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EXAMINATION REPORT - 50-400/0L-88-01

Facility Licensee: Carolina Power and Light Company
P. 0. Box 1551
Raleigh, NC 27602
Facility Name: Shearon Harris Nuclear Power Plant
Facility Docket No.: 50-400

Written examinations and operating tests were administered at Shearon Harris
Nuciear Power Plant near Ne Hi11, North Carplina.
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William M. Dean R v "Date Signed
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C Kenneth E. Brockman, Section Chief Date Signed
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Summary:
Examinations on April 25-28, 1988. .

Written and operating tests were administered to 11 reactor operator (RO)
candidates, 11 of whom passed. One senior reactor operator (SRO) candidate
was administered a written re-examination, whom also passed.

Based on the results described above, 11 of 11 ROs passed and one of
one SRO passed.

12 of 25 (48%) changes made to the written examinations were due to inadequate or
incorrect facility training material supplied to the examiners for exam item
development. Reference material submitted to the NRC should accurately reflect
the current plant configuration so that post-examination modifications are
minimized. Other problems were noted with the training material and these are .
discussed in the following report details. '
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REPORT DETAILS

Facility Employees Contacted:

*Joseph L. Harness, SHNPP General Manager

A. W. Powell, Director of Training

*Chuck Olexik, Operations Supervisor

*Lou Martin, Manager, Nuclear Licensing

*J, T. Bryan, Project Specialist Simulator

*Michael Wallace, Regulatory Compliance,
Senior Specialist ‘

*John Hudson, Project Specialist, License
Training .

*Attended Exit Meeting
Examiners:
*William Dean
Siegfried Guenther (OLB:NRR)
D. Charles Payne
Michael Ernstes
Frank Victor (Sonalysts)
Gary Weale (Sonalysts)
*Chief Examiner

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 facility comments are listed
below. :

SRO Exam (Applicable RO exam questions in -parentheses)

(1) Question 5.03 (1.26)

Comment accepted. The answer key Has been modified to accept
either answers "b" or "d" for full credit.

(2) Question 5.04 (1.25)

Comment accepted. Due to lack of specificity, this -question
has been deleted.



(3)

(4)

(5)

(6)

(7)

Question 5.09

Comment partially accepted. It is recognized that some confusion may
have existed as a result of the wording of the question. As a result,
parts (a) and (b) have been deleted from the exam. It should be noted
that the training material in lesson plan RT-LP-3.7 is confusing and
should be reviewed by the facility. In particular, transparencies
RT-TP-135.0, 136.0 and 136.1 are difficult to interpret and conflict
with information within the body of the lesson plan. Also, changing
the fuel loading pattern with each example further confuses the reader
as to the geometric relationship between thé detector, source and core.
Parts (a) and (b) have been deleted.

Question 5.16 (b)

Comment partially accepted. Since both effects are present with no
distinction between their level of significance, both are required
for a complete answer, Moderator temperature defect reduction has
been added to the answer key as part of the answer required for full
credit.

Question 5.18 (b)

Comment accepted. Increasing ESW flow has been added to the answer
key with two out of three answers required for full credit.

Question 6.01 (3.20)

Comment accepted. Upon review of the facility supplied controlled
prints it is acknowledged that the facility training material (in
several lesson plans) is in error and should be corrected to refiect
current system status.

Question 6.02

Comment accepted. Facility training material (SD-103) incorrectly
states that shunt trip coils are on the main breakers "only". This
should be corrected to coincide with the current system status.
Question has been deleted.



(8) Question 6.04

Comment accepted. The situation postulated in the question was
observed using the SHNPP simulator. The behavior of the S/G level
did not sufficiently deviate from program level, though it did '
oscillate. Answer "d" will also be accepted as correct.

(9) Question 6.07 (b)

Comment accepted. Facility training material (SD-134) reflects the
answer originally required. This SD should be corrected to reflect
current system status. Question has been delted.

(10) Question 6.08

Comment accepted. Recommended answer will be added to the answer key
as an additional correct response.

(11) Question 6.13
Q Comment accepted. Recommended answer will be added to the answer key
as an additional correct response.

(12) Question 6.20 (a)

Comment ncted. Based on the facility's contention that the candidate
has to make an assumption regarding the cause of the EDG start, the
facility's recommended answer will be accepted, with additional
modifications to make it a complete answer (i.e. address interlocks
that must be met).

(13) Question 6.20 (b)

Comment accepted. Facility reference material (SACP-LP-3.0 and
SD-155-01) both stated that the control device in question was a
"push button" vice a switch. The facility reference material should
be corrected to reflect current system status. Answer key has been
changed to reflect the answer recommended by the facility.

(14) Question 8.03

Comment accepted. The referenced TS is not consistent in its treatment
of RHR suction paths between the LCO and the action -statements. Since
answers "b" and "d" were very similar, both will be accepted for

full credit.






(15)

(16)

(172

Question 8.05

Comment accepted. The intent of distractor "b" of the question was
to fail the input to the OP Delta T circuitry. However, it is
acknowledged that, in fact, only the indication was stated to have
failed. As a result, either answer "b" or "d" will be accepted for
full credit.

Question 8.09

Comment accepted. Facility recommended answer will be added to the
answer key as an additional correct response.

Question 8.12

Comment accepted. It was assumed that 1C CSIP would be put in service,
but since this was not expressly stated, the facility's recommended
response will be included in the answer key in case the candidate

made the assumption 1C CSIP would not be put in service.

RO Exam

(1)

(2)

(3)

(4)

Question 1.04 (a)

Comment accepted. The answer key has been changed to accept the
additional answers provided by the facility as alternative answers to
those already listed. ; '

Question 1.04 (b)

Comment not accepted. The question provides only two choices, increase
or decrease. While the increase may be slight it is still the only
correct choice.

Question 1.09
Comment noted. Credit will be allowed for answer "a" if the candidate
states that he assumed that a rod was stuck out. Note that 0ST-1036,

"SDM Calculation" (for MODES 3-5) does not include the worth of the
most reactive rod unless a rod is actually stuck/immovable.

Question 1.17

Comment accepted. The answer key has been changed as recommended by
the facility.






(5)

(6)

(7)

(8)

(9)

(10)

(11)

Question 1.18

Comment accepted. The answer key has been changed as recommended by
the facility.

Question 1.20

Comment accepted. Answer "a" will also be accepted as correct.
Question 1.24

Comment not accepted. While the question does not address the status
of the downcomer, the question specifically solicits the effect on
Excore Source Range indication resulting only from phase separation
near the top of the core.

Question 2.01

Comment accepted. The answer key has been changed to add the‘
recommended answer as an additional correct response. SD-155.01
should be updated to reflect this information.

Question 2.07 (b)

Comment accepted. Part (b) has been deleted since the information
concerning the location of the designated relief valves is incorrect.

Question 2.08

Comment not accepted. The fire detection panels are obviously under
the cognizance of the COs, and they should have an understanding of
what types of malfunctions would cause an abnormal system status
alarm. This is supported by the learning objective referenced by the
facility (though it is.too general in nature to be a good objective)
as well as NUREG 1122 K/A 086000A402 which has a 3.5 importance value.
No change to answer key.

Question 2.09 (a)

Comment accepted. The answer key has been changed to accept the answer
provided by the facility and to redistribute the point value. The
incorrect information contained in the System Description should be
updated. Since the question asked for THREE COMPONENTS, the candidate
will not be penalized for providing a third answer.




(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

Question 2.09 (b)

Comment accepted. Facility reference material should be updated to
eliminate conflicting information within the body of the same system
description (SD-145).

Question 2.15

. Comment not accepted. The referenced learning objective, though

general in nature supports this knowledge as being pertinant, as does
the referenced NUREG 1122 K/A. No change to answer key.

Question 2.19 (b)

Comment accepted. Part (b) has been deleted and the point value reduced
accordingly. The incorrect information contained in the ESWSS Lesson
Plan should be updated.

Question 3.07 (b)

Comment accepted. Since the temperature of the system was not specified,
the answer key has been changed as recommended by the facility.

Question 3.16 (b)

Comment noted. Since the answers are equivalent, no change to the
answer key is required.

Question 3.16 (b)

Comment noted. Since the change in the dynamic head is very slight,
either no change or a change from 100% to slightly above 100% will be
accepted.

-

Question 3.18 " \

Comment accepted. The answer key has been changed to accept the
additional response recommended by the facility. The facility training
material should be corrected to ensure consistent information is
provided within the same training material.

Questipn 4.01

Comment partially accepted. The additional answer provided by the
facility will be added to the 1ist of acceptable answers. There is
no change to the number of responses required for full credit, as no
justification exists for making this modification.



(20)

(21)

(22)

(23)

(24)

(25)

Question 4.02 (a)

Comment noted. Full credit will be given for the two answers which
refer to flow which does not pass through the blender, provided the
candidate states the assumption that flow through the blender is not
available. :

Question 4.04

Comment accepted. If the candidate states "greater than" rather than
“greater than or equal to" they will not be penalized. The facility
training material (EOP-LP-3.16) should be modified to reflect the
guidance contained within the EOP User's Guide.

Question 4.09
Comment accepted. The question has been deleted.
Question 4.11

Comment partially accepted. The additional symptom provided by the
facility has been added to the answer key. There is no change to the
number of responses required for full credit, as no justification exists
for making this modification. .

Question 4,12

Comment noted. Information provided by the facility specifically
states that the SG PORV controller setpoint is set greater than no
load pressure in order to minimize atmospheric releases from the
ruptured steam generator. This is the answer required for full credit.
The additional information concerning challenges to the code safety
value will not result in a deduction if it is included in the answer.

Question 4.16 (c)

Comment partially accepted. The answer key has been modified to the
facility's recommended answer, however the point value has remained
the same.






Exit Meeting

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

There were no generic weaknesses noted during the oral examinations.
However, it was noted that most of the Reactor Operators do not complete
their immediate actions following a reactor trip/safety injection, rather
they wait for the Senior Reactor Operator to read through these steps on

a flow chart. This results in a momentary delay in completing verification
of automatic actions and is not consistent with the purpose and intent of
having designated immediate actions. This appears to be a training vice a
knowledge deficiency, as the operators are very familiar with the required
response to an SI signal as demonstrated during disscussions with the
examiners.

Difficulties in utilizing and obtaining reference material for examination
development were also discussed. There were no indices provided for the
lesson plans, operating procedures and system descriptions nor were the
lesson plans clearly tabbed. This made use of the material as a reference
source unwieldy and time consuming. Learning objectives were not clearly
related to a job task analysis and tended to be general in nature. They
did not specify the conditions (e.g. - "using a system drawing" or "while
referring to Technical Specifications") under which the learning objective
was to be demonstrated and did not specify the standards of performance with
respect to completeness/comprehension other than phrases such as "list,
state or explain”. -

Several requests had to be made by the NRC to obtain complete sets of
material. (e.g. reactor theory manual, various lesson plans, administrative,
abnormal and normal operating procedures).

Problems with equipment on the simulator being inoperable and continuing
simulator lockups were discussed. These are addressed in more detail in
Enclosure 4 to this report.

Problems were noted with AOP-14, "Loss of CCW, Increasing Surge
Tank" in that step 4 does not provide clear direction on sequential
isolation of components in determining the source of leakage.

Procedure OWP-RP-9, "FW Flow Transmitter Failure", was noted to have the
incorrect bistable tripped for a failure of protection channel 4
(BS 488B vice 488A).

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

The licensee did not identify as proprietary any of the material provided
tc or reviewed by the examiners.






REACTOR OPERATOR LICENSE EXAMINATION

m e J. S. NUCLEAR REGULATORY COMMISSION

FACILITY: SHEARON HARRIS 1&2

REACTOR TYPE:  PWR-WEC3

DATE ADMINISTERED: 88/04/25

EXAMINER: VICTOR, F.
CANDIDATE : MASTE L.

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 cateqory and a final grade of at
least 80%. Examination papers will be p1cked up six (6) hours after
the examination starts.

% OF
CATEGORY % OF CANDIDATE'S CATEGORY
VALUE  TOTAL SCORE VALUE . CATEGORY
2.9.006 '1'5"/’7. -\
4&5;%} 2500 1. PRINCIPLES OF NUCLEAR POWER
] ] PLANT OPERATION, THERMODYNAMICS,
e PR HEAT TRANSFER AND FLUID FLOW
2650 2305 .
3666 _25+86- 2. PLANT'DESIGN INCLUDING SAFETY
<6 ) AND EMERGENCY SYSTEMS
2622
30.00 25+6¢& 3. INSTRUMENTS AND CONTROLS
28.50 v
87000”5086 4. PROCEDURES - NORMAL, ABNORMAL,
EMERGENCY AND RAnIOLOFICAL
pes CONTROL -
1oAY reg-we
12860~ % Totals

Final Grade

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

Candidaté's Signature
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17.

NRC. RULES AND' GUIDELINES FOR LICENSE EXAHINATIONS

During the administration of this examination the following rules apply:

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
roon 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 bhlank provided on the cover sheet of the
examination.,

Fill in the date on the cover sheet of the examination (if necessary).
Use only the paper provided 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 exanmple, 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 1nd1cated 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 obhtain 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 ANSHWER 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. .



t v,

+ 18. When you complete your examination, you shall:

a‘

b.

' 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.

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 questions.

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






’

1. "PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE
~ THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW :

HERMODYNAMICS, H NSF N D W

QUESTION 1.01 (1.00)

During a reactor startup, control rods are withdrawn such that 1,000 pcm
(1% delta-K/K) of reactivity is added.

and count rate was 500 cps. Select the final steady state count rate
following rod withdrawal from the following choices: .

QUESTION

750 cps.
1000 c¢ps.
2000 cps.
2250 c¢ps.

1.02 (1.00)

The moderator temperature coefficient (MTC) becomes LEAST NEGATIVE (the
absolute value becomes smallest) under which ONE of the following

conditions?

a. Moderator temperature is decreased while boron concentration is
.decreased.

b. Moderator temperature is increased while boron concentration is
increased.

¢. Moderator temperature is decreased while boron concentration is
increased.

d. Moderator tenmperature is increased while boron concentration is
decreased.

OUESTION 1.03 (1.00)

The fuel temperature coefficient (FTC) becomes most negative (the absolute

value becomes largest) under which ONE of the following conditions?

Low core power, late in core life.

Low core power, early in core life.

High core power, late in core life.

igh core power, carly in core life.

(***** CATEGORY N1 CONTINUED ON NEXT PAGE *rkkx)

Before the withdrawal Keff was 0.97
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PAGE 3

1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION

, THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW
7

QUESTION 1.04 (1.50)

There are two primary effects that cause differential boron worth (NBW)
to change as the core ages.

a. List the TWO effects and their relative impact on DRW (increase
or decredse).

b. State what the total resultant effect is on DBW over core 1ife
(increase or decrease).

QUESTION 1.05 (1.00)

The average effective delayed neutron fraction (B-eff) decreases over core

Tife. This is primarily due to the buildup of:
a. Xenon isotopes.
b. Samarium isotopes.
Sc. Plutonium isotopes.
d. Uranium isotopes.
QUESTION 1.06 (2.00) ‘

Using steam tables, compute the amount of RCS subcooling for Shearon Harris
Unit 1 if the plant were operating at 80% power with all parameters at
design operating setpoints (for example, pressurizer pressure at 2235
psig). SHOW WORK. .

QUESTION 1.07 (1.00) N

Indicate for each of the following conditions whether a greater tensile
stress is generated on the INNER or OUTER wall of the pressure vessel:

a. Heating up the Reactor Coolant System at 75 degrees F per hour.

b. Increasing‘system pressure from 2000 psig to 2250 psig.

(***** CATEGORY O1 CONTINUED ON NEXT PAGE **x*+)
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, | ' PAGE 4
THERMODYNAMICS, HEAT TRANSFER AND FLUIN FLOW .

QUESTION 1,08 (1.00)
The plant is operating at 30 percent load during a load ramp to full power.
If steam flow density compensation fails at its 30 percent load value,

which ONE of the following describe the affected steam flow indication

when at full power:
a. Indicated steam flow i; greater than 100%.
b. Indicated steam flow is greater than 30% but less than 100%.
¢. Indicated steam flow is equal to 100%.

d. Indicated steam flow is equal to 30%.

QUESTION 1.09 -(1.00)

A reactor has been shut down from 100 percent power and cooled down to 140
degrees F over 5 days. During the cooldown, boron concentration was
increased by 100 ppm. Given the following absolute values of reactivity
which ONE of the answers below would be the value of the shutdown margin?

Rods = 6918 pem
Temperature = 500 pcm .
Boron = 1040 pcm (100 ppm increase)

Power Defect = 1575 pem

a. mnminus 3803 pcm
b. minus 4803 pcm
¢. minus 5883 pcm
d. minus 6883 pcn

QUESTION 1.10 (2.00)

Answer the following concerning the coefficients that contribute to power
defect: )

a. State which coefficient contributes most to the CHANGE of power .
defect over core 1ife and explain why. (1.0)

b. State vhich coefficient acts first to affect reactivity on a
sudden power change due to rod movement and explain why. ) (1.0)

(**%*x* CATEGORY 01 COMTINUED ON NEXT PAGE Akknk)
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, ’ PAGE 5
JTHERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

QUESTION 1.11 (1.00)

During a reactor startup, which ONE of the following statements best -
describes the change in count rate resulting from a short rod withdrawal
when Keff is. 0.99 as compared to an identical rod withdrawal when Keff is
0.95? :

a. Less time will be required to reach steady-state following the rod
withdrawal and the count rate will be greater with Keff at 0.99.

b. More time will be required to reach steady-state following the rod
withdrawal and the change in count rate will be less with Keff at
0.99.

c. Less time will be required to reach steady-state following the rod
withdrawal and the count rate will be less with Keff at 0.99.

d. More time will be required to reach steady-state following the rod
withdrawal and the change in count rate will be greater with Keff
at 0.99.

@ QUESTION 1.12 (1.00)

Assume that a reactor is operating at 100% power when a reactor trip
occurs. If the rate of the reactor power decay stabilizes at 4 minutes
after the trip with reactor power at 0.01 percent, which ONE of the
following represent the number of additional minutes required for power
to decrease to 0.0001 percent?

a. 3
b. 4
C. 5
d. 6

(***** CATEGORY 01 CONTINUED ON NEXT PAGE ***¥x)
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1. PRINCIPLES OF HUCLEAR POWER PLANT OPERATION,
HERMODYHAMICS, N ND FL

QUESTION 1.13 (1.00)

How will RCS loop hot leg temperature indication be affected if the
associated resistance temperature detector (RTD) becomes open-circuited?

Hot leg temperature indication will be equal to actual hot leg
temperature.

Hot leg temperature indication will fail as is.

Hot leg temperature indication will be higher than actual hot leg
temperature.

Hot leg temperature indication will be lower than actual hot leg
temperature. .

QUESTION 1.14 (1.00)

How will affected pressurizer level indication compare to actual
pressurizer level during a high-energy line break that raises containment
temperature from 100 degrees F to 180 degrees F? Consider only reference
leg heating effects.

a. Indicated pressurizer Tevel will be lower than actual pressurizer
level.

b. Indicated pressurizer level will be equal to actual pressurizer
level.

c. Indicated pressurizer level will fail as is.

d. Indicated pressurizer level will be higher than actual pressurizer
Tevel,

(***** CATEGORY 01 CONTINUED ON NEXT PAGE *****j

~
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION PAGE 7

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

QUESTION 1.15 (1.00)
An operator drops his self-reading pocket dosimeter (SRPD) resulting in no
physical damage but only a partial discharge of the SRPD. The SRPD will
then: )

a. Read Tower than actual exposure.

b. Reéd higher than actual exposure.

c. Fail as is.

d. Read equal to actual exposdre. ‘ .

QUESTION 1.16 (1.00)

Which ONE of the following conditions will result in criticality occurring
at a higher than estimated control rod position?

a. Inadvertent dilution of RCS boron concentration during rod
withdrawal, -

b. Misadjusting the stcam dump controller such that steam pressure is
maintained 50 psig higher_ than the required no-load setting.

c. DNelaying the time of startup from 16 hours to 20 hours following a
trip from 100% power equilibrium conditions.

d.” A malfunction resulting in control rod speed being faster than
normal speed.

QUESTION 1.17 (1.00)

What is the primary reason for arranging symmetrical control rods in
groups? . .
QUESTION 1.18 (1.00)

What are the indications of a cavitating RCP?

(*¥**** CATEGORY 01 CONTINUED ON NEXT PAGE **xxx) ‘



1. .PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE 8

HERMODYN , H N

QUESTION 1.19 (1.50)

Answer the following TRUE or FALSE concerning Xenon behavior fo110wfn§ a
reactor trip. .

a. Xenon peaks later if the reactor trip occurs at high power as
compared to low power.

b. The Xenon concentration decreases following the peak because the
haif-1ife of Xenon is shorter than the half-life of lodine.

c. The Xenon concentration increases as the iodine decay rate ’becomes
smaller than the xenon decay rate.

OUESTION 1.20 (1.00)
If the control rods are NOT maintained above the rod insertion limits
during routine reactor operations at power, which ONE of the following is
most likely already outside specification 1imits?
. d. Local Power Density (KW/ft)
@ : b. Departure from Mucleate Boiling Ratio (DNBR)
‘ €. Axial Flux Difference (AFD).

d. Quadrant Power Tilt Ratio (NPTR)

OQUESTION 1.21 (1.00)

A control rod has its greatest reactivity‘worth if it is inserted in which
ONE of the following locations?

a. “Near the edge of the core.
b. Near the center of the core. ’ : !
c. In a region with high poison concentration.

d. In a region with low fuel concentration.

(***+* CATEGORY 01 CONTINUED OH NEXT PAGE **#*%x)



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION ‘ PAGE

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

@

QUESTION

1.22 (1.00)

Over core life, the reactor vessel Nil- Ductility Temperature (NDT):

QUESTION

Increases continuously.
Decreases continuously.
Increases, then decreases.
Decreases, then increases.

1.23 (1.00)

Which ONE of the following core conditions will decrease the departure
from nucleate boiling ratio (DNBR)? Consider each separately.

QUESTION

Coolant temperature decreases.
Coolant flow decreases.
Coolant pressure increases.

Reactor power decreases.

1.24 (1.00)

The plant has experienced a loss-of-coolant accident (LOCA) with degraded
safety injection flow. The reactor coolant pumps are manually tripped and
the resulting phase separation causes the upper portion of the core to

uncover.

(Core is only slightly uncovered.) Which ONE of the following

describes Excore Source Range (BF3) neutron level indication relative to
indication just prior to partial core uncovery?

d.
b.
C.

d.

Significantly less than actual neutron level.
Significantly greater than actual neutron level.
Essentially unchanged.

Impossible to estimate with the given core conditions.

(***** CATEGORY 01 CONTINUED ON NEXT PAGE ***x+*)
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1. PRINCIPLES OF MUCLEAR POWER PLANT OPERATION ‘ PAGE 10
M .

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

2"5 /s mmr PELETED

ions will the insertion of control rods
ive?

he following situat
cause Delta I to becor i

a. Burnout of Xenon in the top of the core with rods intiaTly
11y withdrawn.

b. Positive MTC duri ctor startup.

c. Bank D control rods inserted toward the

d. Excessively“n i ATC at EOL.

QUESTION 1.26 (1.00)

Select the ONE statement below that is correct if the Power Range instru-
ments have been adjusted to 100% based on a calculated calorimetric.

a. If the feedwater temperature used in the calorimetric
: calculation was HIGHER than actual feedwater temperature,
actual power will be LESS than indicated power.

b. If the reactor coolant pump heat input used in the calorimetric
calculation is OMITTED, actual power will be LESS than indicated
pover. '

c. If the steam flow used in the calorimetric calculation was LOWER
than actual steam flow, actual power will be LESS than indicated
power.

d. If the steam pressure used in the calorimetric calculation is

LOWER then actual steam pressure, actual power will be LESS
than indicated power.

(***** CATEGORY 01 CONTINUED ON NEXT PAGE *kkkk)






1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION ' PAGE 11

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

QUESTION 1.27 . (1.00)

) 1
qil“" J
|
‘ ‘ , |
Initially, one centrifugal pump is in operation when a second centrifugal
pump (in parallel with the first pump) is also put into operation. Select: |
the ONE statement below which correctly describes the effect on system |
volumetric flow rate and system head loss. |
a. Same flow rate, same head loss
b. Higher flow rate, same head loss | |

c. Same flow rate, higher head loss

d. Higher flow rate, higher head loss

(*¥**** END OF CATEGORY Q1 ***xx)
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>

QUESTION 2.01 (1.00)

List the FOUR conditions that will trip the Emergency Diesel Generator
during EMERGENCY operations, in addition to the Emergency Stop Pushbuttons.

QUESTION 2.02 (2.00)

Answer each of the following concerning Reaqtor Makeup TRUE or FALSE:

a. When the Reactor Makeup Control System is operating in the MANUAL mode,
the boric acid and makeup water pumps automatically stop when preset
quantities of boric acid and makeup water have been added.

- b. In the AUTOMATIC makeup mode p]aéing the RMW Controi Switch to START
will initiate flow only if the VCT level is less than 20%.

c. Ona Safety Injection actuation, the VCT Qutlet Valves (LCV-115C and
LCV-115E) automatically CLOSE when either of the RWST charging pump
suction valves (LCV-1158 OR LCV-115D) OPEN. .

d. The Alternate Mini-flow Line Isolation valves (ICS-752 and 1CS-746)

open on a Safety Injection actuation to provide a recirculation path
to the RWST if pump discharge pressure exceeds 2300 psig.

QUCSTION 2.03 (1.50)

List both the preferred ana the emergency source of makeup water to the
Component Cooling Water (CCW) System surge tank, if makeup from the CCW
Holdup Tank or the CCW Drain Tank is not available.

QUESTION 2.04 (1.00)

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

(***** CATEGORY 02 COHTINUED ON NEXT PAGE **%x*)
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 13

QUESTION 2.05 (1.00)

Which ONE of the following correctly describes how power is NORMALLY
supplied to a typical protection channel bus?

a. 480 VAC from EMERG bus, transformed to 120 VAC, rectified to 125 .
VOC, inverted to 118 VAC.

b. 480 VAC from EMERG bus, transformed to 118 VAC.

c. 250 VDC from battery bus, inverted to 250 VAC, transformed to 118

d. 480 VAC from EMERG bus, transformed to 250 VAC, rectified to 250
VDC, inverted to .250 VAC, transformed 118 VAC.

QUESTION 2.06 (1.50)

State the Auxiliary Feedwater (AFW) System design feature and how it
operates to protect the motor driven AFW pumps from a run out condition.

1.00)
QUESTION 2.07 Sadel

a. With the Residual Heat Removal System (RHRS) in a normal lineup and

the reactor plant operating at 100% power describe how the following
are isolated:

1. The RCS hot leg supply to the RHR pumps. (0.5)
2. The RHR pump discharge to the RCS cold legs. (0.5)

(List type of valves and stéte how they are arranged: series/parallel)
Stetton-—of-the—RHR—Bumpe— -t

o HEETED— .&,3%:»«@

.

WS (25108
. e . . .
'?'55 FHE Sendié;egs E?aﬁlgssg;aeelaffe’nlfghé? °chTth|?he §°:°* "{en
Center—{HFBIEH—es—weH—es—ectunte—omouditte—atarmdistinct—fromthe—Fire

larps—{fire—horat—

(***** CATEGORY 02 CONTINUED ON NEXT PAGE ***#*)
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m | (Z.oo;
QUESTION 2.09 s

Two
a. List FHREE components that have their Component Cooling Water supply
isolated on a phase A signal. (.9
b. List the TWO loads supplied by each Component Cooling Water essential
]OOP. A (1.0) .
QUESTION 2.10 (1.50)

Describe the operation of the Containment Fan Coolers when a Loss of
Coolant accident causes the ESF system to actuate. Include the position of
the dampers and STATE what design feature ensures the proper damper lineup.

QUESTION 2.11 (2.50)

An undervoltage condition on an ESF 6.9 kV bus occurs 20 seconds after the
receipt of a Safety Injection signal.

a. What is the sequence of events with respect to the stripping and
subsequent loading of LOCA related loads? :

b. What conditions must exist before loads can be started manually?

QUESTION 2.12 (2.00)

State the design purpose of each of the following Reactor Coolant Pump
(RCP) components. For each purpose, include the circumstance or event
that the component is intended to mitigate.

a. Flywheel

b. Thermal Barrier Heat Exchanger

QUESTION 2.13 (1.50)

List THREE sources of hydrogen in the containment structure following a
Design Basis Accident? : .

(***** CATEGORY 02 CONTINUED ON NEXT PAGE **¥*)
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w QUESTION 2.14 (1.50)

a. State the design purpose for the Auxiliary Feedwater (AFW) Isolétion

Signal. (0.5)
b. What condition generates the AFW isolation signal? (1.0)
QUESTION 2.15 (1.00)

Which ONE of the following would result in the modulation of the Instrument
and Service Air Crosstie valve (11A-648):

a. Instrument air pressure is 80 psig and Service air pressure

is 92 psig.

b. Instrument air pressure is 88 psig and Service air pressure
is 92 psig.

¢. Instrument air pressure is 98 psig and Service air pressure
is 78 psig.

d. Instrument air pressure is 93 psig and Service air pressure
is 88 psig.

QUESTION 2.16 (1.00)

What TWO design features of the spent fuel racks ensure criticality does
not occur in the Spent Fuel Pool? ‘

(****x CATEGORY 02 CONTINUED ON NEXT PAGE *****)







2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS ’ PAGE 16

m QUESTION 2.17 (1.50)

a. The Gross Failed Fuel Detector System (GFFDS) monitors which ONE of the
following:

1. Gross radioactivity
2. Delayed neutrons
3. Rad%oactive lodine

4, Cesium-137 : (1.0)

b. TRUE or FALSE

The GFFDS system provides an alarm and also provides a quantitative
measure of the extent of a fuel failure.

(0.5)

QUESTION 2.18 (1.00)

@ For each of the following loads, LIST the bus that provides the normal
source of electrical power.

a, Majn Feedwater Pump 1B

b. Pressurizer Heater Group C

c. EMERGENCY Service Water Pump 1A

d. High Head Safety Injection Pump 1C

(,000
QUESTION 2.19 -@¥r593-

Answer EACH of the following with regard to the Emergency Service Water
System: ’

a. LIST two (2) design features of the ESW system that pfevent the escape
of radioactivity from containment via the ESW header during a loss of
coolant accident.

” ' (***%x CATEGORY 02 CONTINUED ON NEXT PAGE *t%xx) *
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m ‘.

QUESTION 2.20 (1.00)

f-'our (4) plant atmospheric release points are equipped with wide range gas
monitors to satisfy post-TMI requirements. LIST these four locations.

(***** END OF CATEGORY Q2 *****)
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e
«

QUESTION 3.01 (2.00)

The reactor plant is operating in a normal 100% power lineup with all
control systems in automatic when Pressurizer pressure detector 1PT-445
fails high. Describe the effect this failure will have on the pressurizer
Power-Operated Relief Valves (PORVs) including the functioning of

interlocks and/or permissives. Continue the description until either the
reactor trips or the plant stablizes. Assume no operator action.

QUESTION 3.02 (1.00)

List FOUR conditions that will cause a Power Cabinet Urgent Failure
alarm. T

QUESTION 3.03 (1.00)
What TWO conditions must be satisfied to allow the fast acting automatic

bus transfer feature to shift power from the Unit Auxiliary Transformers to
the Start-up Transformers in response to a reactor trip.

QUESTION 3.04 (1.50)

The reactor is critical at 5% rated thermal power during a normal reactor
startup. List SIX (6) reactor trips which are DISABLED in this condition.

QUESTION 3,05 (1.00)

Which ONE of the following parameters is utilized by the Rod Insertion

Monitoring System to establish power level when calculating rod insertion
limits?

a. RCS Tavg
b. Turbine Firsl Stage Pressure
c. RCS DELTA T

d. Power Range NI signal

(***** CATEGORY 03 CONTINUED ON NEXT PAGE **¥xx)
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w QUESTION 3.06 (2.00)

o

The plant is operating at 50% power with all control systems in automatic.
Bank D rods are at 150 steps.

For each of the following, state the direction in which the rods will move
and list the parameters and signals which cause the rods to move when each
of the following events occur. (assume no operator action (unless stated)
and the reactor’'does NOT trip.) Consider each case separately.

a. Loop A narrow-range Thot instrument fails high. (1.0)
b. Turbine load is reduced to 20% at 5% per minute. (1.0)
QUESTION 3.07 (1.50)

a. List the THREE conditions that will satisfy the RHR System inferlocks
and allow the RHRS hot leg suction valves (RH-1,RH-2,RH-39,RH-40) to be
opened. (1.0)

b. whét condition will automatically OPEN and what condition will
automatically CLOSE the RHRS miniflow valves (RH-31 and RH-69)? (0.5)

QUESTION 3,08 (1.00)

At 100% power, with the steam dump control system in the Tavg mode, a 10%
step loss of load occurs. Assuming no reactor trip occurs, the condenser
is available, and rod control is in manual operation, which ONE of the

following would occur if Bank 1 (PCV-408F,G,H) steam dump valves failed
to open? ‘

a. Bank 2 (PCV-408A,B,C) would open.
b. fAtﬁospheric dumps would. open.
c. S/G safeties would open.'

d. HNo steam dump valves would open.

(*¥**** CATEGORY 03 CONTINUED ON NEXT PAGE *****)
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QUESTION 3.09 (1.00)
Match the interlock descriptions in column A with the appropriate
coincidence logic required to cause rod withdrawal to be blocked in
column B. (Column B items may bhe used more than once.)

COLUMN A : COLUMN B

— : .11

a. Power Range High Flux @ 103% power , 2. 1/2

3. 2/2

b. Overtemperature Delta T rod stop 4., 1/3

5. 2/3

c. Intermediate Range High Flux 6. 1/4

. . 7. 2/4

d. Automatic Rod Control Interlock (C-5) 8. 3/4

QUESTION 3.10 (2.00)

Answer the following concerning the Steam Generator Water Level Control
System (SGWLC):

a. Describe how the SGWLC generates a level error signal, (0.75)

b. List the THREE SGWLC inputs and descr1be how they are used to generate

a flow error signal. (1.25)
QUESTION 3.11 (1.00)

Answer the following concerning the Auxiliary Feedwater System TRUE or
FALSE.

a. The Trip and Throttle Valve, the Main Steam Supply Valve and the TDP
Flow Control valves are all powered from NDC sources.

b. When EITHER Main Steam Supply Valve reaches the full oben position, ALL"
three Flow Control Valves for the Turbine Qriven Pump are energized.

(***** CATEGORY 03 CONTINUED ON NEXT PAGE ****¥)
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I QUESTION 3.12 (1.00)
Which ONE of the following statements describes the signal path from the
Source Range detector to the Source Range level meter on the Main Control
Board?
a. Detector, Pre Amp, Discriminator, Log Integrator, Meter
b. Detector, Log Integrator, Pulse Shaper, Pulse Counter, Meter

c. DNetector, Pre Amp, Log Integrator, Discriminator, Meter

d. Detector, Pre Amp, Log Integrator, Log Amp, Meter

QUESTION 3.13 (1.00)

The Detector Current Comparator receives input from all FOUR upper and
lower power range detectors.

a. Destribe how these inputs are compared? (0.5)
P
b b. What is the alarm setpoint? (0.25)
¢. When is this circuitry in operation? (0.25)
. QUESTION 3.14 (2.00)

a. List the FOUR control circuits that utilize the output of the T-average
. auctioneer circuit. (1.0)

b. State the FOUR protection signals generated by the T-average signal
from each loop. (1.0)

(*¥**** CATEGORY 03 CONTINUED ON NEXT PAGE *#**x)
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QUESTION 3.15 (1.50)

Fill in the blanks in the fo1lowing statements regarding the CVCS System.

a. The CVCS mixed beds and cation demineralizers are protected from
high temperature by diverting flow from the demineralizers to the
(1) when letdown temperature reaches or exceeds (2)
degrees F.

b. CVCS emergency makeup from the RWST is initiated when (1) VCT
level indicator(s) sense(s) (2) tank level.

c. The orifice isolation valves are interlocked so they can be manually

opened only if pressurizer level is (1) and both letdown
isolation valves are (2) .

QUESTION 3.16 (1.50)

The following pertain to indications on the Reactor Vessel Level Indicating
System.

a. 4hat will the upper range inbication show when a RCP is running in
the associated loop?

b. How does dynamic head indication change as reactor power is increased
from 0 - 100%?

c. Is OPERABILITY of the Reactor Vessel Level Indicating System required
by Technical Specification in Mode 1?

QUESTION 3.17 (2.00)
During a successfui starting sequence for the Emergency Diesel Engine,

the engine speed has increased to 200 rpm. List FOUR diesel system control
functions associated with reaching this speed. . .

QUESTION 3.18 (2.00)

a. List the TWO types of power (voltage,phase,frequency) supplied to the
OC Hold Cabinet AND state the source for each type. (1.2)

b. List the functions of the 125 VOC and 70 VDC power outputs from the
NC Hold Cabinet. (0.8)

(***** CATEGORY 03 CONTINUED ON NEXT PAGE *¥*%x)
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QUESTION

3.19 (1.00)

What is the reason for NOT using RTDs which are located inside thermowells
for temperature inputs to the Reactor Protection System.

QUESTION 3.20 (1.00)

Which ONE of the foT]owing statements correctly describes the operation
of the Main Steam Line isolation logic?

Any ESFAS signal which isolates the MSIVs will also isolate the

a.
steam supplies to the turbine driven auxiliary feedwater pump.
b. A low steam line pressure signal in one channel of 2/3 main steam
lines will initiate an isolation signal.
C. A trip signal to an MSIV causes redundant solenoid valves to
energize and bleed air from pilot valves.
d. A retentive memory in the isolation logic prevents the MSIVs
from being reset with the actuation signal still present.
QUESTION 3.21 (2.00)

Answer EACH of the following with regard to the Engineered Safety Features
Actuation System (ESFAS):

a. State THREE conditions/interlocks which must be satisfied or
actions taken to restore the operators' ability to rearrange ESF
equipment lineups after a safety injection has occurred. (1.5)

b. State any additional action(s) which must be taken to re-enable
(unblock) subsequent automatic ESF initiation signals. (0.5)

(X***x* [ND OF CATEGORY (3 **xxx)
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RADIOLOGICAL CONTROL

QUESTION 4.01- (1.50)

List SIX indications, other than annunciators or radiation monitors, that
are symptoms of excessive RCS leakage, as listed in AOP-16, Excessive
Primary Plant Leakage.

QUESTION 4.02 (1.50)

a. Abnormal Procedure AOP-002, Emergency Boration, lists five available,
paths to deliver boric acid to the suction of the charging pumps. If
the normal path (through the blender) and the preferred Emergency
Boration path (through 1CS-278) are not available, list the THREE
remaining paths., (0.75)

b. There are four paths available to the Charging Pumps for delivery of
boric acid to the RCS. Two of the paths are the normal charging line
and the alternate charging line to the RCS loops. List, in order of
preference, the remaining TWO paths as listed in AOP-002. (0.75)

QUESTION 4.03 (1.00)

General Procedure GP-007, Normal Plant Cooldown, states that with RCS
temperature less than 200 degrees F (Mode 5) only one Reactor Makeup Pump
will be operable. What is the basis for requiring this action?

QUESTION 4.04 (1.50)

State the THREE criteria that determine when adverse containment parameters
should be monitored, including setpoints where applicable.

QUESTION 4.05 (1.00)

Fi11 in the blanks in the following statement regarding Nuclear
Instrumentation requirements for critical operations:

The mininum number of operable Power Range instruments to proceed to
critical operations is (1) . It is required that (2)
Intermediate Range channel (s) be operable unless (3) of
(4)_____ Power Range channels indicate (s) greater than 10% full
power. (.25 for each answer)

(***** CATEGORY 04 CONTINUED ON NEXT PAGE *****)
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RADIOLOGICAL CONTROL

QUESTION 4.06 (1.00)
Answer the following TRUE ‘or FALSE concerning the use of Emergency

Operating Procedures (EOP) as discussed in the EOP-Users' Guide, Volume
3 Part 4:

a. Foldout pages contain action requirements that MUST be taken as
soon as the symptoms associated with the action are recognized.

b. There are certain contingency End Path Procedures (EPP) which

could take precedence over a Red or Magenta condition associated
with a Function Restoration Procedure (FRP).

QUESTION 4.07 (1.00)
Answer EACH of the following with regard to Hot Leg Recirculation:

a, Per EOP-Guide-1, STATE when, after a loss of coolant accident

initiation, the Safety Injection System is realigned for Hot Leg -
Recirculation.

b. EXPLAIN why this realignment is necessary.

QUESTION 4.08 (1.00)

Which ONE of the following would cause the greatest biological damage to an
individual?

a. 0.1 Rad of Fast Neutron radiation.
b. 0.1 Rem of Gamma radiation.
¢. 2.0 Rem of Beta radiation.

“d. 0.5 Rad of Alpha radiation.

(*¥**** CATEGORY 04 CONTINUED ON NEXT PAGE ***xx)
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RADTOLOGICAL CONTROL :
ey PELETED

tachment 7.1 to PLP-702 1ists systems, subsystems and co
whic uire independent verification. Under what
=702, would a system, subsystem
listed in attachmeé

verification?

c. How does a

organ 1on receive approval to perform independent verific
plant systems or equipment?

QUESTION 4.10 (1.50)

EOP-ECA-0.0, "Loss of A1l AC Power" requires the operator to check the RCS
isolated as one of the immediate actions. List THREE unique systems or
components that the operator must check to accomplish this step. )

QUESTION 4.11 (2.00)

a. List FOUR indications, other than annunciators,of a Partial Loss of
Condenser Vacuum, as listed in AOP-012, Partial Loss of Condenser
Vacuum. (Do not include circulating water flow and pressure nor
condenser vacuum.) i (1.0)

b. If one of the three running Circulating Water Pumps were to trip
resulting in the standby vacuum pump automatically starting, what TWO
immediate operator actions are required per AOP-012, Partial Loss of
Condenser Vacuum? . ' (1.0)

QUESTION 4.12 (1.50)

Emergency Procedure, Path-2 (Path-2 Guide) directs the operator to adjust
the ruptured SG PORV controller setpoint to 8.8 (1145 psig) and shut the
MSIV and MSIV Bypass valves. What are TWO reason for requiring this
action?

(***** CATEGORY 04 CONTINUED ON NEXT PAGE **#%x)
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RADIOLOGICAL CONTROL

QUESTION 4.13 (1.00)

Answer EACH of the following TRUE or FALSE:

a. When directed to check a trended parameter by the EOPs, the operator
should use the computer CRTs as the primary indication and the recorder
panels in the back of the Control Room as a backup.

b. Under adverse containment conditions, the Reactor Coolant Pumps do

NOT have to be tripped if ONLY one pressure instrument indicates
less than the value contained in brackets for RCP TRIP CRITERIA.

QUESTION 4.14 (1.50)
After Natural Circulation has been established, what THREE indications are

monitored to determine RCS COOLDOWN, according to EOP-EPP-005, Matural
Circulation Cooldown?

QUESTION 4.15 (1.00)
Loss of a fission product barrier resulting in High RCS Activity would
most likely be detected and reported by Chemistry Technicians. List TWO

other indications available to the Control Room Operator which would be
symptoms of High RCS Activity, as listed in AOP-032.

QUESTION 4.16 (2.00)
Answer the following questions concerning EOP usage.

a. What indication is used in an EOP procedure to inform the operator
that a task must be completed before proceeding to a subsequent

step? (0.5)

b. What is the operator réqu1red to do if a response not achieved
contingency action is required, hut CANNOT be successfully
completed, and no additional contingency actions are listed? (0.5)

Cc. What operator actions are required if, during performance of steps
in PATH-1, a MAGENTA terminus on a CSF Status is encountered? (1.0)

(***** CATEGORY 04 CONTINUED ON NEXT PAGE ****x)
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RADIOLOGICAL CONTROL ‘ ‘

QUESTION 4.17 (1.00)

The precautions and limitations for GP-007, Normal Plant Cooldown, state
that Shutdown Banks C and D must be fully withdrawn when the reactor is
subcritical and positive reactivity is being inserted. Which ONE of the
following is NOT an approved exception to this rule:

a. Physics testing requires that all shutdown bank rods be fully
inserted.

b. The plant is maintained at Hot Standby with a hot Xenon-free boron
concentration. ‘ .

Cc. The plant is being cooled down with a Cold Shutdown boron
concentration. )

d. Shutdown Bank A or B can be substituted for Shutdown Banks C
and D under special testing circumstances.

NUESTION 4.18 (1.00)

What is the reason for the note in EOP-EPP-008 stating that high

R temperature in the CCY lines of the thermal barrier heat exchanger
may flash to steam when 1CC-252 (RCP thermal barrier flow control valve)
is initially opened. .

QUESTION 4.19 (2.50)

While proceeding through PATH-1, the operator is directed to "Manually Trip
Reactor". If a NO response is obtained in the next step, "Reactor
Tripped", 1ist the FIVE immediate actions that the operator is required to
initiate.

QUESTION 4.20 (1.00) S

0P-107, "Chemical and Volume Control System," cautions that, when isolating
a charging pump for maintenance, the discharge isolation valve must be
closed prior to closing the suction isolation valve. STATE the basis for
this precaution.

(***** CATEGORY 04 CONTINUED ON NEXT PAGE ***%)
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RADIOLOGICAL CONTROL

QUESTION 4.21 (1.00)

0P-100, "Reactor Coolant System," cautions thét seal leakoff valves must be
closed when the seal injection water is not supplied and the RCS pressure -
is less than 100 psig. STATE the basis for this operating precaution.

QUESTION 4.22 (1.00)

In accordance with GP-002, "Normal Plant Heatup From Cold Solid to Hot
Subcritical (Mode 5 to Mode 3)", when RCS temperature is >350 deg F
and before increasing pressure- above 400 psig, the PORV Isolation
Valves (1RC-113, 1RC-117) are cycled closed. Annunciators ALB-09-1-5
and ALB-09-3-5 (LOW AUC RCS TEMP & PZR RELF ISOL VLV A (C) SHUT) are
verified NOT to alarm, then the isolation valves are cycled back open
again. STATE the basis for performing these actions.

QUESTION 4.23 (1.00)
The plant is operating at full power and all systems are functioning
within their normal operating bands. WHICH one of the following
conditions/malfunctions would require an IMMEDIATE trip of the affected
Reactor Coolant Pump, per AOP-018,."Reactor Coolant Pump Abnormal
Conditions". ‘
a. Thrust bearing temperature increases to 180 degrees F.
b. Seal inlet temperature increases to 210 degrees F.
¢. Motor winding temperature increases to 310 degrees F.

d. Seal injection flow is lost.

(***** END OF CATEGORY Q4 *****) .
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°F = 9/5% + 32 N

°f~ - rta O

3

-
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A

PRINCIPLES OF NUCLEAR POWER PLANT OPERATION PAGE 30
, LOW

ANSWERS -- SHEARON HARRIS 182 -88/04/25-VICTOR, F.

ANSWER 1.01 (1.00)

de.

REFERENCE

SHEARON HARRIS RT-LP-3.7 p.30 to 33

Westinghouse, Reactor Core Control for Large Pressur1zed Water Reactors,
1983, p. 9-10.

192008K104 3.8 «eo(KA'S)

ANSWER 1.02 (1.00)°

A

A

Ce.

REFERENCE
SHEARON HARRIS RT-LP-3.9 p.9,10,11
Westinghouse, Reactor Core Control for Large PWRs, 1983, p. 3-20 to 3-28.

192004K106 3.1 ««+(KA'S)

NSWER 1.03 (1.00)
de.

REFERENCE
SHEARON HARRIS RT-LP-3.8 p.17,18
Westinghouse, Reactor Core Control for Large PWRs, 1983, p.2-42, 2-46.

192004K107 2.9 «oo(KA'S)

NSWER  1.04 (1.50)

a. 1. Boron concentration decreases over core life which INCREASES DBW
(or decreasing boron concentration decreases the amount of spectrum
hardening which INCREASES DBW). (0.5)
Aam~conyuzeﬁrn. _4(‘ {’é . ’
2. Fission products build up decreases DBH.(0.5)- or . s O .
P . pA N"o(c/uon o'p (dp£ - “e wn ‘7 Increases b&d é) S’B
b. INCREASES over core life. (0.5)






1. . PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE 31
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW .

. . ANSWERS -- SHEAROM HARRIS 1&2 -88/04/25-VICTOR, F.

' ﬂ REFERENCE
SHEARON HARRIS RT-LP-3.11 p.10,11
CNTO, "Reactor Core Control" p.5-15/16

192004K109 2.8 «+.(KA'S)

ANSWER ~ 1.05 (1.00)
C. A

REFERENCE ,
SHEARON HARRIS RT-LP-3.8 p.l2
Westinghouse, Fundamentals of Nuclear Reactor Physics, 1983, p.7-37.

192003K104 2.4 «+o{KA'S)
ANSHWER 1.06 (2.00)
For 2235 psig(2250 psia) sat temp= 653 (+/- 1 degrees) (0.4)

Nominal Full Power T avg= 588.8 - 557(Tc)=DELTA T/2= 32 degrees F
(+/-1 degrees) _

100% DELTA T = 64 degrees F (+/- 2 degrees) (0.4)
100% DELTA T X 80% = 51 degrees (+/-2 degrees) (0.4)
CORE EXIT TEMP is 557 plus 51= 608 degrees F (+/-2 degrees) (0.4)
SUBCOOLING is 652 degrees F MINUS 608 degrees F=44 degrees F

(+/-3 degrees) (0.4)

REFERENCE
STEAM TABLES

SHEARON HARRIS T.S. Table 2.2-1 p.2-8, SD-100.03 p.7
193008K115 3.6 «++(KA'S)

ANSKWER 1.07 (1.00)
a. OUTER
b. INNER !
REFERENCE .
SHEARON HARRIS MTSC-LP-3.4 File No. 12.13 p.4
002000K518 3.3 ... (KA'S)




1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION PAGE 32

‘ HERM , H N { LOW
- . ANSHERS -- éHEARON HARRIS 1&2 -88/04/25-VICTOR, F.
ANSWER 1.08 (1.00)
d.
REFERENCE

SHEARON HARRIS T&AA-LP-2.9 1p.59

Westinghouse, Mitigating Core Damage, 1984, p.6.26

Westinghouse, Thermal-Hydraulic Principles and Applications to the PR,
Vol.2, 1982, p.11-19, 11-20

191002K102 2.7 «eo(KA'S)

ANSHER 1.09 (1.00)

co or{ thuy ol it ROy Godunc
o Shuk rod exsl
REFERENCE

SHEARON HARRIS RT-LP-3.13 p.7

Westinghouse, Reactor Core Control For Large Pressurized Water Reactors,
1983, p.7-21 thru 7-23.

192002K113 3.5 . ««o(KA'S)

ANSHER  1.10 (2.00)

a. Hoderator Temperature Coefficient (MIC) (0 5) due to the increase (more

?ega§1ve) in MTC as boron concentration is reduced over core life.
0.5

b. Doppler coefficient (FTC) (0.5) since fuel temperature changes before
other parameters change. (0.5)

REFERENCE -
SHEARON HARRIS RT-LP- 3.9 p.13
192004K108 3.1 ..+ (KA'S)

ANSWER 1.11 (1.00)
d.

REFERENCE

SHEARON HARRIS RT-LP-3.7 p.34

Westinghouse, Fundamentals of Nuclear Reactor Physics, 1983 p. 8-54
192008K103 3.9 «eo (KA'S)

.
R T



1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION PAGE 33
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW .

. ANSWERS -~ SHEARON HARRIS 182 -88/04/25-VICTOR, F.
ANSHER 1.12 (1.00)

d.

REFERENCE

SHEARON HAPRIS RT-LP-3.6 p.33 to 40
Westinghouse, Fundamentals of Nuclear Reactor Physics, 1983, p.7-10.
192008K123 2.9 ...(KA'S)

ANSWER  1.13 (1.00).
C."

REFERENCE

SHEARON HARRIS  RCTEMP-LP-3.0 File No. 10.11 p. 5
Westinghouse, Mitigating Core Damage, 1984, p.6.9
191002K114 2.8 «++(KA'S)

ANSHER 1.14 (1.00)

d.

REFERENCE

SHEARON HARRIS PZRLC-LP 3.0 p.6

Westinghouse, Mitigating Core Damage, 1984, p.7.16.
191002K108 2.8 «++(KA'S)

ANSHER 1.15 (1.00) .
b.
REFERENCE '

SHEARON HARRIS RADIATION PROTECTION MANUAL p.5-56 and 5-58
191002K119 3.1 oo+ (KA'S) )






1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION ' PAGE 34

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

<
.

ANSWERS -- SHEARON HARRIS 182 -88/04/25-VICTOR, F.
ANSWER  1.16 (1.00)

b.

REFERENCE

SHEARON HARRIS RT-LP-3.15 p. 4 to 6

Westinghouse, Reactor Core Control for Large Pressurized Water Reactors,
1983, p. 7-31 thru 7-33.

192008K102 2.8 “ees(KA'S)

ANSWER  1.17 (1.00)

To prevent the formation of abnormally high flux peaks, ok AEverT fos< Dpruce aR
PAEVENT UNACCEPTABLE . PSWRR PEAKT, 6R PMORE OMIFeRM R ROIAL Flud DISTRIBYVSIoN, oR
REFERENCE /M3XE UNIFSRM PIFtaRENTIRL CoNTRL ReD W6RTH,

SHEARON HARRIS REACTOR THEORY MANUAL p.13-31

Westinghouse, Reactor Core Control for Large PWRs, 1983, p.6-28

192005K108 2.7 .+«(KA'S)

ANSWER 1.18 (1.00)
1. Erratic or low flow indication. (awy 2 pr ©5 5’“”) .
2. Pump motor current fluctuating. 40v25—cach}—

3. Excessive pump vibration,

REFERENCE

SHEARON HARRIS FF-LP- 3.2 p.15; FFM File 12.3 No. p. 3-33
Westinghouse, Thermal-Hydraulic Principles and Applications to the PUR,
Vol.2, 1982, p. 10-54.

193008K117 2.9 e o(KA'S)
ANSHER 1.19 (1.50)

a. TRUE

b. FALSE

c. FALSE (0.5 each)
REFERENCE

SHEARON HARRIS RT-LP-3.10 p. 7 and 9

192006K102 3.0 «++(KA'S)




"
|
.

1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION ) PAGE 35

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

W

. ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

" ANSHER  1.20 (1.00)

c. ORQ. e pfril¥

REFERENCE

SHEARON HARRIS REACTOR THEORY MANUAL p.13-31

Westinghouse, Reactor Core Control for Large PWRs, 1983, p.6-32.
192005K115 3.4 ‘ <+ (KA'S)

ANSHER 1.21 (1.00).

* b.

REFERENCE

SHEARON HARRIS RT-LP-3.12 p.7

Westinghouse, Reactor Core Control for Large PWRs, 1983, p.6-14.
192005K105 2.8 «++(KA'S)

ANSHER 1,22 (1.00)
a.

REFERENCE

SHEARON HARRIS PTS-LP-3.0 p.4

Westinghouse, Thermal-Hydraulic Principles and Applications to the PWR,
Vol. 2, p. 13-62.

193010K105 2.9 «ss(KA'S)

ANSHER 1.23 (1.00)

b.

REFERENCE

SHEARON HARRIS HEAT TRANSFER MANUAL p.3-23

Westinghouse, Thermal-Hydraulic Principles and Applications to the PHWR,
Vol. 2, 1982, p. 13-24 ’

193008K105 3.4 +++(KA'S)







1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION PAGE 36
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

. ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.
ANSWER 1.24 (1.00)

C.

REFERENCE

SHEARON HARRIS MCD-LP-2.6 p.7,8
Westinghouse, Mitigating Core Damage, 1984, p.9.8.

191002K117 3.3 ...(KA'S)
—AHSHER———t 25— {00y DECETED
N
REFERENCE

SHNPP: RT-LP-3.14, L.0O. 1.1.3, 1.1.11
HBR RXTH-H0-1 Session [CAF]

3-2/305 -
E‘ 192005K114 «+.(KA'S)
ANSWER 1.26 (1.00)
b. oR d.
REFERENCE

NUS, Vol 4, pp 2.2-4

Surry 1-PT-35

SHNPP: HT-LP-3.2, L.O. 1.1.5
GP-LP-3.5
TS 3.3.1
0ST 1004

206/3.1 3-1/304 ’ -
015000K504 193007K108 <o+ (KA'S)




1. .PRINCIPLES OF NUCLEAR POWER PLANT OPERATION PAGE

’ THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

. ANSWERS -- SHEARON HARRIS 182 -88/04/25-VICTOR, F.
ANSHWER 1.27 (1.00)

d.

REFERENCE

CNTO, "Thermal/Hydraulic Principles and Applications, II", pp 10-45/48
SHNPP: FF'LP"3.2, LoOo 101;5

2.9/3.1 2.3/2.4 2.4/2.5 2.3/2.4 3.1/3.3
OOB?SOKS?I 191004K105 191004K109 193006K102 193006K115
L ) KA‘S

37



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS - PAGE 38
»  ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

ANSWER 2.01 (1.00)

1. Engine Overspeed

2. DG differential (87 relay) )

3. Emergency bus differential (0.25 each ans.)

4. Emergency voltage regulator shutdown pushbutton oR LoSs er PsTENTIAL TRANSFIRMER,

" REFERENCE
SHEARON HARRIS SD-155.01 p.11
3.9 06400K402 .« (KA'S)

ANSWER  2.02 (2.00)

a. TRUE . :

b. TRUE (0.5 each)
¢c. FALSE

d. TRUE

. REFERENCE
SHEARON HARRIS S0-107 p.28,29,34 and 35
SHEARON HARRIS CVCS-LP-3.0 File No. 4.1 p.21
2.7 004010K606 «+«(KA'S)

ANSHER 2.03 (1.50)

1. Primary Makeup Water,(0.5) Emergency makeup.
2. Demineralized Water. (0.5) Prefered makeup.
(0.5 for correct order)

REFERENCE
* SHEARON HARRIS SD-145 p.6 and 14

3.0 - 008010K101 «++(KA'S)
ANSHER 2.04 (1.00)

1. Seal Water Return (1CS-310)
2. Letdown Line Downstrean of Pressure Control Valve (1€S-38) or Relief
valve 1CS-47.

REFEREHNCE _
SHLARON HARRIS GVCS-LP-3.0- File No. 4.1 p. 26,27
3.1 004010K403  ...(KA'S)



&

2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 39

ANSWERS ~-- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.
ANSHER 2.05 (1.00)

de.

REFERENCE

SHEARON HARRIS SD-156 p.1l

3.4 012000K101 <+« (KA'S)
ANSHER 2.06 (1.50)

A pressure control valve (0.5) is located at the discharge of each pump
(0.5) which throtties flow to maintain adequate discharge pressure. (0.5)

REFERENCE
SHEARON HARRIS SD-137 p. 5 and 9
3.1 061000K404 <o (KA'S)
(/.00
ANSWER 2.07 >

a. l.Two motor operated valves (0.25) in series. (0.25)
2.Two check valves (0.25) in series. (0.25)

b—Bach—rotiofvalue—is sized t s bined £1ow of 1) harai
PurpsLSi—punpsti-0}{operating—against—reliefvatre—set—pressure—of—i50

REFERENCE
SHEARON HARIS SD-111 p.4 and 7
3.6 005000K109 .+.(KA'S)

-
st






| E

»
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS ‘ PAGE 40
" ANSWERS -- SHEARON HARRIS 182 -88/04/25-VICTOR, F.

' TN (e {L:Wﬂy/'v{/‘)’d’

jrcuit,

Water not flowing ds after deluge activated.
Operation of water flow de ign device.

6. Loss of supervisory air pressure.
7. Operation of a Fire Protection System va from normal.
(Any .3 each)
REFERENCE

SHEARON HARRIS SD-149 p.18,19
SHEARON HARRIS L.0. 1.1.4 FP-LP-3.0 File No. 4.14 p.4

086000K403 086000K604 ... (KA'S)

(2.00)
ANSHER 2.09 2564

a. 1. The-Gress—Fatted-Fueldetectom FCDT HX

2 : . - 0 (0.5 each ans.)
2,3c The Excess Letdown Heat Exchanger.
b. 1. One RHR Heat Exchanger

2. One RHR Pump -84+ Cooler (0.5 each.ans.)
SEAL .

REFERENCE i
SHEARON HARRIS SD-145 p.5 and 16
3.3 008000K102 ««+(KA'S)

ANSHWER 2.10 (1.50)

One of two fans for each cooler unit (0.25) starts in SLOW speed. (0.25)
The normal discharge damper (parallel-blade damper) remains open (0.25) and
the post accident discharge damper opens. (0.25) The normal damper is
locked open (0.25) while the post accident discharge damper fails open
(when its instrument air supply is isolated). {0.25)

REFERENCE
SHEARON HARRIS SD-169 p.8,14,15
3.1 022000K402 " ee.(KA'S)



v
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2. - PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 41

ANSWERS -- SHEARON HARRIS 182 -88/04/25-VICTOR, F.

ANSHWER 2.11 (2.50)

a. A1l loads are stripped from the ESF bus as a result of the LOSP. (0.5)
The LOCA loads are blocked (will not restart) for 10 seconds.(0.5)
After the Diesel Generator breaker closes, the block 1 LOCA loads start
immediately (0.5) and the remaining loads are sequenced on to the ESF
bus at 5 second intervals.(0.5)

b. A manual load permissive signal is initiated after the last LOCA
(block 8) loads have sequenced on. (0.5) .

REFERENCE

SHEARON HARRIS SD-155.02 p.4

3.5 064000K411 |  064000K410 «o+(KA'S)
ANSWER 2.12 (2.00)

a. Ensures an extended coastdown of coolant flow through the reactor
core (0.5) upon a loss of electrical power to the pump.(0.5).

b. Prevents transfer of heat from the reactor coolant to the pump
bearings and seals (0.5) during a loss of seal injection (N.5).

REFERENCE
SHEARON HARRIS SD-100.91 p. 10 and 19

ANSWER  2.13 (1.50)

1. RCS H2 inventory.

2. Zirc-water reaction. (Any 3 at 0.5 each)
3. Radiolysis decomposition of core and ‘sump water.

4. Corrosion of metal/paint (aluminum NaOH reaction)

REFERENCE

SHEARON HARRIS SD-125 p.4

2.9 028000K503 «++{KA'S)
ANSHWER 2.14 (1.50)

a. Prevent feeding a faulted Steam Generator. (0.5)

b. Main Steam Isolation signal (0.5) combined with a High Steam Line
Differential Pressure signal. (0.5) '



2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

ANSWERS -- SHEARON HARRIS 1&2

REFERENCE

SHEARON HARRIS SP-137 p.11

3.5 T 061000K414  ...(KA'S)
ANSWER  2.15 (1.00)

d. |

REFERENCE

SHEARON HARRIS SD-151 p.10

SHEARON HARRIS ISA-LP-3.0 File No. 5.5 p. 8

3.2 078000K402 <.+ (KA'S)

>

ANSHER 2.16 (1.00)

1. Storage cells have neutron absorbing material.

-88/04/25-VICTOR, F.

(0.5)

PAGE 42

2. Center-to-center cell spacing (sufficient to maintain a subcritical
array even if the pool is filled with unborated water).(0.5)

REFERENCE

SHEARON HARRIS SD-115 p.15

341 033000K405 «e.(KA'S)
ANSHER 2.17 (1.50)

a. 2. Delayed neutron (1.0)
b. FALSE (0.5)

REFERENCE

SHEARON HARRIS SD-117 p.4 ~

2.5 000076A203 oo+ (KA'S)
ANSHWER 2.18 (1.00)

a. AUX BUS 1B
b. AUX BUS 1D2 (0.25 each)
c. EMERG BUS 1A-SA

d. Either EMERG BUS 1A-SA or 1B-SB

REFERENCE ,

SHEARON HARRIS $D-134 p.9
$D-100.03 p.10
SD-107

s



2. - PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 43

ANSHERS -- SHEARON HARRIS 1&2 ~-88/04/25-VICTOR, F.
SD-139 p.11
3.3 062000K201 «++(KA'S)

(/c 00
ANSHER 2.19 -é%rsgg—-

a. 1. The ESW booster pumps start on an SI signal.
2. The containment air cooler orifice bypass valves close. (0.5 each)

4n25&gzg2e*eﬁt—s+u+c+ﬂg-wutcr-frum-the—auw+++ary-reservcfr--

-
. 3

REFERENCE
SHNPP: ESWS-LP-3.0, p. 13, 17-19, L.0. 1.1.6, 1.1.3, 1.1.5
076000K402 076000K119 |  ...(KA'S) "

ANSHER 2.20 (1.00)

1. Turbine building stack
2. Plant vent stack
3. WPB stack 5

4. WPB stack S5A (0.25 each)
REFERENCE

SHNPP: RMS"LP'3.0, po 15, L.O. 10104

071000K106 3.1 .o+ (KA'S)







3. INSTRUMENTS AND CONTROLS - PAGE 44

ANSWERS -- SHEARON HARRIS 142 -88/04/25-VICTOR, F.

ANSWER  3.01  (2.00)

When 1PT-445 fails high, PORVs 445A(1RC-118) and 445B(1RC-116) (0.4)
will open.(0.4) (System pressure will rapidly decrease however the PORV
will not shut at 2315 psig since the failed detector signal exceeds the

' reset value.) When pressure decreases to 2000 psig as sensed on 2/3

pressure detectors (1PT-455,456,457)(0.4) the P-11 permissive (0.4)
will block the automatic open signal and shut the PORVs. (0.4)

REFERENCE

SHEARON HARRIS SD-100.3 p.16
002000K410 4.2 ««+(KA'S)
ANSHER 3.02 (1.00)

1. Regulation failure
2. Phase failure

3. Logic error

4, Multiplexing error

5. Loose card (Any 4 at 0.25 each)
REFERENCE
SHEARON HARRIS RODCS-LP-3.0 File No. 10.6 p.29
001010K605 2.9 «eo(KA'S) :
" ANSWER 3.03 (1.00)

1. Off-site power must be available (0.5)
2. The ?ai? ge?erator output breakers must be closed (at the time of the
trip). (0.5

REFERENCE -
SHEARON HARRIS SO-156 p.10
062000K403 2.8 «s+(KA'S)







3. _INSTRUMENTS AND CONTROLS PAGE 45
ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F. -

ANSWER  3.04 (1.50)

1. Source range reactor trip
2. RCP bus undervoltage

3. RCP bus underfrequency

4, Pressurizer low pressure
5. Pressurizer high level

6. Low flow trip

7. Turbine trip (6 at 0.25 each)
REFERENCE

SHEARON HARRIS RPS-LP-3.0 File No. 10.2 p.24,25
012000K610 3.3 ... (KA'S)
ANSWER  3.05 (1.00)

C.

REFERENCE

SHEARON HARRIS RODCS-LP-3.1 File No. 10.6 p.12

qlii'; 001000504 4.3 v (KA'S) -

ANSHER 3.06 (2.00)

Fa. In-(0.2) Loop A Tave will become the auctioneered high Tave and will
be higher that Tref.(0.8)

b. 1In-(0.2) Power mismatch circuit senses turbine power decreasing at a
faster rate than nuclear power (0.8) (Will also accept
temperature mismatch.)

REFERENCE .
SHEARON HARRIS RODCS-LP-3.0 File No. 10.6 p.20 to 23

001000K403 001050K501 3.3 3.5 ! «++(KA'S)







3. INSTRUMENTS AND CONTROLS ‘ ] PAGE 46

ANSWERS -~ SHEARON HARRIS 142 -88/04/25-VICTOR, F.

ANSHER 3.07 (1.50)

a. 1. RCS pressure <363 psig +/- 5 psig.
2. RHR discharge to CSIP suction valves (RH-25/RH-63) shut.
3. Suction from RWST must be shut. (0.33 each ans.)

2% 806
b. Automatically OPEN when RHRS flow is between d 4fik§§?.
Automatically CLOSE when RHRS flow is between and gpm.
(0.25 each ans.)
REFERENCE .
SHEARON HARRIS RHRS-LP-3.0 File No. 2.2 p.20,21
005000K407 3.2 . .o« (KA'S)
’ ANSWER 3.08 (1.00)
| d.
REFERENCE

SHEARON HARRIS SD-126.01 p.l12

@ 041020K414 2.5 <+« (KA'S)

ANSWER  3.09 (1.00)

a. 6 . (0.25 each ans.)
b * 5 '

c., 2

d. 1

REFERENCE .
SHEARON HARRIS NIS-LP-3.0 File No. 10.2" p.27,28
001050K401 3.4 ««+(KA'S)




3.  INSTRUMENTS AND CONTROLS . PAGE 47

ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

ANSHER 3.10 (2.00)

a. Actual SG Water Level (0.25) is subtracted from Prognzhed Level of 66%
(0.25) to give Level Error signal. (0.25)

b. Inputs:
Steam Generator Pressure (0.25)
Steam Flow (0.25)
Feed Flow (0.25)

Feed Flow is subtracted from Steam Flow which has been compensated
by Steam Pressure(0.25) to generate a flow Flow Error signal.(0.25)

REFERENCE
- SHEARON HARRIS SGWLC-LP-3.0 File No. 10.7 p.6,7 ,

059000K104 059000K408 2.5 3.4 «o+(KA'S)
ANSHER 3.11 (1.00)

a. FALSC

b. TRUE

REFERENCE

SHEARON HARRIS SD-137 p.12 :

061000K103 061000K201 3.2 3.5 «o«(KA'S)
ANSWER 3.12 (1.00)

a.

REFERENCE

SHEARON HARRIS NIS-LP-3.0 File No.10.1 p.17,18

015000K601 2.9 «+«(KA'S)
ANSHER 3.13 (1.00)

a. Each upper/lower detector reading is compared to the average of the
upper/lower detectors.(0.5)

b. An alamm is generates at greater than 2% dev1ation (0.25)

c. The circuit is in operation ahove 50% power on any channel (0.25).




3. INSTRUMENTS AlD CONTROLS PAGE 48
ANSHERS -- SHEARON HARRIS 182 . =-88/04/25-VICTOR, F.

w REFERENCE

SHEARON HARRIS SD-105 p.23 .
015000K604 3.1 «eo(KA'S)

ANSHER 3.14 (2.00)

a. 1. RIL Pfogrammer.
2. Rod Control System.
3. Stean Dump.

4. Programed Pressurizer Level (0.25 each)
b. 1. 0TdT

2.  0OPdT

. 3. Lo Tavg

4. Lo Lo Tavg (0.25 each)
REFERENCE
SHEARON HARRIS RCTEMP-LP-3.0 File No. 10.11 p.8,9
016000K101 3.4 .. (KA'S)

@ ANSWER  3.15 (1.50)

a. (1) ver  (2) 135
b. (1) both (2) 5%
c. (1) >17% (2) open (0.25 each ans.)
REFERENCE

SHEARON HARRIS SD-107 p.25; p.35; p.37
00401K403/ 004000K403 004000K123 ...(KA'S)

ANSWER 3.16 (1.50)

a. Upper range will indicate minimum level.

b. Bynamie—head-will_read_higher than 1005 noclw«qe/dxmuﬁw laa7o¢o sligltly 0ty

(l.u/[\v Iy
c. Yes (accident Monitoring Instrumentation) ° (0.5 each)
REFERENCE ‘ '
SHEARON HARRIS ICCM-LP-3.0 File No. 10.16 p.14,15,21 and 27
016000A302 016000K101 © 2.9 3.4- «+«(KA'S)







3. INSTRUMENTS AND CONTROLS . PAGE 49

ANSWERS -- SHEARON HARRIS 182 -88/04/25-VICTOR, F.

ANSHWER 3.17 (2.00)

1.. Starting air solenoids close.
2. Keep warm jacket water pumps shut off.
3. Keep warm lube oil pumps shut off,

4. DC current is flashed to the field. (0.5 each)
REFERENCE ,
SHEARON HARRIS SD-155.01 p.14
064000A306 3.3 «so(KA'S)
f\NSNER 3.18 (2.00) ot 58.5 HE

a. 1. 260 VAC, 3 phase, 58.3Hz (0.3)
From the rod drive MG sets. (0.3)

2. 120 VAC, 1 phase, 58.3Hz (0.3)
From the rod drive MG sets. (0.3)

b. 125 VDC for latching(0.3) :
70 VDC for holding rods (0.3) (0.2 for correct association)

REFERENCE

SHEARON HARRIS SD-104 p.8; RODCS-LP-3.0 File No.10.6 p.31
0010506007 3.2 «++(KA'S)
ANSHER 3.19 (1.00)

The temperature response across the thermowell wall is not fast enough for
protection grade instrumentation requirements.

REFERENCE .
SHEARON HARRIS RCTEMP-LP-3.0 File No.10.11 p.11
016000K101 «+.(KA'S)

ANSHWER 3.20 (1.00)

2 d,

REFERENCE

SHNPP: SD-126.01, p. 11, 29
ESFAS-LP-3.0, p.14-15, L.0. 1.1.5

3.7 039000K405 «++(KA'S)



) 3. INSTRUMENTS AND CONTROLS . PAGE 50
ANSWERS -- SHEARON HARRIS 142 -88/04/25-VICTOR, F.
ANSWER  3.21 (2.00)
a. 1. The 60 - second time delay relay must time out
2. A reactor trip signal (P-4) must be in effect
3. The operator must manually reset / block the SI signal(s) /M4 3@
Y 9419:.:( =T (0.5 each)
b. The reactor trip breakers must be shut (0.5)
REFERENCE

SHNPP: ESFAS-LP-3.0, p. 11-12, 26; L.0. 1.1.6, 1.1.7

3.9

013000K401 -, «++(KA'S)






4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 51

.RADIOLOGICAL CONTROL

ANSWERS -~ SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

ANSHER 4.01 (1.50)

1. Increased frequency of RCS makeup.

2. Increasing Containment Pressure.

3. Increasing reactor vessel cavity sump level or pump operation.

4. Increased reactor coolant drain tank temperature. :

5. Increase in PRT parameters.

6. Reactor vessel flange leak-off temperature increasing.

7. PORV discharge temperature indication increasing.

8. Pressurizer Safety Valve discharge line temperature increasing.

9. Increasing Containment Temperature.

10, NeTificatron of Leakace BY PLANT (any 6 at 0.25 each)
Prasewnst,

REFERENCE

SHEARON HARRIS AOP-16, p. 3,4

000028A106 3.3 <+« (KA'S)

ANSHWER 4.02 (1.50)

a. 1. From the RWST (or through LCV-115R, 115D)
2. Into the top of the VCT (or through FCV-113A and FCV-114A)
3. Bypass the Boric Acid Blender (or through FCV-113A and 1CS-287)
( NoYE: OMlY | AvD 3 REQuItep FoR Fult ersem 1F (0.25 each ans.)
ASPuPPIIeHd MADE THAT FLoW THRSUEH BLONDIR 19 T nmq,u')
b. 1. Seal water supply lines to RCPs. .
2. Auxiliary spray to the pressurizer.
(0.25 each ans./0.25 correct order)

REFERENCE
SHEARON HARRIS AOP-LP-3,2 File No. 16.12 p.7,8

004000K104 004000K117 004000K609 3.4 4.4
...(KAIS)
ANSWER  4.03 (1.00) ' N

To limit the consequences of a dilution accident (while in cold shutdown).

REFERENCE
SHEARON HARRIS GP-007 p.20°
004000A206 4.2 «++(KA'S)






4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND ' PAGE 52
. RADIOLOGICAL CONTROL :

ANSWERS -~ SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

ANSWER  4.04 (1.50)

- Containment pressure (0.25) greater than(;r equal t5)3 psig (Hi-1) (0.25)
or

- Containment radiation (0.25) greater than@r equal to) 100,000 R/hr (0.25)
or ‘

- Integrated containment radiation dose (0.25) greater than 1,000,000 R
(determined by TSC staff) (0.25)

REFERENCE

SHEARON HARRIS EOP-LP-3.16 File No. 16.4 p.60
000011Go11 4.3 «++(KA'S)

ANSWER 4.05 (1.00)

—_——
(#8]
e

B2 P =W

(0.25 each ans.)

REFERENCE
SHEARON HARRIS T.S. 3.3.1; SD-105 p.32,38
0150206005 3.3 ..+ (KA'S)

ANSWER . 4,06 (1.00)

a. TRUE ;
b. TRUE (0.5 each ans.)

REFERENCE
SHEARON HARRIS EOP-Users'Guide ?. 9,

10,12,15,18
0000116012 4.0 <+ (KA'S)






4.  PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 53
., RADIOLOGICAL CONTROL

ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

ANSWER  4.07 (1.00)
a. 24 hours after LOCA initiation.

b. To prevent boron precipitation at the top of the core where
coolant may be boiling.

(0.5 each)

REFERENCE

SHNPP: EOP-Guide-1, p. 87;
SD-110, p. 17
$1S-LP-3.0, L.O. 1.1.15

EOP-LP-3.3, L.0. 1.1.2

3.8/4.2
000011K313 «++(KA'S)

ANSWER 4.08 (1.00)

dl

REFERENCE

SHEARON HARRIS RADIATION PROTECTION MANUAL p. 3-5, Fig. 3.4
194001K103 2.8 «oo(KA'S)

AMSUER 00 (150 Deccre?

a. Whe

i ing and removing temporary jumpers and 1ifting electrical
leads (0.5) )

b. If a component—wt frequently cycled durin

in which case
final position is independe ified). (0.5)

c. Must receive written approval (0.25) by the manager r
procedure in use. (0.25)

REFERENCE
SHEARON HARRIS PLP-702 p. 5 to 7
194000K101 3.6 * «..(KA'S)

ihle for the






~

PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 54

4,
. RADIOLOGICAL CONTROL
ANSWERS -- SHEARON HARRIS 142 -88/04/25-VICTOR, F.
ANSWER 4,10 (1.50)
1. Check PZR PORVs - shut.
2. Verify LTDN Isolation Valves - shut. (0.5 each answer)
3. Verify Excess LTDN Isolation Valves - shut.
REFERENCE _
SHEARON HARRIS ECP-EPP-001 p.4
0000566013 3.4 «+«(KA'S)
ANSWER 4.11 . (2.00)
a. 1. Condensate Pump discharge temperature increasing.
2. Increasing Turbine Exhaust Hood temperature.
3. Abnormal Gland Seal Steam pressure. (nvy 4 ”ro'zsf””") .
4, Increase in Turbin 5 vibration. {6 25—etrchons——
S.. CONDENSER VYACvurt DREAIER YalVES peT CleSED,
b. 1. Verify tripped Circulating Water Pump Discharge valve closes. (0. 5)
2. Reduce Turbine load. (0.5)
REFERENCE
SHEARON HARRIS  AOP-012 p. 3,4 .
0000516010 2.6 «+.(KA'S)
ANSHWER 4.12 (1.50)

To isolate flow from the ruptured SG (0.5) which will effectively minimize
any release of radioactivity from the ruptured SG (0.5) and allow the
establishment of a differential pressure between the ruptured SG and

non- ruptured SG. (0. 5)

REFERENCE '
SHEARON HARRIS EOP-LP-3.2 File No. 16.4 p. 13, 14

000038K306 4.2 «+.{KA'S)




4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND : PAGE 55

. RADIOLOGICAL CONTROL
ANSNERS -~ SHEARON HARRIS 182 -88/04/25-VICTOR, F.
ANSKER 4.13 (1.00)
a. True :
b. True :
(0.5 each).
REFERENCE

SHNPP: EOP User's Guide, p. 15
EOP'LP"3.0, LoOo 1.1.46‘“
COMP-LP-3.0, L.0. 1.1.1

4.3/4.1 ‘
" 194001A112 ««.(KA'S)

AHSHER 4.11 (1.50)

Core Exit T/C

RCS Hot Leg Temperature (0.5 each)
@ RCS Subcooling

REFERENCE

SHEARON HARRIS EOP-EPP-005 p.14

000074A102 3.9 «+«(KA'S)
ANSWER 4.15 (1.00)

1. Gross Failed Fuel Detector High Alarm (0.5)
2. High area radiation levels/alarms (in vicinity of p1pes or components
containing RCS coolant.) (0. 5)

REFERENCE "

SHEARON HARRIS AOP-032 p.3 ' .

000076G011 3.4 .+ (KA'S) ’



[P

4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND ‘ PAGE 56

a RADIOLOGICAL CONTROL
. ANSWERS -~ SHEARON HARRIS 142 '-88/04/25-VICTOR, F.
ANSUER  4.16 (2.00)
a. An associated NOTE or the step will state that the task must be
completed prior to proceeding. (0.5)
b. Return to next step or sub-step on the left side. (O.HS)

¢. Monitor all remaining trees for a RED terminus (0.5) and if not
encountered, suspend any PATH in progress and perform the applicable
FRP for the MAGENTA terminusy AFren CompLETIeN of THE PATH-2 ~tov5+—

I1HPEPIATE AeTioM S, (O, 5)

REFERENCE ' -
SHEARON HARRIS EOP-User's Guide, Vol.3 Part 4, p.8 and 11
0000116012 4.0 .o (KA'S)
ANSHER  4.17 (1.00)
d.
e REFERENCE
SHEARON HARRIS GP-007 p.6
0010506010 3.3 ... (KA'S)
. ANSWER  4.18 (1.00)

To alert the operator that flashing gives a high flow signal (0.5) which
could cause 1CC-252 to shut. (0.5)

REFERENCE
SHEARON HARRIS EOP-LP-3.1 File No. 16.4 p.36
000026A106 2.9 «++(KA'S)




4. PROCEDURES -~ NORMAL, ABNORMAL, EMERGENCY AND PAGE 57
. RADIOLOGICAL CONTROL .

+ ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

'ANSWER ~ 4.19 (2.50)

1. Manually insert control rods.

2. Have operator locally trip reactor trip breakers.

.3. Verify Turbine Tripped.

4. Verify both MDAFW or TDAFW or one MFW pump running.

5. Initiate Emergency Boration of RCS. (0.5 each ans.)

REFERENCE

SHEARON HARRIS EOP-LP-3.15 File No. 16.4 p. 3 and 12; Path-1 TREE
. .RPS-LP-3.0, File No. 10-2 p. 4,32 -

0000296010 4.5 e+« (KA'S)

ANSHWER 4,20 (1.00)
To prevent overpressurization of the suction line.

REFERENCE
SHNPP: 0P-107, p. 9
CVCS-LP-3.0

3.1/3.4 L.0, 1.1.8 . ‘
0040006010 «+.(KA'S) '

ANSWER 4,21 (1.00)
To prevent the backflow of potentially dirty water from the VCT.
REFERENCE
SHNPP: OP-100, p. 7
RCS'LP‘300, LoOo 101020

3.3/3.6 :
0030006010 «..(KA'S) ’




iy .

4. PROCEDURES - MORMAL, ABNORMAL, EMERGENCY AND ) PAGE
. -RADIOLOGICAL CONTROL

. * ANSWERS -- SHEARON HARRIS 1&2 -88/04/25-VICTOR, F.

ANSWER 4,22 (1.00)
Verifies the Low Temperature Overpressure System is not armed.
REFERENCE
SHNPP: GP-LP-3.2, L.0. 1.1.5
GP-002

3.3/3.6 3.5/3.7 3.8/4.1
0100006010 0100006013 010000K403 .o (KA'S)

ANSHER 4.23 (1.00)
c

REFERENCE
SHNPP: AOP-018, p. 18

2.7/3.1 4.0/3.9
Q 003000A203 0030006014 «++(KA'S)
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QUESTION S.an A1.0@)

The reactor trips from +ull power. eauilibrium xenon conditions. Sin
nours iazter the reactor 18 prought critical at 1QE-8 amps on the Inter-—
meariate Ranop, I{ mowsr lovel js maiptained at 10E~-R amps, WHICH one
C1 LNE TOLaCkaluy wlalibdeile toncerming rod motion reguirenents Tor Lie
next two houwrs is correct.

& Raods will have to be rapidly withdrawn since the critical
reactor wi'll cause a higher than normal rate of xenon
puild-in,

b. kedz will have to be rapidly inserted since the critical
reactor will cauwse a high rate of xenon burnout.

2

€. Bodo will Ptova Lo be withdrauwn since xenon will closelv

) follow its normal build-in rate following a trip.
24, Rode will bave to he inserted since xenon will closely
follaw 1ts normal decay rate following a trip.

Vel

' fagxdy CATEGORV @5 CONTINUED ON NEXT PAGE ¥ixint)
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5. _THEORY_OF_NUCLEAR POWER PLANT OFERATION. FLUIDS, AND
THERMODYNANICE

GUESTION S.02 (.00

Initially. one centrifuas) pump is in operation when a second centrifugal
pump an parallel with the first pump) is also put into operation.
the ong (i) statement below which correctly describes the effect on svaiar

VELURETELE ticy rateanl svstem head loss.
a. Baam flow rate. same head loss
b. Higher {flow rate. same head loss
.  Same flow rate. hicher head loss

¢. HMHigher flow rate, higher head loss

fREdd CATEEDRY T COMTINUSD ON NEXT PAGE ¥x¥ri)d

FAGE
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QUESTION G.63 (1.08)

SELECT the one statement below that is correct if the Power Range instru-
& caleoulated calorimetric,

mEnts have bean adiusted to 10BYL pased on &
& J© lne deetwatrel teaperatuwre used in the cxlorimetric )
calculation was HIGHER than actual feedwater temperature,

actua)l power witl be LESS than indicated power .-

. I+ the reactor coelant pump beat input used in the calorimetr
cercvaxtion 15 OMITIED, actual power will be LESS than indica

power,

ic
Tau
c. Tv the steain flow wused in the calorimeiric calculation was LOWER
than actuwal steam flow, actual power will be LESS, than indicated
b ol ¥ 1A
d. 1{f the stean pressure used in the calorimetric calculation is
LOwEx fthen actual stean orasswre, actual power will be LESS
vren indicated power.

.

(Exwey CATEGORY 0T CONTINUED ON NEXT FAGE k¥xx¥)




5. THEORY_OF _NOCLEAR_POWER_PLANT_OPERATION, ELUIDS, AND PAGE
THERMDDYNANI o8
e e e ety

VrICH one of the following situations will the insertion of control
caunste Delia 1 to pecome MORE sositive?

x. burnout of Xenon in tne top ot theéEQre rods intially

fily withdrawn. ¢
. e’
Dl

b. Fositive MTL during “or startup.

c. Bankk D conte rods inserted toward the core midplane.

mcessively neaative MTC at EOL.

.

(ya43d CATEED™Y 05 COMTINUED ON NEXT FABE #¥38%)







E.__THEQRY_OF _NUCLEAR FOWER FPLANT OFPERATION, FLUIDS. AND FPAGE &

D e S ot i s D e e B Sy . P s B Bk S S i B8 e T e o ML it e R s W A SN S Gt B P AL W TS A i M WA AL B i Gt S S e b M TS Mne e

GUESTION ©.00 (1.50)

Indicate whether EACH of the Followina will INCREASE, DECREASE, or have
g EFFECT on the avallable {(actual) Net Positive Suction Head (NPSH).

2. Increasing pump speed:
. Increasins pumn suction temperatuwre.

= Increasing svstem.pressurea.

(¥¥yix CATEGORY @S5 CONTINUED ON NEXT PAGE ¥ EEX¥)
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2. JHEQRY_OF NUCLEAR POWER_PLANT_OPERATION, FLUIDS. AND PAGE
THERMODYNANICS
QUESTION 5,0¢ (2.0

The reactor is cperatina at 304 power when one RCP trips. Assuming no
reactor trip or twbine load change occuwr, INDICATE whether EACH of the
following parameters will INCREASE, DECREASE, or REMAIN THE SAME.

a. Flow in operating reactor coolant loops

b. Core delta T

c. Reactor vessel delta P

d. Operating leoop steam generator pressure

Criday CATEGORY (S CONTINUED ON NEXT PAGE dXxi$)
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2. ITHEORY OF NUCLEAR_FOWER FLANT_OPERATION. FLUIDS, AND PAGE &
THERMODYNAMIES
QUESTION S.67 (2.5

) it stean goes through & throttling process, (e.q. a lealk from

s
the nigh pressure main steam header), STATE whether the {follow-
ipg reramiplers will TRCREASE, DECREASE, or REMAIN THE SAME. (2.7
1. Entnalpy
2. Presczurg
3. Entropv
4, Temperatuwre
"o, STIATE whetrer the steam will become subcooled, saturated or
(@.%)

superbeated a5 1t leaks out.

)

(A Erdi CATEGORY €3 CONTINUED ON NEXT FASF yxxri:
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8. __THEORY_OF_NUCLEAR POWER_PLANT_OFPERATION, FLUIDS._ AND PAGE

QUEETION S.a8 (2,50

Compare the CALCULATED Estimated Critical Fosition (ECP) for a starzup
to be pertarned 4 hours afver a trio from 100% power, eguilibruam
conditions. to the ACTUAL Critical Position (ACP) for EACH of followinn
gventsssituations,  Lonsicer eacn independently. STATE whether the AT
is HIGHER THAN, LGHEF THAN, or the SAME &s the ECP.

a. Ohe resctor coolant pump 1s stopped two minutes prior to
criticality.

» The staritun is delaved untidl € hours after the trip.

c. The stean dunp prassure setpolnt i1s increased to & value just
below the HBteam Generator PORV setpoint.

Cohdenser vacuum is reduced by 4 inches of Mercury (24 to 20 in.).

. ®

&, Al) Biecan Renerstor levels are being raised by 3% as the ACUP
{(craticalityr 1l reachead.

s
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DUESTION &,09 (2ea)

INDICATE whether EACH of the following fuel leoading situations would
resulit 1n & 1/M plot that was CONSERVATIVE (under predicts criticality)

or NONCONSERVATIVE (aver predichs criticality).

= Doboodow Yoo otod tan fe e oo (eoiuce )
deleted .
.
R e I B s c o i Y e

. Loaoing core from center (source) towards detector.

d. Loading highest worth assemblies first; lowest worth last.

UXE%y¥ CATEGORY 2% CONTINUED ON NEXT PAGE kkxx¥) ;

]
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. _THEORY_OF NUCLEOGR POWER _FLANT OPERATION, FLUIDS. AND PAGE
THERMODYNAMICS
DUESTION S.1@ (1,50

You have just completed a reactor startup and power level is at the Foint
G+ Aadaing Heat (POAKY. For EACH of the following situations, INDICATE 3
final stable powar level will be HIGHER THAN, LOWER THAN or the SAME A%
the power level beiwre the situation occcurred. ASSUME the core is au

at mid-lite. CLonsider each situation independently.

a. Steam dump pressure setting is raised by 20 psig while dumping
steam. .

T, A 1Y steam )eall develons outside of containment.

c.  An-ipadvertant 20 ppm boron addition is made.

[

’iV#*YVGQTFGﬂﬁY S CONTINGED ON NEXT PARS rxidy)

11







v oawoalg e

_ E..._THEORY_OF NUCLEAR_FOWER_FLANT_ OPERAT ;_u_ FLUIDS, AND | PABE 17
THERNMODYNAMLGE

o e TS vt m o S s e s i S 6

QUESTION &, 11 {1.5@)

fnswer, EACH of the following statements concerning rod worth TRUE
o FALSE:

&. Une reason tor overlapping roo groups is to minimize the effecls
of rod shadowing on total rod worth.

b,  Both &«n RCE temperature increase and a buildup of fission groduct
palsons will DECREASE rod worth.

=, The aarioum differential rod worth cccurs at the point where the
intearal rod worth is maximum. ;

| @ (xxx%¥¥ CATEGORY @5 CONTINUED ON NEXT FAGE ¥Exki)
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.. .THEDRY, OF NUCLEAR_POWER_PLANT_OPERATION, FLUIDS. AND FAGE
THERNMODYNANICS
QUESTION 5.1 2.082)

ror the Moderator Temperature Coefficient (MTC), MATCH the parameter
range in Lolumn & to the darection it will change the MTC in Column i,
CONSIDER EALH CASE SEFPARATELY.

COLUMN A COLUMN B
1. Maderavor tesperature increases a. More Negative
2. Boron concentration increases - b. Less Negative

All rods in from an all rods out condition c. No Effect

o

4. Flux shape shifting towards

sl . .
Glvzs W Ll w

(FAXhE QATEGORY 2% CONTINUED ON NEXT PAGE X¥iiy)
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S... THEORY OF_NUGLEAR FQWER_PLANT_OPERATION, FLUIDS, AND PAGE 14
THERMODYNANICS

GUESTION 8. 1% (2.0

Mot channel factors azre normally only measured periodically (by perforaing
neore fivwy maps’). This is sufficioni: to ensure the core is operated ar
degioned orovided four (4) key operational limitations are monitored and
maintéaines,. LIS these tour (4, key operational limitations.

.

Giytay CATEGORY 05 CONTINLIED ON NEXT FPAGE X¥¥x%)
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S._. THEDRY_OF_NUCLEAR_FOWER_PLANT_OFERATION, FLUIDS, AND FABGE 1%
THERMODYNANICS
SURJESTION 5,14 {1.00)

LIST the fowr (4) factors that cause the Doppler Fower Coefficient to
change over core lite and indicate whether each of these tactors make
tne Doprler Power Casfficient MORE o LESS NEGATIVE.

v$#%¥4 CATEGURY 5 CONTINUED ON NEXT PAGE %X xk)
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.ELUIDS, AND g PAGE

QUESTION 5.15 (1.0

LIST the two parameters bv wnich the Technical Specification Heat Flu
Hot Channsel Factor limit varies,

TREAENE CATEGORY 5 CONTINUED ON NEXT "PAGE X¥¥% %)
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S THEORY OF NUCLEAR FOWER_PLANT_OPERATION, FLUIDS, AND FAGE 17

T ek e S e s e O

QUESTION 5. 14 (1.9

e, SBTATE thne primary factor av BROL that causes reditribution of

whae aMiai 1lud a3 powasr is 1NCREASED. B, 5,
. DeESurigie Now tne axial rtiux will shitr as powe? 15 REDUCEW
from full to zero power at 'EOL., STATE the main cause of this
(1.%

hehavior.

.

chydYy CATEGORY 05 CONTTINUED ON NEXT PAGE fx%kxy¥)
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S.__THEQRY_OS_WUCLEAR_FOWER_FLANT_OPERATION. FLUIDS. AND PAGE
THERMODYNAIICE
GUESTION 5H.17 (1.00)

Given the. following. CALCULATE the required boron change to increase
resctor power from 794 to 103% while mailntaining constant rod position,
STATE whother thig chanoe will be & boration or & dilution.

Moderator Temperature Coefficient =15 pem/deqree
Doppler-only Fower Coefficient -12 pem/%“power
Veis Resaniviiy changs ‘ ~-25 pem

Xenon change . ~-o@ pcm

Boron Coefficiant .o - 9 pcm/ppm

]

(X k¥¥x CATEGORY GS CONTINUED ON NEXT PAGE XXX¥X)
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S....IHEQRY OF NUCLEAR_POWER FLANT OFERATION. FLUIDS. AND FABE
Ml

-

QUESTION S,18 (2.50)
&. The plant is currently in Mode S with one train of RHR in operation.
Assume a nominal RHR flow of 4029 gpm and a reduction in temperature
0¥ 8 deg F across the RHR heat exchanger. The reactor engineer
intorme you that hais caleoulated decay heat load is @.3% ot rated
power. UWith the above plant conditions, STATE whether you CAN or
CANNDT aonterpl the heat load.,  SHOW YOUR WORK and state any

assumptrons. (1.

b. LIST two (2) actions tha% can be taken if the RHR system can not
hendle the heal )oed.

Jvswdd DOTERIFY 05 QONTINUED ON NEXT FPAGE XX¥xy)
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S. _ _THEQRY_OF _NUCLEAR FOWER_FLANT_ OPERATION, FLUIDS, AND FAGE 2

P et s i 2 U s e b it T B A B2 I Mk e S ) TS R S o A e ) S B G54 B e el P G e P s v S s e e et B e T e i i b e Bt G e S

GUESTION G.19 Co(3. 5

A shutdown reactor has a Sowrce Range reading of 270 cps. The operator
pagins to pull one of threg eqgual worth rod banks. The count rate

rices to 400 crps when one bank is fully withdrawn. The operatcr now pulle
TS SeCons of the thres banks ang the count rate rises to 1390 cps whet 1.
15 Fully withdrawn. STATE whether the reactor will go 'critical on the
third banl:, (Assume an initial Keff of @.926) SHOW YOUR WORK!

[N

Crkdy END OF CATEGORY €5 dkxkX)
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m b.__FLANT_SYSTEMS DESIGN. CONTROL._ AND_INSTRUMENTATION PAGE

QUESTION &.01 {1.Q@Q:

WHICH cre of the following statements correctly describes the operation.
of the Main Steam Line isolation logic?

Anv ESFAE sianal which isolates the MSIVs will also isolate the
STLEAM Supplles o wne turbine draiven auxiliary teeawater pung,

m
v

4 jom steam line presswe signal in one channel of 2/3 main steam
linas will initiate an isolation signal.

A trip signal to an MS8SIV causes redundant solenoid valves to
ensreize and bleed air from the MSIV pilot valves.

x

6. # retentive memory in the isolation logic prevents the MSIVs
from being reset with the actuation signal still present.

(Lxx¥d CATEGORY 06 CONTINUED ON NEXT FAGE X¥%i%)
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& PLANT SYSTEMS_DESIEN. CONTROL. AND_INSTRUMENTATION FAGE
!u-';.;g::-t =1 rearep Ao IS
WHICH one of the following statements correctly describes the operatic-

of the reactor trip breaker shunt trip coils?

€

Thev provide the orimarv mechanism for trippin e reactaor
N response Lo automatlic and manual trip seghals.
~

Thev deenerqize in resp

actor trip signal thereby
operating a leverswhicH/gz
the breaker. . )

7@s the breaker trip bar to open

Thev energize ONLY in response to automatic reactor trip signals,

(yE¥%% CATEGDRY @& CONTINUED ON NEXT PAGE XXxX¥)
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QD 6. FELANT_SYSTENS DEGIGN. CONTHROL. AND INSTRUMENTATION PAGE 23

QUESTION &.03. (1.022)

The olant is operatino normally at 1007 power with all control systems in
AUTOMATIT, when Fower Range nuclear instrumentation Channel N-44 fails
upscale. OLELEUT the one statement below which correctly describes the
rod contrel svetem®s response to this failure.

&, The upscale failure of N-44 will have no effect, since N-4%
providas input to the rod control system.

b, CH-D rods will.step in due to the mismatch in nuclear versus
secondary power and stop at a lower level when the rate of
rhange signal decavs

c. Le~u roas will i1nitially step in due to the mismatch in nuclear
versus secondary power and then step out due to the induced
Teve: /Tred wiesmaton.

d. The rods wall not move because of an auvtomatic rod motion stop
repnselr when N-44 friled above 10Q3% power,

WRER Y CATEGORY 04 CONTINUED ON NEXT PAGE X ¥XX¥)
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Go _PLONYT SYSTEME DESIGN, CONTROL, AND_ 1NSTRUMENTATION FAGE 24
TUESTION &.04 (1.00)

T plant is operating normally &t 1004 power with &l)l contrel systems in
AUTOMATIC., A normal load reduction to 90% power 1s initiated. but the
controliing feedwster flow transmitter for the "A" steam generator remaips
maeny & b AP value,  SELECY the one (1) statement below which
correctly describes the etfecte of thice malfunction if NO ACTION is t&len
to correct the probleada.

>am oenerator level will stabilize at a level sufficiently

te )
ES8 whan the original level to offset the flow error.

a. S
L

" level sufficientlv

(& than the origoinal level to offset the flow error.

Cepen acneraelio level will stabilize at a
MOR

s

Steam generator level will remain stable at 647 because of the

c.
conmuabt Jevie program regardiess of powar level,
d. eam generator level will escillate around the 664 proaram

sgtnoiny at Flow and level errors rise and fall.

Orychid CATFGORY U6 CONTTINUED QN NEXT PAGE ¥k¥xx)
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PLANT_SYSTENMS DESIGN. CONTROL. AND INSTRUMENTATION PAGE

b,
ReLLeRul 2laltils Hieadfla W Dbie. o Aln RN 2P

QUESTTON 6.05 (2.00)

MATCH each RFS trip function in Column A with ALL applicable character-
istice in Tolumn B.  Items in Column B may be used maore than once or

rnot at &1},

CoLuMn A coLumMnN B

Source Rango High Flux 1., DNE protection

A

rod ejection/withdrawal prot.

b

b. FPower Range High Positive Flux Rate

1/2 logic

el
-

o, avgrswmasr Dolio-T

2/3 logic below F~8

>

d. Low RCS Loop Flow

roo stop

]

b, FP-7 block

7. P=6 block

fREy CATEGORY 06 CONTINUED ON NEXT PAGE XkXk:)
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m £ PLONT_SYETEMS DESIGN.. GONTROL. AND_INSTRUMENTATION FAGE 24
QUESTION &6.06 (1.580)

Answer EACH of the fellowing with regard to the Auxiliary Feedwater Systen:

STATE the desion featwre that protects the motor-driven AFW pumps

'3..

fram runovt o cavitation. (¢ T

b, FILL IN THE BLANKS:
During startup,” shutdown and low power operations, main feedwater
is introduced to the steam generators via the AFW lines/no:z:zles
in order to _ ______ (1) e « During power operations, some

’ fopdwater e iptroduced to the steam qgenerators via the AFW lines/
nozctles in order to _______ 2y . (1.@)

(¥E3x% CATEGDORY @4 TOMTINUED ON NEXT PAGE XX¥x¥)
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w So..PLANT SYSTEMS DESIGN. CONTROL. AND_ INSTRUMENTATION FAGE @7
/. oc
DUESTION &.07 L5 .

Answer EBACH of the following with regard to the Emergency Service Water
System:
&, LIBT two (2) desion feratures of the ESW system that prevent the escaoc

of radicacrtivity from containment via the ESW header auring a lost oy
coolant accident. .

b. A valve interlock pre ent%(af ning the ESW pump backup sucts oo—sewsniy
valves while the pPxe@okKsd AT \ s—are still open. . STATE the

et—ctiv s 1nterlock.

[l aT=T-T

Q * ‘
.

(v yd CATEGORY €4 CONTINUED ON NEXT PAGE X X%xy)
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G:  ELANY SYSTEME DESIGH. CONTROL. AND INSTRUMENTATION PAGE 2

QUESTION 6.0 (2,57

The pressurizer protection circuits generate several signals that feed the
reactor protection or safequards initiation circuits. LIST the five (%)
pratection signals — INCLUDING SETPOINTS - aenerated by pressurizer

D RESUrS,

(A¥%X% CATEGORY @& CONTINUED ON NEXT 'FABE X3 %¥X)






= BLANT SYSTEMZ DESIGN. CONTROL. AND_ INSTRUMENTATION FAGE 2%
QUESTION ¢£.8% (1.593) .
Answer EACH of the followino with regard to the Post Accident Hydrogen
Purqe Svstem:
&, LIST two () Main Qorntro) Board annunciators associated with the
Fost metident dyadrogen Furae System, (lalas
b Ansuer the fFollowing TRUE o FALSE:
Post-L0Ce Conteinment hydrogen mixing by mass diffusion and
natural canvection will ensure that no local areas will exceed
B AY ¢ rangentration, i,e., no active system is required. (.5

<

LRk CATERCRY (4 CONTINUED ON NEXT FAGE X¥kkk)
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w & ._ELANT SYSTEMR DESIGN. CONTROL. AND _INSTRUMENTATION FAGE 30
QUESTLION &,1@ {1.5)

Answer EACH of the following with regard to the Reactor Vessel lLevel
Indication System (RVL.18):
fo LIET twn 12 desian testures coremon to each RVLIS ranoe that
enhance systen accwracy dwing adverse containment environmental
conditions., (1.4

. LIST tne RVLIS range(s) which is/are valid during forced flow
conditions, . (G, )

Gpayxr CATEGORY Q4 CONTINUED ON NEXT FAGE XXxkix)
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QUESTION &.13 (1.0

Fouwr (4) plant atmeospheric release points are equipped

FAGE 31

with wide range gac

mon1ters to satisfy post~THMI requirements. LIST these four locations.

(¥Xaxx CATESORY 66 CONTINUED ON NEXT PAGE Xfdix)
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PAGE 3

QUESTION &.12 (2.06)
ie operatina normally at 10@Y% power with all contreol systems in
and channels 459/4560 selecued for-Pressurizer Level Control.
— NOT ALARMS 11 b

The plant
immeeds ate component actuations - that wil
failure 454,

AUTOMATIC
LIST fouwr (4}
#8 a DIREDSY resuli of

irityated sz

a downscale 1in level channel

Y

cr2dgd CATEGORY @6 CONTINUTD GN NEXT PAGE kdxix)
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6. . ELONT SYSTEMS DESIGN. CONTROL. 6ND_INSTRUMENTATIGN PABE I3
GUESTION 6013 (2,08

Answer EACH of the following with regard te 118 volt AC Uninterruotsble
Instrument Pansl 1DP-1A-51:

& LTEY the pormz). backun and bypass vower sources for this
IASRIWRENY fantt . Iveite the bus designatiun. Vaeae

e TELUE - BALRS:

If the ESF inverter (7.5 BRVA Channel I) were to malfunction,
powsr Lo the snstrunent panel would automatically transfer to

the nog s aoroe.

(¢, 5

[y

(¥akei CATEBDRY Gé6 CONTINUED ON NEXT PAGE XkX¥x)
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FUESITON &.14 (2. 0

Orawers EACH of the followina with regar
Aotuation Byastem (ESFAB):

STAT _be satisfied or
auuiong takan to resitore the operators’® apvility to resrrange &5

equipment lineups after & satety injection has occurred.

STATE tnree (3) conditions/interlocks which must

[-Y

b. STATE any additional astion(s) which must be taken to re-enable
(unblock) subsequent automatic ESF initiation signals.

(xxxyd CATEGORY 04 CONTINUED ON NEXT PAGE XX%XX)

‘

to the Engineered Safetv Fealures

(1.5

(2. 5),






»

CONTROL. AND_INSTRUMENTATION PAGE 3O

GUESTION &.15 (1.6

STATE the twa (2) conditions/interlocks which must be satisfied for
the Containment Sprav Pump suctions to automatically.shitt from the
Retueling Water Storage Tank (injection mode) to the Containment Sump
{ragcircul plion mode) .,  ASSUME all applicable contreols are In their
ALTOMATIL positions.

VALY CATESDRY G CONTINUED ON NEXT PAGE XxXxX)



FPLANT SYSTENMS DESIGN, CONTROL. AND_ INSTRUMENTATION FAGBE  3&

QUESTION b.ié {1.06&)

Fefueling cperations are in progress., and the Traverse Control Swmitch on
the reactor side consele for the fuel transfer car is in the "OWNY position,
STATE two (2} other inierlocks which must be satisfied before fuel
rranadam s oavement mev bie initiated.

ey iy CATEGORY 04 CONTINUED ON NEXT PAGE %3y%x)




&.__FLANT_SYSTEMS DESIBN. CONTROL. AND_ INSTRUMENTATION FAGE 37
QUESTION &.17 1150

Answer EACGH of the fellowing with tregard to the Residual Heat Removeal
Svetem:

-

Ll

b,

IST e () dnterlocks - OTHER THAN SYSTEM FRESSURE ~ which must

i
be satistied to pormt manual opening of the RHR inlet isolation
valves (iIRH-1, 2, 39, 4. (1.0
Answer the fellowing TRUE or FALSE: ’
Each inlet isolation valve is interlocked to close automat1Ca11y
(3.5

whesn BES pumn suaction wressure exceeds 700 psig.

cxipkd COTEGORY @4 CONTINUED ON NEXT PAGE wXix%i)
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QUESTION &.15 (1,50)

Detection System gas/particulate monitor utilizes
function pushbuttons for “Purge". "Filter", and "C/8"., Briefly DESCRIRE
what happens (e.g., flow ndgh/con11qurat1on changes) when each of these
pushbutions 13 momentarilv depressed.

Tae Conteainmeni Leak

[N

h¥xdk CATEGORY @6 CONTINUED ON NEXT PAGE X¥X¥X)
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/®; fx_ PLANT BYSTENG DERIGN. CONTROL, AND_ INSTRUMENTATION FAGE 3%

QUESTION 6,19 (1,50

r

EYPLAIN how the Comoponent Cooling Water gystem responds to EACH of
the followano 510")3}.:. :

a., A Safaetv Injection (51) sianal . : (1.¢)

b. A Containment Fhase™ME" isolation signal (assume & Fhase
"A" gionzl hag e2lreadv ocourred) (G, D)

L
'
,a
x

.
f
[N

(¥aad CHATESORY @4 CONTINUED ON NEXT PAGE ¥xxxi)
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¢ ELANI_SYSTENE DESIGN, CONTROL, AND INSTRUMENTATION PAGE A0
BUESTION &.20 (2. B@)

STATE what actions must be taken and conditions/interlocks met te trip the
Emergency Diesel Generators (EDGs) from EACH of the followinag locations.
HE SFECIFIC!

‘a. Diesel Enocine Contrul\Panel (DECH)

. Auxilainey Control Panel (&CP)

(X¥E%E END OF CATEGORY 06 XXXk¥)
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QUESTIONK

.
B - M .
Y R TR LTV, ALV A3 L5 PP UPEEE

DURES_ - NORMAL. ABNORMAL . EMERGENCY_AND PAGE 4]
LOBICAHL., CONTRUL, ’
7.01 (2.5

WHICH one of tne following is NOT a condition requiring
Emsrgensy Horation :ccording to ADF-0027

4'

Excessive control rod metion indicated by bank sten counter
showing the contrsl bank is below its insertion limit.

Uncontrolled cooldown following a reactor trip indicated by
decreasing FIR level and/or pressure.

tinovmd oinn? or uncontrolled reactivity increase indicated by

'y =2

abnormal control rod insertion.

One or maore rod position indicators failing to indicate
Fouae) inserted atter a reactor trip.

WHICH one of thne fellowing flow paths is the one required by
AOE-2UD 14 the low-low insertion limit is reached?

e

¢

[\

o

4,

Bow 2L éwld pulinp to blender to CSIF sucticn.
Boric acid pump to emérgency boration valve.
Boric acid pump to blender to VCT. .

RwST suction to CBIP.

According to ACOP-BBZ, STATE when Emergency Boration may be !
stopped.

-

(A REN CATEGORY @7 CONTINUED ON NEXT FPAGE x¥iii)
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7-.._FROCEDURES - NORbAL. ABNORMAL . EMERGENCY AND PAGE
RADIOLOGIGAL _CONTROL
DUESTION 7.02 (1.00)

10? plant is ooerating at full power and all systems are functioning
1ehin wheyr noraal operating bands WHICH one of the following

cond:t;onq/mnl{unsilona woul d requ:r an IMMEDIATE trip of the af{@ctﬂd

Reactor Loolant Fump, per AUF-018, “"Reactor Coolant Fump Abnormal

Conditions".

a. Thruet bearino temperature increases to 180 degrees F.
b. BSexl inlet temperature increases to 210 dearees F.
c. Motor windine temperature increases to 310 degrees F.

d. Seal injection flow is lost.

(¥¥¥4s CATEGORY @7 CONTINUED ON NEXT PAGE ¥XXXx)
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?..-EROCEDURES - NORMAL. AENORMAL. EMERGENCY_ AND
RADICLOGICAHL CONTROL, '

QUESTION 7.03 (1.8

Into WHICH one of the followina areas is a worker allowed entry
ra GRwRE?

&, NEWTI"ON "adl &XTIONH area.
b firborne rediosctivity area.
c. Beta hatard ares.

Weeb radietion ared,

2. Restricted nign radiation area.

GCkxxyy CATEGDRY @7 CONTINUED ON NEXT PAGé“***rx>

PAGE 4%




GUESTION

DUEES, = NORMAL. ABNORMAL, EMNERGENCY AND
LOGICAL _CONTROL
7.84 (1.02)

FAGE

F 25 vear old radiation worker’s total lifetime dose is 34 rem and tos

Fora NRUG-4 1 up Lo gate.

His perscnal monitoring device i processed

44

after the first weel of the quartsr with a whole body readinag of SO% a-enr,
WHICH one ot the following represents the worker’s allowable whole ooy
exposure for the remainder of 'the quarter given the above information?

[

.

Ca

d.

gl=lyicy

1

3@ mr &

&

THY mrenm
1.25 rem

-~ v

2.9 rem

.

(rdyxy CATEGORY @7 CONTINUED ON NEXT PAGE k)
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7o __FROCEDURES — NORMAL. ABNORMAL . EMERGENCY_AND FAaGE
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RADIOLOGICAL CONTROL

QUESTION 7,05 (2,50

During Mode 1 oreration and & Less of Instrument Air, INDICATE
whethor EACH of the foliowing valves will fail OFEN, CLOSED or
jg NOT ASERTTED, .

a. MSIV's

b, PFIR'PORV'¢

. MFURV's

d. Charcino Fiow Control (1CS-231)

e. Letdown Orifice Isolation valves

.

(v y CATEGDM &7 CONTINIED ON NEXT PAGE XXxxii)
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7. PROCEDUEZSG = NORMAL. AENORMAL. EMERGENCY AND PAGY 46
RADICLOBICAL CONTROL
QUESTION 7.086 (1.0@)

aaswer EACH of the followina TRUE or FALSE:

a.,  When direcned Lo check a frended parameter by the EOQOP=, the overator
shouwia use the computer CRTs as the primary indication and the recor e
panels i the bch of the Control Room as a backup.

b. Under adverse containment conditions, the Reactor Coolant Fumps do
NOT ‘have to be tripped if ONLY one pressure instrument indicates
lesse than tne value contained in brackets for RCF TRIP CRITERILA.

(x¥¥3% CATEGORY B7 CONTINUED DN NEXT PAGE X¥X¥%)







FAGE

QUESTIGN 7.07 U . S0)

Answar the +ollowing TRUE or FALSE:

in accordance with EFFP-Q02. "Post LOCA Cooldown and Depresswization”,

r1y RGO SADCOOrling LS 20ST Guw 1hg aepressurization atter & LUCA, RID
deprescsurization must be stopped until)l after subcooling is restored.

m ‘

(x2%33 COTEGORY 0 TONTTNUED ON NEXT FAGE XXi%%)
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QUESTION 7.088

IS8T

ang thelr corncidence zriteria,

KB N e L,

OCEDURES ~ NORMAL, ABNORMAL. EMERSENCY_ AND
DIOLOGICAL CONTROL
Aso0
{ LTy

PAGE 4%

the four . (4) Safety Iniection termination criteria per EOP Path-}

INCLUDE setpoints or trends.

VEXRERY CATEGORY @7 CONTINUED ON NEXT PAGE ®xiid)







Z. _EROCEDURES = NORMAL . ABNORMAL. EMERGENCY AND FAGE 49
RARDIDLOBICOL CONTROL
GUESTION 7.09 (2.Q8)

LIST four parameters/conditions which are monitored to ensure the existisnce
or natwasl carculation flow per EFF-0G0Z, "Loss of All AC Fower Recovery

3 thout € Reouwired" and EPP-009. "Fost-L0OCA Cooldown and Decressurizatiorn'.
INCLUDE sevpoints or trends for each.

»

(s CATEGURY OF CONTINUED ON NEXT FARE Y ¥E¥Y)
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QUESTION 7.1@ (1,50 .
In accordance with Sechtion 6.12 of the SHNFF Technical Specifications and
HFF-20, "Radiation Work Fermits," at least one of three conditions shall
be met oricr {0 anv indivadual or arous of individuals entering inte &«

nian radiation argEs (l.e., nust accompany those entering), STATE the

three (3) avallable options. '

I ¥%r CATEGORY (7 CONTINUER ON NEXT FAGE XXXx¥)






7. .ERQCEDURES - NORMAL, ABRNORMAL. EMERGENCY AND
RAR1OLOGICAL CONTROL
QUESTION 7.11% (2,5@)

STATE the five possible svmptoms/indications of a gas release in the
weste Frocess Bullding (WPR) in accordance with AOP-80%2, “Accidental

Relesse of Wasite Gas".

.

#

ik pd CATEGORY 7 CONTINUED ON NEXT PAGE *¥hix)
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7. PROCEDURES = NORMAL. ABNORMAL. EMERGENGY AND PAG
RADIOLDBICAL_ CONTROA.
GUESTION 7.12 (1.4@)

Briefly STATE the basis/reason for EACH of the following, with regard
o the transter to Cold Leg Recirculation, per EOP-EFF-010.

a. The CAUTION which states to periorm steps 1 throwoh &

without delavy.
b. Shuttinoe the CSIP alternate miniflow isolation valves

(1CS--744, 752) peftore opening the RHR discharge valves
to the CSIF suct:ion QRH-25, 63).

CHyasy CATEGORY @7 CONTINUED ON NEXT PAGE .XkXX%)
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7. __FROCE QL‘EE‘?}.u.::...L‘!QB.'.'.‘.‘:‘L:.-._.QE'_,J_\'.ﬂBl::._Eﬂ_-EQ_E.L\f?.:.Y_ﬁND PAGE
RApLI0LOGIoAL. CONTROL .
OUESTION 7.13 (1. @u

. Answar EACH of the following with regard to Hot Leg Recirculation:

&, PFer EOP-Guide-1. STATE when. after a loss of coolant accident
ALTIHLLON, e bavety 1njection System is realigned tor Hot Leg
Recirculation.

b.  EXPLAIN why this realignment is necessary.

Cerady CATEGIORY @7 CONTINUED ON NEXT PAGE XXXxxd)
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7. _PROCEDURES = NORMAL. ABNORMAL, EMERGENCY_AND PAGE &
RADIOLOGICAL CONTROL
QUESTION 7.1i4 (1.00)

EXFLAIN how the EOPg differontiate between subtasks which must be performen
1n sequence and those which can be performed in any order.

Oixddx CATEGORY @7 CONTINUED ON NEXT PAGE Xxxxx)




7. EROCEDURES = NORMAL. ARNORNAL. ENERGENCY AND PAGE GG
RARIDLDBICAL CONTROL :
QUESTION 7.15 (1.,50)

FPlUiks have on several occasions in the past suffered complete losses of RHR
cooling +low duwring operations with a Steam Generator and parts of the
sesaciated RCE loon drained for maintenance (mid-loop operations). STIATE
three (3) methoas/precautions employed at SHNFPP to preclade RHRN pump
vortexing and loss of suction during mid—-loop operation.

{Fasxd CATESORY Q7 SONTINUED ON NEXT PAGE $ix¥i)
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7.__FROCEDURES. =_NORMAL , ABNORMAL, EMERGENCY_AND PAGE 56
RADIOLOEI CAL_ CONTROL V '
GUESTION 7.1é (1.00)

QF-127, "“Chemical and Volume Control System," cautions that, when isoclating
a charging pump for mairntenance, the discharge isolation valve must be
closed crices Lo closing the suction isolation valve. STATE the basis for
this precaation,

[y

(X4 ¥Y CATEGORY @7 CONTINUED QN NEXT PAGE ¥ kk¥¥)







2. _PROCEDURES. = NORMAL. ABNORMAL . EMSRGENCY_AND i FAGE &7

0 e i B 10 3 Thy tmm i W o e e e R

e e i AT T S 1 B e g B e W e et A

DUESTION 7.17 (1.00)

OF-106, "Reactor Coolant System,” cautions that seal leakoff valves must be
closed when the seal inoection water is not supplied and the RCS pressure’
ie lese than 100 psin. STATE the basis for this operatine precaution.

Ly

(i ky CATEGQRY 07 CONTINUED ON NEXT PAGE XXXxxi)
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Z.__PROCERURES_ = NORMAL. ABNORMAL. EMERGENCY AND FAGE

R vt Sl o e 20 e A e I S s 8T S e e s e e

QUESTION 7.18 (2.5%)

A Control Room area +ire has occurred and you order evacuation of the
Control Room with transter of egsential safe shutdown equipment to the
auxiliarvy Control Panel (ACF). .

&. STATE the major steps for actuating transfer to the ACF from the
MCE in accordance with AOFP-004, “"Safe Shutdown In Case of Fire or
Control Room lnaccessaibility®. INCLUDE any contingency steps
and the location where each step would be performed. (

B. EXPLATH whv thice transfer must he accomplished as soon as

pogeitrle 1n the above situation. !

»

{(¥1¥%¥ CATEGORY @7 CONTINUED ON NEXT ‘PAGE ¥¥xk¥)
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FAGE
EADIOLEGICAL CONTROL

QUESTION 7.19 (1.9

"Normal Flant Heatup From Cold Solid to Hot
Subcriticasl (Mode § o Mode 3)“, when RCS temperature is >350 deg F
and before increasing pressure above 400 psiq, the FORV Isolation
Valves (1RC-113, 1RC-117) are cycled closed. Anpunciators ALE-@9—1-%
and ALR-09--3-5 (LOW AUC RCS TEMP & PZR RELF ISOL VLV A (C) SHUT) are
verified NOT to alarm, then the isolation valves are cycled back opsn
again., BTATE the basis for performing these actions.

.

In accordance with GP-UBR2Z,

EAERY CATEGDRY »7 CONTINUED ON NEXT FPAGE RXXXX)
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FAGE &M

Rap1OLoGicai. CONTROL

QUESTION 7.20 (1.00)

In accordance with GF-007, "Normal Flant Cooldown (Mode 3 to Mode 5)¢,
e Precautions and Limitations section states that all RCF’s and/or
RHR bumps mav be de-enerqlized for up to one hour when RCS temperature
ig <358 dea F. STATE the two addtitional restrictions that allow
stopping all RCP’s and RHR pumps.

(rky Ay CATEGQRY @7 CONTINUED ON NEXT FAGE kxdd¥)



ﬂ’ . Z._ _FEROCEDURES - NORMAL. ABNORMAL. EMERGENCY AND PAGE &)
\ARIOLOSICAL CONTRAL

QUESTION 7,21 1.0

In reterence to Emeraency Operating Procedures, DEFINE "Optimal
Ena Btace©, )

(hxrdd END OF CATEGORY @7 ¥¥¥¥¥)
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€. __ADMINISTRATIVE PROCEDURES. CONDITIONS, aND LIMITATIONS FAGE 62
QUESTION &.@1 1.0
(SDMY

WHICH one of the followino statements concerning Shutdown Margin
considerations is correct?

& Witk Tave lefFs then 200 dee F. the SDM requiremente are
wcreased becauss of the possibility of a positive MIC,

b. The mast restrictive condition for SDM requirements
ocours obt EOL, with Tavg at no load temperature, and is .
associated with & rod ejection accident.

£, When in Mode 2 with Heff lesg than 1.0, adequate SDM is
ensured by verifying the predicted critical rod position
15 above the rod insertion limits.

d. Toenmec ad i Known to be partially inserted ang untrip-
pable, an increased allowance for the entire rod worth
shall be made to the SDM requirements.

.

‘ iy v ks CATEGORY 08 CONTINUED ON NEXT FABE XXixx)
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m E._ _ADMINISTRATIVE FROCEDURES. CONDITIONS, AND_LIMITATIONS PAGE

GUESTION &.@2 (3.00:)

'S

Unit i is 2t 90% power with no INOF equipment.

Ten minutes 1nte the shift, two level instrument channels associated
with the "RWET Level - Low Low" function of ESFAS Instrumentation fail
whgrr CrANNEL FUNGT TONSL TESTS.  There 1s no estimate of repasxr tiee.

WHICH one of the following actions correctly details the allowances
and/or limitations imposed by the Technical Specifications in this
instance? ’

" NOTE: APPLICABLE TS ARE ENCLOSED FOR REFERENCE.

a. Operation may proceed provided the ingperable channels are
restored to OPERABLE status within 72 hours or be in at least
HUT STANDEY within the next & hours and in HOT SHUTDOWN within
) the follaowing é hours.

b, Oneration mavy proceed provided the inoperable channels are
placed in the bypassed condition and the other Channels are
geronaetrated QFERABLE within 1 hour,

¢, Within one hour action shall be initiated to place the umt
in &t least HOT STARDBY within the next & hours, and &bt least
HOT SHUTDOWN within the following 24 hours. "

d. Within one hour action shall be initiated to place the unit
in at least HOT STANDRBY within the next & hours, and at least
H3T SeAUTDOUN within the following & houwrs, and at least COLD
SHUTDOWN within the subsequent 24 hours.

.

CCekvaxd CATEGORY @8 CONTINUED ON NEXT PAGE X xxxx)
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m Ee  ADMINIGTRATIVE PROCEDURES. CONDITIONS, AND LIMITATIONS PAGE &4

QUESTION 5.03 ‘ S o3

Un:t 1 haes & Tavo of 250 deg F and is in the process of raising temperature
o the noremz) operating ranqge for plant startup. Twelve hours ago, RHR
Heat Exchanper A& was declared INOFERABLE. The maintenance supervisor now
recorts that the gsuction valve from the Containment Sump to RHR Pump B

re INDPERABLE. Upon review, you concur. From the following statemgnte,
SELECT the one that correctly describes the allowances and/or limitations
imposed by the Technicael Specifications that apply in this situation.

NOTE: AFPLICARLE TG ARE ENCLOSED FOR REFERENCE,
g, Berrend &) ooerations involving reductions in Reactor Coo)ant
Svstem (RCS) boron concentration and immediately initiate

correctsve actron to return loop to operation.

drumsne oo, action shall be initiated to place the unit in
at least COLD SHUTDOWN within the next 24 hours.

@ G, Festore o leaasl one ECCS subsystem Lo DPERABLE status or main—

Ps

[«

tarn the Reactor Coolant System Tavg less than 35¢ deg F by
ouss of alterpats hoat removal methods.

[ X3

-

d. Restorz at )least one ELCCS sub%ystem to OPERABLE status within :
2 fowr or be in SOl SHUTICWN within the next 24 houwrs.

(L¥ %y GATEGORY 08 CONTINUED ON NEXT PAGE X%%¥¥)
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AND_LIMITATIONS FAGE o0

8. ADMINISTRATIVE ERUCEDURES. CONDITIONS. AND_L ¢
GUESTION &.@4 (1.00)

WHICH one of the +ollowipg conditions ALWAYS requires a Temporary Byvpase,
Jump@r or Wire Removal per AF-0247

&, Pipe capns installed to stop remote manual drain valve leakags,

b. Electrical eauipment such as motor leads, transmitter leads,
or relave which czn be de-eneraized.

c. Fower cables {from receptacles to temporary or portable
equl pment. :

d. A temporary bypass, jumper or wire removal for an operable
safety system.

{3y CATEGGRY 08 CONTINUED ON NEXT FAGE Xx%¥¥)
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AND_LIMITATIONS .~ FABE &4

QUESTION &. 495 (1.04)
Tne reactor is operating at 207 power, normal cooerating temperature with
all gystems in AUTOMATIC. WHICH one of the following situations does NOT
have an asseciated 1-hour Yechnical Specification action item?

S, One shataows roa 1 found to be partially inserted.

b. One of three Overpower Delta T indications has failed.

<. One 1solation,valve on an RCS accumulator is found closed.

d. The RWST solution temperature is 35 deg F.

CRRRA ¥ CATEQDRY 08 CONTINUED ON NEXT FAGE XX X¥X)
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dlh 8. ADMINISTRATIVE FROCEDURES. CONDITIONS, AND LIMITATIONS PAGE
QUESTION 8.8é ¢ .o

Answer sthe following TRUE DR FALSE:

- 11 & conflict is created between a Shift Note initisted by the
Operations Supervisor and a plant operating pracedure, the Shift
Note takes preteosnce.

(xR CATEGORY 08 CONTINUED ON NEXT FPAGE ¥¥%xX)
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8. __ADMINISTRATIVE FROCEDURES. GCONDITIONS, AND LIMITATIONS PAGE 682
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QUESTION 8,27 (2.5

The unit is operatinp at full power when it is determined that a Technical
Specitication (TS F/4.52, “ECCS Subsystems - Tavg Greater Than or Eousl Lo
Ay Deg FY and its assoclreteo ACTION statements cannot be met, thereby
placine the unii into T8 2.0.3.

Answer EACH of the followino TRUE or FALSE regarding the actions/
notifications required by PGO-240, "Implementation of Technical

Specification I.Q.E":

a. The 8Snit+t Foreman (SF) shall document the time TS 3.0.3 is entercd
‘ and the Ltime bv which the unit must be in COLD SHUTDOWN in the

SF loqg.

b. Within one hour, the load dispatcher (LD) shall be notified of
the shutdows reguireasnt and recuested to schedule an orderly

e Nl

shutdown of the unit to be completed within 6 hours of the LD
being notilfien,

’

c. Except in the case of & declared System Emergency, & uniform
ghultdow ot » rale of < 10 M¥/min should be conducted.

d. In the case of a System Emergency, it 1s acceptable to continue

LD epia etE e Ghal, maximizing the use of T€ 3.0.3 _time limits
te supply the arid, and then trip the unit.

e, 1§ this event had occurred in Mooe 3., no NRC notificaktions would
be reauvired. ’

.

(x¥3dd CATEGORY G8 CONTINUED ON NEXT PAGE XXx¥X)
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m §. _ADMINISTRATIVE PROCEDURES. CONDITIONS, AND_LIMITATIONS FAGE

QUEETION 8.3 (1.7%
FILL IN THE BLANKS:

& Fer OMM-B@1, STATE the MINIMUM operations shift staffing levels for
EACH o the following positions during normal power operations,

SF o
8RO L e
RO - -
AU riman o nmuene
STh

— - o o

b. ETATE which positions above are NOT required to be manned during
Mobe b operations.

‘ LRk CATEGORY 0OF CONTINUED ON NEXT PAGE X¥Xid)
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8. __ADMINISTRATIVE PROCEDURES. CONDITIONS, AND LIMITATIONS PABE 7%
QUESTION &.0% (1.950: .

The Control Opeorator has just satisfactorily comepleted an operations
surveillance tesyt ‘and submitted it to you, as Shift Foreman, for
disnosition. SraT€ tne thiree (3) actions per OMM-081, "Conduct of
Coerstiors” vou ara reguired o take with recard to the completed test.,

(Y CATEGORY €8 CONTINUED ON NEXT PAGE k¥kXX)







8. _ _ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 71
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QUEBTION 8&.1@ (1.408)

STATE the twe (2) conditions under which a Tracking EIR (Equipment
Inoperat.le Record) is used,

SERESN CATéGGRY 28 CONTINUED ON NEXT-PAGE XERER)
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8. _ADMINISTRATIVE FROCEDURES. CONDITIONS, AND LIMITATIONS PAGE 72
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QUESTION .11 (i.02)

STATE the intormation provided in the Daily Batch Report, which is
delivered to the control room every Monday through Friday (holidays
exceoted) i1n accordance witn FLP-163, “Surveillance and Periodic Test
Froagram.

(*#;** CATéGDRY 08 CONTINUED ON NEXT PAGE kX¥x%)




8. _ADMINISTRATIVE FPROCEDURES. CONDITIONS. AND LIMITATIONS PABE 7T

QUESTION  &.,12 M S 117 D)

Trne wnit is operatine normally at full power with only one significant
Lnoperable component ~ the 1B CSIF - which is not expected to be repaired
for three days. Wnile performing a periodic surveillance test on the 14
enarragancy giesel gensrator, it Lrips unexpectedly and is declared
inoperabple at 3i1:08 a.m. The EDG is repaired, satisfactorily tested andg
restored to operability at 8:00 p.m., that evening. LIST all the LCO
compensatory actions thet were required to have been completed as a result
of this cacioment failwe. INCLUDE the time/day by which each must be

completed.

NOYE. APRPLICGRLE Y ARE ENCLOSED FOR REFERENCE

Chegad CATEGORY @2 CONTINUEDRD ON NEXT PAGE XX¥¥%)
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8. _ADMINISTRATIVE ERQCEDURES, CONDITIONS, AND_LIMITATIONS PAGE 74
DUESTION 8.13 (2.60)

The plant j& operating normally in Mode 2, when a transient causes Reactor
Coclant System pressure to exceed the safety limit of 2735 psig. LISYT $ome
actions reaarad by Technical Specificatione as a result of this situatior.

hwtmd ArFCIwHRG. TO ARE ERCLOSED FOR REFERENDE .

.

(xx¥ ¥y CATEGORY @8 CONTINUED ON NEXT PAGE XXX%X)




al) 8. __ADMINISTRAT1VE_PROCEDURES, CONDITIONS. AND_LIMITATIONS PAGE 75

QUESTION 8.14 (1.9

Technical Soecification 3.1.1.1 requires that the SDM be areater than or
eaqual to 1770 pem for 2-loop operation in Modes 1 ~ 4. The basis for thisz
mammum SO reawrirement poctulates a particular accident occurring undsrs
the most restrictive nlant conditions. STATE the postulated accident and
LIST the two mobt restrictave planl condations.

-
N

(k¥ k% CATEGORY @8 CONTINUED ON NEXT PAGE *XX¥X)
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3, AND_LIMITATIONS , FAGE 76

QUESTION 8,19 (1.79)
Temnorarv changes to procedures reauired by Technical Specitication 6.8.1

may be mads provided thrree conditions are met. STATE those three (3)
conaitione,

(u¥ix CATEGORY 02 CONTINUED ON NEXT PAGE XXXXK)
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B _ADMIMISTRATIVE FPROCEDURES. CONDITIONS, AND LIMITATIONS ‘ PAGE 77
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QUESTION &.158 (i.3@)

In order to perform core alterations near the "A" Reactor Hot Lea, the
operating RHR loop is shutdown at 990G, Reactor water level is 24°
above the reactor vessel +lange. The other RHR loop is unavailable
- due to maintenance activities. One howr later, the core alterations
are complated and the RHR loop 18 restarted. At 1030, the Rek loop 1
again shutdown to perform core alterations near "BY Reactor Hot Leg and
ther restarted at 1130, ’

STATE wnetner Technica) Specifications have been violated. JUSTIFY
VOur response,

NOTE: AFFLICAKLE TS ARE ENCLOSED FOR REFERENCE.

CRRRKF CATE 30RY @8 CONTINHFD ON NEXT FAGE XXxX¥x)
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@- 8. __ADMINIGTRATIVE FROCEDUREG. CONDITIONS, AND LIMITATIONS . FAGE 78

QUESTION 8,17 (2.0

Tezhnical Specification 3.4.1.2 requires that, when in Mode 3, at least tweo
reactor coolant loops be operable with two Reactor Coolant Pumps in
operation when the reactor trip system breakers are closed; however,
one Reactor Coolant Pump need be in operation when the reactor trip systes
Dr fakers are Opef:.

olly

STARTE the basie for the difference in Reactor Coolant Pump opnerabilitv
reauiremenrts depending on the Reactor Trip Breaker position.

»

(¥rii¥ CATEGORY 08 CONTINUED ON NEXT PAGE XXX¥%)






8. . ADMINISTRATIVE FROCEDURES. CONDITIONS, AND LIMITATIONS PAGE 79
OUESTION 8.18 (2, 0% 4

OMM-2a1. "Conduct of Operations". establishes a color coding scheme for MOR
annuncrators that will be on for an extended period of time. EXPLAIN whei
EACH wf the {followipg coded colors indicate regarding the status ot the
affecrted annunciator.
a. OGreen

b. Rlue

c. Yellow

d. Wnite

{$£Wﬂﬂ CATEGORY M8 CONTINUED ON NEXT PAGE xXxX¥%)
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8, _ADMINISTRATIVE _FROCEDURES. CONDITIONS. AND _LIMITATIONS F FAGE.
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QUEBSTION &.19 {1.a&)

STATE the conditions under which the Shift Foreman may waive the
recuirement to independently verify a valve’s position per F'L.F-?@E
"Independent Verification”.

.

(¥ xk¥ CATEGORY 08 CONTINUED ON NEXT FABE XX¥¥x)
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QUESTION 8.2 (3.0

FAGE 81

The concentration of the boric acid solution in the RWST shall be verified

once per 7 days in accordance with Technical Specification 3.5.4.
plant chemist sampled the RWST on the following schedule:

April 1 === April & =—-—= April 1% =-— April 23 -—— May 1

The

ASSUME al)l samples were taken at 1200 hours. Answer EACH of the following

with reqgard te the sbove conditions.

»

a. ETATE whether the suwveillance time interval requirements WERE or

JERE NOT erceesded on April 23, JUSTIFY vouwr response, "

b. 8TATE whether the surveillance time interval requirements WERE or

WERE NOT exceeded on May 1. JUSTIFY your response.

.

(Ex¥ %3 END OF CATEGORY 0B *xiix)
CRXRXRRRXEXRRX END OF EXAMINATION XXKXXKkKARKKKKX%X)
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s ma : ‘voe s/t - Cycle efficiency = (Net work

’ ‘ out)/(Enerzy in)
“ mg7 sVt e 1/2 at?
g = mc”

. “at
KE = 1/2 v’ a = (Ve = 1)/t A= A A= Age
PE = mgh
Ve = vo + at wz g/t A s zn2/t.|/2 = 0.:’:93{t”2
Wevep T, npf fyeef = a5
- H . [(t]lz) + (‘-b)]
£ ',93] o m= V. Ao " | -IX
Q_: mAh av I = Ioe
Q = mCpat
Q= UReT ,, 1= 1™
Pur = Weth 1= 1,107/t
' | VL = 1.3/u
p = p 105" (T) HVL = -0.693/u
P s Poet/l
SUR = 26.06/T SR = /(1 - Keff)
CRx = S/(] - Keffx) _
@ SUR = 260/2* + (8 = p)T CR]('I - Kefﬂ) = CRZ“ - ‘effZ)
T = (e*/p) + [(8 = 0YX0] M= /(1 = Koee) = CRY/CR
T t/(p - a)- . M= (] - Keffo)/(l - Keff1)
(4 ’W \Keff"])/Keff = AKeff/Keff :' = 10 SQCOI‘IG?l
X = 0.1 seconds”
o = [{ex/(T Keff)] + [E;ff/(] +1T)]
I,dy = I,d
171 272
P = (zov)/(3 x 1010) 1y 2 = 1,4, 2
t = aN ‘ R/br—= (0.3, CE)/d%(meters)
. R/hr‘frﬁ CE/d2 (feet)
water Parameters ~ Miscellaneous Conversions
1 gal. = 8.345 lom. 1 curie = 3.7 x 10'%ps
1 gal. = 3.78 liters ‘ 1 kg = 2.21.1bm
1 ft3 = 7.48 gal. 1 np = 2.54 x 105 3tu/nr
Density = 62.4 1:s/ft3 1w = 3.41 x 10° 3tu/hr
Density = 1 gm/c lin = 2,54 cm
Heat of vaporization = 970 Btu/lom °F = 9/5°C + 32
Heat of fusion = 144 Btu/lbm °C = 5/9 (°F-32}
1 Atm = 14.7 psi = 29.9 in, Hg. 1 BTU = 778 ft-1bf

1 €. H,0 = 0.4335 1&f7in. _
Q e =2.718
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GD EOPHP3 TRANSFER TO COLD LEG RECIRCULATION

1.0 PURPOSE/ENTRY CONDITICNS

This procedure provides the necessary instructions for transferring the
gafety injection system and containment spray system to the recirculation
node.

This procedure along with all the procedures making up the SHNPP EOPs

contain items used to satisfy regulatory commitments in the FSAR and Tech
Specs.

2,0 QPERATOR ACTIONS

Instructions Response Not Obtained
b2 2223333333322 2223223323 2232222223222 32 322233323332 22333 0332333333333 8% 3832802
CAUTION

o Do Steps 1 through 5 without delay.
o ‘SI racirculation flow to RCS must bs maintained at all timas,

o Manual action may be required to restart safeguards equipment following a
loss of offsite power after SI reset.

AEXEKAARERARAARAREANRRAARRRARAANARARRAIRARAARARARAARRARARARAKXRANRARANRARRATIRRRARRNRRARARKRY

L

NOTE: Foldout applies.

1. Reset SI

. R
'
‘ )
-

£0P-£PP-010 Rev. 2 Page 4 of 12



EOPHP3 " TRANSFER TO COLD LEG RECIRCULATION

Instructions . Response Not Obtained -
**;*************t**t****t*****i******t**t**t**q*ttt**ttﬁ***t*lt**t**l*********
CAUTION

One CCW cooling. train non-essential safety related load‘will be isolated when
CCW gystem is divided into two separate. headers in Step 2. HNaintain one
operable flow path to the following: Excess letdown heat exchangers, RCDT
heat exchanger, CCW to RCP thermal barriers and oil coolers, letdown heat
exchanger, seal return heat exchanger, recycle evaporator, spent fuel pool
heat axchanger.

AEEARARARAAARRA AR ARN KRR ARAATARAXKAAKAARAERARARRERRRRARRARARARANRRARRR KRR R KRN K

2. Establish CCW Flow To
The RHR Heat Exchangers:

- Open the following CCW
valves:

1CC-147
1cc-167

b: ~Verify CCVU pumps -
- BOTH RUNNING
c. Verify CCW to tﬁ;.RBR: ’ -
heat exchangers. .

.d. Perform one of the
following to establish °
two independent CCW

systems:?
Q Shut CCW pump A o
. nonessential supply .
’ AND return valves:
1¢c-~128
1CC-99

o  Shut CCV pump B
nonessential supply
AND return valves:

1cc-127
1cc-113

EOP-EPP-010 Rev. 2 - . Page 6 of 12




EOPHP3

TRANSFER TO COLD LEG RECIRCULATION

Instructions

CAUTION

Response Not Obtained

The following sequence of steps to transfer to cold leg
recirculation assumes operability of all safeguards equipment.
The sequence may have to be revised to establish recirculating SI

flow depending on equipment operability.

3. Establish Recirculation
Suction Flowpath:

a.

b.

Ce

d.

€.

Verify the CNMT sump
isolation valves - OPEN:

1S1-300
151-301
1SI-310
151-311

Shut the RHR suction
valves from RWST:

1814322

151-323

Shut Low head

SI Train A

To Cold Leg Valve
18I-340

Shut the CSIP alternate
miniflow isolation
valves:

1Cs~746
1Cs-752

Open RHR discharge to
CSIP suction valves:

1RH=25
1RH-63

Shut RWST to CSIP
suction valves:

LCv-1158
LCV-115D

EOP-EPP-010 Rev. 2

Ce

et dedtetededobcioirieirieirle el
Shut Low head
SI Train B
To Cold Leg
Valve
1S81-341

Page 8 of 12

e 2y,







m EOPHP3 _ TRANSFER TO COLD LEG RECIRCULATION

Ingtructionsg Responge Not Obtained

4. Establish Recirculation . ' C e R
Injection Flowpath: ;

a. Open the alternate cold
leg injection valve

1s1-52.

b. Check CSIP A AND B - IN GO TO Step 4e.
SERVICE

c¢. _Shut discharge cross c. Shut discharge cross
connects: connecta: ‘
1¢5-217 : ' 1€S-218
18s-219 ) 1¢5-220

d. GO TO Step 5.

e. Check CSI? A AND C - 1IN GO TO Stap 4h.
) SERVICE
e f. Shut discharge cross
‘ connects:
1Cs-217 )

1¢5-219 . * !
g. GO TOQ Step 5.

h. ~ Shut discharge cross
connaects:

1¢s-218
1€5-220

’ .

S. Verify Flow On Both SI High
Pressure Injection Headers

EQP-EPP-010 Rev. 2 ) Page 10 of 12
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2.0 _SAFZTY LINITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS
REACTOR CORE £

2.1.1 The combination of THERMAL POWER, pressurizer prassure, and the highest
operating loop csclant temperaturs (T“g) shall not exceed the limits shown in

Figure 2.1-1 for 3-lqop aperation.
APPLICABILITY: MOOES 1 and 2.
ACTION:

d.  Whenever the point defined by the comination of the highest oper.
ating T3¢p average temperaturs and THERMAL POWER has exceeded the
appropriate prassurizar pressure 1ine, be in HOT STANOBY within
1 hour, and camply with the requiresents of Specification 6.7.1.

B. (Qperation with less than 3 leops is governed By Specification 3.4.1.1.
REACTOR COQLANT SYSTEM PRESSURE

2.1.2 The Reactar Coolant Systsm pressure shall nat exceed 2735 psig except
during hydrestatic tasting.

APPLICABILITY: MODES 1, 2, 3, 4, and S.

ACTION:

MODES 1 and 2:
Whenever the Resctor Coolant Systas pressure has exceeded 2738 psig, be
in HOT STAMGBY with the Reactor Coolant Systas pressure within {ts limit
- within 1 heur, and comply with the requiresents of Specification §.7.1.
MODES 3, 4, and S: ) '
Whenever the Reactor Coolant System pressure has excseded 2735 psig,
reduce the Reactor Coglant Systes pressure to within its limit within
§ minutas, and comply with the requirssents of Specification 6.7.1.

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS . e e
© 2.2.1 The Resctor Trip System Instrumentation and Interlock Setpaints shall

be set cansistant with the Trip Setpoint values shown in Table 2.2-1.
APPLICABILITY: As shown for each channel in Table 3.3-1.

SHEARON HARRIS = UNIT 1 2-1
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

APPLICARILITY (Centinued)

ACTION:

3.

c.

¢

With a Reactor Trip Systtn Instrumentation or Interlock Setpoint
less conservative than the value shown in the Trip Setpoint column
But mare conservative than the value shown in the Allowable Value

column of Table 2.2-1, adjust the Setpoint consistent with the Trip
Setpoint valua.

With the Reactor Trip System Instrumentation or Interleck Setdoint

less conservative than the vaiue shown in the Allowable Values

coluan of Table 2.2-1, either: .

1. Adjust the Setpoint consistent with the Trip Setpoint value of
Table 2.2-1 and datermine within 12 hours that Equation 2.2-1
was satisfied for the affectsd channel, or ,

2. Declars the channel incperable and apply the applicable ACTION
statement requiremsnt of Specification 3.3.1 until the channel
is restored to OPERABLE status with its Setpoint adjusted
consistent with the Trip Setpoint value.

Equation 2.2~1 Z+R+S<TA
Where:
Z = The valus froa CAIuna Z of Table 2.2-1 for the foocted channel,

R = The "as measured® value (in percant span) of rack error for th
"affected channel, . -

S= Eitbcr the "as seasured” value (in percent span) of the sensor
error, or the valus from Colusn S (Sensor Error) of Table 2.2-1
for the affectad channel, and

,TA = The value from Column TA (Total Allowance) of Table 2.2-1 for
the affectad channel. : . .

With a Resctor Trip Systes instrun.ntagion Channel or Interlock
incperable, take the appropriate ACTION shown in Table 3.3-1.




3/4.0 APPLICABILITY

LIMITING CONDITION FOR QPERATION

L3

3.0.1 Cempliance with the Limiting Condftions for Operation contained in the
succeeding specifications {s required during the QPERATIONAL MQOES or other
conditions specified therein; except that upon failure to meet the Limiting
Conditions for Operation, the associated ACTION requirsments shall be aet.

3.0.2 Noncaompliance with a specification shall exist when the regquirements of
the Limiting Condition for Operation and associatsd ACTION requirements are
not met within the specified time intarvals., If the Limiting Condition for
Operation is restored prior to expiration of the specified time intervals,
completion of the ACTION requirements {is not required unless otherwise notad
in the ACTION statement.

3.0.3 When a Limiting Condition for Operation {s not mat, except as provided
in the associated ACTION requirements, within 1 hour action shall be {nitiated
to place the unit in a MODE {in which the specification does not apply by
placing it, as applicable, in:

3. At least HOT STANOBY within the next & hours,
b. At least HOT SHUTDOWN within the following 6 hours, and -
c. At least COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are cospleted that pernit operation under the ACTION
requirements, the action may be taken in accordance with the specified tine
limits as measured from the time of faflure to meet the Limiting Condition for
Operation. Exceptions to thase requirsments ars stated in the individual
specifications. o .

This specification is not applicable in MODE § or 6.

3.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not
be made unless the conditions for the Limiting Condition for Gperation are met
without reliance on provisions contained in the ACTION requirements. This
provision shall not pravent passags through or to OPERATIONAL MOOES as required
to comply with ACTION requirements. Exceptions to these requirsments are
statad in the individual specifications.

SHEARON HARRIS ~ UNIT 1 : 3/4 0-1
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3/4.3 INSTRUMENTATION
3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.1 Asa linfl0l,.thl Reactor Trip System {nstrumentaticn channels and
intarlocks of Table 3.3-1 shall be OPERABLE.

" APPLICABILITY: As shown in Table 3.3-1.
ACTION: As showq in Table 3.3-1.

SURVEILLANCE REQUIREMENTS

4.3.1.1 Each Reactor Trip Systes instrumentation channel and intarlock and the
automatic trip logic shall be demonstrated QPERABLE by the performance of the |
¥enctor grip Systea Instrumentation Survefllance Requirsments specified in

able 4.3-1.

4.3.1.2 The REACTOR TRIP SYSTEM RESPONSE TIME of each Reactor trip function
shall be demonstrated to ba within its limit at least once per 18 months. Each
test shall include at Teast one train such that both trains are tested at least
once per 36 acnths and one channel per function such that all channels are
testad at least ance every N times 18 sonths whers N {s the total nunbc: of
redundant channels in a specific Reactor trip function as shown in the "Total
No. of Channels® column of Table 3.3-1.

SHEARON HARRIS = UNIT 1 "3/4 3-1
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JABLE 3.3-1 (Contlinucd)

REACTOR TRIP SYSTEHM ITHSTRUMCHTATION

HINTHH
TOTAL NO. CUANRNELS CHANNELS APPLICABLE

FUNCTIONAL UNIY ~ OF CHAMNNELS 10 _JR1p OPERABLE HODES ACTION

12. Reactor Coolant Flow--Low -

a. Single Loop (Above P-8) 1/1009 2/%acp n 2/Voop in 1 64
N any oper- each oper-
ating laoop ating loop

b. Two Loops (Above P-7 and 3/Voop * 2/Vcop in 2/%o0p in 1 6
below P-8) two opar- each oper-
ating loops ating loop

13. Steam Generator Water 3/sta. gen. 2/sta. gen. 2/stm. gon. 1, 2 6#(1)
Level--Low-Low in any oper- each oper-

ating sim. ating sta.
‘gen. gen.

14. Steam Genarator Water Level--Low 2 stm. gen. 1 stm. gen. 1 stm. gen. 1, 2 6¥
Coincident With Steam/ level and lavel coin-  level and . .
feadwater Flow Hismatch 2 stp./teed- cldent with 2 stm,./fesd-

water flow 1 sta./fead- water flow
aismatch in  water flow sismatch in
each stm. mismatch in same stm. gen.
gen. sane sta. or 2 stm. gen.
gen. lavel and 1
i stm. /feadwater
flow mismatch
in same sta, _
a gen. -
Undervoltage--Reactor Coolant 2/pusp 2/train 2/train 1 . 6

15,

Pumps (Above P-7)







e o

AP R T
f

T LINN -~ STHYVH NOUVIHS

-t ¥/¢

riABlE 3.3-1 (Continued)

REACTOR TRIP SYSTEM TNSTRUMENTATION

HINTHUY °
: OTAL HO. CHARNELS CIIANNELS = APPLICAOLE
FUNCUQML' UNIT e OF CHANNELS 10 1RIP OPERABLE HODES ACTION
16. Underfrequency--Reactor Coolant  2/pusp 2/train 2/trailn 1 64
Pumps (Above P-7)
17. Turbine Trip (Abova P-7)
a. Low Fluid O1) Pressure 3 2 4 1 6#
b. Turbine Throttle Valve 4 4 1 1 102
Closure
18. Safety Injection Inpu
from ESF . 2 " | 2 1, 2 8-
19. Reactor Trip System Interlocks ’
a. Intermediate Range
Heutron Flux, P-6 7 1 2 200 7
b. Low Power Reactor "
Trips Block, P-7
1) £-10 Input - . - 4 2 k) 1 7
or I
2) P-13 Input 2 : 1 . 2 .1 7
c. Power Range Hautron
Flux, Pr-8 4 2 3 - 1 7
d. Power Range Neutron ’ . . .
Flux, P-10 ’ 4 - 2 3 1, 2 7
e. Turbine Ispulse Chasber
Pressure, P-13 2 1 2 1 7







-

x

,Eg, FUNCTIONAL UNIT ;

~4 .

:' 20. Raactor Trip Breakers

= .

2| 21. Automatic Trip and lnterlock
) . .

Logic
22. Reactor Trip Bypass Breakers

.S ¥/¢

s -

LI}
—— c—

TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM IHSIRUHINIAIION-

HINTHUN

TOTAL M. CHANNELS  CIARNELS  APPLICABLE

OF CIANNELS 10 TRIP OPERADLE HODES ACTION
1 2 1, 2 8, 11-
1 2 3%, 4%, 5% 9

2 1 2 1, 2 8

2 1 -2 3%, 4x, 5e 9
1 1 nx T2

’2

gé







o . TABLE 3.3-1 (Continued)
@ Q TABLE NOTATIONS

*When the Reactor Trip System breakers are closed and the Control Rod Drive
Systas is capable of rod withdrawal.

*whenever Reactor Trip Breakers ars to be tasted.

fThe provisions of Specification 3.0.4 are not applicable.

##Below the P~6 (Intarmedfate Range Neutron Flux Inuﬂogk)‘Sctpoint.
#8elow the P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpeint.

(1)The applicable MOOES and ACTION Statement far these channc'ls—nctcd in .
Table 3.3-3 are more restrictive and, therefors, applicable.

ACTION STATEMENTS

ACTION 1 - With the number of OPERASLE channels one less than the Minimum
Channels OPERABLE requiresent, restore the ifnoperable channel to
@ OPERABLE status within 48 hours or be in HAT STANDBY within the
next § hours.

ACTION 2 = With the number of OPERABLE channels one less than the Total.
Nusber of Channels, STARTUP and/cr POWER OPERATION may proceed
provided the following conditions are satisfied:

a. The inoperable channel s placad {n the tripped condition -

- within 6 hours, —- —_ ,

b. The Minisum Channels OPERABLE requirement {s met; however,
the inoperadble channe! may be bypassed for up to 4 hours
for surveillance tasting of other channels per
Specification 4.3.1.1, and

’ c. Either, THERMAL POWER {s restricted to less than or equal -
to 75X of RATED THERMAL POWER and the Power Range- Neutron
Flux Trip Setpoint is reducad to Jess than or equal 0
85% of RATED THERMAL POWER within 4 hours; or, the QUAORANT
POWER TILT RATIO is mon{tored at least once per 12 hours
per Specification 4.2.4.2.

. i
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TABLE 3.3-1 (Continued)
dl’. ACTION STATEMENTS (Continued)

ACTION 3 - With the number of channels OPERABLE cne less thad the Minimun
Channels OPERABLE nqufrucnt and with the THERMAL POWER level:

a. Below the P-§ (Intermediate Range Neutron Flux Interloeck)
Setpoint, restore the {noperable channel to OPERABLE status
mor to {ncreasing THERMAL POWER above the P-§ Setpoint,

B. Above the P-G (Intarmediate Range Neutron Flux Intarleck)
Setpoint but below 10X of RATED THERMAL PQWER, restore the
incperable channel ta QPERABLE status prior to increasing
THERMAL POWER above 10X of RATED THERMAL POWER. .

ACTION 4 - With the nupher of OPERABLE channels one less than the Minimum
Channels OPERASLE requirement, suspend all operations invalving
positive reactivity changas.

ACTION 5 - a. Wwith the number of OPERABLE channels one less than the
Minizum Channels QPERASBLE requiresent, restors the inoper—
able channel to OPERABLE status within 48 hours or open
the Reactor Trip System brugkers, and verify cospliance with

the shutdown sargin requirements of Specification 3.1.1.1 or
. 3.1.1.2, as appiicable, within 1 hour and at least oncs per
12 hours thereafiar.

b. VWith no channels GPERABLE, open the Reactaor Trip Systea
breakers within 1 hour and suspend all operations {nvelving
pesitive reactivity changes. Verify cospliance with the

, SHUTDOWN MARGIN requirements of Specification 3.1.1.1 or
3. I.LZ,T‘appHablo. within'l hour and at least once
per 12 hours thereaftar.

ACTION 6 = With the number of OPERASLE channels cne less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed
providad the following conditions are satisfied:

a. The incperable channel is placed in tha_tripped condition
within 6 hours, and

b. The Minimm Channels OPERABLE regquirement is set; however,
the {noperable channel may de bypassed for up to 4 hours
for surveillanca tasting of other channels pﬁr
Specification 4.3.1.1.

ACTION 7 - With less than the Minimum Number of Channels OPERABLE, within
1 hour detarsine by observation of the associated permissive
annunciator window(s) that the intarlock {s in its nquirod

* . stats for the existing plant condition, or apply

0 " Specification 3.0.3.
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TABLE 3.3-1 {Cantinuodz
ACTION STATEMENTS (Continued)

With the number of OPERASLE channels one less thaa the Minimum
Channels OPERABLE requiremant, be in at least HOT STANDBY within
6 hours; howaver, one channel may be bypassed for up to 2 hours
for surveillance tasting per Specification 4.3.1.1, provided the

. other channel {s OPERASLE.

ACTION § =~

ACTION 10 -

ACTION 11 -

With the number of OPERASLE channels ona less than the Minimua
Channels OPERABLE requiresent, restors ths incperable channel to
OPERABLE status within 48 hours or open the Reactor Trip System
brsakars within the next hour.

~
With the number of GPERABLE channels less than the Total Number
of Channels, operaticn may continue providad the incperable
channels are placed in the tripped condition within 6 hours.

With one of the diverse trip features (underveltage or shunt
trip attachment) inoparable, reastore it to QPERABLE status
within 48 hours or declare the bresakar incperadbie and apply
ACTION 8. The breaker shall not be bypassed while cne of the
diverse trip features is incperable except for the time required
for performing maintanance to restore the breakar to QPERASLE
status.

ACTION 12 - No additional corrective actions are required.

SHEARON MARRIS = UNIT 1 3/4 3-8







@ INSTRUMENTATION

3/4.3.2 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
. . ¢

-

LIMITING CONDITION FOR OPERATION

3.3.2 The Engineered Safety Features Actuatfon System (ESFAS) fnstrumentation
channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their Trip
Setpoints set consistant with the values shown in the Trip Setpoint coluamn of

Tabte 3.3-4.
APPLICABILITY: As shown in Table 3.3-3.

ACTION: .

a. With an ESFAS Instrumentation or Intarleck Trip Setpoint trip less
conservative than the valus shown fn the Trip Setpoint column but
more conservative than the value shown in the Allowable Value column
of\Tab}c 3.3-4, adjust the Setpeint consistent with the Trip Setpoint
valus.

b. With an ESFAS Instrusentation or Intarlock Trip Setpoint less
conservative than the value shown in the Allowable Value column of
Q Table 3.3-4, either: .

1. Adjust the Setpoint consistant with the Trip Setpoint value of
Table 3.3-4, and detsrmine within 12 hours that Equation 3.3-1
was satisfied for the affected channel, or

2. Declare the channel incperable and apply the applicable ACTION

. statenent requirements of Table 3.3-3 until the channel is
restorsd to OPERABLE status with its Setpoint adjusted
consistent with the Trip Setpoint value.

Equation 3.3-1 Z+R+S<TA

whcn;
’ Z = The value from Column Z of Table 3.3-4 for the affected channei,

R = The-“as seasured” value (in percent ipm) of rack error for the
affected channel,

S = Efther the “as measursd” value {in percent span) of the sensor
error, or the value from Coluan_S (Sensor Error) of Table 3.3-4
for the affected channel, and

“TA = The value fros Column TA (Total Allowance) of Table 3.3-4 for
the: affected channel. :

. .c. i}fth an ESFAS instrumentation channel or interlock incperable, take
@ “ the ACTION shown in Table 3.3-3. L
o«

[ 4
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INSTRUMENTATION

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

SURVETLLANCE REQUIREMENTS

4,3.2.1 Each ESFAS instrumentation channel and {ntarlock and the automatic
actuation logic and relays shall be demonstratad QPSRABLE by performance of the
ESFAS Instrumentaticn Surveillance Requiresents specified in Table 4.3-2.

4,3.2.2 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demonstrated to be within the limit at least once per 18 months. Each
test shall include at least one train such that Both trains ars testad at least
once per 36 months and one channel per function such that all channels are |
testad at least once per N times 138 months where N is the total number of
redundant channels {n & specific ESFAS function as shewn in the 'Total No. of
Channels” column of Table 3.3-3.
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TABLE 3.3-3

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM IHS‘TRlHENTAﬂOH
! . HINTHUM
TOTAL NO. CHANKELS CHARNELS APPLICABLE
wanouagmn . OF CUANKELS 10 1R1P OPERABLE KODES ACTION
1. Safety Injection (Reactor '
Trip, Feedwater lsolation,
Control Room Isolation, Start
Oiese] Generators, Containment
‘Veantilation Isolation, Phase A
. Containment lsolatien, Start
Auxiliary Fesdwater System
Hotor-Drivan Pumps, Start Con-
tainment Fan Coelers, Start
Emargency Service Water Pumps,
Start Emergency Sarvice Water
Booster Pusps)
a. Manual Initiation 2 1 2 1, 2,3, 4 18
b. Automatic Actuation 2 1 2 1, 2,3, 4 14
. legic and Actuation .
Relays _ )
c. Containment ' 3 2 2 1, 2,3, 4 15*
Pressurs--High-1
d. Pressurizer 3 - 2 2 1, 2, W 15*
Pressure--Low .
e. Steam Line .3/steam . 2/steam 2/steam Vina 1, 2, 3 15%
Pressure--Low o, 1ine ~ Vine in *
- any steam ~
Vine
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TABLE 3.3-3 (Continued)

ENGINEERED SATETY FEATURES ACTUATION SYSTEM TNSTRUHENTATION

HINIHUM
TOTAL NO.- CHAHNELS CHANRELS - APPLICABLE
FUNCTIONAL UNIY -._OF CIANKELS 10 TRIP OPERABLE HODES ACTION
2.  Containment Spray
a. HManual Imitiation 2 1 with 2 1, 2, 3, 4 18
) 2 coincident
switches
b. Automatic Actuation 2 1 2 1, 2,3, 4 14
togic and Actuation
Relays
c. .Containment Pressure-- 4 2 3 1, 2,3 16
High-3
3. Containment Isolation
a.. Phase “A® Isolation
1) Hanual Inftiation 2 1 2 1, 2,3, 4 18
2) Automatic Actuation 2 1 2 1, 2,3, 4 4

Logic and Actuation
Relays

3) Safety lnjection

'has; “a% Jsolation

1) Hanual Containment *

Spray Initiation

Ses Item 1. above for all Safety Injection tnitiating functions and
rcquh]eunts.

am

See Jtem 2.a. above for Manual Contafnment Spray initfating functions
and i‘equ'rmnts.
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTAVION

T LINN - -STYYVH NOYVIHS

: - HINTHUN
N YOTAL NO. CIIANNELS . C.MNNE!.S APPLICASBLE
FUNCTIONAL UNIY ! ~Qf COMLS T4 TRIP OPEIMBLE HODES ACTION
3, Containment Isolation (Continued)
2)  Automatic Actuation 2 1 2 1, 2, 3, 4 1
Loglc and Actuation - !
Relays
3) Containment San-Jtem 2.c. above for Containment Preskure High-3 inuhtinq

Pressure--High-3

c. Containment V.ntilatlon
Isotation

1)
© 2)
3)

4

Manual Containment
Spray Initiation

Autesatic Actuation
Logic and Actuation
Relays

Safety Injection

functions and require-ents.

See Item 2.a. abova for Hanual Cantainment Spray initiating
functions and requirements.

2 1 2 1, 2, 3, 4, 17, 25
R

Sse Iten 1. above for all Safety Injection initiating functions and
requiresents.

Containment Radioactivity

a. Area Monitors
(both praantry

4 Sas Table 3.3-6, ltea la, for initiating tunctlons
and r-qulrc-cnts. )

and normal purges)

b. Afrborne Gasesous

Radioactivity
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

TOTAL KO,

FUNCTIONAL UNIY T, OF CHARNELS

HINTHUM
CHARNELS CHANNELS
10 _1RIP OPERABLE

3. Caitainment 1solation (Continued)

Q1) RCS Leak 1
Detaction
(normal purge)

(2) Preentry Purge 1
Datector

c) Afrhorns Particulate
Radfoactivity

(1) RCS Leak 1
Osteaction
(normal purge)

(2) Praentry Purge 1
Datector

5) Hanual Phase "A"
Iselation

4. Hain Steam Line Isolation
a. Manual Initiation |

1) Individual HSIV
Clasure .

2) Systea ” 2

1/stean line

See Table 3.3-6, Item 101,

and requirements.

See Table 3.3-6, Item 10b2,
and requirements.

Ses Tahle 3.3-6, ltesm 1C1,
and requirements.

Ses Table 3.3-6, Item 1C2,
and requirements.

1/steam Vine 1/operating
steam line
1 2

APPLICABLE

HODES ACTION

for {nitiating functions

for initiating functions -

for tnitiating functions

for inftiating functions

See ltem 3.a.1) above for Manual Phase “A* Isolatfon initiating
functions and requiresents.

[Laed

1, 2,3, 4 23

1, 2, 3 22

‘\—*‘__—
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TABLE 3.3-3 (Continued)

EMGINEERED SAFEYY FEATURES ACTUATION SYSTEM INSIRMNTATIOH

HINTHUH
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT ~ 0F CHARNELS 10 TRIP OPERABLE HODES ACTION
4. Hain Stean Line Isolation (Cantinued)
. b. Automatic Actuation 2 1 2 1, 2,3, 4 21
Logic and Actuation T
Relays
c. Containment Prassure-- 3 2 2 i. 2,3 1%
High-2 4
d. Steam Line Pressure-- See Item l.e. abova for Steam Line Pressure--Low initiating functions
Low and requiremants.
e, Negative Steam Lins 3/stean Vine 2 in any 2/steam Yine  IMAR, 4ARA 15%
Pressure Rate--High stean Hne
5. Turbine Trip and '
. Feeadwater lsolation
a. Automatic Actuation, 2 1 2 1, 2 24
Logic and Actuation
Relays
b. Steaa CGenerator 4/stm. gen.. 2/stm. gen. 3/sta. gen. 1, 2 19*
Water Level-- in any in each
High-tiigh (P-14) st-. gen. stm. gen.

c. Safety Injection

Ses Item 1. abov. for al) Safety Injection initiating functlons and

requirements.
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUHENTATION

~ TOTAL NO.

CIIARNELS
FUNCTIONAL UNIT OF CIIARNELS 10 IRIP
6. Auxiliary Feedwater
a. Manual Iaitiation 1/pump 1/pusp
b. Automatfc Actuatfon’ 2 1
logic and Actuation
Ralays !
‘c. Steam Gemarator Water
lcvol--lov-lov_:
1) Start not;r- 3/stm. gen. 2/stm. gan.
Driven Pusgps in any
| stm. gen.
) Surt' '[u'ri:lm~ 3/stm. gean. 2/stm. gen.
Oriven Pump in any
N . 2 stm. gan.
d. Safety Injectien
Start Hotor-Oriven Pusps requiresents.
e. Loss-of-0ffsite Power -
Start Motor-Driven and requirements. -
Pumps and Turbine- .
Oriven ch :
f. Trip of A1} Main Y/ pump 1/pump

facdwater Pumps
Start Hator-
Oriven Pumps

HINIH
CUANNELS
OPERABLE

1/pump
2

2/stm. gan.

in each
sta. gen,

2/stm. gan.

tn each
sta. gen.

APPLICABLE
HODES ACTION
1, 2, 3 23
1, 2,3 21
1, 2,3 15%
1, 2, 3 15%

Sea [tem 1. above for all Safety Injection 1:1".1.1100 functions and

’ i
Sea Item 9. balow for Loss of Offsite Powar initiating functions

1/pump

1, 2

35%
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TADLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

¥2-¢ ¥/t

. HININN
TOTAL NO. CHANNELS CIARNELS APPLICABLE
FUNCTIONAL UNITY OF CHANMELS 10 TRIP OPERABLE . MODES ACTION
6. Auxiliary Fesdwater (Continued)
g. - Steam Line Differantial 3/steam Yine 2/steam Vine 2/steam linae 1, 2, 3 15%
Prassure--High twice with
any steamline
low

Coincidant With

Main Steam Line

Isolatfion (Causes
* AFW Isolation)

Safety Injection Switchover
to Containment Susp

.a. Automatic Actuatfon 2
Logic and Actuation
" Ralays ] _
b.  MST Leve)--Low-Low 4

Coincident With
Safety Injection

Containment Spray Switch-
ovar to Containment Sump.

a. Automatic Actuation 2
Logic and Actuation
Relays

I
: Sea ltem 4. above for all Steam Line Isolation inftiating functions
and requirements

1, 2,3, 4 14

2 3 1, 2,3, 4 16

Sea ltem 1. abave for al) Safety Injaction initiating functions
and requivemants.

L2,3,4. MW
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TABLE 3.3-3 (Continued) :

ENGINEERED SAFETY FEATURES ACTUATEON SYSVEH TNSTRUHENTATION

FLHCTIONAL UNIT

8. .Contajinmant Spray Switch-
over to Containment Sump
(Continued) .

b. RWST-<Low Low

Coincident With
Containmant Spray

9. loss-of-0ffsita Power

a. 6.9 kV Emergency Rus--
Undervoltage Prisary

b. - 6.9 kV Emargancy Bus--
Undervoltage Secandary

30. ‘Enginsered Safaty Featuras
Actuation Systea Interlocks

a. Pressurizar Prassure,

b. lLow-Low t“ﬂ'

‘c.  Reactor Trip, P-4

r-12

d. Steaa Genarator Water
Level, P-14

HINTHUH
TOTAL NO.. CUANNELS CIHANNELS APPLICABLE
~.0F CIANKELS 10 1R1P OPERABLE HODNES ACTION

See item 7.b. above for all RWST--Low Low initiating functions
and requiremsnts.

Ses ltem 2 above for all Containment Spray inftfating functions
and requiremants.

3/bus 2/bus 2/bus 1,2, 3,4 15%

3/bus 2/bus 2/bus 1, 2, 3, 4 154
3 2’ 2 1, 2,3 20
3 2 2 1,23 2
3 2 2 1, 2,.3 20
2 2 2 1,2,3 . 2

See Item §.b. above for all P-14 initiating functions and requirements.







*The provisions of Specification 3.0.4 are not applicable.

TABLE 3.3-3 (Conti nued)
, TABLE NQTATIONS

¢

#Trip function may be blocked in this MIOE below the P-11 (Pressurizer
Pressure Interlock) Setpoint.

**During CORE ALTERATIONS or movemant of {rradiated fuel in containsant,
refer to Specification 3.9.9.

*>*Trip function automatically blockad above P~11 and may be Blocked below
P=1] when Safety Injectfon on low steam line pressure fs not blocked.

ACTION 14 -

ACTION 15 -

" ACTION 16 -

. ACTION 17 -
4

ACTION 18 -

ACTION STATEMENTS

With the number of QPERABLE channels ons less than the Min{sus
Channels QPERABLE requirsment, be in at least HOT STANQBY within
6 hours and 1n COLD SHUTOOWN within the following 30 haurs;
howsver, one channsl may be bypassed for yp to 2 hours for
surveillance testing per Specification 4.3.2.1, provided the
other channel is QPERABLE.

With the number of OPERABLE channels one less than the Total
Number of Channels, aoperation may proceed until performance of
the next required CHANNEL QPERATIONAL TEST provided the inoper=
ible channel is placed in the tripped condition within 1 hour.

with the number of OPERABLE channels cne lass than the-Total
Number of Channels, operation may procsed provided the
inoperable channel {s placed {n the bypassed condition and the
Minisus Channels OPERABLE requirsment i{s met. One addftional
channel azy be bypassed for up %3 2 hours for surveillance
testing per Specification 4.3.2.1.

With less than the Minisum Channels QPERASLE requiresent,
operation say continus provided the Containment Purge Maksup and
Exhaust Isolation valves are maintained closed while 1n MOOES 1,
2, 3 and 4 (refer to Specification 3.6.1.7). For MODE 6, refer
to’ Specification 3.9.4.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requiresent, restore the inoperable channel -to
OPERABLE status within 48 hours or be in at least HOT STANOBY
within the next 6 hours and in-COLD SHUTDOWN within the
following 30 hours.
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ACTION 19 -

ACTION 20 -

. ACTION 21 -

ACTION 22 -

TABLE 3.3-3 gContinucdz
ACTION STATEMENTS (Continued)

With the number of QPERABLE channels ane less thart the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed
provided the follcuing conditions are satisfied:

2. The incperable channel is placed in the tripped condition
within 1 hour, and

b.. The Minimum Channels OPERASLE requirement is met; howaver,
one additicnal channel may be bypassed for up to 2 hours
Tor surveillance tasting of other channels per
Specification 4.3.2.1. ..

With less than the Minisus Nusber of Channels OPERABLE, within 1
hour detarmnine by observation of the associated permissive
annunciator window(s) that the {nterlock fs in its required
state for the existing plant condition, or apply

Specification 3.0.3.

With the nusber of OPERABLE channels cne less than .the Minimus
Channels OPERABLE resquiresent, be fn at Teast HOT STANDBY within
6 hours and in at least HOT SHUTDOWN within the following &
hours; however, ons channel may be bypassed for up to 2 hours
for survoillancu tasting par Specification 4.3.2.1 provided the
other channel {s QPERABLE.

With the number of QPERASLE channels one less than the Total

Number of Channels, restors the incperable channel to OPERABLE

status within 48 hours or be in at least HOT STANOBY within

g hours and fn at Teast HOT SHUTDOWN-within the following
hours.

ACTION 23 - With the number of OPERABLE channals cne less than the Total

ACTION 24 -

ACTION 25 -

Number of Channels, declare the asscciated equipment incperable
and take the apprnpriaen ACTION required in accordance with the
specific equipment specification. —_— )

With the number of OPERABLE cﬂanncls one less than the Minimum
Channels CPERABLE raguirsment, be in.at least HOT STANDBY within
§ hours; however, cne channel may be bypassed for up to 2 heurs
for surveillance tasting per Specification 4.3 2.1 provided the
other channel is OPERABLE.

During CORE ALTERATIONS or movement of {rradiated-fuel within
containment, comply with the ACTION statement of
Specification 3.9.9.
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3/4.4 REACTOR COOLANT SYSTEQ
3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION®
STARTUP_AND POWER OPERATION

PN

LIMITING CONOITION FOR OPERATION

3.4.1.1 A1l reactor coolant loops shall be in operation.
APPLICABILITY: MODES 1 and 2.%
ACTION:

With Tess than the abovi-rtqu{rtd reactor caclant loops in operation, be in
at least HOT STANDBY within 6 hours.

SURVETLLANCE REQUIREMENTS

4.4.1.1 The above required reactsor cocalant lcaps shall be vcriffcd in
operation and circulating reactor coolant at‘lcast once per 12 hours.

*Ses Spectal Test Exceptions Specification 3.10.4.
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REACTOR COOLANT SYSTEM
HOT STANCBY

LIMITING CONOITION FOR QPERATION

3.4.1.2 At Teast two of the reactor coalant loops listad below shall be
OPERABLE with two reactor coolant pumps in cperation when the Reactar Trip

Systes breakers are closed or with one reactor coolant puap in operation when
the Reactor Trip Systeam breakers are cpen:*

3. Reactor Coolant Laop A and fts associatad staam gin.ratar and
reactor coolant pusp,

b. Reactor Coclant Losp B and its assocfated steam generator and .
redctor csolant pusp, .

C. Reactor Coolant Locp C and its associated steam generator and
reactor coolant pums,

APPLICABILITY: MODE 3.*®
ACTION:

2. With Tess than the above required reactor csolant loops QPERABLE,
restocs the required loops to OPERABLE status within 72 hours or be
in HOT SHUTDOWN within the next 12 haurs. E

b. With only one reactor coclant loop in operation and the Reactor Trip
Systas breakers in the closed pesiticn, within 1 hour open the Reactor
Trip System breakars. ..

C. With no resctor coslant locp in operaticn, immediately open the
Reactor Trip Systam breakers, suspend all operations involving a
reduction in bargn concentration of the Reactor Coolant Systea and
immediataly initiats corrective action to return the required rsactor
éoalant lgop to operation.

SURVEILLANCE REQUIREMENTS

4.4.1.2.1 At least the zbove regquired reactor coolant pumps, {f not in
operation, shall be datarmined OPERABLE once per 7 days by verifying
correct breaker alignments and indicated power availadbility.

*A11 reactor coalant pumps say be desnergized for up to 1 hour provided:
(1) noc operations are peraftted that would cause dilution of the Reactor
Coolant System boron concantration, and (2) core cutlet tamperature is
saintained at least 10°F below saturation tasperaturs.

xRSees Special Test Exception 3.10.4. .
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w REACTOR_COOLANT SYSTEM
' HOT STANOBY

. £
SURVEILLANCE REOUIREMENTS (Continued) :

4.4.1.2.2 The required stesam generators shall be determined QPERABLE by verify-
ing narrow range secondary side water level to be greater than or equal %3 10%.
at least oncs per 12 hours.

4:4.1.2.3 The required reactor coolant loops shall be verified in operation
and circulating reactor coaslant at least once per 12 hours.
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@- REACTOR COOLANT SYSTEM
HOT SHUTDOWN

LIMITING CONDITION FOR QPERATION ¢

3.4.1.3 At least two of the loops listed below shall be OPERABLE and at Teast
one of these loops shall be in operation:® .

a. Reactor Coclant Loop A and {ts asscciatcd steaa generator and
reactor coslant pusp ,**

b:  Reactor Coolant Loop B and its associated steam generator and
reactor coolant pump,** "

€. Reactor Coolant Loop C and {ts associated stean generator and
reactor coolant pump,**

d. RHR Loop [A], or
¢. RHR Loop {8].

@ APPLICABILITY: MQOE 4.

ACTION:

2. With Tess than the above required locops QPERABLE, immediately
initiate corrective action to return the required loops to OPERABLE
status as scon as possible; {f the remaining OPERABLE lcop is an RHR
loop, be in COLD SHUTDOWN within 24 hours.

b.—With no locp in operaticn, suspend all operations involving a reduc-
tion in baron concentration of the Reactor Coolant System and
immedfately initiate corrective action to return the required loop
to operation.

7

2A11 reactor coolant pumps and RHR pumps may be deenergized for up to 1 hour
provided: (1) no operations are permitted that would cause dflution of the
Reactor Coolant System boron concantration, and (2) core cutlet temperature
is maintained at least 10°F below saturation tssperature.

*®A pgactor coclant pump shall not be started with one or more of the Reactor
Coolant System cold leg tesperatures less than or equal ts 33S°F unloss°
the secondary water temperaturs of each staam generator is less than SQ°F
above each of the Reactor Coolant Systes cold leg tesperatures.
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- REACTOR COOLANT SYSTEM
HOT SHUTDOWN

SURVEILLANCE REQUIREMENTS :

 4.4.1.3.1 The required reactor coolant pump(s), if not in operation, shall be
deternined OPERABLE once per 7 days by verifying correct breaker alignaents and
indicated power availability.

4.4.1.3.2 The required steam generator(s) shall be deternined OPERABLE by
verifying narrow range secondary side water level to be greater thin or equal
to 10% at least oncs per 12 hours.

4.4.1.3.3 At least one reactor coolant or RHR loop shall be verified in -
operation and circulating reactor coolant at least onls per 12 hours.
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REACTOR COOLANT SYSTEM

COLD SHUTDCWN - LOOPS FILLED

LIMITING CONDITION FOR OPERATION

3.4.1.4.1 At Teast one residual heat removal (RHR) lcop shall be OPERABLE and
in operation®*, and either: ' , oo

‘a. One additional RHR laop shall be OPERABLE™®, or

b.  The narrow range secondary side water level of at least two steam
generators shall be graatsr than 10X,

APPLICABILITY: MODE S with reactor coolant loops filled™*=, *
ACTION:

a. With one of the RHR loops fnoperable and with less than the required
steam generator water level, immediately {nitiate corrective action
to return the inoperable RHR loop to QPERABLE status or restore the
required stean generator water level as scon as possible.

b. With no RHR loop in aperation, suspend all operations involving a
reduction in boron concentration of the Reactor Coolant System and
iomediately initiate corrective action to return the required RHR
loop to cperation. '

SURVEILLANCE REQUIREMENTS

4.4.1.4.1.1 The narrow range secondary side water Tevel of_at least two steas
gcno{;tors when required ‘shall be detarmined to be within 1imits at least once
per hours.

4.4.1.4.1,2 At Teast one RHR 1g0p shall be determined to be in operation an
circulating reactor coolant at least once per 12 hours. .

*The RHR pump say be deenargized for up to 1 hour provided: (1) no opera-
tfons ars permittad that would cause dilution of the Reactor Coolant Systea
boron concentration, and (2) core outlet temperaturs is maintained at least
10°F below saturatiaon tesperaturs. °

*x0ne RHR loop may be inoperable for up to 2 hours for surveillance testing
provided the other RHR loop {s OPERABLE and in operatien. .

xxxp’ pgactor coolant pump shall not be started with one or sore of the Reactor
Coolant System cold leg temperatures less than or equal %9 335°F unlcss°
the secandary water temperaturs of each steam generator is less than 50 F
above each of the Reactor Cosclant System cold leg temperatures.
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gl) REACTOR _COOLANT SYSTEM
COLD SHUTDOWN = LOQOPS NOT FILLED

LIMITING CONOITION FOR QPERATION

3.4.1.4.2 Two residual heat resaval (RHR) loops shall be OPERABLE* and at
least one RHR loop shall be in cperation.™® .

APPLICABILITY: MOOE 5 with reactor coolant loaps not filled.
ACTION: .

a. With less than the above required RHR loops OPERABLE, {mmediately
initiate corrective action to rsturn the required RHR loops to .
OPERABLE status as soon as possible.

b. With no RHR lcop in operation, suspend all operatians fnvelving a
reduction in boron caoncentration of the Reactor Coalant Systex and
immediately initiate corrective action to return the required RHR
locp to operation.

@ SURVEILLANCE REQUIREMENTS

4.4.1.4.2 At least one RHR Joop shall be determined to be in operation and
circulating reactor coolant at least once per 12 hours.

e

*0ne RHR loop say be incperable for up to 2 haurs for surveillance testing
provided the other RHR loap is QPERABLE and {n cperation.

**The RHR pusp may be deenergized for up ta 1 hour provided: (1) no opera-
0 tions are pernitisd that would cause dilution of the Reactsr qulmt Systes
boron concentration, and (2) core cutlet tamperaturs is saintained at least
- 10°F below saturation tesparature.
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m " REACTOR COOLANT SYSTEM
3/6.4.2 SAFETY VALVES
SHUTDOWN g - g

LIMITING CONDITION FOR OPERATION

3.4.2.1 A minimux of one pressurizer Code safety valve shall be OPERABLE with
a 1ift setting of 2485 psig ¢ IX.*

APPLICABILITY: MGOES 4 and 5.
ACTION:

-
- ry

With no pressurizer Code safety valve OPERASLE, {mmediately suspend all
operations involving positive reactivity changes and place an QPERASLE RHR
Teap into cperation in_the shutdown cocling sade.

SURVEILLANCE REQUIREMENTS

@ 4,.4.2.1 No additional requirements ather than those required by
Specification 4.0.5.

= *The 117t setting pressure shall correspond to ambient conditions of the valve
at nominal operating tesmperature and pressure.
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REACTOR COOLANT SYSTEM
OPERATING

T

LIMITING CONDITION FOR OPERATION

.4.2.2 AN pressurizor Code safety valves shall be OPERABLE with a T{ft setting
of 2485 psig = 1X.*

APPL}CABILITY: MODES 1, 2, and 3.

ACTION:

With one pressurizer Code safety valve inoperable, either restaore the
inoperable valve to QPERABLE status within 1S minutes or be in at least HOT -

STANDOBY within 6 hours and in at least HOT SHUTOOWN within the following
6 hours.

SURVEILLANCE REQUIREMENTS

4.4.2.2 No additional rtquirtncnts other than those required by
Specification 4.0.85.

" —

*The 1{ft setting pressure shall correspond to ambient conditions of the valve
at nominal operating tespersturs and pressure.
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w_ 3/4.5 EMERGENCY CORE COOLING SYSTEMS
3/4.5.1 ACCUMULATORS |
COLD LEG INJECTION " ) Cog

LIMITING CONDITION FOR OPERATION

3.5.1 Each Reactor Coolant Systea (RCS) accumulator shall be OPERABLE with:
‘2. The isolation valve open with power supply circuit breaker cpen,
b. A contained bon&d watsr volume of between 66 and 365 indicatad level,
c. A boron canc!ntntioé of between 2000 and 2200 pps, and -
d. A nitrogen cover-pressure of between 585 and 665 psig.
" APPLICABILITY: MODES 1, 2, and 3*.
ACTION:
3. With one accumulator incperable, except as a result of a closed
{solation valve, restore tha inoperable accumulator to OPERABLE
’ . status within 1 hour or be in at least HOT STANQBY within the next
6 hours and reduce pressurizer pressure tc less than 1000 psig
within the following 6 hours. .
b. With one accusulator inoperable due to the {solation valve being
Cclosed, either immediately open ths isolation valve or be in at

Teast HOT STANCBY within § hours and reduce pressurizer pressurs
to Tess than 1000 psig vij;hiu the fallowing 6 hours.

SURVEILLANCE REQUIREMENTS

4.5.1.1 Each accumulator shall be desonstrated OPERABLE:
a. ‘At Teast oncs p‘r 12 hours by: .

1. Verifying, by the absencs of alarms, the contained borated
water voluse and nitrogen cover-pressure in the tanks, and

2. Verifying that each sccumulator isclation valve {is. open...- Lt s sz

-

0 - *RCS prsssure above 1000 psig.
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

b. At least once per.31 days and within 6 hours after each sclution
volume increase of grsater than or equal to 76 gallons, which is
equivalent to an indicated level change of S% by verifying the boron
concentration of the accumulator solution; and .

6. At Teast onca per 31 days when the RCS pressure is above 1000 psig
. by verifying that tha circuit breaker supplying powar to the respec-
tive isolation valve operatar is open.

4.5.1.2 Each accumulator water lavel and prassure channel shall be demonstrated

OPERABLE at least aonce per 18 months by the performance of a CHANNEL CALIBRATION.

N T



EMERGENCY CORE COOLING SYSTEMS

wl 3/4.5.2 ECCS SUBSYSTEMS - Tavg GREATER THAN OR EQUAL TO 3S0°F

LIMITING CONDITION FOR OPERATION

[Seie]

3.5.2 Two independent Emergency Cort Cooling Systes (ECCS) subs sttns shall be
. QPERABLE with each subsystes comprised of: i ( d

q
.

c.

d.

One OPERABLE charging/safety injecticn pusp,

One OPSRABLE RHR heat exchanger,

One OPERABLE RHR pusp, and

An QPERABLE flow path capable of taking suction froa the refueling
water storage tank on a Safety Injection signal and, upon being

manually aligned, transferring suctfon to the cnntafnacnc sunp during
the recirculation phase of operatiaen.

&

APPLICABILITY: MODES 1, 2, and 3.

ACTION:

@ -
.

With ane ECCS- subsystem inoperable, restare the inoperable subsystes
to OPERABLE status within 72 hours or be in at least HOT STANOBY

ziﬁgfn the next 6 hours and {n HOT SHUTOOWN within the following
urs.

In the cvont the ECCS is actuatad and injects water into the Reactor
Coolant System, a Special Report shall be prepared and submitted to
the Commission pursuant to Specification 6.9.2 within 90 days describ-
ing the circumstances of the azctuation and the total accumsulated
actuation cycles to dats. The current value of the usage factor

for each affected Safety Injection nozzle shall be provided in this
Special Report whenever 1ts value exceeds 0.70.

SURVEILLANCE REQUIREMENTS

4.5.2° Each ECCS subsystll shall be democnstratad OPERABLE:

.

At Teast once per IZ hours by verifying that the following va\vcs
are.in the indicated pcsft?ons with power to the valve operators
removed:
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@ ) EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

2..

CP&L EBASCO
Valve No. ‘Valve No. Valve Function
181-107 251-V500SA-1 High Head Safety Injection to
Reactor Coolant System Hot Legs
151-86 28I-V501s8-1 High Head Safety Injection to
’ Reactor Coclant System Hat Legs
1s1-52 2SI-VS02SA-1 High Kead Safety Injection to
) Reactor Coolant System Cold Legs
151-340 251-V579SA-1 Low Head Safaty Injection to
- Reactor Coclant Systea Cold Legs
151-341 2SI-V578S8-1 Low Head Safety Injection to
Reactor Coolant Systea Cold Legs
151-359 2S1-VS87SA=1  Low Head Safaty Injection to
Reactor Coolant Systes Hot Legs
e b. At least once per 31 days by:’
1.

3
.

Valve Position*

Closed-1
Closed-1
Closed-1
Gpen-1
Open-1

Closed-1

Verifying that the ECCS piping {s full of water by venting
accessible discharge piping high points, and

Verifying that each valve (sanual, power-cperatsd, or automatic)
in the flow path that s not locked, sealed, or otherwise
secured in position, is in {ts correct pasition.

c. By a visual inspection which verifies that nc loose dedris (rags,

trash, clothing, etc.) is.present in the containment whtich could be
transported to the containment sump and cause restriction of the

pusp suctions durin

be performed:

7

1

2.

- ¢

For all accessible areas of the ¢
ing CONTAINMENT INTEGRITY, and -

g LOCA conditfons.  This visual inspection shall

ntainment prior ta establish-

0f the areas affected within containment at the cospletion of
each containment entry when CONTAINMENT INTEGRITY is established. .

*C10sed=1 and Open-1--The Control Power Ofsconnect Switch shall be maintained
m_ in the OFF® position and the valve control switch shall be maintained in the

valve position notad above.
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EMERGENCY CORE COOLING SYSTEMS

SURVETLLANCE REQUIREMENTS (Caontinued)

d.

g.

At least once per 187 sonths by:

1‘

2.

Verifying automatic isalaticn and intarlock action of the RHR
systeaa from the Reactor Coclant System by ensuring that:

a) With a sfsulated or actual Reactar Coolant Systes pressure
signal greatar than or equal to 425 psig the intariccks
prevent the valves . froa being cpened, and

b) With a simulated or actual Reactsr Cosclant Systes pressurs
signal less than or egqual to 750 psig the interlocks will
cause the valves to automatically close.

A visual iaspection of the containment sump and verifying that
the subsystem suction inlets ars not restricted by debris and
that the sump companents (trash racks, scrsens, etc.) show no -
avidence of structural distress or abnormal carrasion.

At Teast once per 18 months, during shutdown, by:

1.

2.

Verifying that each automatic valve in the flow path actuates to
{ts correct position on safety injection actuation tast signal
and on safety injection switchover to containment susp froa an
RWST Lo~Lo level test signal, and

Verifying that each of the following pumps start.automatically
upon recaipt of a ufcty,inject}on actuation tast signal: .

8) charging/safety injecticn pusp,
b) RHR pusp. .

By verifying that each of the following pumps develops the required

1.
z.

) differential pressure when tested pursudnt to Specification 4.0.5:

charging/safety injection pusp (tiefcr to Spicif{cicion 4.1.2.4)
RHR pump > 100 psid at a flow rats ’of at least 3663 goa.

8y verifying that the locking uch'mia {s in placa and locked for
the following ECCS throttle valves:

1

Within 4 hours following completion of each valve stroking
operation or saintsnancs on the valve when the ECCS subsysteas
are required to be OPERABLE, and

At least once per 18 months.
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Centinued)

HPST SYSTEM HPSI SYSTEM
EBASCO Valve No.  CP&L Valve No.
- A- -
251-v43958-1 151-6
251-V438SA-1 181-7
251-V4375A-1 151-69
251-v43658-1 1s1-70
251-V4355A-1 151-71
251-V4345A-1 . 151-101
251-v433s8-1 151-102 :
251-V432SA-1 1S1-103 - - ’
251-V431SA-1 18I-124 .
251-v43058-1 151-12%
2SI-V429SA-1 © o 1SI-126

h. By performing a flow balance test, during shutdown, following com=
plation of modifications to the ECCS subsystsas that alter the
subsystes flow characteristics and verifying that:

1. For charging/safety injection pump lines, with a single puzp.
running: - :
@ a) The sum of the injection line flow rates, excluding the
, highest flow rats, is greater than or equal to 379 gpa,
and

b) The total pump flow rata {s less than or equal to 685

2. For RHR pusp lines, with a single pump running, the sum of the
injection line flow ratss {s greatar than or equal to 3663 gps.
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LIMITING CONDITION FOR OPERATION

EMERGENCY CORE COOLING SYSTEMS
3/4.5.3 ECCS SUBSYSTEMS - Tam LESS THAN 3S0°F

3.5.3 As a =inimum, one ECCS subsystem rised of the following shall be
OPERABLE: ' yatem cow : 9

-3, One OPERASLE charging/safaty injection pusp,*
b. One QPERABLE RHR heat exchanger,

€. One OPERABLE RHR pump, and K

d. An OPERABLé flow path capable of taking suction from the refueling
water storage tank upon being manually realigned and transferring
suction ta the containment susp during the recirculation phase of

operation.
APPLICABILITY: MQOE 4.
ACTION:

2. With no ECCS subsystem QPERASLE because of the incperability of
either the charging/safety injection pump or the flow path from the
refueling water storage tank, restore at least one ECCS subsystem to
g:ERthLE status within 1 hour or be in COLD SHUTDOWN within the next

m.

b. With no ECCS subsystem QPERASBLE because of.the inoparability of
eithar the residual heat removal heat exchangsr or RHR pump, restore
at least one ECCS subsystem to OPERABLE status or safntain the Rezc
tor Coolant Systam T‘ less than 350°F by use of altarnate heat
rescval methods. Vg

c. In the event the ECCS is actuated and injects watsr into the Reactor
»"Coolant System, a Special Report shall be prepared and submitted %o
the Commission pursuant to Specification 6.9.2 within 90 days describ-
ing the circumstancas of the actuation and the total accumulated
actuation cycles to dats. The current valus of the usage factor for
each affected Safety Injection nozzle shall be provided in this
Special Report whenever {ts value exceeds G.70.

. #p gaxisus of one charging/safety injection pump shall be OPERASBLE whanever the

temperature of one or more of the RCS cold legs is less than or equal to -
335°F. N . -
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS

) 4

4.5.3.1 Thae ECCS subsystes shall be demonstrated OPERABLE per the applicable
requirements of Specification 4.5.2.

4.5.3.2 All charging/safety injection pumps, except the above allowed OPERABLE
pump, shall be demonstrated incperable® by verifying that the metor circuit
breakers are secured in the open position prior to the tesperature of one or
more o; the RCS cold legs decrsasing below 335°F and at least once per 31 days
thereafier. .

=An ihoperable say be snergized for testing provided the discharge of the
:nx-p hg: been ?‘5‘1’.& from t;g RCS by a closed isolatfon valve with the power
rescved fros ths valve operator or by a sanual valve secured in the closed

pasitien.
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w EMERGENCY CORE COOLING SYSTEMS
3/4.5.4 REFUELING WATER STORAGE TANK

LIMITING CONOITION FOR OPERATION

3.5.4 The refueling water storage tank (RWST) shall be QPERABLE wfth:"

3. A ninimum contained borated water volume of 436,000 gallons, which
is equivalent to 93X indicated level.

B. A boron concentration of between 2000 and 2200 ppa of bc.;mn.

¢. A ainisum solution temperature of 40°F, and .
d. A saxisum solution temperature of 125°F. .

APPLICABILITY: MAODES 1, 2, 3, and 4,

ACTION:

With the RWST inoperable, restore the tank to OPERABLE status within 1 hour or
be in at Teast HOT STANDBY within 6 hours and in COLD SHUTOOWN within the

@ following 30 hours.

SURVEILLANCE REQUIREMENTS

4.5.4 The RWST shall be demonstrated OPERABLE:
a. At leass once_per 7 days by:

1. Vaerifying the mnt-a.i-m boratad watsr voluse in the tank, and
2. Verifying the boron concentration of the water.

B. At Teast once per 24 hours by veri{fying the RWST tesperazture when

thcoouts*ldc air tesperature is less than 40°F or grester than
125°F. . ‘

0%.

P .
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3/4.8 ELECTRICAL POWER SYSTEMS
3/4.8.1 A.C. SOURCES
OPERATING

-

LIMITING CONDITION FOR OPERATION

3.8.1.1 As 3 minimum, the following A.C. electrical power sourcass shall be
OPERABLE:

"a. Two physically independant circuits betwesn the offsite transaission
nstwork and the onsite Class 1E distribution systea, and -

. b, Two separats and independent diesel generators, each with: ’ .

1. A separate day tank chntaininq' a minimum of 2670 gallons
of fuel, which is equivalent to 85X indicated laval,

2. . A separate main fuel ci1 storage tank containing a sinimum of
100,000 gallons of fusl, and .

3. A separate fuel oil transfar pusp.
APPLICASILITY: MODES 1, 2, 3 and 4.

ACTION:

a. With one offsite circuit of 3.8.1.1.a2 inoperable, damonstrate the
OPERABILITY of the resaining A.C. sourcas by performing Surveillance
Raquirement 4.8.1.1.1.a within 1 hour and at Teast once per 8 hours
thereaftar. If efther emergency diesel generator (EDG) has not Deen
successfully tasted within the 24 hours preceding entry ints this ACTION,
demonstrate its QPERABILITY by perfaorwing Surveillance Requiresent
4.8.1.1.2.0.4 and a.§ separataly for each such EDG within 24 hours.
Restors the offsite circuit to QPERASLE status within 72 hours or be in
at least HOT STANOBY within the next § hours and COLD SHUTDOWN within the
following 30 hours.

B: With one dfesel generator of 3.8.1.1.h inoperable, demcnstrate the
+QPERABILITY of the A.C. offsits scurcas by perforaing Surveillance
Requirement 4.8.1.1.1.& within 1 hour and at least once per 8 hours
thereaftar; and {f the EDG became inoperable due to any cause other
than preplanned praventive saintsnance or tasting, desonstrate the
OPERABILITY of the remaining OPERABLE EDG performing Surveillance
Requirement 4.8.1.1.2.2.4 and a.6 within 24 hours*#; restors the

*This test is required to be completed regardless of when the {noperable EDG
is restored to QPERABILITY. .

#Activities ‘that norsally support tasting pursuant to 4.8.1.1.2.3.4 and a.§,
which would render the diesel inoperable (e.g., air roll), shall not be per
formed for tasting required by this ACTION statement. ]




ELECTRICAL POWER SYSTEMS

A.C. SOURCES
OPERATING

e ]

- LIMITING CONOITION FOR OPERATION

ACTION (Continued):

diesel generator to OPERABLE status within 72 hours or be in at least
HOT STANDBY within the naxt 6 hours and fn COLO SHUTDOWN within the
following 30 hours. See also ACTION d. below. .

¢. ¥With one offsite circuit of 3.8.1.1.a and one diesel generator

inoperabie, demonstrate the OPERABILITY of the resaining A.C. sources
by perforaing Surveillance Requirement 4.8.1.1.1.a within 1 hour and
at Teast once per 8 hours thersaftar; and {f the EDG became {ncperable
dus to any cause other than preplanned preventive saintanance or
tasting, demonstrats the OPERASILITY of the resaining OPERASBLE EDG by

. perforning Surveillance Requirement 4.8.1.1.2.a.4 and 2.6 within 8
hours*#; restare cne of the inoperable sources to OPERABLE status
within 12 hours or be in at least HOT STANOBY within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours. Ses also ACTION d.
below. Restore the ather A.C. power source (offsita circuyit or diesel
generator) to QPERABLE status {n accordancs with the provisions of
Specification 3.8.1.1 ACTION a or b, as appropriate with the tine
requiresent of that ACTION based -on the time of initial loss of the
resaining inoperable A.C. power sourcs. A succassful tast of diesel
OPERABILITY per Surveillance Requirement 4.8.1.1.2.a.4 and a.6 per-
formed under this ACTION for an OPERABLE diesal or a restored to .
OPERABLE diesel satisfies the EDG test requirement of ACTION a or b.

d. With one diesel generator fncperable, in addition to ACTION b and ¢
above, verify that: .

1. A1l required systeass, subsystams, trains, cosponents, and davices
that depend on the resaining OPERABLE diesel generator as a

;" sourcs of esargency power ars also OPERABLE. 1If thess conditions
are not satisfied within 2 hours, be in at least HOT STANDBY within
the next 6§ hours and in COLD SHUTDOWN within the following 30 hours,
except as provided for {n ACTION d.2 below.

2. If in MODES 1, 2, or 3 and the result of the inoperable dfesel
generztor i{s that three auxilfary feedvatsr pumps are incperable,
immediataly initiate corrective action to restore at least one
auxiliary feedwatar pusp to OPERASLE status as soaon as possidle.

*This. test §s required to be completed regardless of when the inoperable £0G
is restored to QPERABILITY.

FActivities that normally support tasting pursuant to 4.8.1.1.2.a.4 and 2.6, .
‘which would render the diesel incperable (e.g., air roll), shall not be
perforsed for testing required by this ACTION statesent.
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ELECTRICAL POWER SYSTEMS

A.C. SOURCES

QPERATING

LIMITING CONOITION FOR OPERATION

ACTION (Continued):

With two of the required offsite A.C. circuits fnoperable, demcnstrates
the QPERABILITY of two diesel generators by sequentially perforaing
Surveillance Requirenent 4.8.1.1.2.2.4 and 3.6 on both diesels within
8 hours#, unless the diesel ganeratars are already operating; restore
one of the inoperable offsites sources to QPERASLE status within 24 .
hours or be_in at _least HOT STANOBY within the naxt 6 hours_. Follow~
ing restoration of one affsits source, fallow ACTION a. with the time
requiremant of that ACTION based on the time of initial loss of the
resaining incperable offsite A.C. circuit. A succassful tast(s) of
diesel QPERASILITY par Surveillance Requirement 4.8.1.1.2.2.4 and
3.6 performed under this ACTION for the QPERABLE diesels satisfiaes
the EDG test requirsment of ACTION a. '

With two of the above required diesel generatars incperabie, demon=
strate the QPERABILITY of two offsita A.C. circuits by perforaing
Surveillance Requirement 4.8.1.1.1.a within 1 hour and at least once
per 8 hours thereafier; restors one of the inopsrable diesel gener
atars to OPERABLE status within 2 hours aor be in at least HOT STANDBY
within the next 6§ hours and in COLD SHUTDOWN within the following

30 hours. Following rastoration of one diesel generator unit, follow
ACTION b. with the time requirement of that ACTION based on the time
of initial loss of the resaining inoperadle diesel generator. .A suce
cassful tast of diesel QPERABILITY per Surveillances Requiresent
4.8.1.1.2.2.4 and a.6 perforsed undar this ACTION for a restored-
to~0PERASLE diesel satisfies the EDG test requiresent of ACTION B.

SURVEILLANCE REQUIREMENTS

4.8.1.1.1 .Each of the above required physically independant circuits between
the offsita transmission network and the onsits Class 1E distribution systes

shall bae:

i

b.

Detarmined OPERABLE at least once per 7-'days by verifying correct
braaker alignment and power availabtlity, and -

Oemanstrated OPERABLE at Teast once per 18 sonths by sanually trans-
ferring the onsits Class 1E power supply from the unit auxiliary
transformar to the startup auxiliary transformer.

#Activities that normally support testing pursuant to 4.8.1.1.2.a.4 and a.§,
which would rendar ‘the diesel incperadble (e.g., air rall), shall not be
performed for testing required by this ACTION statssent. -
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ELECTRICAL POWER SYSTEMS
A.C. SOURCES
SHUTDOWN

Pl 3

LIMITING CONDITION FOR OPERATION

3.8.1.2 As 3 sninfmum, the following A.C. electrical power scurces shan be
QPERABLE:

a. One circuft bobu.un the offs{te transafssion network and the onsite
Class 1E distribution systam, and

B. One diesel generator with: - --

1. Day tank containing a minimum volume of 2670 gallens of
fusl, which s equivﬂent. to 85% indicated level,

2. A separate main fuel oil stongt tank containing a ainfm vol-
une of 100,000 gallions of fuel,

3. A fuel ofl transfar pusp.
APPLICABILITY: MOODES § and 6.
ACTION:

With less than the above minimum required A.C. electrical power.sources
OPERABLE, immediately suspend all operations {nvolving CORE ALTERATIONS,
positive reactivity changes, movement of {rradiatad fuel, or crane opcntian
with loads over irradiated fuel and within 8 hours, dcpmsuﬁze vent the
Reactor Coolant System through a vent of greatar than or equal to 2.9 square
inches. In addition, when in MODE S with the reactor coolant loops not filled,
or in MODE 6 with the watsr Tevel lass than 23 feet above the reactor vessel
flange, iamediately initiata corrective action ts restore the required sources
to GPERABLE status as soan as possible.

s

SURVEILLANCE REQUIREMENTS

4.8.1.2 The above required A.C. ealectrical power sourcas shall bDe demonsiratad
QPERABLE by the performancs of each of the requirements of Spociﬂcations
4.8.1.1.1 and 4.8.1.1.2. - S
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ELECTRICAL POWER SYSTEMS
3/4.8.2 D.C. SOURCES
OPERATING . $

LIMITING CONOITION FOR QPERATION

3.8.2.1 As a miniaum, the following 0.C. electrical sources shall be OPERABLE:

3. 125-volt Emergency Battery Bank 1A-SA and either full capacity
charger, 1A-SA or 1B-SA, and,

b. 12S-volt Ezergency Battery Bank 18-S8 and either full capacity .
charger, 1A~SB or 18-S8.

APPLICABILITY: MADES 1, 2, 3, and 4.

ACTION:

With one of the required D.C. electrical sources incperable, restors the
inoperable D.C. electrical source to OPERABLE status within 2 hours or be in at

Teast HOT STANDBY within the next 6 hours and in COLD SHUTOOWN withtn the
following 30 hours.

SURVEILLANCE REQUIREMENTS

4.8.2.1 Each 125-volt Emergency Battary and charger shall be dcnnnstratad
QPERABLE:

a. At least once per 7 days by verifying that:
1. The parasetars in Table 4.8-2 meet the Catsgory A limits, and

2. The total battery terminal vol:ago is greater than or equal to
d 129 volts on float charge. ‘

5. At least once per 92 days and within 7 days after a battery dischargs
with battary tarainal voltage below 110 volts, or battery overcharge
with battery tarminal voltage above 150 volts, by verifying that:

1. The parametsars {n Table 4.8-2 mest the Catagory 8 limits,

2. There {s no visible corrosion at either tarminals or connectors,
or the. connection resistance of these itaas {s less than
150 x 10-¢ oham, and

3. The average electrolyts tcsporaturt of 10 connected cells
" . is above 70° F.

SHEARON HARRIS - UNIT 1 3/4 812







ELECTRICAL POWER SYSTEMS
D.C. SOURCES
SHUTOOWN . ot

LIMITING CONOITION FOR OPERATION

3.8.2.2 As a sinimum, one 125-volt Emergency Battery (either 1A-SA or 18-58)
and at Teast one associated full-capacity charger shall be OPERABLE.

APPLICABILITY: MQDES S and §.
ACTION:

With the required Esargency Battery or full-capacity charger inoperabdle,
jomediately suspend all operations invelving CORE ALTERATIONS, positive
reactivity changes, or movement of irradiated fuel; {nitiats corrective
action to restors the required Emergency Battery and full-capacity charger
to OPERABLE status as soan as possible, and within 8 hours, depressurize and
vent the Reactor Coclant Systes through a vent of > 2.9 square inches.

* SURVEILLANCE REQUIREMENTS

4.8.2.2 The above required 125-volt Emargency Battery and full-capacity
charger shall be demonstrated OPERABLE in accordance with Specification 4.8.2.1.

- . E—— ——— * o %o
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ELECTRICAL POWER SYSTEMS

3/4.8.3 ONSITE POWER DISTRIBUTION

QPERATING

LIMITING CONDITION FOR QPERATION

3.8.3.1 The following electrical buses shall be energized in the specified
sanner with tie breakers cpen between resdundant buses within the unit:
N~

b.

h.

Division A ESF A.C. Buses consisting of:

1.  6300-volt Bus 1A-SA. .
2. 480-velt Bus 1A2-SA.

3. 480-volt 8us 1A3-SA.

Division B ESF A.C. Buses consisting of:

1. 63%00-volt Bus 18-S8B.

2. 480-volt Bus 1B2-SB.

3. 480-volt Bus 183-S8.

118-valt A.C. Vital Bus 10P-lA-SI energized from its associated
inverter connected %o 125-volt D.C. Bus DP=1A-SA*, .

118-volt A.C. Vital Bus 10P-1A-SIII energized from its associated
invertar connected to 125-volt 0.C. Bus DP=1A=-SA*, }

118-volt A.C. Vital Bus 10P-18-SII enargized from its associated

. inverter connected ta 125-volt 0.C. Bus 0OP-18-58%, —

118-volit A.C. Vital Bus 10P-18-SIV energized from its associdted
fnvertsr connected to 12%-volt 0.C. Bus 0P-18-5B%,

125+volt 0.C. Bus OP=1A=SA esnergized from Esergency Battery 1A-SA
and charger 1A-SA or 18-SA, and

125-velt 0.C. Bus OP-18-58 energized fros Emergency Battery 18-58
and charger 18-SB or 1A-S8

APPLICABILITY: MODES 1, 2, 3, and 4,

-

*Two. inverters say be discaonnected from their 125-volt 0.C. bus for up to
24 hours as necassary, for the purpose of performing an equalizing charge on
their associatad Emergency Battery provided: . (1) their vital buses are ener=
gized and (2) the vital buses asscciated with the other Emergency Battery

are energi

zed from their associated inverters and connected to their asso~

ciated 125-volt 0.C. bus.
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ELECTRICAL POWER SYSTEMS

ONSITE POWER DISTRIBUTION

OPERATING

LIMITING CONDITION FOR OPERATION

ACTION:

.

With one of the required divisions of A.C. ESF buses not fully

energized, reenergize the division within 8 hours or be in at least
HOT STANOBY within the next 6 hours and fn COLD SHUTDOWN within the
following 30 hours. .

With one 118-velt A.C. vital bus not cntrgizod from {ts associated
invertar, resnergize the 118-volt A.C. vital bus within 2 hours
or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

With one 118-valt A.C. vital bus not energized from its associated
inverter connected to its assocfated 0.C. bus, re-energize the
118-volt A.C, vital bus through {ts associatsd inverter connectad to
{ts associated 0.C. bus within 24 hours or be in at least HOT STANDBY
wit:;n ths naxt 6 hours and in COLD SHUTOOWN within the following

30 hours.

With either Izs-vo‘lt. D.C. bus 1A-SA or 18-58 not energized from its
associatad Esergency Battery, reenergize the D.C. bus fros its asso-
ciztad Esergency Battary within 2 hours or be in at least MOT STANDBY
within the next 6 bours and in COLD SHUTOOWN within the following

30 hours. —_—

. —

SURVEILLANCE REQUIREMENTS

4,8.3.1- The specified buses shall be determined energized in the required
sanner at least once per 7 days by verifying correct brasker aligmnt and
indicated voltage on the buses. R
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ELECTRICAL POWER SYSTEMS

ONSITE POWER DISTRIBUTION

SHUTDOWN

el ]

LIMITING CONOITION FOR OPERATION

3.8.3.2 As a1 ainisum, one of the following divisions of slectrical buses shall
be energized in the specified manner:

d. Oivision A, consisting of:

1'
2.
3

§300-volt Bus 1A-SA and o .
480 volt Buses 1A2-SA and 1A3-SA, and

.118-volt A.C. Vital Buses 10P-1A-SI and 10P-1A-SIII energized

from their associated inverter connected to 125-volt D.C. Bus
0P-1A-SA, and ‘

125~volt D.C. Bus OP-1A-SA tnt;gizod from Eazsrgency Battery
1A-SA and chargers 1lA-SA or 1B-SA, or

b. 0Oivision 8, consisting of:

1.
2.

6900-volt Bus IB:SB’and
480-volt Buses 1B2-S8 and 183-S8, and

- 3.___118-volt AC Vital Buses 10P~18-SII and 10P~18-SIV energized

———

4.

from their associated {nvertsr connectad to 12%-volt 0.C. Bus.
0P-18-S8, and

125-valt 0.C. Bus 0P-18-S8 energized from Emsrgency Battery
18-SB and chargers 1B8-S8 or 1A-S8.

APPLICABILITY MODES S and 6.

ACTION:

With any of the above required electrical buses not energized in the required:
sanner, immediataly suspend xit operations involving CORE ALTERATIONS, positive
reactivity changes, or sovesent of irradiated fuel; initiate corrective action
to energize the required electrical buses in the specified manner as soon as
possible; and within 8 hours, depressurize and vent the RCS through a vent of
> 2.9 square inches..

SURVEILLANCE REQUIREMENTS

4.8.3.2 The specified buses shall be deterained energized in the required
sanner at least once per 7 days by verifying correct .breaker aligneent and

indicatad voltage on the buses.
SHEARON HARRIS = UNIT 1 3/4 8-18
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REFUELING OPERATIONS
3/4.9.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION:

HIGH WATER LEVEL - . ‘ $

LIMITING CONOITION FOR OPERATION

3.9.8.1 At least one residual heat removal (RHR) lcop shall be OPERABLE and
in operation.*® o

APPLICABILITY: MODE 6§, with irradiated fuel in the vessel when the water level
above the top of the reactor vessel flangs is grsatar than or equal to 23 feet.

ACTION: - g

With no RHR Toop QPERABLE and in operation, suspend all cperations iavalving

an increass in the reactor decay heat lcad or a reduction in boron concentration
of the Reactor Coolant System and immediataly initiats corrective action to
return the required RHR Toop to OPERABLE and operating status as soon as
possible. Close all containment penetrations providing direct access from

the containment atmosphere to the outside atmosphers within 4 hours.

SURVEILLANCE REQUIREMENTS

4.9.8.1 At least one RHR loop shall be verified in cperation and circulating
reactor coolant at a flow rate of grsatar than or equal to 2S00 gpm at least
once per 12 hours. .

%The RHR loop may be rescved from operation for up to 1 hour per 2-hour period
during the performance of CORE ALTERATIONS and core loading verificatien in
the vicinity of the resctor vessel hot legs. .
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m. REFUELING OPERATIONS

LOW WATER LEVEL

[Tl

LIMITING CONDITION FOR OPERATION

3.9.8.2 Two independent residual heat rescval (RHR) loops shall be OPERASBLE,
and at least ane RHR loop shall be in operation.® oo

APPLICABILITY: MODE 6, with frradiated fuel in the vessel when the water lavel
above the top of the reactor vessel flange is lTess than 23 fest.

ACTION:

2. With less than the required RHR loops QPERASLE, {mmediately initiale
corrective action to return the required RHR loops to OPERABLE
status or to establish greater than or equal to 23 feet of water
above the reactor vessel flangs as-socon as possidle.

b. With no RHR Toop in operation, suspend all operations invelving a
reduction in boron cancentration of the Reactor Coclant Systea and
immediately initiate corrective action to return the required RHR
Toop to operation. Close all containment penetrations providing
direct access from the containment atzosphere ta the outside
atmosphere within 4 hours.

SURVEILLANCE REQUIREMENTS

4.9.8.2 At least ons RHR loop shall be verified in opcritfcn and circulating
reactor coolant at a flow rate of -greatar than or equal to 2500 gpm at least
oncs per 12 hours. .

0 *The operating RHR loop say be resmoved from operation for up to 1 hour per. ’
2-hour period during the performance of CORE ALTERATIONS and core loading
verification in the vicinity of the reactar mu} hot Tegs..
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REFUELING QPERATIONS

3/4.9.10 WATER LEVEL - REACTOR VESSEL

LIMITING CONOITION FOR OPERATION

3.9.10 At least 23 feet of water shall be maintained over the top of the
reactor vessal flange. .

APPLICABILITY: MOOE 6, during msovesent of fual assemblies or control rods
within the containment when either the fusl assemblies beaing moved or the fuel

‘asseablics ssated within the reactor vessal ars irradiated.

ACTION: ) N
With the requirements of the above specification nat satisfied, suspend all
operations involving movement of fuel assemblies or control rods within the
reactor v;sse] or containment (after placing asseablies in transit in a safe
condition). -

SURVEILLANCE REQUIREMENTS

4,9.10 The water level shall be determined to be at least its miniaua required
depth within 2 hours priar to the start of and at least once per 24 hours -
thereafter during movesent of fuel assembiies or cqntrel rods.
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REFUELING OPERATIONS

3/4.9.11 WATER LEVEL = NEW AND SPENT FUEL POOLS

LIMITING CONDITION FOR OPERATION

3.9.11 At least 23 feet of water shall be maintained over the top of
irradiated fuel -assemblies seated in the storage racks.

APPLICABILITY: Whenaver irradiated fuel assecblies are in a pool.
ACTION: )

2. ¥With the requiresants of the above specification not satisfied,
suspend all movement of fuel assemblies and crane operatians with
loads in the affected pool area and restors the watsr level to within
its limit within 4 hours.

B. The provisions of Specifications 3.0.3 and 3.0.4 are not agpiicthe.

SURVEILLANCE REQUIREMENTS

4.9.11 At Teast oncs per 7 days, when irradiated fuel assesbiies are in a
pocl, the water level in that pool shall ba determined to be at least its
nininul required depth.
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ADMINISTRATIVE CONTROLS

£.2.3 ONSITE NUCLEAR SAFETY (ONS) UNIT
FUNCTION

6.2.3.1 The ONS Unit shall function to examine unit operating characteristics,
NRC {ssuances, industry advisories (including information forwarded by INPO

from their evaluation of all industry LERs), and other sources of unit design
and cperating experience information, including units of similar design, which
may .indicate areas for improving unit safety. The ONS Unit shall make detailed
recormendations for revised procedures, equipment modificaticns, maintanance
activities, operations activities, or other means of improving unit safety, to
appropriate levels of management, up to and including the Senior Vice President-
Operations Support, if necessary. ”

COMPOSITION

'

6.2.3.2 The ONS Unit shall be composed of at least five, dedicated, full-tinme
engineers located on site. Each shall have a baccalaureats degree in engineer—
ing or relatad scienca and at least 2 years professional level experience in
his field, at least 1 year of which experience shall be in the nuclear field.

RESPONSIBILITIES

6.2.3.3 The ONS Unit shall be responsible for maintaining surveillance of unit
activities to provide independent verification® that these activities are
performed correctly and that human errors are reduced as such as practical.

RECORDS

6.2.3.4 Records of activities performed by the ONS Unit shall be prepared,
maintained, and forwarded each calendar month to the Manager-Nuclear Safety
and Environsental Services. — .

6.2.4 SHIFT TECHNICAL ADVISOR

6.2.4.1 The Shift Technical Advisor shall provide advisory tachnical support
to the ‘Shift Foreman in the areas of thermal hydraulics, reactor engineering,
and plant analysis with ragard to the safe operation of the unit. The Shift
Technical Advisor shall have a baccalaursata degree or equivalent in a scien-
tific or engineering discipline and shall have recsived specific training

in the response and analysis of the unit for transients and accidents, and in
unit design and layout, including the capabilities of instrumentation and
cantrals in tha control roos.

6.3 Deleted

*Not responsible for sign-off function.
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AOMINISTRATIVE CONTROLS

6.4 TRAINING

6.4.1 A retraining and replacesent training program for the unit staff shall

be maintained under the direction of the Manager-Harris Training Unit and shall.

meet or exceed the requiresents and recormendations of the Septesber 1979 draft

of ANS 3.1, with the exceptions and alternatives noted on FSAR pages 1.8-8

(An.20), 1.8~9 (Am.26), 1.8-10 (Am.27), 1.8-11 (Aa.27), 1.8-12 (Aa.27), and

1.8-13 (Aa.27), and Appendix A of 10 CFR Part 55 and the supplemental require-

- ments specified in Sections A and C of Enclosure 1 of the March 28, 1980 NRC
lettar to all licansees, and shall include familiarization with relevant

industry operational experience. .

6.5 REVIEW AND AUDIT . -
6.5.1 SAFETY AND TECHNICAL REVIEWS

6.5.1.1 General Program Control

6.5.1.1.1 A safety and a tschnical evaluation shall be prepared for each of
the following: )

a. All procedures and programs required by Specification 6.8, other
procedures that affect nuclear safety, and changes thersto;

5. A1l proposed tasts and experiments that ars not described in the
Final Safety Ana?ysis.Roport; and

c. All proposed changes or modifications to plant systess or equipment
that affect nuclear safety.

6.5.1.2 Technical Evaluations

6.5.1.2.1 Technical evaluations will be performed by personnel qualified in
the subject sattar and will detarmine the technical adequacy and accuracy of
the proposed activity. If interdisciplinary evaluations are required to cover
the technical scope of an activity, they will be performed.

6.5.1.2.2" Technical review persannel will be identified by the responsible
Manager or his designee for a specific activity i the review procass begins.

6.5.1.3 Qualified Safety Reviewers

6.5.1.3.1 The Plant General Manager shall designate those individuals who will
be responsible for performing safety reviews described in Specification 6.5.1.4. -

SHEAROM HARRIS - UNIT 1 6-7
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ADMINISTRATIVE CONTROLS

‘Qualifiad Safety Reviewers (Continued)

- [ 4
These individuals shall hava a baccalaureate degree in an engineering or
related field or equivalent, and 2 years of related experience. Such designa-
tion shall include the disciplines or procedure categories for which each indi-
vidual {s qualified. Qualified individuals or groups not on the plant staff
(as shown on Figurs 6.2-2) may be relfed upon to perform safety raviews if so
designated by the Plant General Manager.

6.5.i.4 Safety Evaluations and Aoprovals

6.5.1.4.1 The safety evaluation prepared in accordance with Specification

6.5.1.1.1 shall include a writtan determination, with basis, of whether or not

the procadures or changes therets, proposed tasts and experiments and changes

thersto, and scdifications constitute an unreviewed safety quastion as definad

in Paragraph 50.53 of 10 CFR Part 50, or whether they iavalve a change to the

{}nal Safety Analysis Report, the Technical Specificaticns, or the Operating
cense.

6.5.1.4.2 The safety evaluation shall be prepared by a quali?ied individual.
The safety evaluation shall be reviewed by a second qualified individual,

6.5.1.4.3 A safety evaluation and subsequent review that conclude that the
subject action may involve an unreviewed safety question, 2 change to the Tech-
nical Specifications, ar a change to the Operating Licanse, will be referred

to the Plant Nuclear Safety Committes (PNSC) far their review in accordance
with Specification 6.5.2.6. If the PNSC recoomendation is that an ites is an
unreviewed safety questicn, a change to the Technical Specifications, or a .
change ta the Operating Licsnse, the action will be referrad to the Commission
for appraval prior ta fmplementation. Isplementation may not procsed until
::tlf1erZ¢; gygtnc Corporate Nuclear Saféty Sectian in accordance with Speci-
c‘t cn - * L] L] _——

6.5.1.4.4 If a safaty evaluation and subsaquent review conclude that the sub-
ject action does not involve an unreviewed safety question, a change to the
Technical Specification, or a change %o the Operating Licanse, the action may

be approved by the Plant General Manager or his designee or, as spplicadle, by
the Manzger of the primary functional area affectsd by the action. The indivig-
ual approving the action shall assure that the reviewers collectively possess
the background and qualification in all of tha disciplines necsssary and
important to the specific review for both safety and tachnical aspects.

6.5.1.4.5 A safety evaluation and subsequent review that conclude that the
subject action invalves a change in the Final Safety Analysis Report shall be
referred o the Corporate Nuclear Safety Section for review {n accordance yitn
Specification 6.5.3.9, but isplesentation say proceed prior to the completion
of that review.

6.5.1.4.6 The individual approving the procsdure, tast, or experisent or

change thersto shall be other than those who prepared the safety evaluation or
performed the safety review.
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ADMINISTRATIVE CONTROLS

6.5.2 PLANT NUCLEAR SAFETY COMMITTEE (PNSC)
FUNCTION : H

6.5.2.1 The PNSC shall function to advise the Plant General Manager on all
matters related to nuclear safety.

COMPOSITION
6.5.2.2 The PNSC shall be composad of the:

Chairman: Plant General Manager

Member:  Assistant Plant General Manager

Mesber: Manager-Qperations -
Member: Manager-Technical ‘Support

Meaber: - Manager-Maintenance

Menber: Manager-Enviransantal and Radiation Control
Meaber: Director=-Plant Prograss and Procedures
Member: Oirector-Regulatory Compliance

Member: Oirector-QA/QC-Harris Plant

6.5.2.3 The Chairman may designate in writing other regular sesbers who say
serve as Acting Chairman of PNSC meetings. All alternats members shall be
appaintad in writing by the PNSC Chairman. Alternates shall be designated for
specific reguiar PNSC members and shall have expertise in the same general
area as the regular member they represent. No more than two alternates shall
participata as voting mesbers in PNSC activities at any one time.

MEETING FREQUENCY

6.5.2.4 The PNSC shall meet at least once per calendar.manth and as convened
by the PNSC Chairman or his designated alternats. The PNSC must meet {n__
session to perform its function under these Technical Specifications.

QUARUM

§.5.2.5 The quorus of the PNSC necassary for the performance of the PNSC
responsibility and authority provisions of thase Technical Specifications
shall consist of the Chairman or his designated altarnats and four memders
including altarnatas. :

RESPONSIBILITIES
6.5.2.6 The PNSC shall be responsibie for:
a. Review of proposed procedures or changes thereto that have been

initially determined to constituts an unreviewed safety question or
invalve an unrsviewed change to the Technical Specifications;
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RESPONSIBILITIES (Continued) ,
b. Review of 311.proposcd tasts and experiments that affect nuclear

safety and that have besn initially determined to appear to consti-
tute an unreviewed safety question or involve an unrsviewed Change
to the Technical Specifications;

Review of all proposed changes to Appendix "A" Technical Specifications;

Review of all proposed changes or modifications to unit systeams or
equipment that affect nuclear safety and that have been initially
determined to appear to constitute an unreviewed safety question as
defined in 10 CFR 50.59 or invelve a change to the Technical -
Specifications;

Investigation of all violations of the Technical Specifications,
including the preparation and forwarding of reports covering evalua-
tion and recommendations to prevent recurrence, to the Vice President-
garrzs Nuclear Project and to the Manager-Corporate Nuclear Safety
ection;

Review of all REPORTABLE EVENTS;

Rt;it! of unit cparations to detect potential hazards to nuclear
safety;

Performance of spoc}al reviews, invcitiqations, or ana1ysos and
reports thereon as requestad by the Plant General Manager or the
Manager-Corporats Nuclear Safety Section; )

Review of the Security Plan; -
Review of the Emergancy Plan; -

Review of any accidental, unplanned, or uncontrolled radioactive
release including the preparaticn of reports covering evaluation,
recommendations, and disposition of the corrective action to prevent
s racurrencs and the forwarding of these reports to the Vice President-
Harris Nuclear Project and the Manager-Nuclear Safety and Envircnmen=
tal Services;

‘Review, prior to implementation, of changes to the PROCESS CONTROL
PROGRAM, the OFFSITE DOSE CALCULATION MANUAL, the Radwasts Treatzent
Systems, and the Technical Specification Equipment List Progras.

6.5.2.7 The PNSC shall:

Render detarminations in writing with regard to whether or not each
jtem considered under Speciffcation 6.5.2.6a. through e. constitutes
an unreviewed safety question; and
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ACMINISTRATIVE CONTROLS

RESPONSIBILITIES (Continued)

. b. Provide writtan notification within 24 hours to the Vids President-
Harris Nuclear Project and the Manager-Nuclear Safety and Environmental

Servicas of disagresment between the PNSC and the Plant General Manager.

However, the Plant General Managar shall have responsibility for
resolution of such disagreements pursuant to Specification 6.1.1.

RECOROS

6.5.2.8  The PNSC shall maintain writtan minutas of each PNSC meeting that,

at a ainisun, documeant the results of all PNSC activities performed under the
respansibility pravisions of these Technical Specifications. Copies shall be
provided to the Vice President-Harris Nuclear Project and the Manager-Nucleat
Safaty and Environmental Services. . ’

6.5.3 CORPORATE NUCLEAR SAFETY SECTION
FUNCTION

6.5.3.1 The Corporata Nuclear Safety Section (CNSS) of the Nuclear Safety and
Environmental Services Departaent shall function to provide independent review
of plant changes, tests, and procedures; verify that REPORTABLE EVENTS are im -
vestigated in a timely sanner and correctsd in a manner that reduces the probda-
bility of recurrence of such events; and detect trends that may not be apparent
to a day-to-day cbservear. They shall also evaluate all CP&L LERs for their
potential applicability ts other CP&L nuclear power plants,

ORGANIZATION

6.5.3.2 The individuals assigned responsibility for independent reviexs shall

be tachnically qualified in a specified technical discipline or disciplines.”
These individuals shall collectively have the expsrience and cospetances
requircd ts review activities in the following arsas:

a. Nuclear power plant operations,

b. Nuclear engineering,

c. / Chemistry and radiochemistry,

d. Metallurgy,

e. Instrumentation and control,

f. Radiological safaty,

g. Mechanical and alectrical enginesring,
h. Administrative controls,

{. Quality assurancs practices,

j. Nondestructive tasting, and

k. Other appropriata fields associated with the unique characteristics.
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ORGANIZATION §Cont1nued2
4

6.5.3.3 The Manager-Corporate Nuclear Safety Section shall have ‘a baccalaureate
degree in an engineering or related field and, in addition, shall have a mini-
auz of 10 years' related experience, of which a ainizum of 5 years shall be in
the operation and/or design of nuclear power plants.

§.5.3.4 The independent safety review progras reviewers shall each have a
baccalaursats degree in an engineering or related field or equivalent and, in
addition, shall have a minioum of 5 years' related experience.

6.5.3.5 An individual say possess competance in more than one specialty area.
If sufficient expertise §s not available within the Corporate Nuclear Safety. .
Section, competent individuals from other Carolina Powar & Light Company
organizations or outside consultants shall be utilized in perforatng indepen=
dent reviews and investigations.

6.5.3.6 At least thres individuals, qualified as discussed in Specifica-
tion 6.5.3.2 above shall review each item submitted under the requirements of
Sptf:ification 6.5.3.9.

6.5.3.7 Independent safety reviews shall be performed by individuals not
directly involved with the activity under review or responsible for the
activity under review.

6.5.3.8 The Corporate Nuclear Safety Section {ndependent safety review pro-
gram shall be conducted in accordance with written, approved procadures.

REVIEW

6.5.3.9 The Corporate Nuclear Safut.y Section shall perfora reviews of the
fonqving: N .

3. Writtan safety evaluations for all procadures and programs required by
Specification 6.8 and othar procedures that affect nuclear safety and
_ changes therets, and proposed tasts or experiments and proposed modi=-
Jications, any of which constituts a change to the Final Safety
Annysi: Report. Iloplementation may procsed prior to completion of
the review; . :

b. A1l procadures and programs required by Specificaticn 6.8 and other
procadures that affect nuclear safety and changes tharsato that con-
stitute an unreviewed safety question as defined in Paragraph 50.59
of 10 CFR Part-50 or involve a change to the Technical Specifications;

€. A1l proposed tests or experiments that constitute an unreviewed
safety question as defined in Paragraph 50.59 of 10 CFR Part 50 or
favolve a changs to the Technical Specifications prior to {mplesens

tation; ” '
d. A1l proposed chang‘s to the Technical Specificaticns ‘and Operating
Licanse; .
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REVIEW (Continued)

f.
g.

3.

4
Viclations, which require written notification to the Comaission, of
applicable codes, regulations, orders, Technical Specifications,
license requiresents, {nternal procedures or instructians having
nuclear safety significance, significant cperating abnarsalities or
deviations from normal and expected performance of plant safety-
related structurss, systess, or components;

A1l REPORTABLE EVENTS;

A1l proposed sodifications that constituts an unreviewed safaty ques- )
tion as defined in Paragraph 50.59 of 10 CFR Part 50 or involve a .
change to the Technical Spgciﬂaﬁom;

Any ather matter {avalving safe cperaticn of the nuclear power plant
that the Manager—Carparats Nuclear Safety Section deems appropriate
for considaration or which {s referred to the Manager-Corporats
Nuclear Safety Section by the ansite operating organization or other
functional organizatianal units within Carolina Power & Light
Company;

A1l recognized indications of an unanticipated deficiency in some
aspect of design or cperation of structurss, systess, or cosponants
that could affect nuclear safety; and

Reports and minutas of the PNSC.

6.5.3.10 Review of {tems considered undar Specifi{cation 6.5.3.9.¢, h and §
. n

above shall include the results of any investigations smad

recommenda-

the
tions resulting from these investigations to prevent or reduce the prodadility
of recurrence of the event. .

RECORDS

6.5.3.11 Rscords of Carporats Nuclear Safety Section reviews, including
recoamendations and concarns, shall be prspared and distributed as mdicag‘d

below:
a.
b.

. G

i’ .
Copies of documented reviews shall bo“n‘utmd in the CNSS f4les.

Recommendations and concerns shall.be submitted to the Plant General
Manager and Vics President-Harris Muclear Project within 14 days of
complsetion of the review. A report summarizing the reviews encos~
passed by Specification 6.5.3.9 shall be provided to the Plant General
Manager and the Vice President-Harris Nuclear Project every other
“m. '

A.sussation of recommendations and concerns of the Corporate Nuclear
Safety Section shall be submitted to the Chairsan/President and Chief
Executive Officar and other appropriate senior managesent personnel
at least every other month. -
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6.5.4 CORPORATE QUALITY ASSURANCE AUDIT PROGRAM

AUDITS

6.5.4.1 Audits of unit activities shall be performed by the Quality Assurance
Services Section of the Corporats Quality Assurance Oepartzent. These audits
shall encompass: -

1.

b.

c.

The conformance of unit operation to provisions contained within the
Technical Specifications and applicable license conditions, at least
once per 12 months;

The training, qualifications, and performance as a group, of the .
entire unit staff, at least once per 12 months;

The results of actions taken to correct deficiencies occurring in
unit squipsent, structures, systems, or.msethod of operation that
affect nuclear safaty, at least once per 6 months;

The performance of activities required by the Operational Quality
Assurance Progras to meet the criteria of Appendix 8, 10 CFR Part 50,
at least once per 24 sonths;

The fire protacticn programmatic controls including the “implementing
proccdur:s, at least once per 24 months, by qualified licansee QA
personnel; X

The Radiolegical Environmantal Monitoring Progras and the results
thereof, at least once per 12 sonths; )

The OFFSITE DOSE CALCULATION MANUAL and implesenting procedures, at
least once per 24 months; .

The PROCESS CONTROL PROGRAM and isplementing procadures for procassing
and packaging of radicactive wastes, at least once per 24 months;

The performance of activities required by the Quality Assurance
Program for effluent and environmental monitaring, at least once per
12 months;

The Esergency Plan and {splesenting procsdures, at least once per 12
mnths; '

The Security Plan and isplementing procadurss, at least once per 12

sonths; and

Any other area of unit operation considared appropriate by the
Manager-Corporats Nuclear Safety or the Vice President-Harris Nuclear
Project.

6.5.4.2 Personne! performing the quality assurancs audits shall have access %o
the plant operating records.
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RECORDS _
6.5.4.3 Records of audits shall be prespared and retained.

6.5.4.4 Audit reports encompassed by Spacification 6.5.4.1 shall be prepared,
approved by the Manager-Quality Assurance Services, and forwarded, within

30 days after coapletian of the audit, to the Senior Executive Vice President-

Powar Supply and Engineering and Construction, Senior Vice President-Nuclear

Generation, Vics President-Harris Nuclear Project, Manager-Nuclear Safety and

Environmental Servicas, Plant General Manager, and the sanagesent pasitions

responsible for the areas audited.

AUTHORITY -
6.5.4.5 The Manager~Qualfty Assurancs Service Section, under the Manager-
Corporats Quality Assurance Oepartaent, shall be responsible for the following:

a. Adainistaring the Corporate Quality Assurance Audit Praogram.

b. Approval of the individuals selected to conduct quality assurance
audits. .

6.5.4.6 Audit perscnnel shall be independent of the area audited.

6.5.4.7 Selectiaon of personnel for auditing assigneents shall be based on
experience or training that establishas that their gqualificaticns are commen~
syrate with the coaplexity or special nature of the activities to be audited.

In selecting audit personnel, consideration shall be given to special abilities,
specialized tachnical training, prior pertinent experienca, personal charactar
istics, and education.

6.5.4.8 Qualified outside consultants, or other individuals fndependent from
those personnel directly invelved in plant operation, shall be used to augment
the audit taams when necessary. : .

6.5.5 OQUTSIDE AGENCY INSPECTION ANO AUDIT PROGRAM

6.5.5.1 An independent f{re protection and loss prevention inspection and
audit shall ba performed at least once per 12 months using efther qualified
offsite l1icenses parsonnel or an outside fire protaction firm. '

6.5.5.2 An inspection and audit of the fire protacticn and loss prevention
prograa shall be parformed by an cutside qualified fire consultant at intsr
vals no grestar than 3§ months. . —_—

6.5.5.3 Copias of the audit reports and responses to them shall be forwarded
2o the Vice President-Harr{s Nuclear Project and the Manager-Carporate Quality
_Assurancs. "

6.6 REPORTASLE EVENT ACTION

6.6.1 The following actions shall be taken for REPORTABLE .EVENTS:
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" REPORTABLE EVENT ACTION (Continued)

4
a. The Commission shall be notified and a report submitted pursuant to
the requirements of Section 50.73 ta 10 CFR Part 50, and

b.  Each REPORTABLE EVENT shall be reviewed by the PNSC, and the results
of this review shall be subaitted to the Manager-Corporate Nuclear
Safety Section and the Vice President-Harris Nuclear Project.

6.7 SAFETY LIMIT VIOLATION

6.7.1 The following actions shall be taken in the event a Safety Limit is
violated: '

2. The NRC Operatiaons Canter shall be notified by telephone as soon as
possible and in all cases within 1 hour. The Vice President-Harris

Nuclear Project and the Managsr-Corporats Nuclear Safety Section
shall be notified within 24 hours;

B. A Safety Limit Vialation Report shall be prepared. The report shall
be reviewed by the PNSC. This report shall describe: (1) applicable
circumstances preceding the violation, (2) effects of the violation
upon facility companents, systems, or structures, and (3) corrective
action taken to pravent recurrsnce;

c. The Safety Limit Violation Report shall be submitted, within 14 days
of the viclation, to the Commission, the Managsr-Corporats Nuclear
Safaty Section, and tha Vics Prasident-Harris Nuclear Project; and

d. °~ Operation of the unit shall not be resumed until authorized by the
- Commission. .

6.8 PROCEDURES AND PROGRAMS

6.8.1 Writtan procadures shall be sstablished, {mplesented, and saintained
covering the activities referenced below:

.3, The applicable procedurss recomsended in Appendix A of Regulatory
Guide 1.33, Revision 2, Fedbruary 1978; .

e e T ing HemeTement. IS WREG-073 4 stated 1n Generic
Letter No. 82-33;
¢c. Security Plan implementation;
d. Emergency Plan isplesentation;
- @ PROCESS an%ROL PROGRAM {mplemsentation;

f. OFFSITE DOSE CALCUUATION MANUAL {mplementation;

SHEARON HARRIS = UNIT 1 616
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ANSWER D.83 1.0:

GY‘&

REFERENCE

NUs, Vol 4, pp 2.2-4

Surry 1-PT-35 -

SHNFP: HT-LF-3.2,
GF-LP-3.5
TS 3.3.1
0sT 10@4

L.G. 1.1.5

3.1/75.4
1930071108

2.6/3.1
215000KS04

~88/04/25-PAYNE, C.

3

ANSWER 5,01 (1.08)

[

REFERENCE .

WNTD, pp. I-5.63 - 77
_ SHNFP: RT-LP-3.10, L.G. 1.3.1

RT-LFP-3.15, L.0. 1.1.7

I.4/3.8 RF.X/B.AOZB/ERZ OZ6/3E.5

192066K 107 192006H 103 192006K114 192008K118 cen (KRS
ANSWER 5.02 (1.0

a

REFERENGE

CNTQ, "Thermal /Hvdraulic Frinciples and Applications, 11", pp 1Q-4%5/4%

SHNFF: FF-LP=-3.4, L.O. 1.1.5

2.9/3.1 2.3/2.4 2.4/2.5 2.3/2.4 3I.1/3.3 )

URORSBKSRL 191064105 191004K109 193006K102 193006K11LS

« s (RATS)

FAGE
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REFERENCE
SHNPR: RT-LP-Z.14, L.0
. HBR RXTH=-HO-1 Sessian

PivoWER * S. 832 (1.5@)

&#. DECREAS:
%, DECREASL
c. INCREAS: (B.5 each)

REFERENLE
beneral Fnysice, HTWF, p. JdE o
SH“!PP: FF"[-P‘::"»:"S‘.: I-nO- 1-1-7_. 1'108

IT.2/3.3%3 Y. 6/2.8
121004126 1910041K1 315 cne (KA S)

ANSWER S:86 (2.0

a.  INCREASE

b. INCREASE

c. DECREASE

d. DECREASE ’ (@.5 eacta

REFERENCE ‘ X
General Physics, HT & FF - Fluid Flow Applications for Systems and

Components .
SHNF‘F‘: AOP'—LF‘-"S- 1 1 ) L- D: 1 . 1. 1-A «

3.1/3.4
0R2000KSDL ... (KA®S)
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5. _IHEORY, OF NUCLEAR FOWER_FLANT OFPERATION. FLUIDS. AND FAGE. &4
THERMODYNAMILS

ANSWERS —— SHEARON HARRIS 1% ~88/04/25-PAYNE, C.

ANSWER 5, 47 (2. 50

& 1. KREMAIN THE SAME ' .

2. DECREASBE
3. INCREASE

4. DECREASE (.8 each)

(&, 8

REFERENCE

Steam Tables ’

SrANFP: FF=-LFP-3.4. L.0O. 1.3.21
CTHERMUG~LE=30 1, . G. 1.1.14

2.8/2.8
1930641115 s oo (RR™ 8

ANSKHER oL B8 (2, 50)
&. SAME

b. HIGHER THAN

c. HIGHER THAN

e. LOWER THAN (3.5 each)

REFERENCE '

SHNPP: RT-LP-F.13, L.O. 1.1.11, 1.1.12
RV-LF~-3.15, L.O, 1.1.3

SONGS lesson B~7, p 10-13; Curve book Fia. A.13.

3.4/3.5
192008K101 .. s (KA®S)
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ANSUERS —— SHEARDN HARRIS 12

l.co
ANSWER 5.9 (e

Loen o

= f\'::::;':.::.’ .v T3 & V b 3 b&‘b‘c-‘(

& i ST ek LTS
e & L1 I‘-d.-;"u-?._l “r‘ll L\Lu

c. NORCONSERVATIVE
d. CONSERVATIVE

REFERENCE

~-88/04/25~-PAYNE, .

Westinohouse Nuclear Trainina Dpeﬁaéions. pp. I-4.19 - 21

SHNFP: RT-LF-3.7, L.O. 1l.1.6
ADP-LPR-3.7, L.G. 1:1.1.4A

4.G/4.05 F.A/4.40 2.%/5.1
DRODILHAZHZ QUORILK1I0T 192008K106
ANSYER 5,1 (1,.5%)

&, LOWES TpaN

b. HIGHER THAN

c. LOWER THAN

REFERENCE

VS Reoccsito- Theory 1-5

SHNPP: RT-LP-3.6é, L.0. 1.2
RT-LF-3.15, L.0. 1.1.7

J.3/3.4

192008K117 « o0 (KA?S)

ANSWER S5.11 (1.5
a. FALSE

b. FALBE
c. FALSE

REFERENCE

e a8 (KA’S)

I IbH - A3

Westingnouce nuclexr Training UOperations, p. I-95.

SHNPP: RT-LP-3.12, L.0. 1.1.6, 1.1.8,

1.1.9

FABE o

(@.S esacr)

(.S eachH?

(B.5 each)
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S, THEQORY OF NUCLEAR POWER PLANT OFERATION, FLUIDS, AND PRBE 84
THERMODYNAMICS "
ANSWERS —— SHEARON HARRIS 1%2 -88/04/25-PAYNE, C.

2.6/F.1 2.6/2.% 2.5/2.

192000K16Y 192005K1 04 122005K1a7 v e e (KATS)

.

ANSKWER «~ &, 12 (2.0

. &
b

. a
3 . (0.5 each)

[

BN R

REFERENCE
Wastingiwouss Nuclear Training Operations, pp. I-5.6 - 14
SHNPF: RYT-LF-3.9, L.0O. 1.1.7, 1.1.8, 1.1.9, 1.1.10

5.4/3.7 R.3I/3Bb F.4/3.7 2.9/3.4 2.9/3.1 3.1/3.1

Be10BBKS1S Qe lUABKE26 201200KE47 201210K529 191004K16G6
1920041 0% v (KATH)Y
ANSWER I (2.6

i, Rod to aroup alignment (+/-12 steps)
Z.  Groupns seauenced and overlapped.
3. .Rod lnsertion Limite maintained.’
4, M1al Flux Difference limits maintained. (2.5 each)

REFERENDGE

SHNFPP: Technical Specifications, B 3/4 p 2-2 to 2-4.
HT=-LP-3.2, L.0O. 1.1.4
RT-LF-%.14, L.G. t.1.11

3.1/3.8 2.9/3%.3 .
1930091K105 193007K107 oo (KA S
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THERVDDYNAH CS

ANSWERS ~- SHEARON HARRIS 12

ANSWER 5.14 (1.08)
1) Fuel conversion
2) Fuel temp.

conductivity coefficient)
3y Fuel Densification-—-—pore

. 4) Clad Cresp--Less Negative

2

REFERENCE

THY Reausd Lesson Flan, Cycle
CNTY, “"Reactor Core Lomtrol',
&urry, ND-§4.2~-LF-1 & LP-10
SHNFy RY-LP-3.8, L.0G. 1.1,2@

W LSELT
G 2 Z’lif » o (-l":p!’ =

D i

ANGUWER il (1., i)

i. Core height

2 Fraction of rated power

Y-

REFERENLCE
s

vy SHNI s TTB 3/, % 2

2.3/3.6
201000KE 46 .. (KA S)
ANSWER 5.16 (1. S

(Pu~24¢ builduo)
change with power (FF gases,

~88/@4/25-PAYNE, C.

-~ More Negative
gap thermal
~- More Negative
Negative

1, 1985 "Core Life Changes".

pp 2-44/45

a&. Density changes of the moderator with core height.

b. Flux

This is due to uneven fuel burnup

becones smore unf;;zu4~€20u;2-&0/

at the tDp)-uMd.WVC

—a;'\«/) thM
REFERENCE
VESTINGHOUSE REACTOR CORE
SHNPF:

CONTROL,

will shift significantly towards the top of the core.
density fuel

(higher

pp. 3-91 to 3—53

RAGE 87

(0.25 each)

pp 16

(G )

(8.5

(0.5
(@, 35)

(0.5



©...[HEQRY OF NUCLEAR_POWER_PLANT OFERATION, FLUIDS. AND
THERMODYNAMICS
ANSWERS —— SHEARON HARKIS 3142 -88/04/25-PAYNE, C.
3.7/2.%9 R.9/3.14 ‘
uleyRuli i tawdy G0IgONKII0 o (KRS
ANSWER 5.7 (1,0e)
Tave : 3J1.8 X @.2% ¥ ~-1&% = ~119 pcm (+/~ 1)
Fowar: 2§ X -12 = -3G2 pcm
. Void - 28 pcm
Xenon: - 50 pcm
Tetal: =494 pem

S4.92 pom (S54-5&)
Dilution

"

Boron: =4%4 s ~F

REFERENCE
Weetinghouss Nuclear Trainina Operations, pp. 1-5.27 - 5,36
SHNEP: RY-LF-3.11, L.G, 1.1,11

3.9/3.8
Gl QbmiKEe e (KATH)D

(. S)

(. 25)
(.25
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- TOEQRY_OF NUCLEAR EOWER_FLANT QPERATION. FLUIDS, ANI
THERMODYNAMICS

~858/84/25~-FAYNE,

2]

ANSWERS ==~ SHEARON HARKIS 152

C.

PAGE 89

NSWER 5.18 (2.5
& m = 4080 aom x 6L mansr x 1 ocu. FE2/7.48 ga)k x 1 1b./.0166 cu.ft
= 1.9% x 10E& lbs/hr v/~ 10,0600 1bs/hr)’ R
Q@ = mci(delta-T)
= 1.93 3 10Eé& lbs/hr % 1 BTU/lb-deaq F % 8 deq F
= 1,344 ¢ 1087 BilU/nr / 3,413 » 10E6 BTU/hr/MW
= 4,52 MW (Q.%
Vo= 4,5% MW/S77L Vi
= O.1é Q. 25)
(2.25)

(Bince V.16 % « B.3%) Cannot maintain heat load.

NOTE: ECF wili) be avplied xnd comparable solutions accepted.

t-. Increasa me by starting a second RHR pump
Incr ase delta~T by increxsing CCW flow
I-’ﬂc.h"('f\‘-c. E h3TV-S ':’«/' ¢ v\C7 S(,IL{;‘,“’ t'\-! l’:ﬁ':,«, <€$‘O)f(f"&>

7

REFERENCE

BVES Tharmodynamics Manual Chanter 3

BVFS Bvstem Description Chapter 10
SHNPF: HT-LFP-3.1, L.0O. 1.1.2.3F

2.2/2.3 2.85/8.7 2.4/2.4 . i
1921006K1G3 171006K104 1721004K1G8 oo (KA S)

(4,7 2@ K05 cachd




Y_ O _NUCLEAR POWER_FLANT_OPERATION. FLUIDS, AND

ODYNAMLES

7% e @ 2 P e s A

_THEQRY
THERMO

ARSWERE —— SHEARON HARRIS 1% ~-88/04/25~-PAYNE, C.

ANSWER G.1% (1.9
Cicy = ki) = Cq) - k2
276G (1 ~ U.9&) = 458 (3 = KZ)
k2 = 976
Ci{1l - R1Y = C3I(i ~ kK3
2720 (3 = ©.¥e) = I35 (1 - K3
3 = .92

Third bank worth = (,9%2 ~ ,97&6) = 0.016
FOM = 992 + Ulé = 1.008

Bince Keff » 1. the reactor will be critical on the third bank.

REFERENCE
HBR Reautcr Troerv XTH-HG~1  Session 42 po. 2. 3
SHMFF: Ri-ti-s.7, LD, 1.1.8, 1.1.11
I03/3001 Blb/200 3.97408 B.8B/3.8
1920081103 1920081104

1720800 %5 1920082k (35

PAGE 5@

(L".:'l“:

(0. 250

(w. "’I

G, 250
0.5

v sn (KATSY
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TR ANT_EYETENS DESIEN. CONTROL NSTRUMENTATION PABE 72

ENSWERS ~— SHLARDN HaRRIS 1&2 ~-88/04/25-PAYNE, C.
ANSWER O. 8 (1.0m)

-+ d

REFERENTE

SHNEP: SD-126.01, p. 11, 29
ESFAS-LP=3.0, p.14-15, L.0. 1.1.5
D 3.7/5.7
BIGORDEAENE . (KBTS)

ANSWER 6. B3 (1.0

<]

REFERENCE
SHNPE: RODEE-LF~3.0, p. 20-21, 37; L.0. 1.1.7; 1.1.8

3.3/3.8
215000K302 . oo (KA S) ‘

ANSWER 6. 64 (1.00)

g A,

REFERENCE
SHNPF‘: SGch_l..F"-Sn G.q p- S'-é?.q L.0O. 1 1. 4;
SD- 126, B2, p. 9

2.4/73.4 .
N57000K104 « e (KA S




PLANT_SYETEME DESIGN. CONTR

ANSKERS =-- SHEARUN HARRIS 1&2

ANSWER % 2. em

“x
P

&

RIS (bd.e&nL)

. REFERENCE
R

SHNFP: RFG-LF-3.0, p. 12-2%, LJO. 1.1.11, 1.1.12, 1.1.13, 1.1.14

SR04
Q1zobuaAl2

ANSWER b Wt (1.5@)
P Autometic precsare control! valves in the pump discharge lines N § 3]
b, i. Reoaze tne potentisl for water hammer
2. Redgore steam oenerator (preheater) tube vibration (0.5 ezch)
REFERENCE , -

. SHNFF:  8D-137, p. T
SD-134, p. 21
AFQ Lp_ (’). L.IQI 1-1.19 1-104

4.1/4.2 J.1/3.4

U6 1AM 1w G&H1ABNIAT4 .o (KA S
/.00
ANSWER -~ 6.07 (&% ce17)]
& 1. The ESW booster pumps start on an SI signal.
2, The containment air cooler orifice bypass valves close, (2.3 each:
Eor T:: ?IFP‘\\IP\H"' =3 bﬁ»\vqiﬁ/&zr Lompmpr lom  opgve 1'Ia5v-\/ O C oL -
et _“ﬁ—mafh—#eﬁeﬁverﬁ—+baekap—aum.' Fr A e ned
REFERENCE

SHNFFP: ESWS-LP-3.0, p. 13, 17-19, L.0. 1.1.6, 1.1.3, 1.1.5

J.6/3.7 Z2.9/E
B76000K119 6@®®K402 . oo (KA S)

®
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S e wom e T G MO et e B W B G B - B B Bl M e B e B Gw) B4 G 04 ke M SO i S5 A G e s B S P L% Gt e e A e G Pote G i A

ANSWERS —~ SHEARON HARRIS 142 -88/04/25-FAYNE, C.
ANSWER  &.08 (2. 50
. Low pregsure reactor trip (2.4 - 1960 psig [0.13

Low pressure SI (4,41 ~ 183¢ psig [&.12
F-11 permissive bistable [Q.41] - 2000 psig [G.11
High pressure reactor trip [0.41 2385 psig [0.1)
Overtemperature delta-T {0,437 variable [0.11 & [09 74 (f‘/—l)em‘(’\qef-.)

I R P S

" REFERENCE
SHNEP: Sh—100.83, p. 12
!:"ZD.:C"LP—:{A@\ F‘- 12-‘13, Lan 1 1 4} 1.1-5

3-9/4-1 E‘uc”/l“-i \.-8/4-
210200K1G] 21 0000K102 012200K403 + oo (KA?S)

ANEBRER &0y (1.5@)

s 1. Contsinment H2 Purge Filter/System High DF (ALE~28, 7-2)
Z. Contarnment H2Z Puroe Svstem High Relative Humidity (ALB-28, 7-3)
F. Lountainment H2 Purge System Charcoal Filter Trouble (ALR-28, 7-4)
4, Contarnment H2 Furge System Exhaust Fan E4 Low Flow - 0O/L
(ALR--28., 7-79)

12

(Any 2 3 0.5 eacht’

b, True o (@.5)

SHN Pr sn~125‘ p. &, 10; ARP-ALB-028
APF-ALE-023
PAHE-LP=3.0, L.O. 1.1.4, 1.1.6

3.1/3.3 Z.3/3.89 3.3/3.4
R28000AAGT G282GoGLA4 22800026008 « oo (KA?S)
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... FLANT SYSTEMS DESISN. CONTROL. AND INSTRUMENTATION PAGE 9

ANSWERS -~ SHEARUN HARRIS 142 ~88/04/25-PAYNE, .
ANSWER 6. 10 (1.5
a.  I. the wapulse line temccratures are monitored and auto-compensated

2. the DF cells are located outside containment

-]

(B.5 @«

(2.5

b. The Dynamic Head Ranope
" REFERENCE |

'SHNF""": 1 CL:{""L.’['.-:Kn (/’q p [ 8-'9, 1 4"15, Lc 0- 1 a 1 . 2! 1 . ] » 3

4, 4/4,6 F.4L/3.7 F.5/3.8 B.1/3.6

GREOLOSSIVY utedulidu e g VaZo0oK402 GO20001L603 « .o (KA?S)
ANSWER &1t (1.0

1. Tuwbine bhuilding stack

2, Plant vent stack

3. WPB stack o )

4. WRE gradlh DR . (W, 2% eachy
REFERENDE

SHl\IPP: RM‘:"‘LF"S- m_q p- 15’ LsO- 1- 1-4

F.1/3.1 3.a/3.%

071000K104 oo (KATS)

ANSWER 6. 12 (2.05) .

1. All pressurizer heaters will éeenergize £

2. All oritice isclation valves will close cy'AiVL 4

. Letdown isolation valve (1CS-27 will close

4. Charging flow will increase (FCV-122 will open) (B.5 each)
REFERENCE

SHNPP: F‘ZRLC"LP-EI @, (=28 35 1@5 L. D- 1. 1-3

S.4/35.6
%11200A211 .o (KA S)







e e

& BLANT SYSTENS_DESIGN, CONTROL, AND INSTRUMENTATION PABE T4
ARSWERS —~ SHEARON HARRIS 1&Z ~-88/64/25-FPAYNE, C.
ANSWER 6,13 (2. 0%

¥

a. MNormal - 480 V AC Emerg Bus iAS-ig <|A21-5A> .

Backup - 129V DL Emerq Bus DP1A-SA

Bypass — 480 V AU Emerg Bus 1A3-SA (MCC 1AZ1-SA; PP 1A211-8AR)
' (0.5 each)

b, False (@.5)_

REFERENCE
SHNFP: SD-15&, p. 11, 27
120VUFS-LF-3,. 0, p. 7-8, L.G. 1.1.4, 1.1.7

= v g2 LT IR

B.1/7308 e S5 ul

Qe2000KALG p&ILARKI02 «on {RATS) )
ANBWER badh Z.60)

& 1. he &% - second time delay relay must time ocut
2 A reactor wip sional (P-4) must be in effect
= The operator must manually reset / block the SI signxl (s)
(0.5 eachd

« I, Thz reactor trip breakers must be shut (2.5

REFERENDE

SHNEF: ESFAS-LP-3.0, p. 11-12, 26; L.0. 1.1.6, 1.1.7

X.92/4.3 : . .
D13000K4AB1 .. (KA S) .
ANSUWER 6.15 (1,00}

1. An SI signal must be present (not reset)

2. The RWST must reach 'the low-low level setpoint (0.5 each?
REFERENCE

SHNF&: CSE-LF-3.6, p. $2, 25; L.0. 1.1.6, 1.1.12

G . 4.2/4.3 * .
» Q26000K401 . o0 (KA S)



PLANT_SYSTENS DESIGN, CONTRCL. AND_INSTRUMENTATION PABE 96

I~

[
. pinve

1822 ~BB/04/25-PAYNE, C.

ANSWER b.16 (1,00

I. Tne valve an the D1t si1de must be fully open

2. Both lifLting armz on the upenders must be down . (@.5 eacl.

REFERENCET
. SHNFF: FHS~LFP--Z. 0, p. IB, L.O. 1.1.4

2.5/3.% 2.9/%.85

QODBILHE 200 AXAPMIEARD oo (KATS) . :
ANSWER & L7 (.58

&, i. The raespective loop RHRS to CSIF suction valve must be closed.

-

2. The respective RWST to hHHS isolation valve must be closed.
(2.5 each)

b, Faloe

REFERENCE
SHNPF: 8D~111, . 10
RHRW-LP-3.6G, p. 12-13, L.0. 1.1.6

3.235,8

oR600NK4R2E v (KATS)

ANSWER 6.18 (1.50)

(solenoid) valves open to substitute room air for the normal

Furge -
sample flow Lo the detector (for approximately 1 - 2 minutes)

Filter — the +ilter paper will advance in fast speed (for approx.
one minute)

c/s - the check source will be exposed (for approx. 30-460 secands)

(8.5 each)

-

REFERENCE R ‘
SHNFPP:  RMS=~LP-3.0, p. 23-25, 4%, L.0O. §.1.7 . ;

KTIET



@7 3000A4D2 ess (KATE)
ANSWER &.019 (1.56)

a. 1, lelse CCW pumps start
Z. GFFD isolates

~-88/04/25-FAYNE,

3. Sample system heat exchangers isolate

4. Excess letdown/reactor coolant drain tank heat exchangers

isclate

(28 Isolation valves to and from the RLCFs close

REFERENCE
SHNPF: CLWS-LP-3.0, p. 20-21,
SD-145, p. 16-17

3.4/3.6 F.1/3.3
BUSOzREBLS

3.3/3. 4
ORBROBEACT

foGHIE R & R {2.9Mm

a. ]-I

2.9/3.2
0BasdYIK401

1!1.4

Tne MCSS must be in LOEAL (&.25)
2. Simul taneously (6.295) depress the EMERGENCY STOP

C.

2e8010AZGS

and the EMERGENCY STOP THINK pushbuttons (0.23)

Yia

TRES SRR

SHNFP: SACR-LP-3.0, p. 16, L.O.

3.9/74.2

04640001402 « oo (KATSY

(0.33)

i.1.2

FAGE 97

(.25 each?

(2.3)

e ne (KATEY

Q.23

Simultaneously (B.33) depress the EMERGENCY STOP (B.33) and the
ACF TRANSFER CONTROL pushbuttons




7..._PROCEDURES - NORMAL, ABNOGMAL ., EMERGENCY AND
RALIOLOGICAL CONIROL
ANSWERE —— SHEAKGN HARKIS 1%%2 ~88/04/25-FAYNE,
ANSWEK  7.01 C2, 500
- i
b, 2

.. Safe reacior conditions are established.

'y AOv-LE~S02, L.0. 10101, 101,53, 1.1.5
AUF--0 2

- . \ .
SCB/AY Flnrdea

0000246011 eRoLEz24K301 <« (KA?S)

ANDUER 702 (1.0
«

REFERENCE
SHNFP: AOF-018, p. L8

2.7/3.1 4.0/3.9

Hu3LoBBAZE: LRIEHbGH1 4 s (KA S
ANSWER 7.63 (1.00)

d

REFERENCE

SrNPF: AF--3G3
RP—LP—SOSSL'OU 1-1-11

2.8/3.4 3.1/3.4
194001K103 194001K16G5 e (RATS)

FAGE oF

(1.8
(1.

(G5






.. FROCEDURES - NORMAL._ ABNORMAL. EMERGENCY AND . FRGE 99
RADIOLOBLIEAL CONTROL
ANSWERS —— SHEARGN HARR1S 142 '-88/04/25-FAYNE, C.
ANSWER  7.G4 (1.0
[
REFERENCE

SHNFP: RP=LF-3.3. L.0. 1.1.7, 1.1.8
10 CFR 2@

2.8/3.4
1940ATKI0T s (KATS)
ANSWER 7.8% 2. 58

G a. Closed
tx. Not aftected

c. Closed

¢g. Operp

e. Cloged (8.5 each)

REFERENCE
SHNFF: APt -3.1%, L.O0 10101
ISA-LP-3,0, L.O. 1.1.2

2.9/3.3 3.1/3.1 3.8/3.6

QDBRLSA2UB 780006015 R78Q0BKI02 ...(KA;S)
ANSWER 7.046 (1.00)
a. True
k. True
(.5 each?
REFERENCE
SHNFP:  EOP User’s Buide, p. 13
EOQF ~LF=3.6, L.0. 1.1.46
Come-—LP=-3. 6, L.G. 1,301 ,

4,%/4.1



AND FAGE 100

HEARDN HARRIE 1&2 -88/04/25-FAYNE, C. |

ANSVIER 7 0 WSl
Fairse

REFERENCE _
_ SHNPF: EOF-LF-3.3, L.G. 1.1.1

EFF-Ga%

4.2/4.7 B.T7/3.9 H.4/4.6
QEOUL11A201 PGB IRILIG VOLO11IK312 ... (KATS)

o ,0¢
ANSWER 7.0 (&T0)

@ 1. RCS supceolire (@.4). > 10 deg F (C) (0O.1) L>20 deg F (M2

2, Total FF (@.4). » 222.5 rpph (0.1) & —-Eya-—
Level 1n one 8/6 W.4), > 10v%4 (B.1)

RCES pressure (@.4), stable or increasing (@.1)
4, Fressurizer level (©.4), > 104 (@.1)

REFERENCE

SHNFE:  EOF Fatn-i, p. 57
8I18-LP-3,0., ..0. 1.1.15
EQR—LP-3.0. L.0O. 1.1.442
EOP-LF-3.1, L.DO. i.1.1

4.1/4.3 4.1/4.6
ulrululululdciud g COLABFRIZS «os (KATS)






— e S ST TR S U Y S ot e o D e vt e S 2T

ANSWERS -~-— SHEARON HARRIS 1%2

ANBSWER 7.8 (2. e

Steam pressuwwre (U.47 ~ stable
RCS hot leg temperature (@.4)

RLS zupconlson (6, %) - 2id dearees F (C), 20 dearees F (M)

PAGE 1@l

-88/04/25~-FAYNE, C.

(G, 13
or decreasing (8.1)
-~ stable or decreasing (@.1)

Core exit

thormocounles

(2.4) - stable or decreasing (Q@.1)

A IR I U

RCS cold leg temperature (0.4) - trending to or at T-sat
for steam pressure (0.1)
(any 4 @ 6.5 each)

-

REFERENCE

SHNPP: EOP-EFF-Q09. p. 8
©EUF-EPP-BRL, p. 2

EOF-LP-3.3%, L.0. 1.1.2

EOF-LF-3,7, L.0O. 1.1.%2

4. 8/4.4 4.3/4.5
20eB17FEIO

4.2/4.5

BEORETRAIT ZR2000A402 - (KA E)

ANSUWER 7.1@ (1.3m)

1. A radiation monitoring device which continuously indicates the
radiation dose rate in the area,

A radiation monitoring device which continuously inteqrates the

'}l
ot rate wn the area and alarms when a preget dose is reached,
3. An individual qualified in radiation protection procedures who
is equippeo with a radiation dose rate monitoring device. .
(B.5 each)
REFERENCE
SHNFF: T8 &. 12
HPP-Q2%, p. 8-9
TS-LF-3.0, L.O0. 1.1.8
2.8/3.4 N '

194uB1K1ws “ aee (KRTS)




... PROCEDURES — NORMAL, AENORMAL, EMERGENCY AND
RADIOLOGICA, CONTIROL

ANSWERS —— SHEARON HARR1S 1%z -8&8/04/25~-FAYNE, C.

ANSUWER 7.11 (2.50)
i. Farficwyate or agas a&larms on the RE—-11.

2. WPR Stack % rad. monitor alarm or increasing levels.

. 3. Verbxl notitication (of gas system leak/rupture).

4. Increase in CAM readings or PAS.

5.  "WRE EFFLUENT RAD MONITOR TROUBLE" &larm (ALB-10-3-4)

REFERENCE
SHNFP: AOFM-L~-3.5. L.0O. 1.1.2

AT =5

Z.9/3.8 I.8/Z.8 E.7/3.9 .
PRRBLALERS 0BERLREA1M ulnlulnl=tnlelu b il e os (RKATSH
ANSWER 7.3Z (1.00)

a. To prevent pumping the RWST dry.

b. To prevent injecting radiocactive containment sump water
1t the RWST.

REFERENCE )
SHNPP: ERG, ES-1.3, p. 3, 10
EOF-LF-3.3, L.O. 1.1.2

4.4/4.6
GUOo11KZI12 ... (KA S)

PAGE 10X

(8.9 each)

(0.5 each)






7. . EROCEDURES = NORMAL, ABNCFIAL. EMERGENCY AND PABE 103
RALIOLOG]CAL_CONTROL -
ANSWERS —~=- SHEARON HARRIS 1&2 ~-88/04/25-PAYNE, C.

ANSWER 7.1% (1.9a:
Aa. =4 thowurs atter LOCA initiation.

b. To prevent boron precipitation at the top of the core where
coolant mayvy be boiling.

(1.5 each)

REFERENTE

SHNPF:  EGP-Guide-1i, ©. 87:
8D-114, B 17
SIS-LP-3.8, L.O. 1.1.15

EOE et :.3 L0, 1. 1.2

3.8/74.2
gl IRA1S oro (RAT S

ANBWEN 7. 14 (1.00;

I{ the sequence is important then subtaskes are designated by letters/
T numbers: 1f seguence is not important then they are designated by bullets.

REFERENCE
SHNPF: EOF User s Buide, p. &

. EOP—LFwR. 0, L.0. 1.1.26
4.1/3.9 3.3. L.0. 1.1.2
194001102 ... (RA’S)







7. EROCEDURES -~ NORMAL. ABNORMAL. EMERGENCY AND
RAR1OLOBICAL CONTROL
ANSWERE —— SHEARUN HARRIS 142 ~-88/04/25-PAYNE, C.
ANSWER  7.15 (1.5E)

1. RAR fiow is throttled (to 1520 gpm) when draining steam
gaeneratdr tubes,

2.

3. The Rk pumps arre not operated when RCS level is 10&
(8¥" below head flange).

REFERENCE

s g m i - v
SrineFr Ot -G

12, £. € -
LER 3235-87-23% (SER 15-87)
RHRB--LP-2, O

- g
227209

CanRLAR ST e (KATE)
ANGUER 7. 14 (1.00)

" To prevent overpressurization of the suction line.

KEFERENCE
SHNFP: OF-107. p. 9
CVEG =173, 9

3.1/3.4 L.0. 1.1.8
BY4OVBBEGL G e (KATS) .
ANSUWER 7.7 (1.00)

To prevent the backflow of potentially dirty water from the VCT.

REFERENCE
SHNFE:  OF-1062, p. 7
RCS-LP-3.0, L.0D. 1.1.20

3.3/3.6 . .
QUIAGEN10 ... (KA S) ‘ ‘ .

FABE

The running RHR pump is stopped before starting the standby pump.

104

(0.5 each?



7.__PROCEDURES - NORMAL . ABNORMAL . EMERGENCY_AND PAGE
RADIOLOGICAL CONTROL “
ANSKWERS —- SHEARON HARRIS 182 ~B8&/04/25-FAYNE, C.

ANSKWEK 7,18 (. B

lace both key switches to TRANSFER .
Flace botn key switches to TRANSFER

Place all fouwr XFER ACTUATE switches to XFER and
release (RED liaht on, GREEN light off)

TE-f%H:  Use switch handle to actuate relays that fail to
transfer (de—energize. than re—energize control
power as necessaryl

a. TP-A
Tr-R
ACP

b. btMimimize spurious equipment actuations (due to fire)d

REFERENCE
SHNFP: AOP~Li~32.0. LoD. 3.1.59

ADF -4

A 4744 F.9/4.1 S.1/4.2 32.9/74.4 4.1/4.5 4.2/4.5
CRVBLBALLE BRLRABALRL 20024686210 DobR6BKIR? COORLEKIELE
QoUAeBIEL o (RATS) .

ANSUWER 7.19 (1.02)

«

Verifies the Low Temperature Overpressure System is not armed.

REFERENCE
SHNPP: GP-LP-3.2, L.0. 1.1.5
GF-0u%

I.3/3.6 3.5/3.7 3.8/4.1%
B10000GELG 210GaNGO13 21000403 ... (KA'S)

125

(0.5 each)

(2.5







FAGE 104

ANSWERS -~ SHEARON HARRIE 12 -88/04/25-FAYNE, C.

ANSWER 7,20 (1.00)

a. No cperations a2 permitted that would cause dilution o+ the
RCS boron cancentracion.

b. Core outlet temperaturs is maintained at least 10 deg F below

satuwration tenmparatuwre.
(0.5 each)

REFERENCE
SHNPP: BF-LP-Z.7, L.0. 1.1.3 |
GF-0&7 1
. TI/3.2 3TL7/3L% 3.7/3.8 3.5/3.6
R DALaL766hY WwAsYBRAZAZ ZO30BGO01 005eRRGOR1 .o (KA'S)
ANSNER 723 (1.00)
a. Ragiation release and eguipment damage minimized. . !
.. Flani conditions stable witn plant equipment operating !
in long term alignments. ’ (2.5 each)
|
REFERENCE |

SHNPP: EOP~LF-3.0., L.0. 1.1.2

3.1/4.4
194001A114 oo (HKATS)



ANSWER 8. 01 (1.02)
c
REFERENCE
McG/CAT/FMF/SONE/SHNFP: TS 3/4.1.1 and p. B 3/4 1-1
SHNPF: TS~LE-Z.%, L.D. 1.1.7
T B.2/3.8 B.4/3.9 3.9/4.4 3.5/4.1
001 BBOAZYS BO1606GEE1 1 00 1200KSES 2010104404
ANSWER 8,02 (1.00)
ol
;{@2 | REFERENLE
WP SON/SHNFR: 1% 3.0.3, 3.3.2.1, 3.5.2, 3.5.3
A Te-LF-3,0, L.O. 1.1.7

Z.59/4.2 L.6.4.3

QVLROUGVLS BLOHBBLED1 .o (KA S)
ANSWER: &.03 (1.02)

d orb

REFERENCE -

SHNPF: TS 3/4.5.73

TE-LF=2.0, L.0. 1.1.7.

3.5/4.2 3.6/4.2

205ODLEEOS QRLBOUBGT 1 ... (KATS)
ANSWER 8.04 (1.00)

. )

REFERENCE

SHNFP: ADOF=LF-3.%, L.0. 1.1.7

ﬁ AP-024 '

I.7/4.1 3.&/3.
194000102 iapnorin7 el (EATE)

~

PAGE 187
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ANSKHERS -- SHEARON HARRIS 12 ~-88/04/25-FPAYNE, C.

ANSHER 8.0 (1.60)

c (Raéuires IMMEDYATE action)

REFERENCE I~
SHNPF: T8 3.1.3.5
TS 3.3.1, Table 3.3.1
T8 3.8%.1
TE 3.5.4
Te~LP~3.0, L.0, 1.1.7

T.O/4.2 Z.6/74.2

julaStulalolelulu el Ul lulel p oo (RATS)
ﬁ ANSWER 8.0 ¢ .o

FALSE

REFERENCE

HMPH: OMin-00%, p. 4
PE~LP-3.0, L.O. 1.1.%

2.85/3.4

194001A103 « oo (KATS)
ANGWER B, 87 (2,50

a. False - . . ,
b. False . '

c. True .

d. True

e. False

REFERENCE
SHNPF: PGO--04C

cvCs~LpP-3.0, L.O. 1.1.9
T8 3.08.3, 374.5.2
3.8

/3.

A

B.9/3. b6 2.6/3.8 3.

FAGE 108

(0.5 each)







Q 8. ADMINIS

STRATIVE PROCEDURES, CONDITIONS. AND_LIMITATIONS FAGE 1%
ARSWERE —= SHEARON HARRIS 142 ~8B3/84/25-FAYNE, C.
a3 tulllciuluye QRAGBVBNRSZ GR4D00G05 .o (KATS)
ANSHWER &, 08 {(1.79)
a, He o~ 1
SRO -~ 1 N
RO -~ 2
A - 4 .
. 8TR - (B1.25 each)
. SRO
oTH (2,25 each)
REFERENCE )
EAEF:r OMie=UL3, p. 2T
F’P_.L}T‘--:.;. w; l-- . 1 » 1 . 3

qli’ S, 0/304
194021A105 e os (KATE)

ANSWER &. 609 (1,50) | ’ .

. Review it (for completeness and accuracy).

2. 8Bign and date the procedure.

3. Route the completed test to the Qperating Supervisor/desianee

(ary ISI. as reguited. for review and Document Control for

retention).
Y, /&5 Lowgpleticn N*—S-‘::g o Control Boomn Surverllomea Tort Seletl_. (Qz:.f%"?sacm

REFERENCE |
SHNPP: OMM~G01, p. &4 - |
PR-LP=3.0, L.0. 1.1.4

2,.5/3.4
1940014103 . e e (KATS)
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il | B, ADNMINISTRATIVE PROCEDURES. CONDITIONS, AND_LIMITATIONS FAGE 110

RN b @ A pe = pn e S Wk e o

- ANSWERS ~= SHEARON HARRIS 1%2 -88/04/25-PAYNE, C.
ANBWER | B.10 (1.08)

1. To ireck inoperabtle equipment not required in the existing glant
mode/congition. ‘

2 To track inoperable redundant equipment when LCO requirements are

met by remeinine operable equipment.
(0.5 each)

REFERENCE
SHNFP:  OMMN-00%., p. 12
PE-LP=3.1, tw0. 1.1.1, 1.1.2

S.4/3.4

1940U1A18:4 . (KBTS
ANSIWER 8,13 (1.00)

15t wll eurvestsance and periodic tasks which are pastdua, overdue or
. .

it 2 LS

tests with excepitions.
REFERZNUE

' SHNPFP:  PLF-103, p. 13X

2.86/301
194001A108 « s (KA? Q)

ANSKWER 8.12 (2.0
1. Demonstirate operability of offsite ac sources by 12:00 noon, same day.

z Varify oporability of &1l redundant components by 1:08 p.m., same dav,

. Anil in Hot Sym:(&y 57 7-"’5,01'”-/ same das-
§.#% Demonstrate operability of offsite ‘AC sources by 8:08 p.m., same day.

&£A. Test the 1B EDG by 11:00 a.m., next day. )
' AB=S aach)
REFERENCE
SHNFP: TS 3.8.1.9
TS-LF-3.0, L.0. 1.1.7
SAUP~LF-3. 4, L.O. i.1.7




Ners Svan i Ythem bor

ANSWNERS —— SHEARON HARRIS 12 -&8/04/29-FAYNE, C.

R640D060HS . oo (KATED

ANBKWER . &.13 (2.0

1, Ee in hot standby and reduce RCS pressure to within lts limit
within ong houw-.

2 Notify +he NRC Operations Center by telephone as soon as possible
and in all cases within one hour. (The VF-Harris Nuclear Project
and the Manzger Corporate Nuclear Safety Section shall be notifieo

within 24 hours.)
. Prepare & Safety Limit Vielation Report.
4. Submit the Safety Limit Violation Report to the NRC within 14 davys.

5. Do not resume unit operations until authorized by ‘the NRC.

. (any 4 2 B.% esch)
REFERENCE

SHNFF:  TL «.f.2 .
TE 6,71
PURFC=-LF=3.8, L.0. 1.1.7 i —_—
2.6/3.3 F.1/3.6
| ORVOZ7GOB OOOR27600T oo (KA S)
ANSWER 8. 14 (1.50)

Accident A steam line break (uncontrolled RCS cooldown)

Conditions: 1. EOL .
2. T—avg at no load
: (0.5 each?

REFERENCE
SHNPP: TS 3/4.1.1.1 Rases
TS-LFP-3.0, L.0O. 1.1.7

2.9/3.8
2010006204 e (KATS)



PP Y A A T G . v -

2 ADMINISTRATIVE PROCEDURES, CONDITIONS, AND_LIMITATIONS FABE 112
ANSWERS -— SHEARDN HARRKIS 142 -88/04/25-FAYNE, C.
ANSWER G.15 (1.75)
L. Toe inteni of the original procedure is not altered. (&b
2. The change 1s approved by two members of the plant management
staff (0.5, at lexst one of whom holds an SRO license on the
unit affected (0.25). _ (.75
"3, The change ls aoccumented, reviewed and approved within 14 days
: by the Flant General Manager (or by the manager of the functional
area affected). (@.5
REFERENCE
SHikFr: TS &. 2.3 .
TS-LP=-3. 0, L.O. 1.1.8
@ 2,09/75.4
19400141672 o (RATS)
) ANSWEKK .10 . {1.58)
Yee (TS have been violated) (0.5
(Ferr T8 ¥.9.8.1) RHR loops can be shutdown only 1 hour per 2 hour ,
period while i1n Mode &. (Was S/D 1-1/2 hrs) (1.0)

REFERENCE
FnNF: TS 3.9.8.1
SHNPF: TS 3.9.8.1

3.2/3.6 2.1/73.8 3.2/3.6 . .
oR50006GoRS oR5020GE1 1 T Q050vKIa7 .o (KA?S)
ANSWER 8.17 (2.0

When the trip breakers are open a control rod bank withdrawal accident is
prevented (1.0), {thereby regucing the reguired heat removal capacity (1.0,

REFERENCE
SHNFF: T8 3/4.4.1 Bases
;Q(;E)_l—}‘:.—su @‘. L- 0- 1 . 1. 1‘;\ N

2.7/3.8
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8. ALKINISTRATIVE, PROCEDURES. CONDITIONS, AND LIMITATIONS FAGE 113
ANSWERE - SHEARON HARRIS 1%2 ~-88/04/25-PAYNE, C.
QOIVBBEAUS oo (KB S)

ANBWER B, 1§ (L. e

&. The system 1S 1noperazle.
b. The system is under test.

o . The alarm 1s not working properly (work request/deficiency
tag wratien?.,

d. The &larm is a norma) condition for 100% power. (0.5 each)
REFERENCE
SHNPP:  OMM-280%, p. 4%

G4.3/74.1
19400141173 e (RATE)

ANSWER oL (1. Wy
Only i+ the valve is to be cycled repeatedly during the shift (then IV
i only reguired in ite final position). .

REFERENCE
SHNPF: PLR-782, p.b6
PP-LP-3.@, L.O. 1.1.8

3.&/3.7
194001161 . oo (KATS)
ANSUWER 8.20 (3.00)

&. Were not exceeded (0.5). Eiaht days does not exceed 1.25 times
the specified time interval (1.@).

b. Were exceeded (0.9). The last 3 consecutive intervals exceed
3.2% times tne speclfied time interval (1L.0).

REFERENCE
SHNPFP: TO-LFP-3.3. L.0C. 1.1.1, 1.1.6
TS 4-@-1 -

3.5/4.2 3.46/4.2 3.1/3.4 2.1/2.9
alalYulaiulcinluls) BRLHUBBGERT1L BR5R20ALAH 1940011117 .=« (KA?S)







QUESTION

05. 01
@5, 02
25.03
Q5. ¢4
@5. 5
Ui, s

S.07
05, 08
@s. 09

05.10

05.11
05,12
05,173
05.74
&5, 15
25, 14
05,17
Q.38
25,19

mé‘- G}l
e, 02
256,03
be. B4
06,05
e, Db
D& G7
0é&. 08
s 09
Q& 10

a&.11 .

B6.12
V6013
Bs. 14
@6.19
B6.16
©&. 17
@&, 18
06.19
6. 20

07.01
@7.02
G7.63
&7.04
VAN R

VALLE

—— e T

— — o — nr S

e — — -

> .
s @ 2 AT ol micvheanihe o Kuu

-~

TEST CROSS REFERENCE

REFERENCE

DLCFGOB1450
DPCFRRY1 464
DOCEPOBBL47E
DCPBUR1477
DCFO@G1 444
DCFPOUBL 453
DCPUBGL 44w
DCROQVL 462
BCROBZ 14466
DCPOoBI AaS
DEFBOGLA4S
DCFPooO14ss
DOFBOBE 1458
DCFRDO1I493
DEFRD0L 608
DEPGREBIGYY?
DEFBR01457
DCPBQRLI1 465
DCFROV1479

DOFPGOBLS1
DEFPADBLE27
DCPRRE1YBWL
peFRReeLEes
DCFO@R1521
DCFRDR1528
DEFORVLIS17
DECPABRIGZR
DCPeRO1a22
DCPRVAL1S524
DCPBAA1S2ES
DCFRBB 1529
DCPOUBISIE
DEFPRBBLST7S
bCrPQOO1582
DECFROR 1584
DerPRRO1Soe
DEFAGD1IS1G
DCPRBV1S24
DEFRBWV 1584

"

DCPOGODIS7Z
DCFRR®1588
DOFABE158?
DCPRBO1bGTe
DEPEOLLIT7 4

PAGE
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QUESTION

07,18
@7.11
87.12
@7.13
07.14
. @7.15
27.16
07.17
m7.18
07.1%9
a7.2¢
07.21

08. 01
2g. 02
@e. 03
28.04
@e. Go
8. e
Q8. 07
08.a8
‘BB, &9
28.106
28.11
ne. 12
28.13
28.14
wE. 15
©8.16
28.17
28.18
0e.19
28.20

VALUE

1. o0
1.00
i.50
1,63
1.00
2. 50
1.0
1. 00
1.00

120.0680

TEST CROSS REFERENCE

REFERENCE

DCFOOBISIZ
DCPULBLIST7
DCPOGO1SET
DCPEBBISIR
DEPREPITID
DCPODRISTE
DLPRZUGLSRT
DCPQee] 508
DCPOLB1S11
DCFOQO1S14
DOPRBOLSLE
DCPOQR1IS1&
DOPERA1GT1
DOFPOOAIST72
DCFOADLIS76
DEPBBBIST7S

DCFOOBLS9R

CROBEISTE
DIFRBALET4
DCPROB1595
DCFoBBLESS
DCROR1494
DCFOGR1498
DCFOLO150S
DCPOB2 1494
DCrPODR1A9S
DCFORV1497
DCP@nn1 499
DCrOBu1501
DCFOGV1ISQ2
PDCPBVBLEGS
DCPBOR21391
DCPR2B150@
DCFrauei1soa
DCPROR 1506
DCPOBRLISIT7

DOCKET NO

400
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