FIVE (5) conditions which must be met for the Diesel Generator
output breaker to close when the mode switch is in "AUTO".

(#sx42% END OF CATEGORY 3 #%%xx)
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JPES - NORUAL, ABNOPMAL, EMERCENCY Page 47
AND_RADIOLOGLICAL CONTROL

QUESTION 4.01 (2.60)

List the immediate opera or actions required by OS4AB-OP9-0565-25,
“Control Room Evazuation-Unit Shut Down', to be performed prior to
leaviug the control rooum.

(REACTOR 1S5 IN OPERATIONAL CONDITION 3 AND NO SCRAM SIGNAL IS FRESENT)

(xxxxx CATEGORY 4 CONTINUED ON NEXT PAGE »*xxx)



QUESTION

4.02 (2.00)

STATE which Emergency Classification is appropriate for EACH of the
following definitions.

Events are in progress or nhave occurred which involve actual
or potential substantial degradation of the level of safety of
the plant.

Events are in progress or have occurred which indicate a
potential degradation of the level of safety of the plant,

Events are in progress or have occurrec¢ which involve
actual or imminent substantisl core degradation or melting
with the potential for loss of containment integrity.

Events are in progress or have occurred which involve
an actual or likely major failure of plant functions needed
for protection of the public,.

(#%xxx CATEGORY 4 CONTINUED ON NEXT FAGE #*%x%x)




QUESTION 4.03 (2.00)

34AB-0PS-038-2, "Control of Sustained Combustion in the Offgas Systems,”
listes several system parameters which would be expected to change
significantly if ignition occurs. List FOUR (4) parameters

indicated by system instrumentation which could be expected to

change EXCLUDING system and component temperatures.

(xxkk% CATEGORY 4 CONTINUED ON NEXT PAGE *&xkx)



QUESTION 4.04 (2.50)

For each of the following sets of plant conditions, IDENTIFY the EOF
flowpath (BY NUMBER) specifically designed to address those conditions.

Reactor transients or failure of vital equipment while in hot
standby or startup.

High radiation, loss of vital power, failure of vital equipment,
or stuck open relief valve.

High radiation, loss of coolant, and loss of primary containment
integrity.

Reactor transients or failure of vital equipment while in the RUN
mode.

Failure of reactivity control systems.

(*xxxx CATEGORY 4 CONTINUED ON NEXT PAGE **xxx)




QUESTION 4.05 (1.50)
The EOP contingency procedure for Alternate Fressure Control requires
the operator to determine if adequate core cooling is assured. State
TEREE (3) criteria which may be used to verify adequate core cooling.

(xxxx% CATEGORY 4 CONTINUED ON NEXT PAGE *#%%xxx)



QUESTION 4.086 (1.00)

3450-C11-005-28, "Control Rod Drive Hydraulic System,” contains a
precaution stating the CRD Suction from Condensate Control Valve Bypass
Valve, 2N1-F182, must remain LOCKED CLOSED while the Condensate system
is in service. State the BASIS for this caution.

(#x%xx CATEGORY 4 CONTINUED ON NEXT PAGE *#xxx%)



QUESTION  4.07 (1.00)

Durin. operation with the Condensate and Feedwater Cleanup Recirc.

Control valve (2NI-F165) open, limits are placed on how far the control
valve may be opened with a Condensate pump or Condensate Booster pump
running. EXPLAIN WHY it is necessary to limit the control valve position.

(xx%xx CATEGORY 4 CONTINUED ON NEXT PAGE *x%xx¥)




QUESTION 4.08 (1.50)

RWCU system operating procedure, 3250-G31-003-25, contains a caution
statement that states:

During operation of the RWCU system CU & Demin Bypass Viv 2G31-F044
must not be fully closed for extended periods of time and left

unattended.
a. This valve is opened in anticipation of WHAT plant or system
transient? (0.5)
b. State the function provided by this valve lineup. (1.0)

(*xxxx CATEGORY 4 CONTINUED ON NEXT FAGE #*#xxx)



QUESTION 4.08 (1.00)

State TWO (2) reasons Mechanical Vacuum Pump operation is not permitted
above 5% Thermal Power.

(#sxxx CATEGORY 4 CONTINUED ON NEXT FAGE #*%%s%)



QUESTION 4.10 (1.00)

Explain WHY it 18 not necessary to trip the Main Generator following
a loss of both the Main and Emergency Seal 0Oil Pumps.

(xx%xx CATEGORY 4 CONTINUED ON NEXT PAGE #xsxx)



QUESTION 4.11 (1.50)

List THREE (3) radioclogical conditions which require a Normal Operations
Job Specific Radiation Work Permit be issued for work in that area.
(SETPOINTS NOT REQUIRED)

(#ss%x CATEGORY 4 CONTINUED ON NEXT FAGE ##%%»)







QUESTION 4.13 (2.00)

List TWO (2) conditions where removal of Danger Tags may be authorized
from an Equipment Clearance Sheet (ECS5) when all subclearances on that
ECS have not been released.

(#sxx2 CATEGORY 4 CONTINUED ON NEXT PAGE #»*xx)
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QUESTION 4.14 (3.50)

a. You are verifying a valve iine-up, STATE how you confirm position of
EACH of the following:

1. Closed valve. (0.5)
- Open valve. (0.5)
3. Mctor-operated valve. (0.5)
4. l.ocked throtvie valve. (0.5)

b. List the actions required if a LOCKED VALVE is found in the
wrong position while performing a valve lineup. (1.5)

(*xxx% CATEGORY 4 CONTINUED ON NEXT PAGE ##x#%)






QUESTION 4.186 (0.50)

Determine if the following statement concerning a Cable Spreading Room
fire and Procedure 34AB-FPX-053-25 if is TRUE or FALSE.

For an exposure fire (in the cable spreading room) invelving com-
bustables WITHOUT electrical insulation involvement, the Centrol
Room Operator in the af*fected unit will initiate a rapid load
reduction, will trip the turbine generator, will manually SCRAM
the reactor, and will place the Mode Switch in SHUTDOWN,

(#sxxsx END OF CATEGORY 4§ #*x#xx)
(sxxxsxsnxsx END OF EXAMINATION ssastsnsan)
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EQUATION SHEET

f = na veg/t

v = mg $ = ve+ kac
5 °

E=nC as= (vt - vo)/:

KE = H!vz Ve m v, +at

PE = mgh w =8/t

W v wAP

4E = 9314m

2

Q= icpar

§ = vasT

Pur = W, 2
p=p 105UR(%)

e/T
P = P° e

SUR = 26.C0/7
Te= 1,44 DT

SUR = 26 (7;1553)

Te o) e [(F= )/ g0
Tt/ -0
TeoB=0) A, 0

P o (Mgt /Kygg = SK go/K oo

» e ["‘/“‘.u'] +as xcff‘”]
P = 2ov/(3 x 10'0)
L= No

WATER PARAMETERS

1 gal, = 8,345 lbm

1 gal. = 3.78 liters
1 fl:3
Density = 62.4 lbm/f¢r
Dynsity = 1 gm/c33
Heat of vajorizutiou = 970 Cetu/lbdm
Heat of fusica = 144 Bru/llm

l At = 14,7 psi = 29.9 in. Ig

L fe. H,0 = 04303 1bf/4n°

» 7,48 gal.
]

Net Work (out) *

Cycle efficiency = Energy (in)

A= AN Aw Aoc-xg
A= 1n 2/=k - ¢).693/t,1
(¢, ) ()

(FH + cb)
Ix

ta(ctf) -

Is!e
Q

I= xoc'“*

I - I 10’!/?11
(o]

VL = 1.3/u

HVL « 0.693/y

SCR = §/(1 - Kctf)

CRYML = Kyggdy = CRY(1 ="K 0),
M= 1/ = Rygp) = CR/CR
M= K)o/ = Kogg)y
SDM = {1 = Kogg) /K ygs
t* = 1 x 10" seconds
A.ftf’ 0.1 seconds”’
Lid) = 1,4,

2 2
1,4} = 1,43 :
R/hr = (0.5 CE)/d“(meters)
R/hr = 6 CE/d%(feet)

MISCELLANEOUS CONVERSIONS

| Curie = 3.7 x 1o‘°cpo
1 kg = 2,21 Ibm

L hp = 2.5 x 10° BTU/hr
1 M = 3.41 x 10° Bew/nr
] Btu = 778 frelpf

l inch = 2,54 cm

% - 9/5% + 32

2

C =59 (°r - 32)



1. PRINCIPLES OF NUCLEAR POWER FLANT OFERATION, Page 63

W - MASTER COPY

ANSWER 1.01 (1.50)

Een of the “ollowin Responses is correet (0.5);

a. Operator can notice at period has become longer @0*25;4L. onr
and that power change on IRMs/SRMs is leveling off
(turning around due to power overshoot). (B«gbps

b. (2) (1.0) (From P = Poe(t/T) --»> T = t/1n (F/Po), in Interval ¢
the period has lengthened from 80 seconds. The other intervals have
80 second periods)

REFERENCE

EIH, GE Reactor Theory, LO 7.4.3, P. 7-10
CPS Introduction to Nuclear Reactor QOperations, LO 4.1.1.2
INRO PP. 4-17 & 4-18

(3.8/3.8)

c92008K112 292008K113 ..(KA's)
ANSWER 1.02 (1.00)

b. LHGR (1.0)
REFERENCE

EIH, GE Heas* Transfer & Fluid Flow, LO 8.3.3, F. 8-15

CPS Nuclear Power Plant Thermal Sciences, LO 12 1.1.1
NPPTS P. 12-2

(3.0)

293009K108 ..(KA's)

(ss%xx CATEGORY 1 CONTINUED ON NEXT FAGE #s»#x)

MASTER COPY



ANSWER 1.03 (1.00)

a. (1.0)

REFERENCE

EIH, GE Heat Transfer & Fluid Flow, LO 8.9.2, F. 8-46

BSEP ,HEAT TRANSFER, CH. § Page 9-51 Lesson Objective = Third from top
g of page 9-1A (no numbur assigned)

(2.9)

293008K131 ..(KA's)

ANSWER 1.04 (1.50)

a. 1 (4.01E+8) {1.C)

b. Decrease (absolute pressure would increase) [(0.6)

REFERENCE

EIH, GE Heat Transfer & Fluid Flow, LO 7.5.2, P. 7-40

(2.8/2.5)
293004K113 293003K123 ..(KA's)
ANSWER 1.05 (1.00)

Shallow (0.5)
ARE (0.5)

(sa%%% CATEGORY 1 CONTINUED ON NEXT PAGE sx#s%s)




PRINCIPLES OF NUCLEAR POWER PLANT OPERA
THERMODYNAMICS, HEAT _AND_FLUID FLOW

REFERENCE

EIH, GE Reactor Thecry, LO §.3.3, P, 5-26
Monticello: Reactor Theory, Chapter 5

(2.8/2.4)

292005K111 2892005K110 ..(KA's)
ANSWER 1.086 (1.00)

d [1.0]
REFERENCE

EIH, GE Reactor Theory, LO 4.6.3, FP. 4-38 thru 4-42
WNP-2 REACTOR THEORY TEXT page IV-256

(2.9)

292004K1056 ..(KA's)
ANSWER 1.07 i{1.00)

e (1.0]
REFERENCE

EIH, GE Reactor Theory, LO §.5.8 & 5.5.9, FP. 5-42, 43
NMP-2 Operations Technology, Module 1, Fart
£3.3/3.7)

292003K106 292003K107 ..(KA's)

(sxxx% CATEGORY 1 CONTINUED ON NEXT FAGE w®*xxx)




ANSWER 1.08 (1.00)

REFERENCE

EIH, GE Reactor Theory, LO 1.8.1, F. 1-38

DPC, Fundamentals of Nuclear Reactor Engineering, p. 96
GGNS: OP-NP-511

(3.2)
292002K111 ..(KA's)
ANSWER 1.08 (1.50)

a. Increase
b. Decreases
¢. Remains the Same
(3 @ 0.5 ea)

REFERENCE

EIH, GE Reactor Theory, LO 5.2.5, PP. 5-12a, 5-13a, and 5-14a.
(2.5)

292005K109 ..(KA's)

(#xxxs CATEGORY 1 CONTINUED ON NEXT FAGE ##x¥x)



L. PRINCIPLES OF NUCLEAR POWER_PLANT OPERATION, Page 87
THERMODYNAHICS, HEAT TRANSFER_AND ELUID FLOW

ANSWER 1.10 (3.00)

a. Critical Power is the bundle power needed to produce the zritical
quality (or the bundle power needed to cause OTB to occur somewhere

in the bundle. [(1.0)]
b. 1. (inlet subcooling ) CP increases [(0.56]
2. (pressure ") CF decreases (0.5]
3. (core flow ") CP increases [0.56]
4. (inlet subcooling ") CP increases {(0.8)
REFERENCE

EIH, GE Reactor Theory, LO 8.5.1 & 9.5.7, PP. 9-26, 9-36 thru 9-38
SSES 5C023 G-3 Specific Objeciives 3.3, 3.4, 3.8
(3.3/2.9°2.8/2.7)

293009K124 293009K123 293008K122 293008K117 .. (KA'8)
ANSWER 1.11 (2.00)
a. Rx power increases due to increased subcooling (+p) then (0.5)

decreases sharply due to scram from turbine trip (hi level).

b. FW flow decreases due to RFPTs trip on high RFV water level (0.5)

c. Core flow decreases due to RPT breaker actuation. (0.5)
d. Momentary increase from reformation of voids as pressure
decreases and feed pumps coastdown. (0.5)
REFERENCE

EIH Nuclear Training, 10.4-38 and Figure 10.4(33)
(3.8/3.5/3.8/3.7)

259002K302 259002K301 258002K104 259002K103 .. (KA's)

(#xxs% CATEGORY 1 CONTINUED ON NEXT PAGE »*%xx)



1. PRINCIPLES OF NUCLEAR POWEE PLANT OFERATION, Fage 68

ANSWER 1.12 (1.00)
d (1.0]
REFERENCE

EIH, GE Reactor Theory, LO 1.5.1, P. 1-36
EIH Nuclear Training, 10.103-22

(3.2)

292002K110 ..(KA's)
ANSWER .13 (2.00)

a. True

b. False

. True

d. False

(4 @ 0.5 each)

REFERENCE

EIH Nuclear Training, Chap 10.2, PP. 18-21

GE BWR Academic Series, HT/FF LO 7.2, 7.5, and 8.2, PP. 9-489
through 9-562

(2.8/2.9)

293008K:132 293009K136 .. (KA's)

(*xx%x CATEGORY 1 CONTYNUED ON NEXT FAGE s*xxx)



1. _PRINCIPLES OF NUCLEAR POWER FPLANT OFERATION, Page 69
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSWER 1.14 (2.00)

a. INCREASE (More Subcooling at the pump suction)

b. DECREASE (Redvuced pressure at the eye of the pump results
in LUeing closer to saturation pressure)

¢o. DECREASE (Further to saturation temperature and increased
density causing less static head)

A
(3 ® 0-H657&%ach)
REFERENCE

EIH, Heat Transfer & Fluid Flow, LO 6.10.10, FP.6-81

(2.772.5)

293006K108 293006K110 ..(KA's)
ANGWER 1,18 (1.00)

o [(1.0]
REFERENCE

EIH, Heat Transfer & Fluid Flow, LO 5.5.2, FP. 5-53
(2.7)

293007K107 ..(KA's)

(s*sxx CATEGORY 1 CONTINUED ON NEXT FAGE s»#%%xx)




Page 70

ANSWER 1.186 (2.00)
a. FALSE [(0.5]
b. TRUE [0.5]
e¢. FALSE (0.5]
d. TRUE [0.58)
REFERENCE

GE Reactor Theory, LO 3.4.4, 3.4.5, 3.5.6, and 3.4.1, PP. 3-29 thru 36
(2.5/3.7/2.4/3.0)

292001K102 292003K103 292003K1086 292003K104 .. (KA's)
ANSWER 1.17 (2.00)
a. 1 (more negative) (0.5]
b. 1 (more negative) [(0.5])
¢. 1 (more negative) (0.5]
d. 2 (less nega*tive) [0.5]
REFERENCE

GE Reactcr Theory, LO 4.4.3, pp. 4-18 through 4-23

(2.5/2.2)
292004K112 282004K111 .. (KA's)
ANSWER 1.18 (1.00)
e (1.0]

(xssxs CATEGORY 1 CONTINUED ON NEXT FAGE #ssxs)



REFERENCE
EIH, GE Reactor Theory, LO 5.2.4, P. 5-15 and 6-12
(3.1)
292006K114 ..(KA's)

(#xs3% END OF CATEGORY 1 w»sass)



2.. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY Page 72

ANSWER 2.01 (1.50)

e 000w
- omSo

(6 @ 0.25 each)

REFERENCE

EIH LT-IH-00701-00, LO 11,12,&14, TABLE 00701-2, PP. 48, 58-62
Nuclear Training, Main Steam, 5.1-5
Nuclear Training, Recirculation System, 4.1-38
(3.3/3.9/4.0/3.7)

205000K402 203000K411 203000K410 203000K402 ..(KA's)

ANSWER 2.02 (3,00)

a. Any 4 of the following @ 0.5 each;

1. Unit One Reactor building ventilation exhaust high

radiation ([0.25], 20 mR/hr (0.25)

Unit One Refueling Floor high radiation (0.25) 20 mR/hr [0.25]
Unit Two Refueling Floor high radiation (0.25] 20 mR/hr (0.28]
Unit One Drywell high pressure (0.25), 1.92 psig (0.25)
Reactor vessel low water level [0.25], -47 inches (0.25]

o o

b. To remove heat generated by radicactive particles contained in
the idle train. {(1.0]

(ssxss CATEGORY 2 CONTINUED ON NEXT PAGE wsxas)



Page 73

REFERENCE

EIH Nuclear Training, 3.3-6 and 3.3-89.
LP 13.2, LO 2, P. 4
LP 30.1, LO 3, P. ¢4

(3.7/2.8)
261000K402 261000K401 ..(KA's)
ANSWER 2.03 (2.50)

a. Any 4 of the following at 0.5 each,

1., Reactor Scram

2. Group I isoclation

3. Swap Main Control Room Ventilation to pressurization mode.
4. Mechanical vacuum pump trip/isolates

5. Gland seal exhauster trip/isclates

6

X Normal Background (0.5)

REFERENCE

EIH, LP 14.1, LO 2, P. &
S0-0OP5-01-19887
(3.3/3.2/3.2)

272000K501 272000K402 288000K105 ..(KA's)
ANSWER 2.04 (2.00)

a. FALSE (0.5)

b. FALSE [0.5]

¢. TRUE (0.5)

d. FALSE [0.5)

(sssss CATEGORY 2 CONTINUED ON NEXT PAGE »w»s3x)



REFERENCE

EIH. LP LT‘IH'OllOl'OO' LO 6:8:9:& 11
Arnold System Description C-4, P. 15
(3.0/4.2/2.5/2.5)

211000K505 211000K408 211000K408 211000K402 .. (KA's)

ANSWER 2.05 (1.50)

a. Stabilizing valves (0.25) maintain constant flow through the
pressure control valve (0.25) (thus maintaining RFV/drive water
differential pressure constant) (0.5)

b. 1) Restricting orifice (0.25) (in the charging water header)
limits flow (0.7%25) (to less than 200 gpm) (0.5)

2) Flow element for Flow Control Valves (0.25) is located between
the pumps and the charging water header (0.25) (so a high
charging flow closes the FCVs) (0.5)

REFERENCE

EIH Nuclear Training, 4.2-7
(2.5/2.6)

201001K402 201001K401 . (KA's)

(swxx% CATEGORY 2 CONTINUED ON NEXT FAGE #*s%x%)




2.. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY Page 76

ANSWER 2.0v (2.00)

a. No response (operates normally) [0.25] because high water level
trig)il bypassed when operating from the Remote Shutdown Panel.
[0.

b. Any 5 of the following @ 0.25 each:

Residual Heat Removal
RHR Service Water
Safety Relief

FPlant Service Water
Control Rod Drive
Reactor Recirculation

DN e Lo

REFERENCE

EIH, LT-1IH-05201-00, PP, 8 & 14

(3.5/3.3)
217000K402 217000K102 .+(KA's)
ANSWER 2.07 (2.50)

a. GREEN Light - power available for the solenocid contrel valve (0.5]
RED Light -~ solenocid control valve has energized [0.5]
AMBER Light - high pressure in the relief valve tail pipe

(tail pipe pressure swith actuated at greater
than or equal to 85 FSIG) [0.56]

b. Manually reset by key lock [0.25] at P602 [0.25]

¢. 1. Any SRV has opened (tail pipe pressure switch
activated) [0.258)

2. Reactor pressure at high pressure setpoint
(1044 or 1054 PSI1G) [(0.25]

(ssssx CATEGORY 2 CONTINUED ON NEXT FAGE s»%x%)



EIH Nuclear Training, Chapter 5.1, Pages 7, 21 and 22
(3.7/3.6/3.4)

238002K402 239001K610 238001K125 .. (KA's)

ANSWER ¢.08 (2.00)

a, False
b. False
e, True
d. False
(4 @ 0.5 each)
REFERENCE

EIH Nuclear Training, Chapter 5.1, PP, 10-16
Lesson Plan 49.1, L.O. #7 and #4 F. §
(3.1/3.2/3.0/2.4)

239003K407 238003K402 239003K401 239001K408
ANSWER 2.08 (1.00)
d (1.0)
REFERENCE

EIH Nuclear Training, Chapter 5.3, P. 8
(2.5/2.5/2.8/2.8/2.4/3.2)

256000K301 258000K110 256000K101 245000K802
245000K102 ..(KA's)

(ssxs% CATEGORY 2 CONTINUED ON NEXT PAGE ss%x%)

.. (KA's)

245000K3086



IWW

ANSWEK 2.10 (2.00)

a. Any 3 of the following @ 0.5 each:

1 Recirculation Fump Motor Windings

2. Recirculation MG Set Motor Coolers

3. Recirculation MG Set Generator Coolers
4. Reactor Water Sample Coolers

b. The 600V bus load shedding reset pushbutton must be reset,

REFERENCE

EIH LP 9.1, LO #3 and #4, FP. 3, 4, & 8

(3.3/3.5)
295018K101 295018K201 ..(KA's)
ANSWER .11 (2.76)

a. Any 3 of the following @ J).5 each:

1. High Drywell Pressure

2. Low Reactor Water Level

3. High Reactor Building Exhaust Radiation

4. High Refuel Floor Ventilation Exhaust Radiation
b. Any 5 of the following # 0.25 each:

1. Particulate fission products in the drywell.

2. Gaseous fission products in the drywell.

3. Temperature in the drywell.

4. Pressure in the drywell.

5. Water temperature in the torus.

6. Water level in the torus.

7.

Gammn Ladiaton levels o e /‘f‘?ui//)kungl/

(sssx% CATEGORY 2 CONTINUED ON NEXT PAGE s»»xs)

Fage 77

(0.5)




REFERENCE
EIH LP 51.1, LO #4 and #9, YF. 3 & 5
(3.2/3.7)
223001K403 223001K103 .. (KA'S)

ANSWER 2.12 (2.00)

a. BService water to 1B D/G must be aligned manually from Div. 1 or Div, 11

PEW. (1.0]
b. 1. LOCA
2. LOSP
3. Condenser room flooding (3" above floor)
4. High division flow (20 psid increasing)
(4 @ 0.25 each)
REFERENCE

EIR LP 33.', LO 3, F. 5 & 9

(3.3/2.9)
295018K301 285018K201 .+(KA's)
ANSWER 2.13 (1.50)

1. Close RHR Shutdown Cooling Isclation or Pump Shutdown Cooling Suction
Valve (FOOBA).

2, Open Pump Torus Suction Valve (FO04A).

3. Manually start RHR pump.
(3 @ 0.5 each)

(sssss% CATEGORY 2 CONTINUED ON NEXT FAGE ssxx»)




2. ELANT DESIGN INCLUDING SAFETY AND EMERGENCY Page 78
SYSTEMS

REFERENCE
EIH LP-IR-00701-00, LO 21, Table 00701-5
(3.6/3.9)
205000K108 203000K114 ..(KA's)

(ssxxs END OF CATEGORY 2 #xxss)




ANGWER 3.01 (3.00)

a. The 20 non-calibrated jet pump differential pressure
signals (0.5), from the ‘<t pump throat pressure (0.25) and
the below core plate tap (SLC injection line) (0.26), are
converted to flow signals (by the square root extractors) (0.25).
The jet pump flow signals are summed to obtain two recirc loop
total flow signals and total core flow (0.25). (1.5 total]

b. When one pump trips, the circuit selects the summer which calculates
the algebraic difference between the two loop flow signals. [1.0)

¢, Flow being measured by the idle loop is backflow from the operating
loop. (0.86]

REFERENCE

EIH, LP44.1, F. 11
(3.2/3,3)

216000K123 218000K110 .. (KA's)

ANSWER 3.02 (3.00)

a. 1. Less than 11 LPRM inputs tc the channel.
2. AFRM mode switch not in "Operate’ .
3. Any internal module (AFRM or flow channel) unplugged.
(also accept the fc.ilowing as one of the required three:
Flow channel mode switch not in "Operate . )
(3 @ 0.5 each)

b. Any 3 of the following @ 0.5 each;
Reactor half-scram (full scram if 2 or more channels)

1.
2. Rod Block
3. Annunciator on P803

(sssss CATEGORY 3 CONTINUED ON NEXT FAGE s®was)




3. INSTRUMENTS AND CONTROLS

 REFERENCE

EIH LP 12.3, LO 4, P, 13
(4.0/3.6/3.3/3.7/4.1)

_ 215005K402 215005K401 2150056K116
| . (KA's)
| ANSWER 3.03 (2.00)
I
a. True [0.5]
b. False [0.5)
o. False [(0.5)
d. True (0.5])
REFERENCE

EIH LP 12.1, LO 7, F.13

LP 12.2, LO 6, P. B

LP 12.3, LO 3, PP, 11 & 12
(3.2/3.0/3.3/3.3/3.7/3.9)

212000K412 215005K407 212000K411
215004K406 .. (KA'8)
/.0
ANSWER 3.04 (664

a. Increase
b. Increase
e increase « (ot
(9 0.5 ea.] b7 /0)

FPage 81
215005K104 215005K101
215005K116 215004A103

(sksss CATEGORY 3 CONTINUED ON NEXT FAGE ssxass







~ ANSWER

!

3.07 (2.50)

, 1. Reactor vessel high water level - 58",

* 2. Low Condenser Vacuum - 22.3".

\ 3, Thrust Bearing Wear - 40 P5IG Lube Oil Pressure.
4. Turbine Bearing Low Lube Oil FPressure - 4 PSIG.
5. Low Fump Suction Pressure - 180 PSIG (4 second T.D.)
6. AFP Bearing Low Lube Oil Fressure - 4 FSIG.
7. Mechanical Overspeed - 110% (86325 RPM).

REFERENCE

EIHLP 2.1, LO 4, P. 7

(2.5)
259001K405 . (KA's)
ANSWER 3.08 (2.25)

Any 3 of the following;

1.

Reactor Recirculation System (0.

a. Total feed flow to 8] speed limiter. (0.

b. Level and individual feedwater loop flow to #Z speed
limiter. (0.

Process Computer (0.5) total steam flow and total feed flow

for heat balance. (0.

Rod Worth Minimizer (0.5) total steam flow and total feed

flow for power determination. (0.

Main Turbine (0.5) level for high water (58" ) trip. (0.

(sssxs CATEGORY 3 CONTINUED ON NEXT FAGE w»sass)
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Any 5 of the following at 0.5 each (0.25 for signal, 0.25 for setpoint):

5)
126)

125)

2b)

25)
¢5)






Fage 85

EIH Nuclear Training, 5.7-5
Dglg ; System Description, A-6, Main Steam, page 36.
(3.8/3.1)

239001K402 239001K401 . (KA's)
ANSWER 3.11 (1.00)

C (1.0]
REFERENCE

EIH, LP LT-1H-05402-01, LO 8, P. 33

(3.3)
201004K404 (KA's)

ANSWER 3.12 (1.00)

a. Operations supervisor (0.5]
b. power above the LFSF (30X power) [0.5)
REFERENCE

EIH, LP 54.2, LOR & 7, F. 10

(3.4/2.9)
201006K502 201006K404 ..(KA's)
ANSWER 3.13 (1.50)

The closed breaker will trip open [(0.5) and the breaker being closed
will trip open [0.5) resulting in a de-engergized bus. (0.5)

(ssexs CATEGORY 3 CONTINUED ON NEXT FAGE sswxs)
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REFZIRENCE

EIH LP 27,1, LO 13, P. 13
(3.4/2.9/3.1)

262001K403 ¢62001K402 262001K103 . (KA's)

ANSWER 3.14 (2.50)

Any 5 of the following @ 0.5 each;

1. Emergency 4160Y bus undervoltage

2. Proper output frequency

3. Proper output voltage

4. No electrical fault on bus,.

6. Normal bus supply breaker open.

6. Alternate bus supply breaker open.
REFERENCE

EIH LP 28.1, LO 2, P. 7
(3.8)

264000K101 . (KA's)

(sssss END OF CATEGORY 3 wanass
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ANSWER 4.01 (2.00)

1. Close the following valves; (valve numbers not required for full

credit)
|
~ All MSIVs (b21-F022A(B,C,D) and B21-FOZBA(B,C,D)) (0.6) |
- Both Steam Drain Iscolations (B21-F018 and B21-F019) [(0.5]) |
- Both Reactor Water Sample Isclations (B31-F019 and B31-F020) [0.5])
2. Open the RFP Bypass (N21-F113) (0.6)
REFERENCE

EIH, 34AB-OP5-055-28
(3.8)

2R50186G010 ..(KA's)

ANSWER 4.02 (2.00)

a Alert
b. (Notification of) Unusual Event
¢. General Emergency
d. Site Area Emergency
(4 @ 0.5 each)
REFERENCE

EIH: GET Handbook, pp 57, 58, 60, 61; 10AC-MGR-008-05
BFNP: BFN-IFD, IP-1, p 1. RQ 85/04/01
(4.3)

295030G011 (KA's)

(#sssx CATEGORY 4 CONTINUED ON NEXT FAGE ##sx3)
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ANSWER 4.03 (2.00)

Any 4 of the following @ 0.5 esach;

1. Prefilter differential prersure
2. Afterfiltar differential prcssure
J. OSystem pressure
4. Post Accident radiation level
6. Offgas System flow rate
b j““’j’“ CONCEN TR Tron
REFERENCE

EIH, 34AB-OF5-038-2

(3.8)

271000G015 .. (KA's)

ANSWER 4.04 (2.50)

oo CTY
i o

(5 @ 0.5 EACH)

REFERENCE

EIH, LT-IH-20101-00, LO 7, PF. 18 & 18
(3.9/3.9/3.9/3.8)

285008G012 285031G012 29850258G012 285024G012 .+(KA's)

(#ssss CATEGORY 4 CONTIRUED ON NEXT FAGE ssasss)




ANSWER 4.06 (1.50)

1. At least one Core Spray pump 18 injecting, or
2. Reactor water lavel is above the top of active fuel, or
3., BSteam cooling is in progress.
(3 @ 0.5 each)
REFERENCE
‘xﬂ. 31EO-EQOP-001-28 3-830 P 3
(4.6/4.86)
285031A204 295031K101 . .(KA's)

ANSWER 4 .06 (1.00)

Prevent overpressurization of the CRD suction piping. (1.0}

REFERENCE
EIH, 3480-C11-006-25
(3.2)
201001G010 (KA's)
ANSWER 4.07 (1.00)

To avoid excessive vibration on the piping returning to the
main condenser. {(1.0)]

(ssass CATEGORY 4 CONTTNUED ON NEXT FAGE swwewsr)
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4. PEJCEDURES - NORMAL, ABNORMAL., EMERGENCY Page 80
AND_RADIOLOGICAL CONTROL

REFERENCE

EIH) 34SL\'N21—007—281 p~ 15

(5.1/2.4)
256000K506 256000G010 ..(KA's)
ANSWF™. 4.08 (1.50)

a. RWCU system isclation (in which both demineralizers transfer to

hold) [0.5]
b. Provide a pressure relief path for CRD water {1.0]
REFERENCE

EIH, 3480-G31-003-25, P. 15

(2.7)
204000K402 ..(KA’s)
ANSWEK 4.09 (1.00)

1. Significant amounts of HZ and 02 are present in the main

condenser (which could result in a detonable mixture). [0.5]
2. The mechanical vacuum pump bypasses the holdup volume. (0.5)
REFERENCE

EIH, 3450-N61-001-28, p. 3
(3.1/2.7)

271000K507 271000G010 .(KA's)

(xxxxx CATEGORY 4 CONTINUED ON NEXT PAGE *%xxx)




4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 91
AND_RADIOLOGICAL CONTROL

ANSWER 4.10 (1.00)

Some machine gas pressure will be maintained (25-30 psig) by the bearing
header oil supply to the seals [1.C] (so a load reduction is all that
will be required).

REFERENCE

EIH, 3480-N42-001-2S, p. 6

(2.8/2.8)
245000K610 245000K6035 ..(KA’s)
ANSWER 4.11 (1.50)

Any 3 of the €ollowing @ 0.5 each;

1. High area radiation levels (greater than 100 hr).

2. High Airborne radioactivity concentration (gre.cer than 25% MPC)
3. Loose surface contamination (levels greater than 50,000 dmp/sq.cm)
4. Breach of a contaminated system.

REFERENCE

EIH, B2RP-RAD-006-05, P. 3

(3.3)

294001K103 ..(KA's)
ANSWER 4.12 (1.00)

a. FALSE (0.5]

b. TRUE [0.5]

(#x%%% CATEGORY 4 CONTINUED ON NEXT FAGE *#%x%)



4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY
AND RADIOLOGICAL CONTROL

REFERENCE

EIH, 30AC-OP5-003-08, PP. 16 & 17

(3.4)
294001A1086 ..(KA’s)
ANSWER 4.13 (2.00)

1. Tags included on a Temporary Release (for functional testing) [1.0]

2. Tags where all subclearances affecting them have been released

and a Shift Supervisor (or Operations Supervisor) review has

been performed.

REFERENCE

EIH, 30AC-OPS-001-0S, PP. 15 & 18
(3.9)

294001K102 ..(Kn's)

(#xxx% CATEGORY 4 CONTINUED ON NEXT PAGE **x%x)
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4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 93
AND RADIOLOGICAL CONTROL

ANSWER 4.14 (3.50)
e I Turn valve in closed direction (1/4 turn max tc seat)
2. Turn valve in open direction (1/4 turn max to backseat)
3. Verify at remote (or local) position indication
4. Confirm locking device operability by attempting to move valve,

({ 4 @ 0.5 each )
b. 1. Reposition valve after getting 55 concurrence
2. Install locking device and verify operability

3. Prepare a deviation report

( 3@ 0.5 each )

REFERENCE

EIH, 34GO-8UV-001i-08, P. 2
10AC-MGR-004-0

(3.7)
294001K101 (KA e)

ANSWER 4.15 (2.00)
a 2 Minutes [0.5]
b. Shallow (1.0]
e. "Print Notech Error” function (of RWM) (0.5]

(xxx¥%x CATEGORY 4 CONTINUED ON NEXT PAGE *xxxx)



4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY
AND _RADIOLOGICAL CONTROL
REFERENCE
EIH: 42FH-ENG-010-1/2
(2.8/3.2)
201004K405 201006K507 .. (KA's)
ANSWER 4,16 (0.50)
FALSE ([0.5)]
REFERENCE

EIH: 34AB-FPX-053-2, pp 8
(3.5)
294001K116 ..(KA’8)

(*xxxx END OF CATEGORY
(kxxxxkxxsxkx END OF EXAMINATION ®*xxxxxxxkk)
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