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SUMMARY: Written and operating examinations were administered to four Senior
Reactor Operator (SRO) candidates and three Reactor Operator (RO) candidates.
Three SRO candidates and two RO candidates received their licenses. One SRO
candidate failed both the written and operating examinations, and one RO
candidate failed the operating examination.
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REPORT DETAILS

TYPE OF EXAMINATIONS: Replacement
EXAMINATION RESULTS:

| RO | SRO |

| Pass/Fail | Pass/Fail |

I [ I
| | | |
|Written | 3/0 | $/71 |
| | I |
| | I |
|Operating | 0 | | 3/ 1 |
I | [ I
I I | I
|Overall | QA | | 3 &k |
I [ | |

CHIEF EXAMINER AT SITE: B. S. Norris (USNRC)
OTHER EXAMINERS: E. Yachimiak (USNRC)
R. M. Keller (USNRC)
L. E. Briggs (USNRC)
P. H. Bissett (USNRC)
N. C. Jensen (EG&G)

P. T. lsaksen (EG&G)

1.0 Summary of Generic Strengths and Deficiercies on the Operating cxams

The following is a summary of generi: strengths and deficiencies noted
during the operating exams. This information is being provided to aid
the ifcensee in upgrading their license and requalificatior training
programs. No licensee response is required.

1.1 Strengths

a. Communications between the members in one of the groups of
candidates that were examined at the simulator were clear and
precise. Orders were clear and direct and responses by the
operators were of equal clarity.

b. Supervisory skills, as demonstrated by one group of candidates
during the simulator portion of the examination, were effec-
tively used when directing the operators during abnormal and
emergency olant conditions. Time was taken to summarize the
plant's status so that each operating crew member understood his
responsibilities during th2 ensuing recovery efforts.




emergency plant conditions. Time was taken to summarize the
plant's status so that each operating crew member understood his
responsibilities during the ensuing recovery efforts.

1.2 Deficiencies

a.

In contrast to paragraph 1.1.b, communications between the
mempers in another group of candidates on the simulator were
poor. Plant conditions and parameters were often described
wi‘hout adequate clarification. Requests for information were
often non-specific and responses to thaese requests equally
vague.

The candidates were unfamiliar with the expected plant response
in the simulator while implementing section 5.4 of OP 3204,
"Reduced Temperature Return to Power."

Som SRO candidates had difficulty verifying, via the control
roo. logs, that scheduled surveillance tests were completed.

Some RO candidates had difficulty performing a plant
calorimetric by hand.

2.0 Sumrary of Generic Strengths and Deficiencies on the SRO Written Exams

The following is a summary of generic strengths and deficiencies noted
from the grading of the SRO written examinations. This information is
being provided to aid the licensee in upgrading their license and
requalification training programs. No licensee response is required.

2.1 Strengths

a.

Overall knowledge of plant systems design, control, and
instrumentation, with the exception of paragraphs 2.2.c and
2.2.d below.

Overall knowledge of procedures - normal, abnormal, emergency,
and radiological control.

2.2 Deficiencies

a.

b.

The effects of xenor oscillations on primary plant conditions.

The effects of a dropped rod on primary and secondary plant
conditions,

The basis for WHY the auto start signals are different for the
auxiliary feedwater pumps.

HOW the arming of the cold overpressure protection system
(COPS) affects the PORV block valves.



3.0 Summary of Generic Strengths and Deficiencies on the RO Written Exams

4.0

The following is a summary of generic strengths and deficiencies noted
from the grading of the RO written examinations. This information is
being provided to aid the licensee in upgrading their license and
requalification training programs. No licensee response is required.

3:1

.8

Strengths

Overall knowledge of plant system features in both safety and
emergency systems.

Deficiencies

a. The effects of core age on the Doppler Only Power coefficient.

b. HOW to locally start the diesel using the manual start lever
on the air start valves.

¢. HOW the arming of COPS effects the pressurizer block valves and
power operated relief valves (PORV) and PORV biock valves.

d. Radiological exposure control procedures.

Summary of Simulator Discrepencies

During the conduct of the simulator portion of the operating exams,
the following human factors discrepancies were observed:

a.

The Critical Safety Function Status Tree computer displays for
Subcriticality and Heat Sink do not always identify the correct path
to the operators. For Subcriticality, a red path is continously
displayed when at power. For Heat Sink, the path displayed is not
in agreement with the procedurally derived path.

Black and White tape is in use on the control room benchboards to
identify electrical bus configurations. This has not been done at
the simulator,

White masking tape has been placed on the handles of the switches
for buses 328 and 32N (power supplies for the rod drive MG sets) in
the simulator. The tape has been removed in the control room.

Barrel switch guards are in use around various pushbuttons in the
control room. This has not been accomplished in the simulator.




5.0 Personnel Present at the Exit Meeting

6.0

7.0

5.1 NRC Personnel
B. S. Norris - Chief Examiner

5.2 Facility Personnel

J. M, Black - Director, NTD
. Clement - Superintendent, MP3
. Harris - Operations Supervisor, MP3
. Martin - ATS, Simulator Training
Moehlman - ATS, Operator Training
Stotts = Supervisor, Operator Training

DXTomLO
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Summary of Comments Made at the Exit Meeting

6.1 The NRC discussed the generic deficiencies noted on the operating
examinations, see paragraph 1.0 for details.

6.2 The NRC noted the discrepancies between the simulator and the
control room as discussed in paragraph 4.0.

6.3 The NRC noted that the posted telephone numbers for contacting the
NRC are not consistent with those listed in EPIP-4112.

The facility stated that they would determine which telephone
numbers were correct and would ensure that the procedure and the
posting were consistent,

Review of Exam

The written examinations were reviewed by the utility and discussed with
the examiners after all candidates had completed the examination on
December 14, 1987. The facility's comments (Attachment 3) and the NRC
resolution (Attachment 4) are enclosed.

Attachments:

1.
-
s
4

RO Written Examination and Answer Key

SRO Written Examination and Answer Key
Facility Comments on Written Examinations
NRC kesponse to Facility Comments



ATTACHMENT 4
NRC RESPONSE TO FACILITY COMMENTS

The following statements address the NRC's resolution of comments on the
written examinations submitted by the facility (see Attachment 3) and changes
made to the answer key during the grading process,

REACTOR OPERATOR EXAMINATION

1.

1
1

01.b

.05.¢
.06.b
€070

.09(2)

.03.a

.07

.08.a

.08.¢c

.09.¢c

.03.b

Comment accepted, answer key modified.
Comment accepted, answer key modified.
Comment accepted, answer key modified.

Comment accepted, answer key modified to accept "cold leg
temperature decreases" as an alternate answer.

Comment not accepted. The ques*ion was intended to test the
knowledge of the magnitude of the change of equilibrium Xenon
levels. The candidates' responses will be nvaluated on a
case-by=-case basis.

Comment not accepted. It was not agreed that either TRUE or FALSE
was an acceptable answer. Rather, it was determined to delete the
question. Question point value was reduced by 0.50 points.

Comment accepted, answer key modified to accept "Containment
Instrument Air Compressors" as an alternate answer.

Answer key changed to include an additional acceptable answer during
the grading of the examinations.

Comment noted, answer key not changed. Consideration will be given
to candidates' responses which are appropriately justified.

Comment noted. The answer key and point values were not changed
because the level of design basis knowledge required to answer the
question was considered appropriate for the RO.

Comment accepted, answer key changed to reflect "RCS
overpressurization" as the correct answer.

Comment accepted, answer key modified to accept "Diesel has lost
control power" as an alternate answer.

Comment accepted, the reference material provided for exam
preparation was in error. The answer key was modified to delete the
word HIGHEST.



Attachment 4 2

3.05.¢

.09.b
3 3

w W w

4.10

SENIOR

Comment noted. Consideration will be given to any properly
explained response which assimes the steam dumps are in a Mode which
is normal for the stated plant conditions.

The answer key was revised during the grading process to allow
another correct response.

Aniwer key corrected duriny the grading process.

Comment accepted, answer key modified.

Comment noted, answer key modified and points redistributed.
Comment accepted, answer key modified.

Comment accepted, answer key modified.

Comment nct accepted, nor was there an agreement at the examination
review. Departmental Instruction OPS-3.07 pages 3 and 4 "Handwheel
Closure of Motor Operated Valves" stresses the requirement that
Cheater Bars not be used.

The answer key was revised and points were redistributed during

grading.

The answer key was revised and points were redistributed to include
adverse containment values that were not included in originally
supplied plant reference material.

Comment accepted, answer key modified. The reference material
provided for examination preparation was in error.

Comment not accepted, nor was there an agreement at the examination
review. Subsequent information supplied by the facility states that

the 233 gpm flow limit is "... to ensure adequate NPSH to the
charging pump..." The answer key was revised to indicate this
reason.

The ar-wer key revised to delete "at § 350 F" as a required part of
the answe. .

REACTOR OPERATOR EXAMINATION

5.02.b
5.04

See the response for question 1.06.b.

Comment noted. The answer key was modified to incorporate the rhanges
made to the rzierence data during the administration of the exam. The
change t~ che reference data, however, did not make it necessary for the
cand‘uates to have a Samarium curve. The candidates were asked for the
reference value at 100% equilibrium power, not the time dependent value.



Attachment 4 3

5.05

o O O O O,

.07.

.09.
.01.
.03.
.08.
.10

.01.

.03.

.05,
0%
.06.
.07.

.01.

.05.
.06.

Comments noted. The answer key for part a.2 was changed to allow a
candidate to provide a written response of power increasing and then
stabilizing at a new, higher value. The answer key for part b.3 was
changed to C. instead of B. The answer key for part b.2 was changed
to G. instead of H. In addition, the following additional ¢ swers
were changed: Parts a.l and a.4 were changed to add F. as an
alternate acceptable answer due to similaiities between the two
choices. Parts c.l and ¢.2 were changed to "H. or D." for the same
reason.

Comment not accepted. A condenser circulating water pump does
display the characteristics of a centrifugal pump when starting. If
the discharge valve were to be open during the pump start, the
starting current would be higher because of the low resistance to
flow within the discharge piping. This can be shown to be true by
referencing the circulating pump start procedure and the pump's head
versuys flow curve.

Comment accepted, answer key modified.

See the response for question 2.08.c.

See the response for question 3.09.b.

Comment accepted, answer key modified.

See the response for question 3.11.

Comment not accepted. The caution is applicable throughout the
entire procedure and should be understood prior to performing any
procedural actions.

Comment not accepted. The reference material supported the answer
key response.

See the response for question 4.09.a.
See the response for question 4.09.b.
Comment accepted, answer key changed.

Comment not accepted. The facility reference material supported the
answer key response.

Comment accepted. The answer key was modified to accept "if
equipment is deemed inoperable" as an alternate answer.

Comment accepted, answer key modified.

Comment accepted. Any superintendent will be accepted as an
alternate response for duty officer.



Attachment 4 4

8.07

8.08.b

8.08.c
8.08.d
8.09

Comments noted. Th2 answer key responses were modified to allow
reasonable candidate responses, as long as justification was
provided. In addition, higher classifications were deemed acceptable
with appropriate candidate justification.

Comment not accepted, based on the assumptions stated within the
question.

Comment accepted, answer key changed.
Comment accepted, answer key changed.
Comments noted. The answer key for 8.09.b was changed, the answer

key for 8.09.c was not changed because both parts of the answer are
needed to fully explain why the limit exists.



U. S. NUCLEAR REGULATORY COMMISSION
REACTOR OPERATOR LICENSE EXAMINATIDN

FACILITY: MILLSTONE 3

—————————— - —— - — -

REACTOR TYPE: PWR-WEC4

i ——— - ————— - —— -

DATE ADMINISTERED: B87/12/15

- - -

EXAMINER: BRIGGS/BISSETT

CANDIDATE: _m ________________

- - - - —— - S A — -

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 1n parentheses after the question. The passing
grade requires at least 70% i1n each category and a final grade of at
least BO%. Examination papers will be picked wup six (&) hours after
the examination starts.

% OF
SATEGORY % OF CANDIDATE’'S CATEGORY
YALUE  _TOTAL ___SCORE___ T AR s B 0. CATEGORY _ .
29,00 = _25.00 _______ bl e o = ALK 1. PRINCIPLES OF NUCLEAR POWER
PLANT OPERATION, THERMODYNAMICS,
. HEAT TRANSFER AND FLUID FLOW
24.5C
% g n s oY £ 1 L T 2. PLANT DESIGN INCLUDING SAFETY
AND EMERGENCY SYSTEMS
$2:00 - - 8800 o L 3 INSTRUMENTS AND CONTROLS
B E e R P R LN LI SN 4., PROCEDURES - NORMAL, ABNORMAL ,
EMERGENCY AND RADIOLOGICAL
CONTRDL
99.50
e e e o R % Totals
Final Grade
All work done on this examination is my ~wn, I have neither given

nor received ai1d,.

Candidate’s Signature

* QM% Z.0/ P~f3m M — O.S'M /’d




NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

Juring the administration of this examination the following rules apply:

i« Cheating on the examinatinn means an automatic denial of your application
and could result 1n more severe penalties.

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

3 lijse black ink or da~k pencil only to facilitate legible reproductions.

i Print your name in the blank provided on the cover sheet of the
examination,

3. Fill in the date on the cover sheet of the examinaticn (i+ necessary).
S Use only the paper provided for answers.

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

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

-~
-

. Number each answer as to category and number, for example, 1.4, 6b.

10. Ski1p at least three lines between each answer.,

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

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

13, The point value for each question 1s i1ndicated in parentheses after the
question and can be used as a8 gquide for the depth of answer required,.

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

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

16, 1¥ parts of the examination are not clear as to intent, ask questions of

- ———— -

17. 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 1in
completing the examination. This must be done after the examination has
been completed.




18, When you complete your exam:nation, you shall:

a.

Assemble your examination as follow.l:

(1) Exam questions on top.

(2) Exam aids - figures, tables, etc,

(3) Answer pages i1ncluding 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. 14 after
leaving, you are found 1n this area while the cxamination is still
in progress, your license may be denied or revoked.



1, __PRINCIPLES DF NUCLEAR _POWER _PLANT OPERATION, PAGE

- S e W e W S G e e . -

- —— - - e - -

QUESTION 1.01 (2.50)
a. State whether the parameters listed below would INCREASE,
DECREASE or STAY THE SAME as a result of a normal
power change from 75% load to BS5% load. Consider each
parameter separately and assume the control rod
system 1s in AUTOMATIC. Assume no operator action with the
exception of increasing turbine load.
1. Tavg
2. RCS Delta T
. 3 Reactor Power
a4, Fuel Temperature
S, Shutdown Margin
State whether tne parameters listed below would INCREASE,
DECREASE or STAY THE SAME as a result of a normal
power change from 75% load to 854 load. Consider each
parameter separately and assume the control rod
system 1s in MANUAL. Assume no operator action with the
exception of the increase 1n turbine load.
1. Tavg
2. RCS Delta T
. 8 Reactor Power

4, Fuel Temperature

S. Shutdown Margin

(x%xx3% CATEGORY O1 CONTINUED ON NEXT PAGE xXxxx¥%)




1. _PRINCIPLES_OF NUCLEAR_POWER_PLANT_OPERATION, PAGE

- e Do e e S e e ————— - —— -~

- . - ——— - ——————

QUESTION 1,02 (2.00)
Attachment 1.1 shows characteristic curves for two centrifugal pumps. Each
pump is equipped with a check valve on its discharge. Using Attachment 1.1
determine the system pressure and flow rate for:

a. Two pumps operating 1n parallel.

b. Two pumps operating in series.

(ssxxx CATEGORY O1 CONTINUED ON NEXT =AGE »*xx»)




1.__PRINCIPLES OF NUCLEAR_POWER_PLANT_OPERATION, FPAGE 4

- —— e e -

QUESTION 1.03 (2.00)
a. What is the subcooling margin of the plant if the following conditions
exist: SHOW ALL WORK {1.909
Thot = 617 F Tcold = S87 F
Ppzr = 2235 psig Psg = 990 psig
b. 14 power is lowered from 100% to S0%, how will the subcooling margin
(0.50)

change (increase, decrease, or remain the sam=2)?

(xx2%% CATEGORY 01 CONTINUED ON NEXT PAGE x%*xx%)



————— - - ——— - ————— -

——— - —— - ————— - - -1 —— -

QUESTION 1.04 (1.90)
Answer the following TRUE or FALSE:

a. A neutron population at equilibrium always means that the
reactor is critical.

b. Delayed neutrons are less 1ikely to escape resonance capture than
prompt neutrons.

Ca Delayed neutrone have a greater effect on reactor pericd after
a negative reactivity addition than after a positive reactivity
Addition,

(2xx3xx CATEGORY O1 CONTINUED ON NEXT PAGE #xx%x)




1. PRINCIPLES OF NUCLEAR POWER _PLANT OPERATION, PAGE 6

- . v - e e - A N e e e S W e S e - -

. - —— . - - ——— ————————— - — i ———————

QUESTION 1.05 (2,79)

HOW (Increase, Decrease, No Change) and WHY will an INCREASE in each of the
tollowing affect RCCA (differential) worth? Include effects and results on
neutrons and materials. Consider each case separately and state any
assumptions made.

a. Moderator Density (1,00)
b. Boron Concentration (0.75)
-4 Core Age (1.00)

(ss32x CATEGORY O1 CONTINUED ON NEXT PAGE *k%¥x%)



1. _PRINCIPLES_OF NUCLEAR_POWER PLANT_DPERATION, PAGE

- —— - — - —— -

—— e - - ——————————————————————— -

QUESTION 1,06 (2.00)

HOW (More Negative, Less Negative, No Change) does the Doppler Only Power
Coefficient change if the below parameters change as follows., JUSTIFY WHY.

a. Reactor power Increases from S04 to 100% power. (0.75)

b. Core age Increases from BOL to EOL. (1,251

(%xx32 CATEGORY O] CONTINUED DN NEXT PAGE ®xx%x)
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QUESTION

1,07

S _OF _NUCLEAR_POWER_PLANT_QPERATION, PAGE

e ————— - —— 1 — -

—————— - ——

(1.50)

With all systems in manual and no operator action, WHAT EFFECT (increase,

decrease,

no change)

and WHY will decreasing the circulating water

temperature have INITIALLY on the following?

a. Condensate temperature
b. Steam generator pressure
C's Reactor power

(sxxxx CATEGORY O1 CONTINUED ON NEXT PAGE *xxxx)

&



1. _PRINCIPLES OF NUCLEAR_POWER_PLANT OPERATION, PAGE 5

— i —— - ——— - ———

- ——— T ——

QUESTION 1,08 (3.00)

a. How does DNBR change (increase, decrease, no change) as each of the
following 18 1ncreased? (Consider each separately) (2.00)

RCS pressure
2, RCS f)ow
4 Reactur power
4, Core inlet temperature
b. What causes Beta bar to change over core life?

(xxxx¥ CATEGORY O1 CONTINUED ON NEXT PAGE #x%xxx)




l.. PRINCIPLES OF NUCLEAR _POWER PLANT_ OPERATION, PAGE 10

- . e N S

- ———————— o —— - ———— - ———————— ] ———

QUESTION 1.09 (3.25)

After operation at 50% for FOUR (4) days, power is increased to 100% using
control rods only (i.e.,boron concentration is not changed).From the
beginning of the transient until steady state conditions are reached,
explain HOW and WHY Xenor concentration will change in terms of production
and removal mechanisms. Include approximate times and relative magnitudes
(S0% power vs 100% power).

(xxxxx CATEGORY D1 CONTINUED ON NEXT PAGE *%xx1)




1. _PRINCIPLES OF NUCLEAR _POWER FLANT OPERATION, PAGE 11

. . ——— ——— - ——————— -

s e S e e - ——— - - - — - —— -

QUESTION 1.10 (1.50)

-9
A reactor at BOL 18 critical at 10 amps., Rods are withdrawn at 30 steps
per minute for 10 seconds i1n bank sequence.

What 1s the SUR IMMEDIATELY AFTER the rod motion stops”? Assume differential

rog worth 1s 20 pcm per step, effective delayed neutron fraction ie 0,006&
and the effective precursor decay constant is 0.1 sec-1.

(xxxxx CATEGORY O] CONTINUED ON NEXT PAGE *»%xxxx)




PAGE 12

5
———————— . ——— - — - — -

—————————————— . ——— - —————— - ————————

QUESTION 1.11 (3,00)

Indicate whether the value of the following reactivity parameters will
become MORE NEGATIVE, LESS NEGATIVE, or REMAIN THE SAME (no significant
change) for their respective condition changes below. Consider each case

separately. Briefly explain your answer,
a. MTC: Beginning of life to end of life.

b. Doppler only power coefficient: 1% to 100% power

C. Total power defect. Beginning of life to end of life.

(k3% x END OF CATEGDRY 01 xxsx1)
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UES .ON 2,01 —r—r—

Indicate whether the following statements, which pertain to the plant
air system, are TRUE or FALSE. {2+ 00)

The cold shutdown air compressors use TPCCW for cooling water
supply?

The instrument air compressors use TPCCW for cooling water

supply?
= SN SSUNEPIVN SEE WPV SR U-V-R SRV W-VSC S S-SV V-V V-SSR S s et S thlkz:;z
L o ,AQﬁgzz 2

4. The containment instrument air compressors normally supply air
to the containment header ring?

(k%% CATEGORY 02 CONTINUED ON NEXT PAGE %x%xx¥)




- —— - —— - — - —— - ————— - —-—— -

QUESTION 2,02 (2:73)

The reactor plant component cooling water (RPCCW) 1s comprised of three
separate subheaders, two of which are safety-related. Answer the following
questions in regard to these two subheaders.

a. Given below 18 a list of heat lovads. State whether each is supplied
by RPCCW Train A, RPCCW Train B, both trains, or neither train, (1.7%)

2,
3.
4,
S
5.
7i

Reactor coolant pump thermal barrier
Letdown h2at exchanger (HX)

Diesel generator lube o0il cooler

Residual Heat Removal (RHR) HX

Service air compressor

Seal water HIx

Safety injection pumps cooling surge tank

B. What TWO RPCCW loads would be cooled in the event of a station
blackout or CIA condition? (1.00)

(xxxxx CATEGORY 02 CONTIMUET LN NEXT PAGE #kxky)



2.__PLANT DESIGN_INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 18

. —— . - —

QUESTION 2.03 (2.00)
a. List FOUR (4) signals that will automatically trip the Motor driven
main feedwater pump. (1.60)
b. Why is molsture separator reheat steam not used to drive the Turbine
driven main feedwater pumps during startup? (0O, 40)

(xx%xx CATEGORY 02 CONTINUED ON NEXT PAGE %x%x2x)




2. __PLANT DESICK_INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 16

- - - e S . - -

RUESTION 2.04 (1.350)

a. What is the purpose of the crossover line from the suction of the
satrety injection pump ‘A’ to the suction of the centrifugal charging
pumps. (1.00)

b. tvplain the purpose of the "power lockout" feature associated with
valve MV BB13 (S] pumps common miniflow header isclation valve)?

(0.50)

(xx2x% CATEGORY 02 CONTINUED ON NEXT PAGE *%xkxsx)




2.__PLANT_DESIGN INCLUDING SAFET/ AND_EMERGENCY SYSTEMS PAGE 17
GQUESTION 2.0S5 (2:79)

a. Explain the Technical Specification Bases for the followirng

requirements for the S1 Accumulator Tanks when at 100% power.
‘20 C“‘.' /

1. Power is removed from the accumulator tank isolation valve.
y {5 Minimum water volume,

i Maximum water volume,

a4, Maximum nitrogen pressure,

b. List 3 occurrences that could cause accumulator tank pressure to rise.
(0,75

(nxxxx CATEGORY 02 CONTINUED ON NEXT PAGE *sxxx)







2. _PLANT _DESIGN_INCLUDING_SAFETY_AND_EMERGENCY_SYSTEMS PAGE 19

- — ———————

QUESTION 2.07 (1.50)

A large break LOCA concurrent with a loss of off site power has

occurred. The emergency diesel generator has started on the loss of

power and a containment depressurization actuation signal has initiated.
Approximately &0 seconds @lapse before the Quench Spray pumps deliver water
spray to containment. State THREE reasons why there is a time delay beftore
the Ruench Spray pumps are energized and deli1ver water spray to
containment.

(%332 CATEGORY 02 CONTINUED ON NEXT PAGE »xxxx)
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2. _PLANT DESIGN_INCLUDING SAFETY AND EMERGENCY_ SYSTEMS PAGE 20

. e . - e - —— - ——

QUESTION 2.08B (3.00)

a. The turbine auxiliary feedwater (TDAFW) pump has THREE (3}
steamline supply lines. TWO (2) are required to meet gle fallure
crieria considerations, WHY is the third supply lineequired? (0.50)

FW system 1n their
(1.00)

b. WHAT are the THREE (3) sources of water for th
ORDER OF PREFERRED USAGE?

c. WHAT are the FOUR (4) signals which ca
driven AFW pumps?

utomatically start the motor
(1.00)

g, WHY are the automatic start si le of the TDAFW pump different from

the MDAFW pumps”™ (0.50)
ANSWER
& Because one RCS loop ¢ be isolated.(0,801
b. Demineralized water orage tank. [0.25)

tank. (0.25)
ong Island Sound) [(0.235]
right order) (0,25)]

Condencate stora
Service water
(Listed 1n
c. SIS (O,

~Lo S/6 level (0.235]
Reduce the possibility of S/6C overfill [0,50]

(s8%%x CATEGORY 02 CONTINUED ON NEXT PAGE #®¥%x¥)
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Fa-a /%, ov)
QUESTION wbrot——eel 24+ 00—

For a large break LOCA, WHAT are the minimum number of emergency core
conling system pumps required to cover exposed fuel and limit possible

core damage? (f-JL) B o

Following SI reset, WHAT operator action(s) must be performed in order

to reinstate automatic re-initiation of SI? +OT 55
{(C ¢t )
S

14 TWO (2) charging pump are OPERABLE in MODE 4, WHAT RCS system safety
limit can be violated if BOTH are operated? Include TWO (2) significant
parameters, Ay —

(sxxxx CATEGORY 06 CONTINUED ON NEXT PAGE xxw¥xx)




2. __PLANT DESIGN_INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 21
QUESTION 2.,0% (2.00)

a. WHY would increasing battery charger output voltage above 143 volts be
a4 concern when charging & discharged battery?

b. WHAT prevents standby battery charger 301A-3 from being used to feed
more than one 125 VDC bus”?

c. I¥f the plant is at 100% power and experiences a loss of 1295 VDC bus
301A=1, WHAT compenent DIRECTLY prevents emergency diesel generator "A
trom starting, if required, from the control room?

d. Will a loss of any ONE (1) class 1E 125 VDC bus cause a DIRECT reactor

trip? 1f so, briefly explain HOW? Assume the plant is at 100% power.

(xxxxx CATEGORY 02 CONTINUED ON NEXT PAGE %x¥x%x%)
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2.__PLANT DESIGN_INCLUDING SAFET AND_EMERGENCY SYSTEMS PAGE 2

- —— = ———— O ———— o ————— -

QUESTION 2,10 (2,50

a. Besides LIGUID monitors, there are THREE (3) basic types 0f process
radiation monitor sampling channels at Millstone 3. WHAT ARE

THEY™ {1401
b. List FIVE (5) of the liquid process monitoring points. Also, state any

automatic actions associated with them when high activity levels are

detected. (1.5

(x2xx3 CATEGORY 02 CONTINUED ON NEXT PAGE *%¥¥x)



-

2. _PLANT_DESIGN_INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE

-

- e e e - . W . e - - - —

QUESTION 2,11 (2.00)

Answer the following questions concerning charging pump recirculation flow,

What is the primary reascn for having charging pump recirculation
flow? {(0.80)

Where 1s recirculation flow directed to during normal operation?
(Q.60)

Where 1s recirculation flow directed to during a small break LOCA
with RCS pressure at 2300 psia”® (0,60}

(nxxx% CATEGORY 02 CONTINUED ON NEXT PAGE %xxkxx)



3;:.-ELQNI-Q§§J.§N-lﬂgthlNQ SAFETY_AND_EMERGENCY SYSTEMS

- e e . ——

QUESTION 2.12 (1,00)

PAGE 24

Using Attachment 2.1, STATE the purpose of valve ADVI4., EXPLAIN WHY this

valve does not tap directly into the turbine building ring header.

(sx%%% END OF CATEGORY 02 *x%xx)

(1.,00)
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3. __INSTRUMENTS_AND_CONIROLS

e - —— e e e -

PAGE 295

QUESTION 3.01 (2.20)

The reactor 1s at 100% w:th all control systems in automatic, The
contrelling level instrument for number one steam generator fails high.
WHAT happens to the actual level in the affected steam generator (increase,
decrease or no change), WHY, EXPLAIN the transient to the first automatic

protective action. Assume no operator action,

(sxsxx CATEGORY O3 CONTINUED ON NEXT PAGE Xxx3%)



3. _INSTRUMENTS_AND_CONTROLS PAGE 26

- ———————— - — -

-

QUESTION 3.02 (2.70)
a. WHY is pressurizer level manually contrelled during a plant

cooldown, (1,00)
b. WHY is level controlled at S0 to 40% during a cocldown, t0. 50

c. HOW is pressurizer level program maintained during a power increase
from no loaa to full load. (1.20)

(xxxns CATEGORY O3 CONTINUED ON NEXT PAGE #*%¥xx)



3. _INSTRUMENTS AND CONTROLS PAGE 27

e - —— - —— - ————

RUESTION 3.03 (2.00)

The Reactor Vessel Level Monitoring System (RVLMS) consists 0f two satetl,
related instrument channels with eight level detectors per channel.

a. WHAT type detectors are used and HOW do they detect level . (1.2%)

b. What three (3) parameters are displayed on the control room CRT
for the RVLMS SYSTEM, (0.73)

(axxsd CATEGORY O3 CONTINUED ON NEXT PAGT w¥»sxx)
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QUESTIDON 3,04 ( .50)

TRUE or FALSE
wWhen the last (No. B8 indicator on the RVLMS does not indicate any level
in the reactor vessel, the core 1s definitely uncovered.

(xxx3%% CATEGORY O3 CONTINUED ON NEXT PAGE *xxx3¥)




3. __INSTRUMENTS _AND CONTROLS PAGE 29

- o ——— e - ———

PUESTION 3.05 (3.00)
WHAT is steam dump response/action during the foilowing plant  volutions.
ldentify the measured and reference parameters 1n each example. Steam
dumps are aligned normally for plant conditions. Include setpo.nts where
applicable. Consider each case separately. Assume Nno operator a“tion.
a. Reactor trip from 20% power.

D. Turbine trip with plant at 45% power.

c. Plant at SS9F, zero power.

(sxnsx CATEGORY O3 CONTINUED ON NEXT PAGE ®»#x%)



3. _INSTRUMENTS_AND CONTROLS PAGE 30

QUESTION 3.06 (1.80)

For each of the beiow rod contr¢! interlocks, state:
1. The setpoint

2. Whether rod withdrawal 1s prevented in auto, manual or both
3. The reason for the rod block

a. C-1, Intermediate range neutron flux.

b. C-I, OT-Delta T

c. C-5, Turbine First Stage Pressure

(xxxsx CATEGORY O3 CONTINUED ON NEXT PAGE ®¥%xix)




3. _INSTRUMENTS AND_CONTROLS PAGE 11

QUESTION 3,07 (3.40)
Give the BASIS for each of the following Reactor Proctection and Sateguards
fActuation System protective actions. INDICATE which of the acticns ctcan be
blocked. Identify HOW and WHEN the block 18 accomplished. Include
SETPOINTS where appropriate.
a., Source range High Flux
b. High pressurizer Pressure

c. OP Delta T

d. Pressurizer level High

(s¥sxy CATEGORY O3 CONTINUED ON NEXT PAGE ss¥xs)
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INSTRUMENTS AND_CONTROLS PAGE 32

- ——— - ————— - — o —— -~

QUESTION 3.08B (2.80)

Answer each of the following concerning the Emergency Diesel Generatore.

b.

when the Barring Device is installed can the diesel still be
started. Explain your answer,. (1,00)

After an Emergency start what three (3) automatic protective
signals can stop the diesel generator, (0. 60)

The solid state emergency generator load sequencer prevents

overloading the diesel generator on a loss of power to the emergency

bus. List automatic actions and equipment affected when this occurs.
(1.20)

(snesn CATEGORY O3 CONTINUED ON NEXT PAGE x¥xsx)




3.__INSTRUMENTS_AND_CONTROLS PAGE 33

- ——

QUESTION 3.09 (2.20)

Briefly explain HOW neutrons produce current in a Source Range (SR)
Excore Nuclear Instrumentation (N]l) system detector. Include both
nuclear and electrical reactions within the detector. {1.00)

A reactor shutdown 1€ in progress with the SR detectors reading about
10,000 cps and both Intermediate Range (lR) detectors reading 1X10E-11
amps, Te: minutes later the SR detectors read about 1,000 cps but the
IR detectors still reag 1X10E-11 amps. WHY does the IR detector cutput
remain the same”? (0. 60}

The plant is operating at 100% power with N44 out-of-service. 14 an
automatic reactor trip occurs and N4J is failed as is, WHAT affect, i+
any, will this have on the Nl system’s ability to monitor nmeutron +41lux
as the plant is stabilized in Mode 3. No action is taken. (0. 60)

(33383 CATEGORY O3 CONTINUED DN NEXT PAGE x2x3x»)




3. _INSTRUMENTS AND CONTROLS PAGE 24

QUESTION 3.10 (2.40)

MATCH the ESF Status Panel qroup description from the right hand column
with 1ts respective Group number from the left hand column, Only ONE (1)
description matches each Broup number.

a. Group 1 1. Consisis of lights for those components whose
status 1s changed during a CDA

. Group Il 2. Consists of lights covering the steam system

€. Group 111 3. Consists of lights that only light during the
injection phase

d. Group 1V 4, Most of these lights should always be ot}
however, some may illuminate during special or
infrequent operation

e. Broup V 5, Consists of lights for those components whose
status only changes when in the cold leg recirc
phase

$¢. Group VI 6. Consists of lights that are normally off and

will come on after an SIS

7. Consists of lights for those components whose
status only changes for the hot leg recirc phase

B, Consists of lighte for those components whose

status is changed during the cold leg recirc
phase and remains in the hot leg recirc phase

(x¥ «»t CATEGORY O3 CONTINUED ON NEXT PAGE »¥xxs)




3., _INSTRUMENTS AND CONTROLS PAGE 33

i — . - - —

QUESTION 3.11 (2.00)

HOW WILL the Cold Overpressure Protection (COP) system respond if an
operator were to arm both Trains while hot leg wide-range RTD TE-413A is
failed LOW? Include in your answer WHY each Train 1s OR 1s not affected
because of the RTD +fai1lure, and WHAT automatic actions take place. Assume
the plant is shutdown at 300 F and 700 psig.

(sxxs% END OF CATEGORY OF xx¥xx)




4, _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY_ AND PAGE 36

- —-—————

e ———— -

QUESTION 4,01 (2.50)

Answer the following questions regarding

"Loss of Instrument Alr" procedure

AQP 3562,

14 instrument air pressure was decreasing, WHAT THREE (3) air
compressors could be started in an attempt to restore pressure”? (1.00)
Under WHAT TWO (2! conditions must the reactor be tripped? (1,00)

HOW would Tavg be controlled after a reactor trip due to a loss of

instrument air®? (0.50)

(sxxks CATEGORY 04 CONTINUED ON NEXT PAGE sasay)



§.__PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE
RADIOLOGICAL CONTROL
QUESTION 4,02 (2.00)

TRUE or FALSE?

Answer the following true or false questions relating to the use
conventions associated with EOP’s,

a. 14 a caution statement occurs betore step one ot an EOP it wil)
apply only to the first step.

b. Unless otherwise specified, a required task need not be fully
completed before proceeding to the next instruction; 1t is
enough to begin the task and have some assurance that it ie
progressing satisfactorily.

c. Even atter a transition to another procedure, the steps
bequn before the transition was made must still be completed.

d. Once a Functional Response Procedure (FRP) is entered due to & RED or
ORANGE condition, that FRP must be completed, unless prompted by a
higher priority condition.

(5303 CATEGORY 04 CONTINUED ON NEXT PAGE %3%%3)

3. 4 4



4, _PROCEDURES_- NORMAL, ABNORMAL, EMERGENCY_AND PAGE 18

v —————— - —— - ——— W ——— -

- ———— - -

QUESTION 4,03 (2.50)

List the FIVE conditions that support or indicate Natural Circulation (NL)
Flow as stated in EOP 35 ES-0.1 Reactor Trip Response (step 9). Include
parameters and trends.

(sxxxs CATEGORY ©O4 CONTINUED ON NEXT PAGE w#s¥xs)




4, _PROCEDURES - NORMAL, ABNURMA , EMERGENCY AND PAGE 39

- - ——— -

RADIOLOGICAL CONTROL

QUESTION 4.04 (2,00

List the six (&) Critical Safety Functions IN ORDER FROM HMIGHEST TO
LOWEST PRIORITY,

(29xx8 CATEGORY 04 CONTINUED ON NEXT PAGE »x»xx)




4, PROCEDURES_-_NORMAL, ABNORMAL, EMERGENLY_AND PAGE

- ——— e e - —— - - — -

QUESTION 4.05 (2.50)

The following concern Department Instruction No. 3-0PS-3,07 on valve
operation.

a. What are the FOUR requirements regarding manual seating (handwheel
closure) of motor operated valves. (Q,
b. How are manual valves VERIFIED OPEN during performance of a
valve lineup. Include all required valve operations. (0,
& WHAT action must be performad prior to plant cooldown f0or a
backseated valve? WHY 1s this action necessary” (0.
d. WHO can authorize backseating a valve, (0.

(xxxxx CATEGQO'-Yy 04 CONTINUED ON NEXT PAGE Xxxxx)







4, PROCEDURES - NORMAL, ABNORMAL, EMERGENCY_ AND PAGE 42

- ——— e e S e e - ———— —— —————————

———————————————

QUESTION 4,07 (2.00)

State the ACTION required by OP 3202-Reactor Startup, if the following
conditions are observed during a Startup. Include times as appropriate.

& Lowest loop Tave less than 551 F (.79
D; Unexpecteo ircrease in source range count rate (0. 283
c. Reactor critical below Rod Insertion Limit (0,50}
d. Fleactor not critical at MAXIMUM rod position per ECP (0.50)

(xxx%x CATEGORY 04 CONTINUED ON NEXT PAGE xxxxx)



4, PROCEDURES -_NORMAL, ABNORMAL, EMERGENCY_AND PAGE 47

- . e e e -

e - ——— —— - ———

QUESTION 4,08 (3.00)
The plant has experienced a reactor trip and procedure EOP 35 E-0, REACTOR
TRIP AND SAFETY INJECTION, has been entered. Per the EOP 35 E-O

FOLDOUT page answer the following, include appropriate setpoint numbere
and adverse containment,

a. State the reactor coolant pump trip criteria. (1.00)

b. WHAT are the S1 actuation criteria. (2.00)

(kxxxx CATEGORY 04 CONTINUED ON NEXT PAGE X%xx%xx)
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4. _PROCEDURES - _NORMAL, ABNORMAL, EMERGENCY_AND PAGE 44
10L

————————— - —

GUESTION 4,09 (3,00)

Answer the following questions concerning procedure ADP-35&66, "Immediate
Beoration"”

a. WHAT are the FIVE (S) entry conditions for AQDP-35&6467 (2.00)
b. WHY is Immediate Boration charging flow required to be < 233 gpm? (0,50)

€. WHY is Immediate Boration charging flow required to be > 33 gpm? (0.,S0)

(xxx2% CATEGORY 74 CONTINUED ON NEXT PAGE #xxxx)
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+_ . PROCEDUREE - NORMAL, ABNORMAI , EMERGENCY_AND PAGE 45
RADI

- ————

QUESTION 4.10 (2.50)

A plant heatup in preparation for startup is in progress. Plant
temperature is 325 F with a heatup rate of S0 F/hr. When the operator
attempts to open the "D" safety injection accumulator discharge valve
it will not open. The Maintenance Supervisor informs the Shift
Supervisor that the valve 1s mechanically damaged but repairs can be
completed within 24 hours. The Shift Supervisor declares the "D"
accumulator inoperable and tells the Reactor Operator to continue the
heatup.

Explain WHY the heatup SHOULD or SHOULD NOT continue and

WHAT ACTION, if any, 1s necessary.

(xxxxx END OF CATEGORY O4 xx%xxxx)
(exxxxxxxxxxxy END OF EXAMINATION SXEEEXXRAEKRXEKEX)
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1. _PRINCIPLES OF NUCLEAR_POWER_PLANT OPERAT

- ——————— T —————— ———————————— -

- ————————— " ——————— - ————— - — —_—— - — - —— — -

ANSWERS ~- MILLSTONE 3 -87/12/15-BRIGGS/BISSETT
ANSWER 1.01 (2.50)
a. 1-INCREASE
2~INCREASE
3-INCREASE (5 X 0.29)
4-1NCREASE

5-8STAY THE SAME

b. 1-DECREASE
2 INCREASE
3-INCREASE £S X 0,281
4~ INCREASE

S—INERERSE STRY THE Séme ?-}

REFERENCE

‘Millstone 3 "Reactivity Operations” Lesson Plan

Millstone 3 EOs RTJ-01-C-006,7; RTF-01-C-007; RTE-01-C~-006
K/A 19200BK121 3.6

K/A 192008K124 3.5

192008K 121 19200B8K 124 «.s0 (KA'S)
ANSWEK 1.02 (2.00)
a. Press = SB psig [0.501]
Flow = 93 gpm [0.501]
b. Press = BO psig [0.501)
Flow = 117 ggm (0.501]
REFERENCE

HTFF Fundamentals Ch 12 "Fluid Flow Applications”, pages 33-36

Millstone 3 EOs HFE-01-C-00S5, 006

Millstone 3 "Fluid Movement" Lesson Plan

K/A 004000AR4,02 3.2

K/A 004000A4.03 2.7

K/A 004010A3,02 3.9

004000AR402 004000A403 004010A304 .s (KA’S)

PAGE
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—————— - e

ANSWERS -- MILLSTONE 3 -87/12/15-BRIGGS/BISSETT

ANSWER 1.03 (2.00)
a. Tsat for 2250 psia (2235 psig) [0.50)
= 652.67 F [0.50] ;
SCM = Tsat - Thot = 652.726 - 617 = 35,76 [0.50) i
«7 C7
b. SCM will increase [0.50]
REFERENCE
Steam Tables
Millstone 2 Text "RCS" pg 33, "PZR & PRT" pg 16

HTFF Fund, Ch 3 "Thermodynamics", pgs 43-51
Ch 13 "Natural Circulation", g 4

Millstone 3 E0s HFE-U10C-006

K/A 191004k 114 2.4

001000A106 00 1000KS03 015000A/102 5w A AT R
ANDUWER v .50

a. EALEE [0. 509

. FALSE G50

4t TRUE £EO. S0 ]

REFERENL)

MILLSTONE & & SRR i &3 RTG O] Q1)

MS I Delayed Neuwtrons Lesson Flan, page 27

ME & "“Neutron Sour ces o and Suaberitical Miltiplication Lesson Filan,

pages 10,
K/ O)JO10K50¢8 2. 5

0013101503 vew (KRS
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1o, BRINCIELEE OF NUCLEAS POWER FELANT OTERGTION, FAGE

THERMODYNAMICS, HEAT TRANSEER AN FLUID FLOW

ANSWERS =~ MILLUTONE & P/ L2/ 1 5-BFRIBRE/ETCEETT

ANSWER ) LR (1,507

. Decrezse 10,251 more heat 18 extracted [0.25]

- I8 Uacrecse [0.29): decreacse i1n {eedwatsr temperaturs [0,251 f‘

€ Increace (0O,25]; m:deratog dengity decreases [0,.251] a‘
6h CE(]Q -k%; ‘h@wv?(&taqkaAL cﬁﬁu:nexzaua Coaf
Milletone “Pla-t Cycles" Lesson Flan

Milletore Text "Circutlating Water"

Milletone 5 EDs CHE-OL1-U-015,14

K/Z8 QOOOOTEICLOT 2.8

/6 OQUO0OREX 105 4,1

OOIHCERYIGE QQOCGSE L 08 ¢ & oAD' S)

REFERENCE

e Y €A

LNEWER .0 (2. 00)

a. 3.5 Increase
2. Increase

B e T i
.

.
o' PDecreasc
9. Decreast LG, 5070

b. Depleticn of U-235 [0.850]
Buildup of Flutomium (Puw 239 & 241) [0,80]

REFERENCE

Milletone 2 “"Boiling Frocesszses" Lesson Flan, page <4
Millstone 2 "Delayed Neutrons" Lesson Fran, paoe 9
Millstorne 3 EO's HFE1-01~C=004, 003

K/0 0C1000KS20  %..

/8 001Q00KS2E 3.t

K/ZA 0Q1O00KS3I0 3,1

O01000KS18 DO 100O0KS28 001 0ODKESI0 v (KA'E)
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o THERWODYNAMILS, HEAT TRANSFER AND ELULD FLODW
- ANGWERS ~= MILLSTONE 3 ~6//12/15-BR1BGS/ BISSET
fo
;;I::L.
é;*answea 1.08 (3, 28)
a‘:Lﬂft.r the power ncrease, xenon concentration initially decreases (0,907

W since the removal of Xenon by decay [(0.29] and burnout [0.285] is greater
ll than the production of Yenon from fission [0.25] and the decay of Iodin:
L (0.25). After approdimaterly 5 (4-6) hours [0.25), the production rate 1o
- greater than the removal rate and Xenon concentration increases [¢.50)
L untal equilibrium 1s reached after about 50 hours (0,503, The new
; equalibrium YXenon s approaamately 1.29 (1,15 - 1.35) times the oriainal
" value (0,50}
' REFERENCE
t Prlletone 3 “xenon % Samarium” Lesson Plan, psaes 19
Millstane 2 Els RTE-01-C=004,00%,
LKA 001000KS I 3.2
LKA DOL00OKSIS 2.1
L 001C00KS 33 001 000KS3S aee (KA )
|
 ANSWER 1a10 (1.50)
{ a. In 13 zec, delta rho = (20pem/step’ (30 steps/mine (17& min) =i00 pem
{ La, 5G]
| =1
| SUR = 26(0,1 sec (0., 001)) /{6E~TF - E=T) [O.503
= 26 (1E~4) /9E-3
= 0,52 DFM [0.5C1

REFERENCE

Millstone 3 “Reactor Uperations" Lesson Flan
Milletone 3 EOs RTG=01-C~-00g

KA COLO00A106 4.1

K/ O15000A102 3.5

V1 000A 106 O1S000AL0Z s (KA'S?
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2o PLANT DESIGN INDLUDING EAFETY ALY EMERGENCY SYSIEMS FABE 08

ANSUHERS =~ MILLSTONE 3 =B7712/715-BRICGS /RIS TT

C},fﬁi}

ANENER £, 01 T TRTARE

1o FRLBE - LQ.51

AR S R

4, FALSE (0.51

BEFERENCE
Milletone 3 EGe PAS-CG1-C=003.4,08,7

Pillestone 3 Text “"lnstrument Arr" pages 2-9
F/A O7BOQOKICA 2.6
/A Q780GOKIVE 2
E/R 07920001401 3.9
G2RO00Y 102 O7EOOOKL104 M ER000K 401 «s v KA S)
ANSKHER 25 0% s )

ety | SO RE

. TRAIN A

4. NEITHER

&, BOMH

5. METTHER

& TREIN B

TRESIN A (0,25 eachl

. Containment air recirculation coolers (GriSetry

. Neutron shield tank conlers ( Qe f; XC.Sbj
. Cottwnmpment orabument o ¢ oy

F‘\'EFFRL?N"&;. B e J

Millstone & Text "RFOCW!, paoes 2-3
Millastone = EQs COF-005,015 {— ‘z

L/7A 00BOGGK4AO ] .4

bl

%)

K/ OOBGZ0A304 5.6
QOUBOOGKAE0 | CGOBOIOAILA +os (KA 5




<= MILLSTONE 3

HBREWER <D (2. G

8 l.low suction presgure [0.40]
2.Low lube o1l pressure (0,40]
3. 8ustained undervoltage on bus 34C [0.40]
A.Feedwater 1eolation trip signal [0,440)

. MetFr pooteostan Camm, Ledt) o %)

b. Fressure 1= not high en (0,403

REFERIENCE

Millstone X Text “"Feedwater", pagee 2,6,15
Millstone 3 FEOn FWE Ol-C-035, 11

K& BSuaxdlis 3,1

K8 OSS000V 103 2.1

QOIOOO R0, L CKAED

ANSGWE F 2,01 (1,50

Towt.

!

SIENS FABE

~B7/12/19-BRIGGS/BISSETT

ﬁ/ro.yo:)
y

tneuree that the Slikg ard the Clre have a suctionh supply ot wator

&
[0, %01 guring the cold leg and hot leg recirculation modex o
gnearation [0, 501,

B. Frevente snourious or 1hadvertent valve movement

circuit problems o unintentional operatior

REFERENCE

Millstone -3 Text “FLOEY pages 15,34,41,
Mil. stone % EBls C-01-ECO=000,03%2

K8 OQQeN0O0OMA0E

K8 QOAGOORBO Y 4.0

- . < F R
QOSOOGOES 0% 54 KKATD)

LOSBO0O0H G0

(due to control

action). [0.50]
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2L PLANT_DESIGN INCLUL.NG SOFE
" ANSWERS - MILLETONE 3

m
=4
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~87/12/15-BRIGGS/BISEETT

. ANBWER 2,08 (2. 75)

4.1 Unable to meet single failure criteria.l0.50]
L .2 Bufficient inventory for core refloond. [0,50]
0 .2 Less volume for nitrogen gas [(0.25], therefore sufficient water
injection may not occur [G.282.

complete, thus less water 18 availatle for core flooding.[0,801

b Accumul ator tank being filled. L[0.25
RCS inleakage. [0.25]
Fatlty pressure ragulator, [Q,2%]
(there may be others)

REFERCNCE
Millstone 3 Text "ECCS" pages 44-48
Millstone T Technical Specitications
. Millstone 3 Ells C-Q1-ECC=008,015,040
KA O0KOOOKSOE 2.8
K26 U2&0201603 3.0
K/ZA DO80ZDR107 1.3
QO6000KS02 CO6C2LAL0T QUAOZORE0GT v s EATE)

ANSUHER 2. 0% {2.00)

& a Minimize reaction forces (reduce pipe whipd!, [O.50]

4 Minimize mass fliow rate that a main stezm 1solation valve nust close

apainst, [0,50)
Reactor coolant syetem cooldown rate 18 limited. (0,507

1 Measure steam +low rate. L0, 50]

REFERENCE

Millsetone I Text "Bteam Generator'" pages 1&,17
Millstone 2 EOQ MSS-01-C-001

K/Aa 000040EKEDEG 3.7

/A OOOQ40EKZ0Z 2.6

 OD0040K 106 O000A0K Z0Z eos (KA’S)

.4 Hinh pressure gas force:z more water 1nto the RCE psfore L) owdown



2o PLANT _DESIGH. INCLUDING SARETY AND_EUERGENCY SYSTENS e

PR AR e - - -— o — -

FOISHWERS == MILLSTONE A BT/l 15-HRIGGS/BISSET]

aMSWE R g Uk Sind)

EDG has to come wp ta spensd (10 seconds) [0.901]
B2 oump breaker time oolay ( & seconds: [0,5Q]
&= header has to be +31]lled (45 sgconds) (0,501
heFERENCE

MILLETONE = TEX CLt pages a4, 20

MILLSBTONE 3 TEXTY "Q5 paqge L

MILLESTONE 2 EUs CDA-0U4, 008,083,
KA H QREOOOI 4
Aey QR&O00E a0 a8

U260 “_f‘__'.'

7 (LCLCQ/J : ok B
4@,7{/4,@-(// with  altoched

Q00,001,004 ?‘(u/::ru’w/a"’\).‘vt‘e’{/ué

{

>

AR

REFERESLE
Millsetone
Millstone

5 -

A A ‘r.\i-! - T A28 A

OOk 401 &4, &
GOOK 1G] J& Y OdE 10 L1000 402 e o (KRS
i :
D IRE R e L IR
A Siagni+icant hydroagen production OCCUrs increassad chance 101

& Air start solenolid valwve, [O.S50]

a. No (0. 503 oV QMQWMWW

REFERENCE

Millestone 3 EQ=s 125- C=000, QU

Millstone = Text "i25 Vi Evetem" pages Z,4:"Diesel Generator and Supr
Systems" paage S

Millstone 3 AOF 3542 Attachments AEC,D page 1

KA O83000K 10T X, 3

/A 063000KI0L1 4.1

E/A O&3I000KIC2 3.7

E/6 O82000KSOT Z.¢

QLEZO0UE 107 Q6T OO0 O 20000 200 QEIQOOKSOZ i G ¢
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ANSWERS -- MILLSTONE 3 -B87/12/15-YACHIMIAK, E. lu»?\ % a

ANSWER o AP OO— e }
a. 1 charging pump C+253(O . vc) v6)

safety injection pump u&A213[F
1 residual heat removal pump COTQSQCk”“°]
b, close the reactor trip breakers-&OTQSJCF 5‘3

c. RCS overpressurization (O35 i—pt——reduced——REtStemeretares—ito+353—~

: EL
REFERENCE P A,
Millstone 3 ED ECC-02-C-010; RPS-02-C-018
Millstone 3 Text "RF3AS" page 65
Millstone 3 Technical Specifications pages B 3/4 3-3,4-15,5-1
K/A 006000 K&.02 3.9
K/A 006000 K&.03 3.9
K/A 006020 K4,06 4.2

*
2.6¢ @.cr) W

006000K 602 006000K603 006020K406 cv. (KA'S)
ANSWER  6.02 (2.40) g A/OQ

al a.

b, 6. -

£¢ 2 (6 X 0.40) ?

dl !Q ‘

e. B,

TR

REFERENCE

Millstone 3 EO ECC-02-C-006
Millstone 3 Text "ECCS" pages 846,87,120
K/ 013000 A3.02 4.2

/}M3000A302 « o0 (KAR'S)




~87/12/15-BRIGGS/BISSETT

 ANSWE S 2410 (. S0

r

:

i.
3
I
|
|

1 gas ([0.333
£ oparticulate (0.33)
3. sodine [O.33)

E/6 biowdown —process stream 1 tsolated

TE drainse —process stream 1s diverted to LS

Liquid waste -procress stream 1= 1solated

Auiliary condensate -process stream 1s diverted to sorated drainsz
RFCCHW —-none

CVCE ~isolates letdown

Containment recirc cooler service voter-nahes

o R Q3G =], 30

NO U D N e

REFERENCE

Millstone 3 fext "Radiation Fonitoring' pages 2-4,14-1%,43-44
Millstone 5 kOs RMS 01-0-007

/A Q730008 501 X, 6
/i O73000F 201 A

Q73000 101 Q7 I000K 201 « 53 LKA®S)

FANSWER o B (2,00)
é. Frevent charging pump from overheating during periods of low 10

operation. (G, 280]
B Eral water heat esuchanger.[0.60]
Cx RWET, [0, 501

REFERENCE

Millstone 2 Text "“CVLCE" pages 135,14
Millstone 2 ECs C-01-CHS-0Z2,023
K/ 00Q010KEe06 2,

QOED1OK &OE s sy (KRA*8)
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1.00)'

«Fiit!vCCFVICﬁ air aurxng & loze or decrease ci snestrument air p*cssuvw j
(¢} 5éﬂ,ngintasn'thﬁ quality of air by first diractxng gervice air thera“q"
%ﬁ ihﬁtrumant air aryer.(0,50) _ _

. e 1 . !
14 -y v, ol o Sy = e g's 0
e T R WL LTSN LD W TS AT RN TR B W TR e SRR

_ﬁMFERENCE : At 4 e
s illstonz 3 Ttkt "Instrument Air" pg ¥ _ S e =Epeh
~Millstone 2 EQ PAS-CL1-C Q0% ; T T
mg fi O79000KAGL 2.9 ' LT, O
I ?9eoor4n1 .o s AEATE)

1 .
u \‘l'




< nﬁ‘50¢503.' Feeﬂwafer flow ut;l decrease (ugaes wRen a,b'

nkrdr signal 1g genercted (g, 303 The resctor will tr:p pn 3 et
or level é 502 becauvse feed flaw remaing 19;: tha~ :

_:t_q. '4—"' .._r.l .

II»QSFQ@I{E 1%L Failurﬁ ﬁn#lys;s pgq. sn & 81
Q;&OM 112 .5
0&&0@@#*1 3.4%
B TR
LRLE000E 12 T e 2y

"ty

o ‘5 'Cim : ; ("20 ,‘éf

::‘h-r‘ha &utamatac cdnﬁrgller uses a hot calibrated level inst-ument (1,900

: E’lsures aaa,.uate WA!:M tnventgry. [2.507
Prﬁssumzer 35-5:91 1¢ programmed to vary based on auctionecrec high

: laap ?ev@ g1onal [0.401, As power increases from nc lead the programed.
pldnt Tave increases which generates a level error signal [0.40).  The
T level error sighel will control the charging pump flow control viive te

Cdnpurease 1zvel to the degired value [0.407,

- Ms% i‘ys. Description. VYol.4, Fressurizer Fress. & Level pgs. 20-2%.
M{ﬂ O11000KALT 2.5 O11000K807 2.6

. Fressurizer Fress. b Level Contrel €D FRL=01=C=-015, 02& & 07
ﬁfmmmam L OILC00KA0T «s 0 (KQ*S)

!"'
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{;&..‘..—1&51&9{3&&1&-&3&_ngsn_;s ALY B0
- ~87/12/15~BRIGGS/BISEETT
e
| ANSWER 3.03 (2.00)

h] A,  Heated junction thermocouples (HITC)I[C.251., The autput af the HITL £
b compared to the output of an unheated Reference Thermocoupls (Lo [0S0l
1{ the output of the HJTC is sigificantly higher than the reference t°
& the system considers the zensor to be uncovered (0, 50).

‘b, Level in the vessel head [0.Z5 eachl

5 Level 1n the uppsr plenum €
; whghwee teonperature of the unheated thermocouples JL
- REFERENCE

’ M: NSSS Vo!.4, Incore Te System and RVLME, pas.4-10,

EO 1CC-C1-C~013 AND 002
| EZ8 Q02000107 2.5% GOZ2000K402 5,.5%
’ QOZ000K 40 QOG0 107 e (KRS

- AMNENER .04 . = D)
FALSE [0.%01

REFERENCE

MPE NSSS Vol 4, incore Toc System and RYVLMo, pos 4-10
' EQC ICL-01-C~wi1Z and CGZ

} K/78 QOZ000K1G7 J.5% 00Z000K402 JT.5%

QOZ200M 107 OQZ2000kE40% «ss LKA ED

~ ANSWER 3. 05 (3, 00)

a. Steam dumpe will arm and actuate to reduce Tave to no loag Tave

of S82F L7031,
Tave - Tno leoad (fixed signual when reactor trip 18 senced) £OvdRI

b, Steam dumps will arm and actuate to reduce Tave to Tref (no loz2d this

example: [0.75]
Tave - Tref (first stage pressure) [0,25]

c. Steam dumps are armed 1n the steam pressure mode and will actuate
to reduce pressure to 1092 psig (0,751,
F pt S07 - F setpoint (0,253,

REFERENCE

MEZ NSES Vol.3d, Steam Dump, pas. 10-17%,
C~01=-SD5~010 & OIS

K/ZA 041020K417 2.7 041020K41E 3.4




O4 100
CANSWER - 3.06
L@, 20 prrcent power

Auto and manual

. Frevent nuclear
t'by 3 percent below
Avto and manual
Eliminate causze

i 15 percent powe!

Frevent auto rodg
Aulo anl v

MEZ NESS Vol. 4,
E0 C~=01-ROD~00O%
K28 O01000KA4A07
QO LO00KE0E

hod

-
35 7

CNTHOLE

REFERENCE g of 3ac3

OO100OKAD7

~87/12/ 15-BRIGES/BISSETT

Liv.4 17 a vikATS)

(1.80)

LO. 20 eachl
over powetr Intcr. Range
O0T-Delta T varieble setpoint

uf impending trip

7
withorawal below 1S percent power d&i *Z) Lﬁ([l&l
v VCGO\* vh/)fvi‘k

Do

()

Control System, pags. 57 anc Takle 2.
GO1000K408 2. 2%

s v TEA® B

ANSUWER S Q7 {Z.40)
i a. Baeist lncontrolled RCCA bank withdrawal from subcritical, 1G.000
Block: Manuzi L0.20) wher Gakd Int. Range are above 10e-10
emps (F=&) L0, 307, /%’a (5
b. Basis: Frotect RCS and ite components from overpressure, O
Klock: Cannoct be blocked, (0. 203
¢. Basie: Frotects anainst excess KW/FT (and high fuel 1en¢ﬁ) LO.5
Rlock: Cannot be blocked. [0, 201 .
s
d. Basie: Fackup overpressure protection and to prevent water
| discharge through safety valves. [0.50]
' Block: Auto blocked (0,20) at less than 10% (F=7) [0.30]
REFERENCE
MFS NGSS Vol. 5 RFEAE pgz. 39-61
MP3 T.8. pgs. B2-3Ské
EQ RPS-01-C-020, Q40
K/8 012000K402 3.9 0120008406 3.2 012000K604 2.5
01 2000K604 012000k 406 0L 2000K 402 oo AKAYS)

LD it o5 e A
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e L INSTRUMENTS AND CONTROLS PAGLE | &1

p s '

S ANSWERS —~= MILLSTONE 2 ~B7/12/15%-BRIGBS /RISSETT

B et *

b

|

- ANSUWER >3 N8 (2.807

4 a. Yes [0.20). The diesel can be started by using the manual start
lever on the Air Start Valves [0.801

b. Overspeed (0,201

| Low Jlubiz o1l pressure [0.20) ET‘

v Generator differential current L0,201] 4}

o (0. 262 (o)

| c. Strips all loads¥except (484;: volt) load center and (notor control

? center supply breakerc)ems the running charging pumps (C. 901,
Selected lcades are started 1n @ predetermined sejquence (0,403,
Generates o manual start block signal [0,401,.

REFERENCE
' MEZ BOF Yeol. 1 EDE & Support Systems pgs. 14 & 15
‘ M5 EOF Vol. 1 Diesel benerator Sequencer pas. 1 & 2

K/ 064000K105 2.4 0&6400K402 2.9

EN EGS-01-C-007,002,C05

Eil 4KV-01--C~013

QEAQTOKANZ GEE000 105 .2 s TKA?S)

ANSKER 3. 0% {2 200
&, a neutron and & boron interact to yield an i1onmized (¥) lithium nucleus

and an ionized (+) alpha perticle [0D.502 these 10ns create additicnal
jon paire [0.25]) which migrate to the detector & cherqged

| electrodes [0.Z25) OQ “LJUE wo i ?’){

| 4, I1X10E~1Y1 amp signal 18 used as & reterence¥ior aamme compensation Loy, &80

c. Sk detectors wilinmot be enerqired [0,60]

REFERENCE
Millstone 3 Eids NIS-0O1-C-700-009,011 & NIS-01=C-702-014
Millstone 3 Text “Excore N.I1." pages 6,16,20,26
K/A 015000 K4,01 3.1
K/A G15000 KS.01 2.9
K/A Q15000 Kb6.02 2.6
i G1S000KE0L O15000KS01 015000K401 s » TKA*S)




3 HNEWERE ~= MILLSTONE 2 ~B87/12/15-BRIGES/BIEGET!
PANGWE < 1.0 (Zs 407
a. 4,
tll b-
By % L& X Q.40)
- Wil e
e. B.

P

REFERENCE

MET NGB3 Vol. = ECCS, pages 86,877,120
E/iA OI13000 A2, 02 4,2

EQ C~Ol=-ECL~007,010,011,012,013 % O14
QL IOQ00ORIOY e oo TEARTB)

ANSUE 5 3.11 (2. 00) (oAU a”
Trairs B block valve My BOOOB) wilil f“'ﬂer f p T}

FPORV (PLY=4%&) will not ODPH L, 4“1

Train A blork wvalve (MY BOOOAD WIILVPCFﬁ‘rU 403 %

PORY (FOV=455a) wili open [0.40) because traan "A" ot LOF systes
vwaes autioneered LOW temperature for a pressure setpoint [0.40

REFERENCE
MBS NSSS VOL. 4, P2t . Fress. & Leve)l Control, pages 13-15

F/ZA 010060 K4,03 4.1
EQ FPPL-01-C--C13 & 014
010000402 . e s LEBTED




P D M B 11 O R [ T - e am N R S e e . e . T Pl 1
4 t kBl . L [ Lo el tadigy LAV, LSk T s e R L My T e N L o el el B Y
v . = et SER AR L f it e o e
» 3 v ’

’;1#Li’?w“ A TH
“E?ﬁ%i:g;ﬂﬂm_j," ST i , ‘ , 4
%msi*:,;mm“agmmh.‘msagugx-mu PAGL: 63 :
A IQLEQIQ&L_EQQIEQE_ ,
B e , :
i f-f'-hmiiﬁs == MILLETONE 3 =B 12/15-BRIGGS/RIESETT {
.{1"* A
'_I
 ANBWER 4,01 (2.50) |
standby i1nstrument &ir :
shutdown 1nstrument air £33 % 0,333
uEervice
. b, air pressure decreasing rapidly Lu.50J ,
loss of turbine/teedwater control LO,350] :
' ¢. use of /G atmospheric steam bypass valves [0.50]
REFERENCE
. Millstone U EOs A6Z~01-C~-000,001
- Millstone 5 A0k 3542 paage 3
LK /ZA 000065 EKZ. 08 D,
Dt KA O0006S EAZ.O6 J.4%
f 000065K308 CODOLEAZ0E «es CKATE)D
. |
& 5
| ANSWER 4,02 (2.00) i
s :
I a. FALSE [0.50 eachl
e _
. b. TRUE |
e, . TRUE
‘ - 4 TRUE
| REFERENCE

ME3 EOF Format and Use pas. <.4 & &

Enabling Objective tor EOF format and use No.2,3 & 0
FiA 194001A102 Flant-Wide Generic 4.1%.

154001R102 ox s CEATE)

!
Pv
L
|
[
\

S B S Wl [ I S i R W R Rl T - o T
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a-uqﬂoﬂﬂﬁté_ﬁgNoﬁnﬁkt EMERGENCY _AND - FHBE o
1 ‘
3{\Aususrs — MILLGTONE 3 ~877/12/15-BRIGGS/BISSETT
4,08 (2. 507

1. Shitt Supervisor approval,

3. Notification of Operations Supervisor/Duty Ufficer.
%, ldentification on Shi+t Turnover bSheat.

4. Do not use cheater bars., (4 at (,20 eachl

OFEN - Partially close (uU.30] open to hackseat L0.30) then clo=e
one~quarter turn. (0,301

Take valve of+ i1ts backseat (0,251 to prevent undue
gtress to the vaive.(u.205)

a. Shift Supervisor [0, 201

REFEREMCE

Department Inst. 3-0P5-3.07, pas. 3,4 & 6
K/A 198001 K1.01 3.&6/5.7

154001K 101 o oln VR BY

ANGWEKR 4,086 (3.00)

cardidate #1: rejected (C,29) since he hags No history on file and will
exceed 300 MREM/UTR whole body a8xposure {2.5)

candidate #2t rejected (0.2%) since he will exceed the guarterly limit oOf
100, mren whole pody without Health Phiveics Suparvisor's

approval (G.5)

candidatle #3: rejected (€.25) since she will exceec S500 mrem whole booy
during the term of her pregnancy (iras)

candidate #4: accepted (0.25) since he will not exceed the a.min limit of
1000 mrem/gtr (0.25) or the whole body limit of 100600 mren

| lifetime exzposure. (.29)

REFERENCE

BHFP 45902 pas. 9,10 & HF Form 4502-i
HF Enabling Objectives 14 and 21,
K/6 1540G1 K1.03 2.8/2.4

L 194001K107 .. (KA*S)




thWERS w= MILLETONE & ~B7 /127 15-BRML GS7/BISSET

ANSWER 4,47 (2. 000 (o ui] “? ¢ “/‘

d.

increase lave above S51 F 1n 15 minutes sl or HOot ofreoems
next 10 minutes e, e et et ot A e t*..
(o.3s.!

Etop and 1nvectigate r son. £0.285)

o L™

Terminate S ard 1neort control rods LO.25] Borate [0,257.

Ingsert Control Panks [0.2%] Recalculate ECF [L.Z%

REFERENCE

GF - 3202 Reaztor Startup,. pos. &,7 & 10
Enabling Objective c0Z2-01-~-C-~007,008,013 and 017
AR 021010101 3.7 QUCI010AR207 3.¢&
OO1CG1OA”R171 OOl I0RZGT s (KATS)
j73% ok )
ANCWER 4,08 (3. 00 Q";@M 657 QG;UCVJ& E—
a. RCH pressure less than 1435 p‘ild. and 3 c 33 :5
A, least one chargirg or S pump runhing C\ AL el o0

RCE subcocled less than 30 F per core exit To
(lese than 90 F 4o0r adverse containment) OR

- Cannot maintain PIR LEVEL 7% [4 &t .50 gachl
£ SU% for adverse containment)

REFERENCE
Frocedurse EOF 25 F-( Foldout pg.
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U, 8. NUTLTAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

FACILITY: _MILLSTONE 2

- —— - —

REACTOR TYPE: JEUB-WRCa .
DPATE ADMINISTERED: 87/12/15
EXAMINER:

CANDIDATE:

e

Use separate paper for the answers, Write answers on one side only.
Staple question sheet on top of the answer wheets. Pointe f0r gach
question are indicated in parentheses after the cuestion. The passing
grace requires at least 70% in each category and a final grade of at
least BOY%. Examination papers will be picked up six (&) hours after
the examination starts.

% OF

CATEGORY % OF CANDIDATE’S CATEGORY

~-2OLUE. TOTAL ___SCOBE___ - VALUE _ . ... CATEGORY e

23,00 _ 23,90 ... S AN S. THEORY OF NUCLEAR POWER PLANT
OPERATION, FLUIDS, AND
THERMODYNAMICS

FRNIN0. - IR AE o e e &, PLANT SYSTEMS DESIGN, CONTROL,
AND INSTRUMENTATION

N B - T RN v o S 7. PROZEDURES - NORMAL, ABNDRMAL,
EMERGENCY AND RADIOLOGICAL
CONTROL

- R R A 8. ADMINISTRATIVE PROCEDURES,
CONDITIONS, AND LIMITATIONS

P TR T S S PN L S L LN T % Totals

Final Grade

All work done on this examination is my own., 1 have neither given
nor received aid.

Candidate’s Signature



NRC RULES AND GUIDELINFS FOR LICENSE EXAMINAT IONS
During the administration of this examination the following rules aup.y:

1. Cheating cn the examination means an automatic denial of your applicatior
' and could result 1n more severe penalties.

2. FRestroom trips are to be limited and only one cagndidate at a time may
leave. You must avoic all contacte with anyone oute’'de the examination
room to avoid even the appearance or possibility of cheating.

X. Use black 1nk or dark pencil only to facilitate legible reproductions

4., Print your name in tne blank provided on the cover sheet of the
examination.

e 18 Fill in the date on the cover sheet of the examination (14 necessery’.
&, Use only the paper provided for answers,

7. Print your name in the upper right-hand corner of the firet psge of egach
section of the answer sheet.

8. Consecutively number each answer sheet, write "End of Category __ " &
appropriate, start each category on a new page, write only on ong si
of the paper, and write "Last Page" on the last answer sheet,

ln iy
"

9, Number each answer as to category ang number, for example, 1,8, 6,7,

10. Skip at least three lines between each answer,

- -

11. Separate answer sheets from pad and place finished answer cheets 4ace
down On your desk or table,

12, Use abbreviations only if they are commonly used in facility litecature

R e.s -

13, The point value for each question ie indicated in parentheses after the
question and can be used as a qQuide +or the depth ot answer required,

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

1S5, Partial credit may be given. Therefore, ANSWER ALL PARTS OF THE
QUESTION AND DO NOT LEAVE ANY ANSWER BLANK,

16, 14 parts of the examination are not clear as to intent, ask questionsg of

17, 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 at+ter the examination has
been completed.




f&. When you complete yvour examination, you shalls
&, Assemt l e your examination as followes:
(1) Exam questions on top,
(2) Exam aids - figures, tables, etc.
t3) Answer pages including figures which are part of the snsaer,

b. Turn in your copy of the examination and all pages used to answe
the e«amination questions.,

Cs Turn 1n all scrap paper and the balance of the paper that you did
not use for answering the gquestions,

o. Leave the examination area, ag defined by the erxaminer, 14 aéter
leaving, you are found in thie area while the exasination 15 stil
in progress, your license may be denied or revoked,




-5, __THEDRY _OF NUCLEAR POWER_PLANT OPERATION, FLUIDS, AND FaGE z

-
- —— -

QUESTION 9,01 t2.3M

a, WHAT are the TWO (2) mechaniems by which Moderator Temperature
Ceoefficient (MTC) becomes MORE NEGATIVE as core life ages +rom BOL tc
EOL? t Y 0O0)

b:. The limits for Maximum and Minimum NEGATIVE MTC values are based o~ TWO
(2) postulated FSAR accidents, WHAT are these TWD (2) accidents, whHEN
guring core life are they assumed to Occur, and ¢or which limit (ma<imur
or minimum) do they apply? {1.50)

(xxxx% CATEGORY OS CONTINUED ON NEXT PAGE x3xxx)




.S, _THEDRY OF NUCLEAR POWER PLANT QPERATION, FLULDS, AND

- e — e -

THERMODYNAMICS

QUESTION S5.02 (Z2.Q0)

HOW (More Negative, Lests Negative, No Change) does the Doppl
Coetficient change 1f the below parameters change as 4ol lows
Include both positive and negative reactivity effects.

8. Reactor power Increases from S50% to 100% power.

b. Core age Increases from BOL to EQOL.

(xxxxx CATEGORY OS CONTINUED ON NEXT PAGE %%x%xxs
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.8, __THEDRY OF NUCLEAR_POWER_PLANT OPERATION, FLUIDS, AND sane 4

THERMODYNAMICS

QUESTION S,03 (2,40

In WHAT direction would the following parameters be changing tlucreacing,
Decreasing, More Negative, Lese Negative, Not Changing) 1§ xenon oeuilla-
tions were inducesd by a 20 step insertion of control rod bank D7 Aczyme
the plant is at 0% power with rods in manual at 210 steps, with all cther
systeme are in their oormal at power line up. Assume No operator acticr ik
taken after T=0 hours, the time when the rods are inserted.

For parameters a through d, assume the xenonh oscillation ie at T=4 hours
into a 28 hour period,

a.
b.
€s
c.

core power
aFD

T(hot)
Ti(cold)

For parameters e through h, assume the xenon cscillation ie 3t T=18 houre
into a 28 hour pericd.

e.
f.

g
h.

Sore power
AFD

Tthot)
T(ecola?

(sxx2x CATEGORY OS5 CONTINUED ON NEXT PAGE ¥x#x%x)




. "3, _THEORY OF NUCLEAR POWER_PLANT_DPERATION, FLUIDS, AND Fi
& THERMODYNAMICS
QUESTION 5.04 . B

Given Millstone T procedure OP-3209A, “Estimated Critical Conditions

(Attachment 2), FULLY complete OPS Form 2209A~1 usirnig the supplied os' s

EXCEPT 4or those items marked N/A,

t¥xxxx CATEGORY 05 CONTINUED ON NEXT PAGE x%%s53»)

.



CGUESTION 5,08 (3. 00)

For EACH of the THREE (J2) tranzients listed below, match thes ctated
parameters with the expected trend,. NOTE: small perturbstions and
variations are not shown.

a. A steam generator atmospheric reliet valve faile OPEN wilh rearter power
at 65%, EOL equilibrium =enon conditionse, reds in AUTO with banik D rods
at 170 steps.

1. Tavg

2. Reactor Power
3. Mue B
4, Pressurizer Level

b. A 10% step DECREASE in turbine load is performed with reacttior phwer at
100%, EOL eguilibrium xenon conditions, rods 1n AUTO with bant D rods at
180 steps.

. TaVQ

« Steam Fressure

. Pressurizer _evel

. Pressurizer Pressure

D Ld N e

t. A single Shutdown Banik rod drope into the core with reactor power at 90%

BOL equilibrium xenon conditions, rods in MANUAL with bank D rods at T1iC
steps. A reactor trip DOEE NOT orcur.,

1. Tavg
z. Mie
3. Pressurizer Level
4, Pressurizer Pressure
1 . 1.
A, ===>\  f===> By ===37 4===> Co ===>/ A\
y./ -

(¥s28% CATEGORY OS5 CONTINUED ON NEXT PAGE %3%x%)




§.. THEORY OF NUCLEAR POWER _PLANT QPERATION, FLUIDS, AAD

B N e s e e e e e -

QUESTIOMN £

Given

Steanm

[ ] B |
il 43

Tabl

all EMPTY

=« O

stone T ENG

es

- -

Ferm 31

and steam/ water
calculate Core Power 1in

spaces and

R

CATEGORY

O
properties tables

02-95 'Core Hea

y 4 - A '—

-

.
7
.

05 CONTINUED ON

Balanrce

(Attachmer

NEXT PAGE

AR A



‘ﬁ', §;--I“€QRV JOF _NUCL

THERMODYNAMICS

QUESTION S.07

EAR_POWER _PLANT QPERATION, FLUIDS, AND PAGE
(2.20)
Answer the fol.iowing guestions TRUE or FALSE:
pump’'s speed is DOUBLED, 1te flow will DOUBLE oniv 4

b.

1¢ a centrifugal

1t is running against a zerow discharge head,

1+ a centrifuga;

DECREASE hecause

charging pump 18 in service and the operator INCREACE
ite flowrate; the pums’s available Net Positive Suction Head (NPSH) wi

oé¢ greater head losses 1n the suction piping

14 a8 condensate pump was operating at “RUNOUT" conditions, cavitation

would be present.,

When starting a8 condenser tirculating water pump, motor starting

ie REDUCED by ULOSING the pump’s discharge velve.

SRS

CATEGORY OS5 CONTINUED ON NEXT PAGE »xrsx)

1

-
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QUESTION  S.08 t2.40)
HOW (Increase, Decreacse, No Change! and WHY would sach of the f011c
parameters affect the marqQin to DNB.  Assume no change in power,

8. Presesurizer temperature increase O degrees
b. Mass flow rate through the core i1ncreases 10V
c. AFD increases to +10%

(2ukx% CATEGORY OS5 CONTINUED ON NEXT PAGE %x¥¥y)
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'\ 5. _THEORY_OF NUCLEAR_POWER PLANT_OPTRATION, FLUIDS, AND PRGE 10
i w THERMODYNAMICS

A8

F GUESTION 9,08 (2.2%)
HOW (lncrease, Decrease, No Changs) doee Differential Rod Worth (DR
chan e for the foilowing cosditions? JUSTIFY your answer, Consider eac!
case separately.
a. RCS average temperature increases from 587 F, teo 5RB7 F,

b. Core Age i1ncreaszes from BOL to EQL.

¢, Bank D control! trode are withdrawn $rom 100 steps to 228 stepe.

(ks sx CATEGORY 05 CONTINUED ON NEXT PAGE sx%xik)




FLUIDS, AND aFaied;
PUESTION 5,10 (2.00)
Upon a lose ot pifesite power, list FOUR (4) incdicaticns (parangte 3
trend) that natural circulation has been established,

SRR AR

m

£ CATEGORY 0S5 *xaxx

O

N




6. _PLANT_SYSTEMS DESIGN, CONIROL, OND_INSTRUMENTATION paEr - ip W

- - - S -

QUESTION &.01 (2, 00)

@:. For a large brealk LOCA, WHAT are the minimum number OFf emer gency
coolirg system pumps required to cover exposed fuel and limit posesibie

a -

core damage” (40 Sl

C0Of

b. Following S! reset, WHAT operator action(s) muet be performed in order
to reinstate automatic re~initiation of S17 (€1,

c. 14 TWO (2) charging pump are OPERABLE in MODE 4, WHAT RCS syster sate'y
1imit can be vioclated if BOTH are operated”™ Include TWO (2) significa
parameters. €, 709

(X%xx% CATEGORY 0O& CONTINUED ON NEXT PAGE ¥3¥¥x)
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. &.__PLANI OYSIEMS DESIGN, CONIROL, AND_INSTRUMENTATION part  1°
| QUESTION 6.02 (2,40
[
MATCH the ESF Stetus Panel group description frum the right hand colum

E with ite respective Group number #rom the left hand column. Qnly ONE ()
E description matches each BGroup number ,
; @, Group 1 1. Consiste of lights for those components whose
3 status is changed during a CDA
i.
s b. Group 11 2. Consists of lights covering the steam systen
1
X €. Group 111 3. Consists of lights that only light during the

injection phase

d, Grovp 1V 4, Most of these lights should always be ofé;
however, some may illuminate during special or
infrecuent operation

R: Bro.p V 5. Consists of lights 4or those componente whose
status only changes when in the cold leg recirt
phase

t+« Broup VI 6. Consists of lights that are naormally off and

will come on after an S18

7. Consiste of lights for thnse components whose
status only changes for “he het leqg recirc phase

B, Corgists of lights 40or those comporents whose

status 1s changed during the celd le, recirc
phase and remains in the hot leg recirc phase

(s CATEGORY O& CONTIiNUED ON NEXT PAGE ®axxs)
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6. __PLANT SYSTEMS DESIGN, CONTROL, AND INETRUMENTATION PasE 14

U uESTION 6.0 (1,70

a. Brieily explair HOW neutrons produce current in a8 Source Rangs 157
Excore Nutlear Instrumentation (NI) systes detector. £ Pl 0

L. A reactor shutdown is in progress with the SR detectors reading atout
10,000 cps and both Intermediete Range (IR) detectors reading 1Y¥1oE-1]
arps, Ten minutes later the SR detectors read about 1,000 cps bul *he
IR detectors still read 1X10E~11 ampe. WHY does the IR detector output
NOT decrease below 1X10€E-11 amps”? (0,05

c. The plant ie operating at 1004 power with N84 gut-of-service. 14 an
automatic reactor trip occure AND N4AZ is fai1led as is, WHAT addect, i+
any, will this have on the NIl system’s ability to monitor neutron flux

as the piant stabilizes to Mode 3 corditions? Assume nn manual asctron
is taken to restore NI, (G, S0

’
L
AR
g
il
aid
B -
.‘

:

£

e B [
Lok A

=

|

R R g

(eaxns CATEGONY Q& CONTINUED ON NEXT PAGE sswxxx)
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[& © LBs. _PLANT BYSTEMS DESIGN, CONIROL, AND_INSIRUMENTATION PAGL 18

BRY e

4-41 . ]

._h,;':

= ~

h 3

- QUESTION 6.04 (2.40)

3

L 4. WHY does letdown pressure control valve PUV- 1T maintair pressuars

E gownstream of the letdown heat excharger at about 3IB0 peig? G 60

r

i b. WHY must letdowr heat exchanger 3ICHS4EZ cool lete wn #low to less tran
135 degrees F during Mcde | operations? (G, 60

. Cs WHY jig Volume Control Tank (VCT) temperature limited to less thar o

; cegress F during Mode | operationsg? (G, 603

: d. WHAY cover gas is used in the VCT during normal operationse and Wiy 1%

- it useag” (D, 4,00

(a2 k CATEBORY 0& CONTINUED ON NEXT PAGE wsxkx)
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«jwm,sxmﬂs DESIGN, CONTROL, AND_INGTRUMENTATION PAGE 14

- QUESTION 6.09 (2.9

A large bread LOCA has wcoured and the Duench Spray system (08F. (& an
operation,

a, WHAT are TWD (2) functions +por the QSS corcerning containment pressurs”

Include any applicable time constraints, 11,0003
D, WHAT ig the designrn purpcse for using NADOH? L, %
t. HOW long after & CDA signal 15 generated do the Contair .ent

Recirculation system (RSS) pumps automatically start? {6, BOh
d. WHY do the RSS pumps require a time delay before runting? (Y, S0

(asxxx CATEGORY O& CONTINUED ON NEXT PAGE »%xx%y¥)
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-PLANT SYSTEMS_DESIGN, CONTROL, GND INSTRUMENTATION

QUESTION 6,06 (3.00

The turbine driven auxiliary feedwater (TDAFW) pump hee THREE ¢
TWD (2) are required to meet single ‘ai!

steamline supply lines.
criteria considerations.

-

WHY ie the third supply line required”

WHAT are the THREE (3) sources of water for the AFKW system in th

order cof preferred usage”

WHAT are the FOUR (4) sig
driven AFW pumps”?

nals which can auvtomatically start the

WHY are the automatic start signals ¢or the TDAMTW pump different

the MDAFW pumps™

(s CATEGDRY

06 CONTINUED ON NEXT FPAGE %%axx)
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| 6. __PLANT SYETEME DESIGN, CONTROL, AND INSTRUMENIATION

QUESTION 6.07 (2,00

WHY would increasing battery charger outputr voltage above [4°7

-

concern when charging a discharged battery”

WHAT prevente slandby battery charger 201A-2 from being used
more than one 125 VDC bus™

WHAT emergency diesel gener/tor starting system component cer

energized when either a louss of 125 VDC bus 301A~1 occurs OR
gear is engaged”

Will & lose of any DNE (1 glase 1E 125 VDC bus cause a DIRE
trip? 1% so, briefly explain HOW, Aseume the plant 1s at 1!

(Ax%%x CATEGORY 04 CONTINUED ON NEXT PAGE xs¥sx)
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6. _PLANT_SYSTEMS_DESIGN, CONTROL, OND INSTRUMENTATION

QUESTION 6,08 t4,00)

Feor EACH ot the following RPS trips, STATE i1ts design basis and

all, the trip may be bypacssed or blocked:

8.
b.
<.
d.
.O
f.

Power Range High Neutron Flux (low setpoint!
Low Precsurizer Pressure

Power Range High Negative Flux Hate

Low-Low S/G Level

Turtine Trip Reactor Trip

Power Range High Neutron Flux (high setpoint)

(ssxss CATEGDKY Oé6 CONTINUED ON NEXT PAGE 2#xixn)
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2 CONTROL, AND_ INSTRUMENTATION PAGE IO

E; . QUESTION 6,09 (7,000

£ For EACH of¢ the dollowing situations, explain HOW Tavg i used by Lhe

‘ indicated contrp! system, Include 1n your answer the specified (ntormsti o
¥ reanuested by each part,

E . While at 100% power, a turbine load reduction at 3% per minutc is

: started with ROD COMTROL in AUTO. Include all applicable programnec

! sptpoint values,

!

9. PRESSURIZER (PZR) LEVEL CONTROL of PIR level when reactor power 16
increased from S0% power to 100% power., Include al! appliceble
programmed setpoint values.

ir S,

|
:

- ¢, FEDDWATER vALVE CONTROL efter a turbine trip from 60U power orcy
} Inciude all applicalbe setpoint values, logic, and coincigcences.

(esxtar CATEGDRY 0& CONTINUED ON NEXT PAGE wssi:)
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.. _PLONT_SYSTEMS_DESIGN, CONIROL, AND_INSTRUMENTATION FARE 2
QUESTION &.10 (2, 00}

Explain HOW the Cold Dverpressure Protection system (COPS) wil) respo o 34
an operator were to arm both Trains with hol leg wide-range RTID TE 4] &
failed LOW™ Justify your answer Dy explaining WHY gach Train i OF |5 not
aftfected because of the RTD failure, and WHAT Lctigne takes place.
the plent is shutdown with the RCS at 300 F, and 700 psig.

(essex END OF CATESORY O& %%xx)
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&y S NORMAL, ABNORMAL, EMERGENCY AND paGE o7
'iggFguaaxcnu CONTROL 3

I 1

[{:ﬁr QUESTION 7.01 (2,80}

{ Angwer the following questicns regarding Hesidual Heat Removael HHE) wyoter

E operaticn per procegure NP-2310A, "Residual Heat Removal.”

|

if 8. WHAT s the reason for the marimum RHR suctiecn pressure limit of

3 7‘.‘:" p‘i." ‘-4':‘;5")
b, WHY 18 the uperator cautioned not to initiate RHR svysterm operaticr wuniil

RCS temperature iw less than IS¢ F? (NS0}

T, WHY should the RHR system NOT be isclated with the RCS splid”? 161, i

d. 14 a Sa‘ety Iniection siygnal (EI18) occurs while the RHR system (s

alignec +o- RU_ cooldowr, WHAT are THREE () actions an operater should
perform betore realigning the RHMR system injection flowpath for trhe §f
mode ™ &1, 00

(esnex CATEGORY 07 CONTINUED ON NEXT PAGE ssxax)
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QUESTION 7,02 (2.00)

Answer the following Questions regarding Circulating Wate: Ll

- - e e s T

operation:

b.

After starting a8 CW pump, WHY 1= an operator required to wait 2 minutes
before starting the another pump? (0, 80)

WHAT i1s the minimum number of CW pumps required to be running when 23
radicactive effluent discharge is 1n progress”? (73, SO

WHAT is the maximum temperature rise of the discharge water above the
intake water temperature and WHY does thie limit exict? 1.00)

(xxx%xx CATEGORY O7 CONTINUED ON NEXT PAGE xix%xxx)
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QUESTION 7,032 (1.79)

Anewer the following questions concerning Fuel Tranadfer System proceiturd
OF- 3303C.,

WHAT major component is used for emergency retrieval of the fuel
transéer car from inside containment when a traverse drive failure

pccurs due to a GEARBOX FREEZUR? D
WHAT major component 18 used for emergency retrieval of the fuel
trancsfer car from inside containment when a traverse drive +ailure
occurs due to a MOTOR BURNOUT? (D, 5¢
WHAT are TWO (2) resons for performing an emergency retrievsal of *hg
transfer car from inside containment when a traverse drive 4ailure
occure”? (0L 785

(sxxxx CATEGORY 07 CONTINUED ON NEXT PAGE ¥Xxxx)
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PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 2%
RADIOLOGICAL CONTROL

QUESTION 7.04 (2.25)

Answer the following questions regarding Reactor Coolant Pump (ROE)
operations:

b.

WHY are the RCP seal leakoff isolation valves closed when RUE prossure
ie btelow 115 peia? (0, 75

If the plant is at 90% power, HOW long c4rn a RCP pperate with & seal
tailure before power must be below P-87 (5. H0

HOW long can a RCP be allowed to operate with a seal failure before )t
spal leakoff isnlation valve must be closed?” Aessume the plant 1s8 at S0Y%
power , {G.5

1¥ the plant 1e operating at 35% power and RCP 1A has a seal failure,

WHY i1e steam generator (S$/G) level iniressed Lo 75% prior to stupping
the RCPs7 (0,50}

(x%xxx%x CATEGORY ©7 CONTINUED ON NEXT PAGE *xxxx)
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RALIOLOGICAL CONTROL

“

QUESTION 7,08

{3 ,00)

(¢

Ariewer the following guestions concerning procedure ADP-I5&6&, “lomediate

Borat.on"

a, WHAT are the FIVE (5 entry conditions for ADP-3IS56467 (2,00
e WHY 18 Jmmeciate Boration charging flow required to be < 233 gpm? (0,00
c., WHY i Immediate Boration charging flow required to be > 32 gpa? (0, 56G)

(x%x%x%x CATEGORY O7 CONTINUED On NEXT PAGE ®%X%%x)
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RADICLOGICAL _CONTROL

QUESTION 7,06 (3.001)

Answer the following questions concerning "Steam Generstor Tube Rupture”
procedure EOP 35 E-2,

a.

b.

WHAT are the TWD (2) criteris for determining whether the RCFs shoulu be
stopped” (1.00)

WHAT are the FOUR (4) criteria for identifying a ruptured stean
generator? (1,00

WHAT TWO (2) parame.ers are used to determine adverse containment
conditione? Include setpointe. (1,0

(xxx¥x CATEGORY 07 CONTINUED ON NEXT PAGE xxx%x)
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QUESTION 7,07 V3,30
The following questions concern "Reactor Startup” procedure OF 7200,

a. WHAT TWO (2) operator actions are required 1f criticality is NOT
achieved when control rods reach the MAXIMUM position on the ECF7 1,000

b. WHAT pperator action ise required when diluting the RCSE boron
concentraticn by more than S0 ppm? (1,

c. WHY is boron concentration adjustment NOT allowed while withdrawing &

=

contrel rod bank” L0, B

d. HOW is proper alignment and bank overlap determined during rod
ithdrawal 4or criticality?® Include in your anawer WHAT jz done and HOE
often (or at what points) it is done, ()00

#. While recording critical date at 10E-8 amps, you cdetermine troh loop D
Tavg has been S35 F, for the last 15 minutes, WHAT action are you

required to take” Include any epplicable time limitations, PAssume
no failed instruments. (0,50)

(¥2%%x% CATEGDRY 07 CONTINUED ON NEXT PAGE %xxx%x3¥)
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-7, _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY_ AND PAGE 29
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QUESTION 7.08B (2,50

Answer the following questions regarding "Lose né Ilnaetrumert Air procedure
AQFP I542.

a., 1t instrument a:r pressure was decreasing, WHAT THREE (2 air
compressors could be started in an attempt to restore prescure”? (1. 00

b. Under WHAT TWO (2) conditions should the reactor be tripped? 1

€. HOW would Tavg be controlled a’‘ter a reactor trip due to a loes ¢
ingtrument ir® ¢,

(kX% CATEGORY O7 CONTINUED ON NEXT PAGE xs%x%xx)




I QUESTION 7.09 (2,50)

The following guestions deal with the Emergency Operating Procedures' utage
rules:

a. While implementing the actions required by accident recovery procelore
ES~-1.2, "Post LOCA Cooldown and Depressurization,"” the STA reports the
following critical safety function status tree conditions., Place the
below conditione in the order they should be addressed, () ,00:

Containment Integrity - ORANGE

Inventory - YELLOW
Core Cooling - DRANGE
Heat Sink - YELLOW

b, HOW i& the operator made aware of tasks that must be +fully completed
before proceeding to another instruction? (0. 50C)

c. ARE the CAUTIDN statements from E-]1 still applicable 1f a tranesition to
FR-H.1 1 performed? {0, 50)

d. WHART procedure’s Foldout page is applicable for ES-0,47 (050

(kxxxx CATEGORY 07 CONTINUED ON NEXT PAGE xX¥xx)




2. .PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PABE 3}
RADIOLOGICAL CONTROL

QUESTION 7.10 (2, 00)

Answer the following questione regarding EOF 35 ES-..', "8l Terminaticon,'
and EOP 35 ES-1.2, "Post LOCA Couldown and Depressurization,"

a., 14 8l ie terminated while in ES-1.1, WHAT TWO (2) criteria are checked

to verify that ECCS flow is not required? | P ¢ 1

b. HOW and WHY cat RCS depressurization affect Pressurizer level while i1

ES"’.Z‘-1 (1,000

(x2xx% END OF CATEGDRY 07 X¥x%¥)
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RUESTION 6,01 (2,00)

Answer the +o0llowing questiocns using proredure ACP-RA-2,.086E, 'Htation
3 Bypass/Jumper Control,” (Attachment 9)

a. ¥ a Technical Specification change igs required and an unreviewsy safety
question is found to exist, WHAT TWD (2) organizations must cpprove the
change befpre the installation of a jumper can be authorized”? (0. 800

2 b, WHEN 18 the Shift Supervisor allowed to grant exception to performing &
' seconc verification cof & jumper installation” (0. 50,

C. WHO are TWO (2) people (by Job title) that must complete and sign the
Assessment Section o+ the jumper-lifted lead-bypass sheet” (0, 50!

¢, Urnder WHAT conditions can a jumper be installed WITRHROUT uUsing prosedure
ACP~0(}-2106B—) (‘:}.5.;.

(xxxxx CATEGORY 0B CONTINUED ON NEXT PAGE X%%xXx)
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. .B.._ODMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PABE | 7

QUESTION 8.02 ATV

WHO are THREE people (by job titie) that can give authorizetion to Late
the reactor critical? Assume the reasctor had beern previously shutdoan

using procedure OP-3207, "Reactor Shutdown," {0, 7%,
WHAT TWO (2) actions are required of a licensed operator per ACP-£,01,
"Contrnl Room Procedure," and 10 CFR Part S5 to ensure that when 3
trainee manipulates the controls of the reactor, the actions are
performed correctly” (L3598
WHAT is the minimum fire brigade composition as required per
ACF-0R=-2.057 ¢ Cre B

(xxxxx CATEGORY OB CONTINUED ON NEXT PAGE xXx%x%x)
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i, .8, _ADMINISTIRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE %4
GUESTION B8.03 (2.00)

For each pof the fullowing safety tage, state the limitations whid ar e
placed un equipment when the tag ie used,

a. Red

b. Yellow

c. Green Striped
d. Blue

(x%x%xx CATEGORY OB CONTINUED ON NEXT PACE fx¥axx)




- 8a  BDHINISTRATIVE PROCEDURES, CONDITIONS, AND_LIMITATIONS PAGE =95

- e -

CUESTION B.04 (2,00}

Per Section 37/64,5,4 of Technical Specifications (Attachment &), RWET baron
concentration must be verified through a surveillance test at least onre
per 7 days. Given the following test dates, have any Technical Sprecifica-
tion surveillance requirements been violated AND is the plant in & Limiting
Condition for Operation (LCO)? Justify your answer for EACH part., Gessgre
the plant has been at 100% power since 11/21/87.

NOTE ¢ November has 30 days

12714787 at 1000
2/5/B7 at 1300
11/28/87 at 2200
11721/87 at 1600

(sx%xx% CATEGORY OB CONTINUED ON NEXT PAGE 2s¥xx)




QUESTION 8,05 {2.00)

For EACH cf the following conditicne described bel ow,
Federal Regulations provided to you to determine whether the NRC

notified within DNE hour

appropriate section numbers/letters, example: XX

A controlled liquid effluent release was determined
times the Maximum Permissible Concentration (MPC),

An operator made the decision to take actions that

Technical Specifications in an emergency to protect the public hes!

safety.

During a refueling outage, several pipe enubbers th
the RCS cold legs were found to be inoperable,

While performing a4 surveillance test at 100% power,

or FOUR hours AND indicate WH\Y

PAGE
utilize the Coue of
should bie
by specifying the

(1) (1) (A)

to have ©

'hr:"'.cl a‘

departed drom far1;

b

At were gtrtached (¢

a Satftety

signal was mistakenly generated and an estimaeted ZOOO0O gallons

water was i1njected 1nto the core,

(axxxx CATEGORY O8 CONTINUED ON NEXT PRPAGE
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| ,B.__ADMINISTRATIVE PROCEDURES, CONDITIONS, OND LIMITETIONE BAGE:
QUESTION 8.0& (1.00)
8s WHO are THREE (X) penple (by job title) which the shift superving 1e
DIRECTLY responsible for notifying of an emergerncy during rormsgl working
| hours”? (€3, 753
:
?.v b, WHICH NRC classification level requires full activetion of the SEL7
F ' LR e
|
|
f

(sxxxs CATEGORY 08 CONTINUED ON NEXT PAGE ®%x%x¥)

:

R R sl Rl ol o Rt i L " aadd o Cw—— T —— e Aremne— P —— o e N 3 -



e e e e L e R 5 | I e e i o e T S T e
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%f_ '
. GUESTION 8.07 (2,00)
?J" ‘Classity the following emergency eventse under the NRC ircident

classisication scheme using EPIP-4701-3, “Emergency Action Levels.
(ARttachment 7) Justify your answer for EACH part,

a. Thuderstorms have caused a loss of offsite power with "A" diesel gerer -
ator out~of-service. Diesel generator “B" starts, but does no* 1oad
due to a fire 1n the undervoltage circultry.

b. Steam generator 14 is completely depressurized with the air ejector
radiation monitor in the alarmed condition,

€. €] has been actuated and RCS pressure is 1300 peig and decressing,

d. A plant worler has notified the contrcl room that there 1s & fire in the
turbine building.

|
{
}

(sxxxx CATEGORY OB CONTINUED ON NEXT PAGE ®xxxx)
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GUESTION B.08B {3, 00

Using Attachment B, Terhnical Epecification section 3.B.1,1, determ:

(date/time) the plant would te required to be in MODE 2 and WHAT L

applies at EACH step of the sequence of events showr bHelow, Assums
plant is at 100% power. Consider the information from 3ll previoue
in the sequence of events to be applicable for each new step.

a. Normal Station Service Transformer A (NSSA) ie taken putl-of-serve
maintenance on i2/15/87 at 1100,

b. Emergency Generator A fails 1ts surveillance test. on 12/15/87 at

€. NSSA is returned to service on 12/15/87 at 2000,
Emergency Generator B fails its surveillance test on 127157087 at

d. Emergency Generator A is returned to service on 12/1&/87 at 0Z00,

(xxxxx CATEGORY OB CONTINUED ON NEXT PAGE #xxxX%)
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o Qmw'ms-,. 71V BROCEDURES, CONDITIONS, AND_LIN11TIONS FABE  aU

‘I'\m
2 #H‘
: DUESTION B.0% (X, 00)
.Q. Answer the following nuestions relative to Technicael Specificatio Bsees,
iy a. What are FOUR (4) reasons WHY the reactor must he made critical with an
o RCS Tavg of atleast 551 degrees F,?
%
?: b. WHY does the turbine have overspeed protection? List TWO (7)) regs .,
.
in € WHY j& there a 1imit on the specific activity of the reactor coolant™
AT List TWO (2) reasons.

"

(xxxxx CATEGORY OB CONTINUED ON NEXT PAGE ¥xxx%)
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QUESTION 8,10 (2,00)

Per Technicse! Specificationes, WHAT FOUR (4) conditions must be met so that
continuous monitoring of hot channel 4actors is not required during nurma!
operatione”

(xx¥%x% CATEGORY OB CONTINUED ON NEXT PuaGE *xxx#




-8, _ADMINISTRATIVE PROCEDURES, CONDITIONS, AND L IMITATIONS FAGE

QUESTION 8,11

(2.79)

—— - - - - e -

In accordance with the reqguiremente of Technical Epeci

a. Fully explain HOW access into a room, where general
levels exceed 1000 MR/h

« is CONTROLLED.

b. HOW would accese be controlled inside containment,
CAN NOT be constructed around an individual high radiation area anc

general ar

ea radiation

jevels exceed 1000 MR/R7

ticetion &.312.2,

area racdiation

where an enclosure

{ ‘l- .

(xkxxx CATEGORY OB CONTINUED ON NEXT FPAGE *xx»¥)
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QUESTION 3,12 (1,50)

Using Attar nment Y, Technical Specification section 2/4,11, answer thy
following gquestions concerning radicactive effluent releases,

a, State the Technical Specification definition of REARL MEMBER OF TwF
PUBL IC. (0. 7

b, Before starting a radivactive liquid effluent release, Health Phiyaire
notifies you that the totasl whole body dose to a REAL MEMBER 0OF THE
PUBLIC would be increased to 20 mrem for the calender year atter the
release. Could this release be performed without exceeding Techn cal
Specification limite? Jueitifty WHY or WHY NOT, £ @, 7%

(xxx%» END OF CATEGORY OB x%¥x%x%xx)
(e xkxxxxxxxyy END OF EXAMINATION XEAXAXXXXEXEXEE)




.2:__IHEORY_OF NUCLEAR POWER_PLANT OPERATION, FLUIDS, AND PAcE 44
THERMODYNAMICS
ANSWERS -~ MILLSTONE 3 ~87/127/15-YACHIMIAK, €.
ANSWER 50 (2.50)

a, reduction in boron concenuration [0,850)
fission product buildup [(0.S50]
b, ejected RCCA (0.25] at BOL [0.25) Minimum [C,28)
main stean line break [0.25]) at EOL (0,23]) Maximum [(0,25]

REFERENCE

Millstone or Theory EO B4,

(S

Milletone Y Plan “"Reactivity Coefficirente and Detecte" pages 20 20
K/A 92004 K1.,06 3.1

192C04K 106 {w o tERA’S
ANSWER i 0g (Z,00)

a. Less Negative (0,?25) because the fuel temperature ceoefficient (FTL)
becumes less negative as fuel temperature (Rx power) incres<ces (0,50

i . ‘ — -t =t ¢ g ettt
O. o o - a o - ap e il e D NP AT A e ) g e gn R o400 ) R 0 s L 5 -
B S e e . - *

b, Sttt e e e A N T
REFERENCE

Millstone X Reactor Theory EO 35
Millstone 3 Lesson Plan "Reactivity Cosfficients and Defecte"” page 9

Tomotkiinr e karm B Mgy ragetivR Co.19] pecawre ¥ okl
& Q.240 and FU- 243 Ce35) ceunt

Fre + #Hecome nwu 7K fove Co 23]
e i Nt thae éy‘wfi ‘e muatut 'C&QW

a. Not Changing

b. More Negative falg P_Q/L&A/\* pocoen Cé‘lM‘\?Q AL comed
L Dacribing omak@n Coas]  cverakk, o fu
finuws Hagaros - ol CONERAR Db ot He

4: fneretaing o ficint lecomso a0 rigtas
REFERENCE i l’)":) ey cou Lo

Millstone 3 Reactor Theory EC 94
Millstone 3 Lesson Plan "Xenon and Samarium” pages 21-24

K/A 001000 K5,3€ 4. 1
001000KS38 cia (KA®S) ifﬂ




9. THEORY OF NUCLEAR_PQWER _PLANT OPERATION; FLUIDG, AND PAGE -~ 40

- AR e A LT N -

THERMQDYNAMICS

. ANSWERS =~ MILLSTONE 3 =R7/12/15-YACHIMIAK, F,
ANSWER S.04 (2,75 SEE Pages 45A-45C

1TEM VALUE ALLOWANCE (+/-)

1.2 +1475 50

3.1 e O 50

3.2 2850 S0 2;

5.3 85

5.1 1100 40 é}'

Di e 200 40

6:3 G.4 0,1

6.8 -2820 (1% X 0.2%9)

761 ~3110

R 32

Te? B&Y

8.2 P = A0OC

8.3 - 0 (p& 10

£.4 [PTeTE O Ve D)

8.9 B8O ¢ §7 17

REFERENCE

Millstone 2 Reactor Thecory EO 103.b.

Note to Facility: EC refers to OFP-3304 rather than the correct (OFP-I2Z205A
Milistone 2 OF=-1209A

K/A 192008 K1,07 X.6

192008K107 v (KA'S)



PAGE 454

- ~
%g,_:—_;_ B ;424};/ S=E7T-/87
ORM VED BY UNIT 3 SUPERIN LNOENT ECTIVE DATE PORC MiG NEL"

CALCULATED BY " DATC APPROVED BY DFTE

ESTIMATED CRITICAL CONDITION = FIXED ROD POSITION
REFERENCE CRITICAL DATA

OATE _ 3245787 12| 17[¢7 TIME 0100
RCS TAVG _ 57 °F

RCS PRESSURE 2250  PSIA

POWER 100 X
RCS BORON 900 ppm BURNUP 4015 MWD /MTU
CONTROL BANK D 180 STEPS CONTROL BANK C 228 STEF”
OTH'!R:. . 100% power maintained for last 10 dllgzc e S s
XENON pem (=)
SAMARIUM _ pem (=)
LAST SHUTDOWN TIME 1550 DATE 11/17/87
ESTIMATED STATUS AT CRITICALITY
- DATE 12/15/87 TIME 2100
TAVG 557 °F RCS PRESS 2250 psia
BORON (PRESENT) 1200 ppm BURNUP (PRESENT) _‘4015 MWD /MTU
DESIRED CRITICAL POSITION f
BANK C AT 150 STEPS

1. POWER DEFECT (OPS Form 3209-3)
(STEP 5.3)

1.1 Reference Power gCDC:’ X

1.2 pcm at Reference Power + /% 7: 22°
2. MODERATOR DEFECT. (OPS Form 3209-4)
~ (STEP 5.4.1)
2.1 Tavg (at reference conditions) 587 e |
2.2 Tref (at reference conditions) 587 °F
2.3 MTC (at reference conditions) N/A pem/®F
2.4 Moderator Defect (at reference conditions)
(2.1 - 2.2) X MIC = MN/A pem
. OPS Form 320%9A-1
Rev. 0

Page 1 of 4



. 3 * PAGE

(STEP 5.4.2)
2.5 Estimated Tavg 557 °F
2.6 MIC (at estimated conditions) N/A pem/°F
2:7 Moderator Defect at estimated conditions
(2.5 = 557 x NTC = N/& pem

XENON DEFECT (Computer or OPS Form 3209-5/6) circle one.
(STEP 5.5) o

3.1 Estimated Xenon Scoi5e peg (=) (2 - £y
3.2 Reference Xenon ==5C° SC pem (=) @ 'T"l? e 7
3.3 Xenon Defect (3.1 - 3.2) ~=L4oC  pen

SAMARIUM DEFECT (Computer or OPS Form 3RG%X%) circle one.

(STEP 56) 3209-14

4.1 Estimated Samarium 685 pem (=)

4.2 Reference Samarium _GOC  pem (=) P Ty
4.3 Samarfum Defect (4.1 - 4.2) - T pem |

(STEP 5.7)

INTEGRATED ROD WORTH (OPS Form 3209-8/94)Q) Use 3209-8 ONLY
5.1 Estimated Rod Worth 7/©C £%C pem (=) (=
§.2 Reference Rod Worth 20 *4< pem (=) (- ,
5.3 Rod Worth Defect (5.1 - § 2) ’ pem

0O
(\

BORON DEFECT

(STEP 5.8)
6.1 Present Boron Concentration /200 ppe
6.2 Reference Boron Concentration GO ppe

6.3 Boron Worth (OPS Form 3209-1) _Z ¥ £ ©.( pea/ppm ()2 :
6.4 Boron Defect (6.1 - 6.2) x 6.3 -2820

pem

0PS Form 3205A-1
Rev. 0 =
Page 2 of 4 12y
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PAGE 45

CALCULATIONS

(STEP 5.9) + O A0

7.1 Sum Defects (1.2 ¢+ 2.4+ 2,7+ 3.3+ 4.3+ 53+ 64)-34pen 4

7.2 . Boron Equivalent of Defects (7.1 + 6.3) ~— 55 . <=7 oo

7.3 Nominal PPM at Reference BU N/A ppm

7.4 Nominal PPM at Present BU /A ppm

7.5 Burnup Change (7.3 - 7.4) /A ppm (+) ; y
7.6 Boron Change to Geo Critical (7.2 + 7.5) ~F34— -5 pom /

7.7 Critical Ecron Concentration (6.1 = 7.6) agﬂ;élzﬁnb’ppn )

LIMITS UN CONTROL ROD POSITION.

(STEP 5.10)
8.1 Rod Worth at ECP
Bank C_  at /5C steps /O pem (-)
8.2 Rod Worth at Minimum Insertion v
(8.1 + 900 pem) 22cC  pea (2
8.3 Rod Position at Minimum Insertion 0 | &
Bank < at 57 Csteps -
8.4 Rod Worth at Maximum Insertfon S e S
(8.1 = 900 pem) 2o pem (=) | i
8.5 Rod Position at Maximum Insertion (Cannot be below 0% power
rod {nsertion 1imit) C e N AR
llnk,fé?/ at = steps ;?
ACTUAL CRITICAL DATA (STEP 5.22)
DAYE N/A TIME___N/A

Rod Position Control Bank D at N/A Steps
Control Bank C at N/A Steps

Other: N/A
Tavg Loop 1 T41lA _N/A °F Loop 2 T421A _N/A °F
Loop 3 T431A _N/A °F Loop 4 T441A N/A °F
OPS Form 3209A-1
Rev. 0
Page 3 of 4
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AND PAGE a4
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- ANSWERS =~ MILLSTONE 32 -B7/12715-YACHIMIAK, E,

ANSWER 5,05 (3,00

i AR
T
o~ F 7’

G
C

D AN -
b oL I 3 i o

. e

mxY o

(12 X 0.25

D AN -

1.
2.
3.
4,

PIOCTI
gf\

P

O

REFERENCE

Miilstone 2 EO RCA-01-C-006

Millstone 3 Text “Traseient Analysis"” pages 37-39, Table 7

K/A 192008 Ki1,18 3.5

KZA 192008 K1.20 3.9

K/A: 192008 kK1.21 3.8

K78 192008 K1.24 3.6

19200BK 118 192008+ 120 1920084121 192008BK | 24 o v 1E5)

ANSWER 9,06 (2,350)
See Attached Core Heat Balance  Pages 45A & 468

REFERENCE
Millstone 3 Heat Transfer, Fluid Flow, and Thermodynamics (HT,FF,& T) £0 84
Millstone 3 SP-31002 ENG Form 31002-S
K/A 193007 K1.08 3.4

193007K108 sis (KA*S)




CORE MEA4T BALANCE

Average over Measurement Inierval

PAGE  46A

A.  Pzr Pressure 2250 psia
B. RCS Loop 3 Tc 557 . 20
C. Letdown Flow (CHS-F132) 75 gom
0. Charging Flow (CHS-F121) 87 __gpm
E. Charging Pressure (CHS-P120) 2500 5 psia
F. Charging Temperature (CHS-T126) 510 4
G. VCT Temperature (CHS-T116) 100 °F
$/G 1 S/G 2 $/G 3 S/C 4
H.  Steam Pressure (PSIA) 1100 _SANE
I. Blowdown Flow (gpm) 50 AS
J. Feed Temperature (°F) 420 S/G
K. Feed Pressure (PSIA) 1400 1
M. Letdown Enthalpy (From A & B) (1] 5§59.0 8TU/1bm S'JL
N. Charging Enthalpy (From E & F) (1] 5425 Sco.aTu/10m SN
P. Charging Specific Volume (From € & ) [i] 0.016 ft3/1om \ )
Q. Charging Flow Correction Factor
112716 x 2.0 x 10°° x(CHS-T116)+ .9983 = __ N/A sk
JV' x 1.0011 ] 2
N

Where V is the specific volume of the Charging Fluid (CHS-T116 and CHS-P120).

Corrected Charging Flow (DxQ)

Charging Flou (60xR)/(7.48xP)

CVCS Heat Loss Sx(M-N)/3412141

RCP Seal Flow (Total)-12 gpm

Seal Enthalpy (From E & G) [4]
Seal Specific Yolume (From F & G)
Corrected Seal Flow (60xU)/(7.48xW)

Seal Heat Loss (X)x(M-V)/3412141

< x T < C A u»v>

N/A gpm

N/A 1bm/hr
4.69 MW

N/A gpm
74.5 BTU/1bm

N/A ft3/1bm

N/A bm/hr
4.74 MWT

ENG Form 31002-5
Rev. 0
Page 2 of 3
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cC.

cE83

KK.

SE¥C

$/G 1 $/G 2 $/G 3
Feed Enthalpy BTU/1bm (From J & K) | 398.7 (1]
SAT STM Enthalpy BTU/1bm (From W) 1189.1 (4]
SAT Water Enthalpy BTU/1bm (From W) | 557.5 (4]
$/G Enthalpy (AA) 1189.1 -
$/G & Enthalpy (CC-2) 790.4 (1) SAME
Actua) Feed Flow 1.9 E+46 | --- AS
$/G Power [(EE)(DD)) BTU/hr 1.5 £+9 | [4) $/G
Sat Water Spec. Vol. (From H) 0.02159 | [3] 1
Blowdown Flow (60x1)/(7.48 x GG) N/A
Blowdown Loss [&6{0D-BB)) -0-
Tota) S/G Power (FF = JJ) BTU/hr 1.5 49 | ---
Total NSSS Power 3 (KK) BTU/hr 6.0 E+9 [i)
LL/341214] = 1758.4 g1 [i]
Net RCP Heat Input = 16 MWT
TOTAL CORE POWER (MM-NN+T+Y) = 1751.9 MWT (3]
CORE POWER in X (PP)(100)/3411 = 51.36 (4]
[1] = 0.3x3 = 0.9
(4] = 0.2X5 = 1.0
[i] = 0.1 X6 = 0.6
2.5
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' ‘L... “QRV.Q"' NQCL@\E PQ‘!ER PLANT OPERATION, FLUIDS, AanD PAGE 47

~B7/12/19-YACHIMIA , E,

ANSWER S.07 (2,20

a.
b.
C.
d.

REF
Mil
Mil

TRUE

TRUE fa X 0,551
FALSE

TRUE

EMENCE
lstone 3 HT,FF,. % 7 EDs 24,25,27,29
lscone 3 Lesbon Plan "Fluid Movement"” pages 14,15,24-26

K/A 191004 k1,05 2.4
K/ 191004 K1.07 2.9
KfFA 191004 K1.12 2,

K/A 191004 K1,15 2.8

191004K 105 1910248K 107 121004¥ 112 191004K 115 e e TER2S)
ANSWER S.08 (2.40)
a. Increases [(0,20] as PhZP temperature rises, $0 does saturation

R

e

REF
Mil
Mil
K/a

19200BK 105 »o s (KRYS)

pressure (0,901

Incresses (0.30) RCS core delts T will decrease [(0,.30) reguting

Tthot) (0,20] (because T(cola' 1& constant)

Decreases 1(0.30) because more power 1€ being produced in the top hald of
the core (0.30]) causing (hot channe! factor bounde OR DNB) limite in
this area tn be aopreoached [Q,20]

ERENCE

lstone 3 MT,FF,4 T EOs S5,5B

lstone 7 Lesson Plan "Boiling 'rocesses” pages 24,25
193008 K1.08 2.6




§:.--IHEQEY OF _NUCLEAR _POWER _PLANT QPERATION., FLUIDS, AND PAGE . Ag
THERMCDYNAMICS
ANSWERS -~ MILLSTONE 3 -B7/12/715-YACHIMIAK, E,
ANSKWER 9.09 (2, 2%)

a. Increases (0.25]) moderator density decreases (0,29] increasing the
probability for absorbtion by a control rod (because of increasec
diffusion length) [0.23]

b. Increases [(C.25] boron cencentration 16 reduced [0,29) reducing the
competition between horon and RCCAs (0,.25)

c. Dec.-eases (0.29) there 15 less neutron qu%l#cr interaction as the rodse

move to the top of the core (0,50]
oR Fcr‘ L)(C!? #1 Cens)
REFERENCE % ngug ¢ ;g (il
Millstone 3 Reactor Theory EO 76 a’ 1;{ t C d)j&mu G
- Justifi -

Millstone 2 Lesson Plan “Neutron Poilsons catzor r qu'”lﬂg
Criteria X; pages 11,12

K/ 1922000 K1.08 3.1

K/ 192005 K1.06 2.9

K/ 192005 K1.07 2.8

192003K 109 192008K 106 192003k 107 waw (KR S)
ANSWER 8.10 (2.00)

- core exit Tls ~ stable or decreasing

- RCS hot leg temperatures -~ stable or decreasing (4 x 0,50]
- RCS cold leg temperatures - at saturation for S/G pressure

- RCS subrowcling based on core exit TCe - greater than 30 degrees F

- S/GC pressures - stable or decreasing

REFERUNCE

Millstone 3 HI,FF,% T ED &7

Millstone 2 EOP 35 E-3 Table 2 page | of 1
K/4 19% UOB Kl 22 Q.8

193008K 12 v IKARS)




€. PLANT SYSTEMS DESIGN, CONTROL, AND_INSTRUMENTATION PAGE 45

-

ANSWERS -- MILLSTONE 3 -87/12/15-YACKIMIAK, E,

»

ANSWER 6,01 (Z.00)

<

a. 1 charging pump [0,.25)
1 saftety 1injection pump [0.25)
1 residual heat remcval pump [0, 25)
b. close the reactor trip breakers (0,551

ct. RCS overpressurization [6OriSi—ast—rmagueces—REStemreretores—tor—55—-
5 €
REFERENCE Co.7¢7) =

Millstone 3 EO eCC--02-C-03103 RPS5-02-C-0]8

Millstone 3 Text "RPSAS" page 695

Milletone 3 Technical Specifications pages B 3/4 3-3,4-15,3-1
K/A 004000 K6,02 3.9

KE/A 006000 K&,03 3.9

K7A Q0046020 ¥4,06 4.2

Q06000DKENZ NOLE000K L0 COLC20KE06 v (KA S

ANSWER 6,072 (2.480)

a. 4.
D. 6,
€r L4 [6 X 0.40]
' .
®. B.
$9' . 7»

REFERENCE

Millstone 3 EQ ECC~-02-C~006

Millstone 3 Text "ECCS" pages 86,87,120
K/A 013000 A3.02 4,2

013000A3N2 s (KA'S)




6. -ELé&I-S!ﬁIEt‘%_%‘é IGN, CONTROL, AND_INGTRUMENTATION PARE  5(

ANSWERS -- MILLSTONE 3 ~87/12/13-YACHIMIAK, [,

ANSWER 65,073 (1:70}

a. 8 "Yeitron and a boron interart to vield an 1onized (+) lithium rucleus
and an ionized (+) alpha particle (0.30) these ions create aoditicnal
ion pairs [(0.20) which migrate to the detector’'s charged
electrodes (0,201

b. IX10E-1! amp signal 1s used as a referercr +or gamma compensation

€. SR detectors cannot be energized [(0,950]

Fir A

REFERENCE

Millstone 3 EQs NIS-02-C-004,005,006

Millstone X Text "Excore N.l."” pages 6,16,20,26

K/ 015000 K4,01 3.3

K/A 015000 K5,.01 3.2

K/7/A 015000 kK&.02 2.9

015000K40] C15000KEQ ] 015000K 602 e UKB* 8

ANSWER 6,04 (2,40)

a. prevent flashing {(0.30] of water after orifices (0,30]
b. prevent damage to demineralizers [0,60]

c. protect the RCP seals (0.60)

d. hydrogen (0,301

r

oxygen control [0.30]

REFERENCE

Milletone 2 EOs CHE-02-C-000,002,00%5

Millstone 3 Text "CVCS" pages 5,16

Millstone X OPJIZI04A pages S2,62

K/AR 004000 K4,03 3.6

K/A 004000 K5.04 3,7

K/a 004010 K3,01 3.9

K/7A Q048010 4,0 2,1

Q0400CK40QZ 004000K504 0040310K3I01 QCO&010K401 ces (KA*S)



P ANSWERS ~- MILLSTONE 2 -87/12/15-YACHIMIAK, E.

ANSWER 6.0%5 L2, 50)

a, limite pressure rise i1nside containment [(0,50)

reduces pressure to < atmospheric [(0,.25) within &0 minutes (0,253
b. minumize corrosion in containment (by increasing pH) (0.50)

€. 11 mirutes +«/- 10 seconds [0,50]

d. ensure adequate available NPSH for pump operation [0,50]

REFERENCE
Millstone 3 EO0s CDA-02-C-001,004,007

Millstone 3 Text "CTMT Lepress.” pages 1,?7,25; "ECCS" page 82

K/A 026000 ¥4,04 4,1
K/A 026020 K&4,03 4,3
026000404 026020 403 as e LKA E)

ANSWER &, 06 (%, 00)

a. because one RCE loop can be isolated [0.30]
b. demineralized water storage tank (€. 3201]

condensate storage tank [0,30) (0, 1Q1 $or
service water (iong Island Sound) [0.30)
c. BIS
L.OP {a X 0,28
ChA

low=-low §735 level
d. reduce the peossibility of S/6 oversi1ll (0,350)]

RErERENCE

Millstore 3 EOs FwA-02-C-000,001,004

Millstone X Text "AFW" pages 9,12,17

K/A 061000 K1.01 4,2

K/# 061000 K1,07 3.8

/A 061000 K4,02 4,6

061000K101 061000K 1O7 Q&61000K4EDZ vos LEA’S)

order

51
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.6s _PLANT SYSTEMS_DESIGN, GONTROL, AND INSTRUMENTATION PAGE 57

- —— - - - - - -

ANSWERS -~ MILLSTONE 3 -87/12/15-YACHIMIAK, E.

ANSWER &6.07 (2.00)

\
|
|

a. significant hydrogen production occurs (resulting in an increased r1s ‘

of explosion) (0,503

b. Kirk Key interiock (0,50]

C. air start solenoid valve [(0.50]

d. no [0.501

REFERENCE

Millstone 3 EOQOs 125-02-C-000,003

Millstone 3 Text "125VDC System" pages 3,4; “Diesel Generator and Suppor:
Systeme"” page 5

Millstone 3 AQOFRP 15&7T Attachmente AB,C,D page 1

K/A 063000 K1,03 3.9

K/A 063000 K2.01 4,1

K/A Q&3000 K3.02 3.7

K/A 03000 KS,02 2.6

06300CK103 063000301 C&3000K3I02 D&IOQ0KS0Z vee LKA EH
ANSWER 6,08 (4, 00)

4. reactivity excursions (0,501
bypassed when P-10 satisfied (0,291
b. DNEB [0,50])
blocked below P:7 [0.25)
c. multiple [(0.25) cdrop rog (0.25)
d. heat sink (0.50)] + ‘
L B e L i T UNVISS BISPr= BPr - S o S-1- B O/ 2 4 B ' D€
e. minimize RCS thermal transients [0,50) ¥ " -
blocked below P-9 (0.25) bw‘"d’ C""%J
f. excessive heat flux [0.25) leading to ONR (0,281

REFERENCE

Millstone X EOs RPE-02-C-017,036
Millstone 3 Text "RPSAS" pages 42-57
K/A 012000 K4,02 4,2

012000K402 ves (KA’S)
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ANSWERS -~ MILLSTONE -87/12/19-YACHIMIAK,

ANSWER 6.,0% (3,0

8, lavg is used with Tref to deveiop rod speed and direction 1nput for ron
control [0.50) the difference between the two temper atures generates 3
programaed response as follows:

1} F.: o ] F. === na'vgd motion {9,231
2wy 1 F, -== varies from 8 to 72 steps/minute (0,252
b, Tavg is used to gunerate a reference leve! for Pressurizer level [G,50
progreém level varies ¢rom 25% at 557 F. (0.28) to 61.5% at 587 F. (0.20)
€. 279 [0.10) Low Tavg channels at 564 F., [0,20] coincident with &5 reactor
trip (P-4) signal [(0,20]) causes feedwater isolation (0,501

REFERENCE
Milletone 3 EDs T1S8-02-C-0033 ROD=02-C~-007,029; PPL~0Z2-C~-00Z5 FWSG-02-C-00%
Milletone 3 Textse "Rod Control" page 273 "Pzr., Presgs. & Level"” peges 24,204

-~
-

"Feedwater " page !
Kza 001000 Al1.0] 3.8
-2

K/A4 011000 A1.04 3.1

K/ 059000 AJ.06 2. 2

Q0100CA10] Cli1000A104 OS90O00AT0L s (KBS
ANSWER &£.10 (2.00) t"

Trairn B block valve (MV B8000B) will spec.ll. 0] AL CuvVe Uw 4‘)»477&0 a' *J
PORY (PCV=-456) will not ocpen (C,401]

Train A block valve (MY BCOOA) will Coebbiybas WILYITE on op?ﬂ/kgﬂ«‘( Ce "’*J
PORYV (PCV-455A4) will open [Q,40) because train "&" of COPF system
uses sutioneered LOW temperature for a pressure setpoint [0,40]

REFERENCE

Millstone 3 EQe PPL-02-C-003,004

Millstone X Text “Pzr,. Fress. & Level Contrcl' pages 13-1S
K/A 010000 K4,03 4,1

D10000K403 3w SKAXE)
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7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PGGE 54

o RADIDLOGICAL _CONTROL
ANSWERS —~= MILLSTONE 3 -87712/1S-YACHIMIAK, E,
ANGWER 7.0% (2,50)

a. RHR piping protection (prevent overpressurization) [0,.50]
b. minimize thermal shock to the RHR heat exchangers [0,50)
c. prevent possible RCS overpressurization [0,50]
d. STO® the RHR pump

O~EN the RHR/RWST suction valve [3 X 0,33]

START the RHR pump

REFERENCE

Millstone 3 FOs RHR-02-C~007,009,010,011

Millstone 3 DP 3209 page 29,323 OP 3Z10A page &3 Text "RHR" page 2
K74 005000 K1,11 3.6

K/A 005000 K4.01 2,2

K/A 005000 KkK5.05 X.1

K/ 005000 GO.10 3,9

0050006010 CO0S000K111 00S000KA01 005000k 50% vl TERTSY

ANSWER 7.02 (2.00)

&. to allow time for the (hydraulic transient) pressures asscciated with a
pump etart to subside throughtout the system (0,501

b. three (3) [0,50)

c: 24 F [0.50)]
environmental protection concerns [(0,350)

RE £RENCE

Millstone 3 EOs CWS-02-C-001,003,004,007

Millstone 3 0OF 3I325A page B,10

K/A 191004 K1,16 2,9

K/& 075000 k1,02 3.1

K/7A 075000 GO, 10 2.3

0750006010 Q73000102 191004K 116 eo s (KA’S)

ANSWER 7,03 (1.79)

a. crane or hoist hook [0.50]
b. emergency handwheel! (0,50)
c. isolation [(0.40) and repair [0,35]

REFERENCE

Millstone 3 E0Ds FHS-02-C-002,01%
Milletone 3 DOP 3203C pages 7,8
K/A 000036 EAL1.04 2.7




 .7._ PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE =%

R —— -

RADIDLOGICAL CONTROL
. ANSWERS -~ MILLSTONE 3 ~87/12/15-YACHIMIAK, E,

K76 000036 EK3,.02 4.1
000036A104 0000 TLKIOD iss (KA'H)

ANSWER 7.04 (2,29)

a. prevent contamination [(0,33) from the seal leakotf line $rom being
forced back into the RCF seal chamber (0,40)

b. 30 minutes [(0.50)

c. S minutes (0.50]

d. prevent a3 reactor trip orn low-low leve! due tc S/G shrink [0,350]

REFERENCE

Millstone 3 EQs RCP-02-C-010; AS4-01-C-003,003
Millstone 2 AQOP-3554 page %3 0P-3303D page 5

K/A Q03000 K&.02 3.1

K/ GOODL1S EKZ.0Z 4,0

K/ Q00018 EKZ.07 4.2

000015K 303 QOO0 15x 307 DOTOOOKE0Z ive (KEA®S

ANSWER 7.03 (3, 00)

&+ = control banhdgexght below the low-low limit

- failure of eme or more control rods to fully insert folluwing a
reactor trip o- shutdown
- uncontrolled cocldown of the RCS 4ollowing @ reactor trip or shutdown
- uncontrolled or unexplained reactivity addition (indicated by abnormal
ﬁ; control bank insertion, increasing Tavg, or imcreasing nuclear power)

- fai1lure of the reactor makeup control system
mwrtan AP (i g Pl S X 0.40)

b.6Lub&b—ee+$~wcfv*:f:3:1+on_xﬂaa) £0.503

c. provide a minimum rate of negative reactivity insertion (&ies [(0,350]

REFERENCE

Millstone X EQs A&6-02-C-001,002,004
Millstone 3 AQOP-35646 pages 2,3

K/A 000024 EX3.01 4.4

K/A 000024 EKZ,02 4.4

000024k 301 000024K 302 ae v (KAL)
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. 7.._PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE  S6

RADIOLOGICAL CONTROL
« ANSWERS -- MILLSTONE 3 -B7/12/15-YACHIMIAK, E,
ANGUER 7.05 (3.00)
a. at least one charging or S1 pump running [0.50)]

RCS pressure < 1475 psia (1700 psia for adverse containment) [0, 507

b. = unexpected increase in 5/6 level
- high S/G sample radiation
~ high 5/G steamline radiation £R N 0,253
- high S5/6 blowdawn line radistion (gotf
c. containment &2:3&%3%'?5.25]:’ Své—pera (0,257 if
radiation [Q,258] > 1966=~Rsmr [(0,25) 6}'
s
REFERENCE [ xr0® R

Millstone

EOs E30-01-C-001,009; EQU-01=-C=007

Millstone 2 EOP 35 E-3 pages 3,4,17

Millstone

exam B5/05/14 question 7,08

K/ 000038 EKT,06 4.5
00003IBK 206 .00 (KA'S)

ANEWER 7.07 (3,50

a.

b.
Coe

c.

Tl

~ terminate the startup by fully inserting all contral bants (0.0
- recalculate the ECP (0.50]

manually energize the PIR heaters (to induce spray tlow! (0,507
positive reactivity must not be changed by more than cone contrclled
method at a time [0O,50)

rod motion ie stopped [(0.25] at every 114 steps [0,2%] and bany demand

-

position [0,25) is compared to digital rod position ‘ndication {0,25]

€. be in Hot Standby [0,.28) within the next 15 minutes [0,231]
REFERENCE

Millstone 2 EOs G0O2-01-C-000,007,011,016,01%

Millstone 3 OP 3202 pages 6-10

K/A 001000 GO.10 3.5
K/& 001010 A3, 0! 3.9
K/A 001010 A3,02 3.7
K/A 001010 AZ,03 4,0
0010006010 001010A3Z01 001010A3C2 Q01010AT02 soy (KA’S)
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h.; :EQB’."E‘!: _OBNORMAL, EMERGENCY AND
g%%mxm CONTROL ’

 ANSWERS -~ MILLSTONE 3 -B7/12/15-YACHIMIAK, E,

ANGWER 7.086 (2,90

et a. standby instrument air

5 shutdown 1nstrumeant air 0¥ X 0;33)

i, service air

P b. air pressure decreasing rapicly (0,20]

i loges of turbine/feedwater control (0,501

&F €. use of S/6G atmospheric steam bypass valves [0,52)

REFERENCE

Millstone 7 EQOs QA62-01~-C-000,001
Millstone 3 A0DF 25462 page 3

K7 Q00065 EK3,.08 3.9

, K/A 000065 EAZ.086 4,2

| QOVOESARZOE QODOLEKIOB s (KR'S)

ANSWER 7.09 (Z.50)

8. 1 Core Ccoling
2) Containment Integrity [0.25 X 4]
X) Heat Sink
4) Inventory

DR Gl o Rt e

PAGE %7

i b. the step cortaining the task or an assnciated NOTE or CAUTIDON will

explicitly state the requirement [(0,50]
c. yes [0.50C2
g. E=C [0,50])

REFERENCE

Millstone 3 EOs EOU-01-C-000,001,002

Milstone X EOPes £~ page 11, E-O foldout page
Westinghouse Dwners Group ERG Users Guide pages 5,6,10
K/A 194001 A1.02 T.°9

194001A102 v ex (KA'S)

F—_ |
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. 2. . _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PASE . B8
RADIQLOGICAL CONTROL

ANSWERS -~ MILLSTONE 3 -B87/712/715-YATHIMIRK, E,

ANSWER 7.10 (2.00)

a., RCS subcooling [(0,50)
PIR level (0.S50)

b. PIR level rapidly increases [(0,50]) due to voiding in the reactor vesse!l
head region (0.,50)]

REFERENCE

Millstone 3 “"EDP 38 ES-1.1, ES-1.2" EO 7.
Millstone 3 ES-1.1 page 73 ES-

K/A 000040 EK3.04 4.7

K/6 000040 ERZ.0S 4,5

QO004UARZ20S GOOOK0v 304 7 ol ath. “R)

1.2 page 12
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. 8. _ADMINISTRATIVE PROCEDURES, CONDITIONS, AND_LIMITATIONS PAGE 59

- —— - - -

ANSWERS ~-- MILLSTONE 3 ~-B87/12/1S=YACHIMIAK, E,

ANSWER 8.01 (2.00)

a. NRB (0,25] and NRC (0,291

b. 1¥ the second verification would result in significaent radistion
exposurne [(0,50)

c. 85 (0.25) Duty officer [0,25]

d. 1f identified and controllec in another approved procedure [(0,50] o

REFERENCE or ‘6, < fm“t b “b"““a“"f”’l“w ﬁ'

Millstone 3 Terminal Objective (TO) BYJ-02-C-000
Millstone 3 ACP-DA-2.06E pages 3,9,10,12

ANSWER 8.02 Lo 79

a, Station Superintendent (0,281

Unit Superintendent (0.25)]

Operation’s Supervisor (0.251]
b. instruct [(0.251 and directly observe the indivicdual [0,25)
¢, ong $ire brigade leader [(0,231)

four fire brigade members [(0,25]

REFERENCE

Millstone 3 Enabling Otiectives (EOs) CRP-02-C-0123 CRP-02-C-0244
FPP=Q2~-C~-002

Millstone 3 ACP-Qn-2.05 page 10, ACP-0A-6.0]1 page 6

10 CFR Part 85 Section 535.9 ()

ANSWER g.07 (2.00)

a. not to be operated under any circumstance (0,501

b. contains precauticons or information which should be understood prior to
operating (0.5C)

c. prevents reenergizing equipment if it trips [0.50]

d. only to be energized by order of the individual to whom the tag was
issued (0,501

REFERENCE
Millstone 3 EOs TAG-02-C-010,021,023,025
Millstone I ACP-QA-Z.06A pages 3,4
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.~ B.__ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE A

IEEIRE R A SR v v o S IR S IA SR AL A PR AL LSSk k S e g iR AR AR
‘! ANSWERS -~ MILLSTONE 3 =B7/12/19~-YACKHIMIAK, E,
: :

ANSWER 8,04 (2,0C)

- YES [(Q.20]) because the interval between 12/5 and 12/14 [0,40C) exceeds the
maximum allowable extension of 25% of the surveillance interval (0,407
- YES [0,20) because a failure to perform the surveillance test within Lhe
specified time interval [0,40] constitutes a failure to meet the
DPERABILITY reguirements for the LCD (0,.40)

REFERENCE

Millstone 3 EQ SRV-02-C-001
Millstone 3 ACP-0A-9,.02 page 4
Technical Specification (T7.8.,) 4.0,3

ANSKER 8.03 {2,00)

8. 4 hour 50.72 (b)) (2)(iv)(B) [0,50]
b. 1 hour S0.72 (B)(1)(i1)(B) (0,501
€. 4 hour 850,72 (b1 (2)¢i} [0,3501]

O, Syt ttttid [0, S0 ) ﬁ?
4 heur S 72 (D))

REFERENCE

ACP-0A-10, 01

10 CFR 80,72

ANSWER g8.06 (1,00)

a. - security shift supervicsor [0.25) ' DL nun{éﬂda>ﬂ1F
, OR ana, T

- guty officer [0,.293)
- pperations supervisor [(0,25]
b, alert (or higher) [0,25]

7
REFERENCE

Millstone 3 Emergency Plan Training EOs 12,16
EPIP-4010A page 3
EFIP-4112 page 3



8. __ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS T .PABE - &)

- - - T e - ———

ANSWERS -- MILLSTONE 3 -~87/712/15~-YACHIMIAY, £,
ANSWER 8.07 (2,00)

4. SITE AREA -- for > 15 minutes [0.5012

b, ALERT -=- steamline break with primary to secondary leskage (0,50]

t. SITE AREA ~- LOCA [0.50) R ERT ...741 - M%\cdu’m

d. UNUSUAL EVENT ~-- if fire last for < 195 minutes (D,.50] ‘4
RE FERENCE M et aoo..m-f:tuvw ol
Millstone 3 Emergency Flan Training EU 6 - f&y7
EPIP-4701-3 (/lﬂcﬁli

{V), NN e ot
ANSWER ) 8,08 (3.00)

a. 12/.8/87 at 1700 [0.50) LCO 3.8.1.1.a. [0,25)

b. 12/16/87 at 0400 (0,503 LCO 2.8.1.1.b, (0,253

¢, 12/716/87 at 0400 (0.50) LCO 3,8.1.1.4@ 10,25 £

d. 12/)8/87 at 130€ (0,50) LCO 3.8.1.1.0%,(0,25) ;..
9 oac0C

REFERENCE

Millstone X 70 T8SG~-02-C- 000

T8 3.8.1.1

ANSWER 8.0% (3.00)
a. to ensures - MTC within analyzet range
- trip instrumentation within operating range
- P~12 above its setpoint {4 X 0,25)

the pressurizer is in an OFPERABLE status
- the reactor vessel is abone its minimum RT(NDT) temperature
b, protects safety related components, equipment, and structures (0,50]
AQa1lNEl BULBSS | Lttt na el Al QRoerate missiles (0,000
., ensures that SITE BOUNDARY doses will not exceed 10 CFR Part 100
guideline values [0.50] following a SGTR accident (0.50)]

REFERENCE
Millstone 3 TO T8G-02-C-000
TS Bases 3/46.1,1.4, 3/4.3.4, 3/4.4.8
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ANSWERS -~ MILLSTONE = ~B7/12/715-YACHIMIAK, E.

ANSWER 8.10 (2,00)

- control rods in @ single group move together with no individusal roc
ingsertion differing by more than +/- 12 steps, indicated, from the sroup
demand position [0.50]

~ control rod groups are sequenced with overlapping groups (0,50)

- the control rod insertion limits are maintained [0,S02

~ the axial power cdistribution (expressed in terms of AFD) e maintai er
within limits [(0.50)

REFERENCE

Millstone 3 EQ TSG-02-C-009%5

Millstone 7 Technical Specifications page B 374 2-95
K/8 193009 K1.07 3.3

1930CK107 s e e (KA S)

ANGWER 8.11 (2.75)

8. doors are locked [C,.S50) and the key maintained under adminisirative con-
trol (0,501 of the SCO [0,29) and/or Health Physics Supervision [0,295]

FACILITY NOTE: T.5 section 6.12.2 states that the shiét Feoreman
maintains key control, ACP-6,0] does not define who this person ie.

b. barricade the area (0,30)
conspictuously post the radiation levels [(0,50)
a flashing light shall be activated as a warning device [0,8501

REFERENCE

Millstone 3 EQ TSG-02-"-016
T.5. 6.12.2 page &-24

K/A 194001 K1.03 2.4

194001K 103 e v SKATS)
ANSWER 8.12 (1,50
a. an individual who is exposed (0.25] to existing dose pathways (0,221 at

one particuler location [(0.295)]
b. Yes [(0.25) because T,5. 3.11.2 allows 25 mrem to the whole body [0,50]

REFERENCE

Millstone 3 ECOs TSG~-02-C-001; LWS-02-C-002; GWS-02-C-000
Millstone 2 7.S. section 1.0 page 1-4, section 3/4-11 page 11-6
K/A 068000 GO.05 2.9

>
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[o7-1-{slulelcinlels] N7 1000GO0H sew (KA'S)
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f » ma vesg/t * .
w e mg s-votol/Zatz
£ » mct
XE = 1/2 v a e (Vg = V)t
PE = mgn
Vf'VOOCt '.‘,t
u.'." A. .oz
. F
€ =« 931 an .
m. V.VA’

a-nipat
Q = UAaT
Pwr-\lfah
P ap 108ur(t)

O ot
P-Poc

SUR o 26.06/T
SUR = 28p/1% + (8 = )T

T = (1%/0) + ((8 = o¥YTe]
Te (e -8)
T a(8=-0)/(%)

o * (Kypr=1)/Kgpe ® Kore/Katf

o = [(e=/(T ‘.ff)] ¥ (i;ff/(‘ * :T)]

P = (zav)/(3 x 10'0)
L = aN

Water Parameters 3 4

1 gal. = 8.345 lom,

| gal. = 3.78 1iters

1 fto = 7.48 gal.

Qensity « 62.4 Tbm/ftd

Density = 1 gm/c

Mot of vaporization = 370 tu/lom
Heat of fusion = 133 3:i./lem

1 Ata = 14,7 2si » 29.9 in. Ag.

| ft. H,0 = 0.4335 1xf/an,

Cycle efficiency » (Net work
out)/(Energy in)

A = AN Ae Aoe"‘

ty g0t * (ty,,)(t)]
{CYAK (ty))

-
[ = Ioo

[ = [ e™

0
[ =1, 10-*/TVL

T™VL = 1.3/u
HYL = -0.693/u

SR = S/(1 - K‘ff)
R, * $/(1 - ‘cffx)

CR(1 = Kggpy) = CRy(T = Kopep)

Moe /(1 = Kygp) = CRY/R,
Mo (1= Kypeo)/(1 = Keggy)
SOM = (1 = Kogp)/Kope

t* = 107 seconds

T = 0.1 seconds”

[,dy = 1
19 = 14,
tydy T o 18, ¢

R/hr = (0.5 CE)/d(ceters)
/hr = 6 CE/d° (feet)

Miscellaneous Conversions

\curu e 3.7 % lo‘odos
kg = 2,21 lom

| np = 2.54 x 103 Btu/nr
| m = 3.41 x 108 stu/nr
1in » 2,54 em

*F s 9/5°C & 32

°C o §/9 (°F-32)

| BTU s 778 fr-1nf
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STATION PROCEDURE COVER SHEET

A.  IUNTIFICATION

Number OP 32094 ' Rev. 0
Title REACTIVITY CALCULATIONS - ESTIMATED CRITICAL CONDITIONS

Prepared By DAVID MC DANIEL

B. KEVIEwW
1 have reviewed the above pro.edure and have found it to be satisfactory.

TITLE SIGNATURE DATE

DEPARTMENT HEAD “‘?/F{ é'% —_;, (ao_/;:(
L P Bne J(,em:%&z__‘v __Ll_b‘Dt >

C. UNREVIEWED SAFETY QUESTION EVALUATION DOCUMENTATION REQUIRED:

(Significant change in procedure method or scope YES[ ] NO OO
as described in FSAR)
(If yes, document in PORC/SORC meeting minutes)

ENVIRONMENTAL IMPACT

(Adverse environmental impact) YES [ ] NOBQ
(If yes, document in PORC/SORC meeting minutes)

D.  INTEGRATED SAFETY REVIEW REQUIRED

(Affects response of Safety Systems, performance YES[ ] N0 BT
of safety-related control systems or performance

of control systems which may indirectly affect

safety system response.)

(If yes, document in PORC/SORC meeting minutes.)

E. PROCEDURE REQUIRES PORC/&0R& REVIEW YES L NO[ )

F. PORC/S&®E APPROVAL

PORC A68R€-Meeting Number :'_—__85_:_48_2_

G.  APPROVAL AND IMPLEMENTATION

The attached procedure is hereby approved, and effective on the date below:

Cas v “l:«'l[!t
Stafion/d>ervice/Unit Superintendent ffective Date

SF 301
Rev. 7
Page 1 of 1
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REACTIVITY CALCULATIONS - ESTIMATED CRITICAL CONDITIONS
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0EJECTIVE

1.1 This procedure provides a method and forms for determining
Estimated Critica)l Conditions (ECC). An ECC may be determined
by performing this procedure, or running SP-3R11 on the Modcomp
Process Computer, when it is deemed valid by Reactor Engineering.

PREREQUISITES
2.1 The most recent steady-state critical position data is available
for calculating an ECC (this data will be supplied by Reactor

Engineering).

INITIAL CONDITIONS
3.1 None

PRECAUTIONS

4.1 The Rod Insertion Limit (RIL) sha:l never be exceeded when the
reactor is critica) (except during Low Power Physics Testing)
(LPPT). Whenever the reazctor is in Hot or Cold Shutdown the
RCS must be borated such that the reactor would not be critical

. with rods below the RIL.

LR 4.2 1If criticality is not achieved within & 9% aAk/k (900 pem) of

-~ the calculated ECC, insert the Control Banks in sequence to

zero steps and recalculate the ECC. If the newly calculated
ECC does not differ from the original ECC (as modified for any
conditions which have changed) notify Reactor Engineering. If
Reactor Engineering can not find any mistakes place the plant
in Hot Standby. An evaluation will be conducted by PORC. Upon
approval, start up will commence using Reactq:_,_t_ngmoiu:f o -
recommendations. il vl A - Sl

4.3 This procedure sh.)) be performed no more than four hours prior

to going critical per Technical Specification 4.1.1.1.1c.
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4.4 The reactor shall not be brought critical with rods below the
Rod Insertion Limit per Technical Specification 3.1.3.6
unless allowed per Special Test Exception 3.10.1.

NOTE: Computer Program SP 3R11 "Estimated Critical Position"
may be used to determine an ECC in place of this

‘ r re. t ) | :

S wnen seiest PICENE| Red posibion the Espmated Cribal Red hegnt Should be chasen 3l
at 359‘ stk,: 4::{;?&\‘?¢ ot \eaVd ‘ve\c'rer Jebé priov W esceed na Yhe u,‘«; i.m.‘t (it Baak L

oe or g Withdiagal ‘!‘_", - o ‘Clbl(\ cand T fsi'w‘hd‘f ro PO bun el 9
PROCEDURE’ Pal? WONpcm axeve the FRod .Lnnr{cn’im#. W s )"

NOTE 1: The burnup (in megawatt days per metric tonne ie. MWD/MTU)
change from the reference - “ition to the present conditions
should not exceed 200 MWD/MTU unless designated by
Reactor Engineering on the ECC Data Sheet.

If it is desired to select a critical rod position and
vary boron concentration perform Steps 5.1 through 5.10
and complete OPS Form 3209A-1.

3
-y
™
~

If it is desired to select a critical boron concentration
and vary rod position perform Steps 5.” = through 5.20 and AN
complete OPS Form 3209A-2" /

5.1 Enter reference critica) position data. This shoula be the
most recent steady state data available (supplied by Reactor
Engineering) on OPS Form 3209-15.

CAUTION: Ensure proper use of signs (+ ur =) throughout this
calculation.

5.2 Enter Estimated Conditions at Time of Criticality. Data for
Date, Time, Temperature, and Pressure, are estimated. Rod
Position is the Desired Position. Boron and Burnup are entered

at the existing conditions.




1 Ve 7 e
oF 32034 : * Page
Rev. 0

5.3 Item 1. Determin: the power defect at the Reference Pow: -
The number on the curve is negative,»but‘a‘po;itive numbe -
should be entered on OPS Form 3208A-1. (Use OPS Form 3209-3).

5.4 Moderator Defects - Item 2.

NOTE: The power defect curve assumes the reactor is operating
with Tavg equal to Tref £ 2°F. 1f Tavg is not equal
to Tref £ 2°F it will be necessary to perform Step 5.4.1.

5.4.1 Determine the difference between T average at the
reference condition and Tref at the reference condition.
Multiply this difference by the Moderator Temperature
Coefficient (MTC) (OPS Form 3209-4/5) at the reference
condition to determine the moderator defect. (This
number will be negative if Tavg > Tref and MTC is
negative.)

NOTE: If the estimated critical temperature is
other than 557°F 22°F, it will be necessary
to perform Step 5.4.2.

5.4.2 Determine the difference between Tavg at the estimated
condition and 557°F. Multiply by the MTC (OPS
Form 3209-4/%5) Lo determine Moderator Defect at the
Estimated Condition. (The value is negative if Tavg
> §57°F and MTC negative.)

If the computer is not available, use

OPS Form 3205-5 and OPS Form 3209-6 to
obtain Xenon worth if the reactor was
shutdown from an equilibrium Xenon state.
If the reactor was not at or near an
equilibrium Xenon state prior to shutdown,
Reactor Engineering will determine Xenon

x

OTE:

m™m

worth.
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Item 3. Dete-mine the Xenon worth at the estimated time of
criticality (use SP 3R7/3R3 or OPS Form 3208-5/6. Subtract the
reference Xenon worth from the estimated Xenon worth to obtain
the Xenon defect. (The value is negative if estimated Xenon is
greater than reference Xenon.)

Item 4. Repeat Step 5.5 for determining Samarium worth. (Use
SP 3R7/3RS or OPS Form 3209-7).

Item 5. Determine the integrated rod worths at the estimated
and reference conditions. Subtract the reference rod wortn
from the estimated rod worth to obtain the rod worth defect.
(Use OPS Form 3209-8, 9, or 10.) The value is Negative if the
estimated position is below the reference position.

Item 6. Determine the Differential Boron Worth at the present
boron concentration. Multiply by the change in boron
concentration from the present condition to the reference
condition to obtain the boron defect. The value is Negative if
the present boron concentration is greater than the reference
boron concentration. (Use OPS Form 3209-11.)

Item 7. Add all the reactivity defects. Divide by the
differential boron worth to obtain the boron equivalent. Use
OPS Form 3209-13 to compensate for burnup if the difference
between the reference burnup and present burnup is greater than
200 MWD/MTU. Add this to the boron equivalent of the summation
of the reactivity defect to obtain the boron change required to
go critical at the desired rod position. If the value is
positive, dilution is required (i.e. addition of + reactivity).

If the value is negative, boration is required (i.e. negative
reactivity should be added).
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5.10 Item £ Determine the £ 900 pcm limits around the ECC by using
the roc¢ worth at the ECC. Add and subtract 900 pcm from the
ECC and obtain the equivalent rod position using OPS Form 3209-8,
9, or 10. Do not allow the maximum rod insertion to exceed the
0% power Rod Insertion Limit (RIL) or the minimum rod insertion
to exceed any rod withdrawal limits imposed unless physics
tests are in progress.

NOTE: If Steps 5.1 through 5.10 were performed to calculate

an ECC by selecting control rod position and varying
boron skip to Step 5.21.

If it is desired to select a boron concentration and
vary control rod position perform Steps 5.11 through
5.20 and complete OPS Form 3209A-2. Normally Steps

5.11 through 5.20 should be done if it is desired to
go critical on the existing RCS boron concentration.

5.11 Enter reference critical position data. This should be the
most recent steady state data available (supplied by Reactor
Engineering) on OPS Form 3209-15.

CAUTION: Ensure proper use of signs (¢ or =) throughout this
calculation.

5.12 Enter Estimated Conditions at Time of Criticality. Data for
Date, Time, Temperature, and Pressure, are estimated. The
Burnup is entered at the existing conditions. The boron
concentration should be the desired critical boron concentration

(normally the existing boron concentration).

§.13 item 1. Determine the power defect at the Reference Power.
The number on the curve is negative but a positive number
should be entered on OPS Form 3209A-2 (Use OPS Form 3209-3).
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5.14 Moderator Defects - Item 2.

NOTE: The power defect curve assumes the reactor is operating
with Tavg equal to Tref & 2°F. If Tavg is not equal
to Tref ¢ 2°F it will be necessary to perform
Step 5.14.1.

5.14.1 Determine the difference between T average at the
reference condition and Tref at the reference condition.
Multiply this difference by the Moderator Tompereture
Coefficient (MTC) (OPS Form 3209-4/5) at the reference

S sf condition to determine the moderator defect. (This

o® ==~ “number will be negative if Tavg > Tref and MTC is

negative.)

NOTE: If the estimated critica)l temperature is
other than 557°F it will be necessary to
perform Step 5.4.2.

5.14.2 Determine the difference between Tavg at the estimated
condition and 557°F. Multiply by the MTC (OPS Form
3209-4/5) to determine Moderator Defect at the
Estimated Condition. (The Value is Negative if Tavg
> 557°F and MTC negative.)

NOTE: 1f the computer is not available, use OPS
Form 3209-5 and OPS Frrm 3209-6 to obtain
Xenon worth if the reactor was shutdown
from an equilibrium Xenon state. If the
reactor was not at or near an eguilibrium
Xenon state prior to shutdown, Reactor
Engineering will determine Xenon worth.




wm
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Item 3. Determine the Xenon worth at the estimated time of
criticality (use SP 3R7/3R9 or OPS form 3209-5/6. Subtract the
reference Xenon worth from the estimated Xenon worth to obtain
the Xenon defect. (The value is Negative if estimated Xenon is
greater than reference Xenon.)

Item 4. Repeat Step 5.15 for determining Samarium worth. (Use
SP 3R7/3RS or OPS Form 3209-7).

Item 5. Determine the Differential Boron Worth at the present
boron ¢-.ncentration. Multiply by the change in boron
concentration from the present condition to the reference
condition to ubtain the borcn defect. The value is Negative if
the present boron concentration is greater than the reference
boron concentration. (Use OPS Form 32038-11.)

Item 6. Add al)l the reactivity defects. Cecrrect for burnup if
the difference between the reference burnup and present burnup
is greater than 200 MaD/MTU.

Item 7. Multiply the total Reactivity Defect by -1 and add it
to the control rods worth inserted at the reference conditicen.
If the resulting value is positive dilute the RCS or wait for
Xenon to decay.

Item 8. If the value determined in Step 5.19 is negative
determine critical rod height from OPS Form 3205-8. Determine
the ¢ 900 pecm lim' ts around the ECC by using the rod worth at
the ECC. Add anu subtract 900 pcm from the ECC and obtain the
equivalent rod position using OPS Form 3209-8, 9, or 10. Do
not allow the maximum rod insertion to exceed the 0% power Rod
Insertion Limit (RIL) or the minimum rod insertion to exceed
any rod withdrawa) limits impo:ed unless physics tests are ir
progress.

Give OPS Form 3209A-1/0PS Form 3209A-2 completed through

item 8 to another licensed operator for review and approval.
After going critic:l. stabilize power in the 2erc power range
(approximately 10 amp on the intermediate range) and record
actual critical data.

N
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5.23 Forward completed OPS Form 32094-1/3209A-2 to Reactor
Engineering for review.

6. CMECKOFF

LISTS

.1 0PS
0PS
0PS
oPS
0PS
0PS
0PS
oPS
CPS
.10 OPS
.11 OPS
.12 0PS
.13 OPS
.14 CPS
.15 OPS

W O N DS W N

D N OO DY OO Oy

DM: jIm

Form 3209A-1, Estimated Critica) Condition, Fixed Rods.

Form 3209A-2, Estimated Critical Condition, Fixed Boron.

Form 3209-3, Power Defect

Form 3209-4, Moderator Temperature Coefficient

Form 3209-5, Xenon Worth At Steady State

Form 3209-6, Xenon Worth After Trip

Form 3209-7, Samarium Worth After Trip

Form 3209-8, Integral Rod Worth In Overlap HFP, EQ Xenon, BOL
Form 3209-9, Integral Rod Worth Bank D only HF?, EQ Xenon, BOL
Form 3209-10, Integral Rod Worth HZP, Xenon Free, BOL

Form 3209-11, Boron Worth

Form 3209-12, Boron Required For Shutdown

Form 3209-13, Boron Rundown

Form 3209-14, Core Data

Form 3205-15, ECC Reference Dsta
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“FORM APPROVED BY UNIT 3 SUPL~.» «NDENT ECTIVE DATE PORC ™iu. NO.
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CALCULATED BY = DATE APPROVED BY DATE

ESTIMATED CRITICAL CONDITION = FIXED ROD POSITION
REFERENCE CRITICAL DATA

g
OATE _12b/87 4.2/, 7/4 7 TIME ____ 0100

RCS TAVG 587 i

RCS PRESSURE 2250  PSIA

POWER 100 X
RCS BORON 900 ppm BURNUP 4015 ~ MWD/MTU
CONTROL BANK D 180 STEPS CONTROL BANK C de STEPS
OTHER 5 100% power maintained far last 13 dass
XENON pem (=)
SAMARIUM pem (=)
LAST SHUTDOWN TIME 1550 OATE __11/17/87
ESTIMATED STATUS AT CRITICALITY
DATE 12/15/87 TIME 2100
TAVG 557 °F RCS PRESS _2250  psia
BORON (PRESENT) 1209 ppu BURNUP (PRESENT) 4015 MwD/MTU
DESIRED CRITICAL POSITION ‘
BANK ¢ AT 150 STEPS

1. POWER DCFECT (OPS Form 3209-3)
(STEP 5.3)
1.1 Reference Power _____ R
1.2 pcm at Reference Power pem

2. MODERATOR DEFECT. (OPS Form 3209-4)

(STEP 5.4.1)
. 2.1 Tavg (at reference conditions) 587 ¥
2.2 Tref (at reference conditions) 587 4
2.3 MTC (at reference conditions) N/A pem/°F
2.4 Moderator Defect (at reference conditions)
(2.1 = 2.2) X MTC = N/A pem
. OPS Form 3208A-1

Rev. 0
Page 1 of 4



(STEP 5.4.2)
2.5 Estimated Tavg 567 _°F
2.6 MTC (et estimated conditions) N/A pem/°F
2:7 Moderator Defect at estimated conditions
(2.5 - 557) x MIC = N/A pcm
XENON DEFECT (Computer or OPS Form 3209-5/6) circle one.
(STEP 5.5) :
3.1 Estimated Xenon pem (=)
3.2 Reference Xenon pem (=)
3.3 Xenon Defect (3.1 - 3.2) pem
SAMARIUM DEFECT (Computer or OPS Form 3289x7) circle one.
(STEP 5.6) 3209-14
4.1 Estimated Samarium 685 pem (=)
4.2 Reference Samarium pem (=)
4.3 Samarium Defect (4.1 - 4.2) pcm
(STEP 5.7)
INTEGRATED ROD WORTH (OPS Form 3209-8/943Q)  Use 3209-8 ONLY
5.1 Estimated Rod Worth __ pem (=)
5.2 Reference Rod Worth pem (=)
§.3 Rod Worth Defect (5.1 - 5.2) pem
BORON DTFECT
(STEP 5.8)
6.1 Present Roron Concentration ppm
6.2 Reference Boron Concentration ppm
6.3 Boron Worth (OPS Form 3209-1) p.a/ppm (=)
6.4 Boron Defect (6.1 - 6.2) x 6.3 pcm

0PS Form 320%9A-1

Rev., 0

Page 2 of 4
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7.  CALCULATIONS
(STEP 5.9)
7.1 Sum Defects (1.2 + 2.4 + 2.7 +
7.2 . Boron Equivalent of Defects (7
7.3 Nominal PPM at Reference BU

3.3+44.3+53+6.4) pem

1+ 6.,3) ppm

/A ppm

7.4 Nominal PPM at Present BU __

NA_ ppm

7.5 Burnup Change (7.3 - 7.4)

/A ppm (+)

7.6 Boron Change .0 Go Critical (7

2 *17.85) ppm

7.7 Critical Boron Concentration (6.1 = 7.6) ppm

8. LIMITS ON CONTROL ROD PQSITION.
(STEP 5.10)
8.1 Rod Worth at ECP
Bank _____ at _____ steps
8.2 Rod Worth at Minimum Insertion
(8.1 + 900 pcm)

pem (=)

pcm

8.3 Rod Position a‘ Minimum Insertion

8.4 Rod Worth at Maximum Insertion
(€.1 = 900 pcm)

8.5 Rod Position at Maximum Insert
rod insertion limit)

Bank at steps

pem (=)
ion (Cannot be below 0% power

Bank at steps

ACTUAL CRITICAL DATA (STEP 5.22)

DATE N/A

Rod Position Control Bank D at __
Control Bank C at

Other: N/A

TIME__N/A

/A Steps
N/A Steps

Tavg Loop 1 T411A MN/A °F

Loop 3 T431A _II/A °F

Loop 2 T421A _IN/A °F
Loop « T441A !I/A °F
OPS Form 3209A-1

Rev. 0
Page 3 of 4
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*  FORM APPROVID BY UNIT 3 SUPERINTENDENT EFFEC. IVE DATE

MISCELLANEOUS CORE DATA

Total Shutdown and Control Bank Worth
Hot Zero Powaer Xenon Free

Al

wWorst Case Stuck Rod at BOL is F-2 .t

Bquilibrium Samarium after 25 days of
operation at a steady state power level

éc# .

Refueling Boran Concentration to maintain

keff < .95 with all rods inserted.

Refueli Boron Concentration to maintain

k & .95 with all rods out
eff

9010 pam

1110 pam

. 0069

1472 ppm

2000 ppm

Ops Farm 3209-14
rev 0
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ATTACHMENT 3

CORE HEAT BALANCE

Average over Measurement Interval

A. Pzr Pressure 225V , psia
B. RCS Loop 3 Tc 557 of
C. Letdown Flow (CHS-F132) 75 gpm
D. Charging Flow (CHS-F121) 87 gpm
E. Charging Pressure (CHS-P120) 2500 psia
F. Charging Temperature (CHS5-T126) 51C ot 4
G. VCT Temperature (CHS-T116) 100 oF
$/G 1 $/G 2 S/G 3 S/G 4
H. Steam Pressure (PSIA) 1100 SAME
1. Blowdown Flow (gpm) 50 AS
J. Feed Temperature (°F) 420 S/6
K. Feed Pressure (PSIA) 1400 1
M. Letdown Enthalpy (From A & B) BTU/1bm
N. Charging Enthalpy (From E & F) C BTU/1bm CL£\~
P. Charging Specific Volume (From E & R) ft3/1bm \ )
Q. Charging Flow Correction Factor
12716 % 2.6 x 10°>  x(CHS-T116)+ .9983 = N/A '
V' x 1.0011 ’ “ng
P

where V is the specific volume of the Charging Fluid (CHS-T116 and CHS-P120).

R. Correcteu Charging Flow {DxQ) N/A gpm

S. Charging Flow (60xR)/(7.48xP) N/A 1bm/hr

7 CVCS Heat Loss Sx(M-N)/3412141 4,69 MwWT

U. RCP Seal Flow (T:tal)-12 gpm N/A gpm

v. Seal Enthalpy (From E & G) BTU/1bm
W. Sea) Specific Volume (From E & G) N/A ft3/1bm
X. Corrected Seal Flow (60xU)/(7.48xW) N/A 1bm/hr

Y. Seal Heat Loss (X)x(M-V)/3412141 4.74 MW T

ENG Form 31002-5
Rev. 0
Page Z of 3
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¢C.

cE8I

KK.

Sz ¥

Feed Enthalpy BTU/1bm (From J & K)
SAT STM Enthalpy BTU/1bm (From H)
SAT Water Enthalpy BTU/1bm (From H)
S/G Enthalpy (AA)

$/G A& Enthalpy (CC-2)

Actua) Feed Flow

$/G Power [(EE)(DD)) BTU/hr

Sat Water Spec. Vol. (From H)
Blowdown Flow (60xi)/(7.48 x GG)
Blowdown Loss [€6(00-88))

Total S/G Power (FF = JJ) BTU/hr
Total NSSS Power I (KK) BTU/hr
LL/341214]1 = MW T

Net RCP Heat Input = 16
TOTAL CORE POWER (MM-NN+T+Y) =

$/G 1 S$/G 2 $/G 3 S/G 4

SAME

1.9 € AS

S/G

1
N/A
o0+
MwT

CORE POWER in X (PP)(100)/3411 =
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. ATTACHMENT 4
: Table 3 1
Properties of superheated steam and compressed water (temperature and pressure)
b;;‘-;';:* iBEEE Temperature, f—A S
ib/sqin.

(sat. temp) 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

—— A S

v 00161 | 3925 4523 5119 5715 6311 €907
1 n| 680011502 11957 12418 12886 13361 13845
(101.74) 5 | 01295 | 20509 21152 21722 22237 22708 23144

|
vlooi61 | 7814 9024 10224 1142} 12615 13808 15001 16194 17386 18578 19770 20962 22153 23345
5 »l 6801 |11486 11948 12413 12882 13359 13843 14336 14837 15347 15867 16396 16933 17480 18035 i
(16224) s 1 01295 | 18716 19369 19943 20460 20932 21369 2 1776 22159 22521 22866 23194 23'79 23811 24101 ° !

v 00161 3884 4498 5103 5704 6303 6900 7498 8094 B855I 9287 9884 10480 11076 11672
10 h| 680211466 11937 12406 12878 133565 13840 14334 14835 15346 15866 16395 16933 17479 18034
(19321) s | 01295 11,7928 18593 19175 19692 20166 2.0603 21011 21394 21757 22101 22430 22744 23046 23337

vl 00161 00166129899 33963 37985 41986 45978 49964 53946 57926 61905 65882 69858 73833 77.807
15 5! 6804 16809|11925 12399 12873 13352 13838 14332 14834 15345 15865 16394 16932 17478 18034
(213.03) s | 0.1295 02940 18134 18720 19242 19717 20155 20563 20946 21309 21653 21982 22297 22599 22890

v |00161 DOI66 : 22356 25428 28457 31466 34465 37.458 40447 43435 46420 49405 52388 55370 58352
20 n| 6805 16811/1191.4 12392 12869 13349 13835 14329 14832 15343 15863 16393 1693.1 17478 18033
(227.96) s | 01295 02940 | 17805 18397 18921 19397 19836 20244 20628 20991 21336 21665 21979 22282 22i72

v 100161 0016611036 12624 14165 15685 17.195 18699 20195 21697 23194 24689 26183 27676 29.168
40 nl| 6810 1681511866 12364 12850 13336 13825 14321 14825 15337 1585F 16388 19927 17475 18030
(267.25) s [ 01295 02940 E 16992 1.7608 18143 18624 19065 19476 19860 20224 20569 20899 21224 21516 2.1807 |

v {00161 00166‘ 7257 8358 9400 10425 11438 12446 13450 14452 '5452 (6450 17448 18445 [944!l ;
60 & | 681% 16820{11816 12335 12832 13323 138)5 14313 14818 15332 15853 16384 (6924 17471 18028 | !
(29271) s | 01295 02939116492 17134 17681 18168 18612 19024 | 9410 19774 20120 20450 20765 21068 21339 |

v | 00161 0.0166 00175 | 6218 7018 7794 BS60 9319 10075 10829 11581 12331 13081 13829 14577 |
80 h| 681 16824 2697412305 12813 13309 13805 143u5 14811 15326 15849 16380 16920 17468 1802.%
(312.04) 0123F 02939 0437116790 1.7349 17847 18289 18702 19089 19454 19800 20131 20446 20750 21041

|
e
]
00161 00166 00175| 4935 5588 6216 6833 7.443 BO050 B65% 9258 9860 10460 11060 11659; i
100 ] 6826 16829 2697712274 12793 13296 13795 14297 14B04 15320 15844 16376 16916 17465 13022‘ i
||
| i
]
{

-

(327.82) 01295 02939 0437116516 17088 17586 18036 18450 18839 19205 19552 19883 20199 20502 20794

-

120 | 6831 16833 269.8]|1224) 12774 13231 13784 14288 14798 15314 15839 16371 15912 17462 18020 |
01295 02939 0437) | 16286 16872 1.7376 17829 18246 18635 19001 19349 19680 1993 20300 20592 |

(34127) s

v
140 K| 6B37 16838 2698512208 12753 13268 13774 14280 14791
01295 02939 04370]16085 16686 17196 17652 18071 18461

00161 00166 0017534661 39526 44119 483585 52995 57364 61709 66036 70349 74652 78946 8 3233
i
i

g
8828 19176 19508 19825 20129 2042]

l

|

i

! 100161 00166 00175 /40786 46341 51637 56831 61928 67005 72060 7709 82119 87130 92134 97130 |
|

|

| (35304) s

5308 15834 16367 16909 17459 18012”l
1
!

57741 6.1522 65293 69058 72811
15829 16363 16905 17456 18014

160 6342 16842 26989 |12174 12733 13254 13764 14272 14784 3
8678 19027 19359 19676 19980 20273

h
(36355) 5 1 0.1294 02938 0437015906 16522 1.7039 17499 17919 18310

v {0018l 00100 OC\":'{BOOGG 244]3 38480 42420 46295 50132 53943
1
1

00161 00166 00174 | 26474 3.0433 34093 37621 4.1084 44505 47307 51289 54657 58014 61363 64704
180 6847 16847 26992 112138 12712 13240 13753 14263 14777 15297 15824 16359 16902 17453 18012
(37308) s | 0.1294 02938 04370 |15743 6376 16900 17362 17784 18176 1.854% 18894 | 9227 19545 19849 20142

> -

00161 00166 00174 |23598 27247 30583 33783 36915 40008 43077 46128 49165 52191 55209 58219
200 h| 6852 16851 2699612101 12690 13226 13743 14255 14770 15291 15819 16354 16898 17450 18009
(381 80) 01294 02938 04369115593 16242 16776 17239 1.7663 18057 18426 18776 19109 19427 19732 20025

-«

00161 00166 00174 0018621504 24662 26872 29410 31909 34382 36837 39278 41709 44131 46546
250 K| 6866 16863 27005 37510|12635 13190 13716 14234 14753 15276 15806 16344 16889 17442 18002
(40097) s |0.1294 02937 04368 05667 | 1.5951 16502 16976 17405 17801 18173 18524 | 8858 19177 19482 19776

-

00161 00166 00174 0.0186| 17665 2004« 22263 24407 26503 28585 30643 32688 34721 36746 38764
300 h| 6879 16874 270.14 375.15| 12577 13152 13689 14213 14736 15262 15794 16333 16820 17434 17986

-

(417.35) s | 01294 02937 04307 05665!1.5703 16274 16758 1.7192 1.7591 17964 18317 18652 18972 19278 19572 |
v |00161 00166 00174 00186| 14913 1.7028 18970 20832 22652 24445 26219 27980 29730 3.1471 33205 !
| 350 h| 6892 16385 27024 37521 (12515 13114 13662 14192 14718 15247 15782 16323 16871 17426 17989 |
| (431.73) s 101293 0.2936 04367 05664|15483 16077 1657: 17009 17411 17787 1&i41 18477 18798 19105 19400 |
{ |
| v 100161 00166 00174 00162| 12841 14763 16498 8151 19759 21339 22901 24450 25987 27515 29037 |
| 400 n| 6905 16897 27033 37527| 12451 13074 13634 14170 14701 15233 15769 16312 16862 17419 17982
| (444 .60) s [cnzsa 02935 04366 05663 | 15282 15901 16406 16850 1.7255 17532 1.7988 18325 18647 18955 19230 |
’ 1
| vloorel ocies 00174 00186(09919 11584 13037 1.4397 1.5708 2 19 746 21977 23200
| 500 a| 6932 16919 27051 37538|12312 12991 13577 14127 14666 17403 17969
| 1 1 699¢ 18702 18998 |
i s e

(46701) 3 {0

- ;

292 02934 04364 05660114921 15533 16123 16578
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Table 3

Properties of superheated steam and compressed water (temnerature and pressure)

Abs press. Temperature, F

Ib/sq in.
(sat, temp) 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

[_ v | 00161 00166 00174 00186 (07944 09456 10726 11892 13008 14093 15160 16211 17252 18284 19300
| 600 n| 6958 16942 27070 37549|12159 12903 13518 14083 14630 15174 15719 16270 16826 17388 17956
(486.20) s [ 01292 02933 04362 05657114590 15329 15844 16351 16769 17155 17517 17859 18184 )8494 |8792

v {00161 00166 00174 00186 00204 |0.7926 09072 10102 1.1078 1.2023 12948 1.3858 14757 15647 | 6530
700 h| 6984 16965 27089 37561 48793 12810 13456 14037 14594 15]44 15694 16248 1680.7 1737.2 17943
(50308) s | 0.1291 02932 04360 05655 06889 | 15090 15673 16154 16580 16970 17335 |7679 18006 18318 18617

v | 00161 00166 00174 00186 00204 (06774 07828 08759 09631 10470 11289 12093 12885 13669 | 4446
800 M| 7011 16988 27107 37573 48788 | 12711 13392 13991 14558 15114 15669 16227 16789 17350 17929
(51821) s | 01290 02930 04358 05652 06885 |14869 15484 15980 16413 16807 1.7175 1.7522 17851 18164 18464

0016] 00166 00174 00186 00204 05869 06858 07713 08504 09262 09998 10720 11430 1.2131 1.2825%

v

900 A 7037 17010 271.26 37584 48783 | 12606 13327 13944 14522 15085 15644 16206 16771 17341 17916

| (631.95) 5 | 0.1290 0.2929 04357 05649 06881 | 14659 15311 15822 16263 16662 17033 17382 17713 18028 18329
i v 100161 00166 00174 00186 00204 | 05137 06080 06875 07603 08295 08966 09622 10266 1.0901 11528
l 1000 hi 7063 17033 27144 37596 4877912493 13259 13896 14485 15044 15619 16184 16753 173265 17903
(544 58) s | 01289 02928 04355 05647 06876 | 14457 15149 15677 16126 16530 16505 17256 1.758¢ 17905 18207
vi00i61 00166 00174 00185 00203 |0453]1 05440 O06!8B8 06865 07505 08121 08723 09313 09894 0468

1100 A | 7090 17056 27163 37608 487.75!1237.3 13188 13847 14447 15024 15594 16163 16735 17310 17890

(556.28) s | 01289 02927 04353 05644 06872 (14259 14996 15542 16000 16410 16787 1.7141 1.7475 1.7793 1.8097

00161 00I66 00174 00185 00203 |04016 04905 05615 06250 06845 07418 07974 08519 09055 09584
71.16 17078 27182 37620 48772 | 12242 13115 13797 14409 14994 15569 16142 16716 17294 17876

1200
0.1288 02926 04351 05642 06868 | 1406] 14851 }.5415 15883 16298 16679 17035 17371 1.7691 1.7996

(367.19)

- >e

00161 ©0!66 00174 00185 0020303176 04059 04712 05282 05809 06311 06798 07272 07737 08195
. 1400 7168 17124 27219 37644 4876511941 12961 13693 14332 14952 15518 16099 16680 17263 17850
(587.07, s | 0.1287 02923 04348 05636 06859!1.3652 14575 15182 15670 16096 16484 16845 17185 1.7508 17815 i

> =

00161 00166 00173 00185 00202 0023603415 04032 04555 03031 05482 05915 06336 06748 07153

v
1600 h| 7221 17169 27257 37669 48760 616.77 [12794 13585 14252 14869 15466 16056 16643 17232 17823 :
(60487) s | 0.1286 02921 04344 05631 06851 OB129[14312 1498 15478 15916 16312 16678 17022 17348 1.7657
v 00i60 00165 00173 00i85 00202 0023502906 03500 03988 04426 04836 05229 05609 05980 06343 |
1800 h| 7273 17215 27295 37693 48756 61558 |1261.1 13472 1417.1 14806 15411 16012 i6607 17201 17797 |
? (62132) s | 0.1284 02918 04341 05626 06845 08109 | 14054 14768 15302 15753 16156 16528 16876 1.7204 1.7516 {
!
v 100160 00165 00173 00184 00201 0023302488 03072 03534 03942 04320 04680 05027 05365 05695 |
2000 h| 7326 17260 27332 377.19 48753 61448 (12409 13534 14087 14741 15362 15969 1657.0 172170 1777.1 |
i (63580) s | 0.1283 02916 04337 05621 06834 0809113794 14578 15123 15603 1€0!4 164 16743 17075 7333
‘ v| 00160 00165 00172 00184 00200 00230{0.1681 02293 02712 03068 02390 03692 03980 04259 04529 i
2500 h| 7457 17374 27427 37782 48750 61208{11767 13034 13867 14575 15229 15859 16478 17092 177 4 :
(668.11) s | 01280 02910 04329 05609 06815 0.8048)|1.3076 14129 14766 15269 15703 16094 16456 16796 17116 | . i
]
v| 00160 00165 00172 00183 00200 00228 (00982 01759 02161 02484 02770 03033 03282 03522 03753
3000 h| 7588 17488 27522 37847 48752 6100810005 12670 13632 14402 15094 15748 16385 1701.4 17618 !
(69533) s ] 0.1277 0.2904 04320 05597 06796 08009 |11966 13692 14429 14976 15434 15841 16214 1.6561 1.6888 | i

00160 00165 00172 CO0I83 00199 00227 00335]01588 0.1987 02301 02576 02827 0.3065 03291 03510
764 1753 2756 3787 4875 6094 8008 |12509 13534 14331 15038 15703 16348 16983 176) 2
01276 02902 04317 05592 06788 07994 09708 |1.3515 14300 14866 15335 15749 16126 16477 16806 |

L

3200
(705.08)

00160 00164 0O172 00183 00199 00225 00307 01364 01764 02066 02326 02563 02784 02995 03198 {
772 1760 2762 3791 4876 6084 7794 12246 13382 14222 14955 15633 16292 16936 17572 {
5| 01274 02899 04312 05585 06777 07973 09508 13242 |4112 14709 15194 15618 16002 16358 16691 |

> «

3500

v| 00159 00164 00172 00182 00198 00223 00287 01052 01463 01752 01994 02210 02411 02601 02783 |
4000 & 785 1772 2771 3798 4877 6069 7630 11743 13116 14036 14813 15522 16198 16857 17506 |
s| 01271 02893 04304 05573 06760 07940 09343 12754 13807 148461 14976 15417 15812 16177 16516

v 00159 001864 00171 00181 00196 00219 00268 00591 01038 01312 01529 01718 01890 02050 0O
5000 & 8l.1 1795 2791 3812 4881 6046 7460 10429 12529 13646 14521 15291 16009 16700 1
i

i s (01265 0285]1 04287 05350 06726 07880 09153 11593 13207 14001 14582 13061 15481 15863
{
*1 00159 00163 00170 00.80 00195 00216 00256 00397 00757 01020 01221 01391 01544 01684 0.18!7
6000 n| 837 1817 2810 327 4886 6029 7361 9451 11838 13225 14223 15059 15820 16542 1724
s 01258 02870 04271 05528 06693 07826 09026 10176 12615 13574 14229 14748 15194 18593 | 596

-

1452 & 15631 16384 17111

7000 & B62 1844 2830 3842 4893 6017 7293 9018 2 2 ‘i
3904 14466 (4933 (35355 15735

00158 00163 ©OC170 COIBC 00193 00213 00248 00334 0057
l
$| 01252 02859 0425 03507 06663 07777 08926 10350 |

00816 01004 01160 012958 01424 G 1542 |
595 y
1
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NUCLEAR ENGINEERING AND OPERATIONS PROCEDURE
NEO 8.01

JUMPER, LIFTED LEAD AND BYPASS CONTROL &

1.0 PURPOSE

The purpose of this procedure is to define, control and specify the
review requirements for jumpers, lifted leads, and bypasses in a
manner that ensures conformity with design intent and operability
requirements and preserves plant and personnel safety. Changes that
are not defined in this procedure are addressed in Reference 3.2.

Jumpers, lifted leads, and bypasses that are positively identified

and controlled in other station-approved procedures that meet the
requirements of Section 6.1 are excluded from the requirements of

this procedure. However, this procedure may be, in part or in entirety,
implemented whenever additional control is desired even though
implementation is not specifically required.

2.0 APPLICABILITY
This procedure applies to the Nuclear Engineering and Operations

(NEO) Group, including the Northeast Nuclear Energy Company (NNECO)
and the Connecticut Yankee Atomic Power Company (CYAPCO).

3.0 REFERENCES
3.1 Northeast Utilities Quality Assurance Topical Report, Section 3 =
Design Control; Section 11 - Test Control; and Section 14 -

Inspection, Test, and Operating Status.

3.2 ANSI N18.7-1976 - Aaministrative Controls and Quality
Assurance for the Operational Phase of Nuclear Power Plants.

3.3 NEO 3.03 - Preparation, Review, and Disposition of Plant Design
Change Request (PDCRs).

3.4 NEO 3.12 - Safety Evaluations.
4.0 DEFINITIONS

4.1 Blind or Blank Flaoge

A plate-like device in & pechanical system to stop flow.

4.2 Disabled Annunciator Alarm

A change that disables the visual and/or sudible alarm function
of an annunciator.

NEO 8.01 Rev. 1.A
Date: 08/15/86

Page 1 of 12
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4.3

4.4

4.5

4.7

ACP-QA-2.068B Page
Rev. 7

Electrical Jumper

A temporary electrical connection that bypesses 8 component
wvithin an electrical circuit, cbanging the circuit design or
configuration. Jumpers may be made permanent through the PDCE
process (Reference 3.2) in which case the jumper becomes.
permanent and is no longer referred to as a jumper.

Mechanical Jumper

A temporary connection such as a spocl piece, hose, tubing, or
piping that joins two systems together or bypasses a component
within a system, thus changing the system's design or cunfigu~
ration. (This does not include hoses connected from system
drains to floor drains or providing air to pneumatic tocls or
breathing apparatus.)

Lifted Lead

A break in continuity of a circuit such that one connectior of

a wire previously connected to two terminals is removed. .

Shielding
Material used to attenuate radiation.

Other Bypass and Jumper Devices

4.7.1 In addition to the items defined in 4.1 to &.t the
following are also considered bypasses or jumper
devices.

4.7.1.1 Gagged relief or safety valves

T Installed/removed filters or strainers
(other than for routine maintenance)

4.7.1.3 Plugged floor drains

4.7.1.4 Pulled circuit cards

4.7.1.5 Gagged or blocked process control valves
4.7.1.6 Block walls

Jumper, Lifted lead and Bypass Control Log

A log maintained by operations personnel in the control room.
This log shall consist of all active Jumper, Lifted Lead and
Bypass Sheets (Attachment 8.A) and the Jumper, Lifted Lead and
Bypass Index sheets (Attachment 8.B). Each Jumper, Lifted Lead
or Bypass request shall have a unique number assigned.

NEO 8.01 Rev. 1.A
Date: 08/15/86

Page 2 of 12
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4.9 Bypass - Lifted Lead and Jumper Contrcl Tag

A uniquely pumbered tag (Attachment 8.C) used to identify each
Jumper, Lifted Lead or Bypass in accordance with this procedure.

4.10 Safety Evaluation

A safety evaluation is a writteno review of the chauge completely

’ in sccordance with Reference 3.4. The review is the responsi~
bility of the Unit Engineering Staff (it may be performed by
NUSCO Engineering) and independently reviewed by the Unit
Engineering Supervisor or his designee.

4.1)1 Technical Evaluation

A technical evaluation is a written in-depth evaluation of
items checked either "YES" or "DON'T KNOW" on Attachment 8.A,
Section A - Technical Assessment. The review is the responsi-
bility of the Unit Engineering Staff (it may be performed by
NUSCO Engineering) and independently reviewed by the Uniyg
Engineering Supervisor or his designee.

4.12 Operable

The definition of operable is the current definition found in
the associated unit's technical specification.

4.13 Safety-Related Systems

Category 1, radiocactive waste and fire protection systems.

4.14 Safety Assessment

A safety assessment is 8 review of the proposed Jumper, Lifted
Lead or Bypass to determine whether a safety evaluation 1s
required.

4.15 Technical Assessment

A technical assessment is a review of the proposed Jumper,
Lifted Lead or Bypass to determine wvhether a technical evalua-
tion is required.

4.16 Duty Officer Qualified Person

A station employee who periodically stands Unit Duty Officer
watches. He peed pot be on duty to execute his responsibilities
under this procedure.
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5.0 RESPONSIBILITIES

5.1 Vice Presidept, Nuclear Operations

Responsible for maintaining this procedure current.

5.2 Plant Operations Review Committee (PORC) -

Responsible for reviewiog all Jumpers, Lifted Leads and Bypasses
made in sccordance with this procedure within 14 days following

. installation. If the Jumper, Lifted Lead or Bypass requires a
safety evaluation, the PORC is responsible for reviewing the
safety evaluation and determining that the change is safe and
does not constitute an unreviewed safety question before the
Jumper, Lifted Lead or Bypass is installed on operable equipment.

5.3 Operations Supervisor

Responsible for ensuring overall compliance with this procedure.

5.4 Operations Shift Supervisor

Responsible for overall control, i.e., admipistration and
authorization, of Jumpers, Lifted Leads or Bypasses during the
assigoed shift. Responsible for approving the installation and
restoration of Jumpers, Lifted Leads and Bypasses. Responsible
for completing the technical and safety assessment sections of
Attachment B.A.

5.5 Plant Personnel

Responsible for ensuring that operations personnel are properly
potified prior to placement or removal of any Jumper, Lifted
Lead or Bypass. Responsible for installing, removing, and
proper placement of Jumpers, Lifted Leads and Bypasses 1in
sccordance with this procedure. Responsible for ensuring that
devices are compatible with their intended functions; e.g.,
current capacity of wire, termination, insulation, pressure and
temperatiire ratings, etc. Additionally, responsible for
ensuring that Jumpers, Lifted Leads and Bypasses meet the
requirements of the technical evaluation and applicable special
instructions noted on Attachment B.A.

5.6 Engineering Supervisor
Responsible for perfrrming and documenting technical evaluations
and safety evaluations before a Jumper, Lifted Lead or Bypass
is installed on operable equipment when required by this
procedure.
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5.7 Duty Officer Qualified Person

5.8

Responsible for completing the technical and safety assessment
sections of Attachment B.A.

Department Heads

Responsible for reviewing installations to determine if they are
still peeded or if they should be made permanent. Responsible
for initiating design changes for those Jumpers, Lifted Leads or
Bypasses that are to be made permanent.

6.0 INSTRUCTIONS

6.1

General

6.1.1 This procedure shall be considered for safety-related
and ponsafety-related systems. 1f the equipment is
declared ipoperable, then this procedure does not
peed to be implemented. This procedure, the umit
tag-out procedure, or station-approved procedure
(including a work order) can be used as desired to
control Jumpers, Lifted Leads and Bypasses in equip-
ment that is declared inoperable.

814 Jumpers (both electrical and mech. aical) shall be
compatible for the use intended; e.g., size, terminal,
type, insulation, pressure rating, material, pipinog
construction, etc.

W when they are installed on operable equipment, Jumpers,
Lifted Leads and Bypasses that are positively identified
and controlled in other station-approved procedures are
excluded from the requirements of this procedure. In
order to qualify for this exclusion, the other
procedure must specify the following:

6.1.3.1 Either Shift Supervisor or Senior Control
Room Operator pnotification and sign-off
when Jumpers, Lifted Leads and Bypasses are
installed and removed.

6.1.3.2 Documentation of the placement or removal
of Jumpers, Lifted Leads and Bypasses.

6.1.3.3 Independent verification when Jumpers,
Lifted Leads and Bypasses are installed or
removed on safety-related systems.

6.1.4 Multiple Jumper, Lifted Lead or Bypass Control tags
may be issued under a single "Jumper, Lifted Lead and
Bypass Control sheet." The devices may be both
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electrica) and mechanical devices as long as they are
issued fc. a common purpose.

6.2 Initiation

6.2.1

6.2.2

6.3 Assessment

6.3.

1

The requestor shall fill out the description section
of the Jumper = Lifred Lead - Bypass Control Sheet
(Attachment B.A).

The following information shall be recorded on
Attachment B.A.

6.2.2.1 Date.
6.2.2.2 Unique index number.

6.2.2.3 The equipment and functions that are
affected.

6.2.2.4 The reason (purpose) for the request.

.
.

6.2.2.5 The applicable drawings or design documents.

6.2.2.6 The tag oumber, location, and type(s) shall
be indicated.

6.2.2.7 Description necessary to locate the device
including termipations.

6.2.2.8 Any special actions, instructions, or
requirements.

6.2.2.9 The requestor shall sign and date the
description section.

The Assessment Section Items 1 to 3 of Attachment 8.A
shall be completed by both a Shift Supervisor and a
Duty Officer qualified mesber of the affected unit.
They shall add any special-action instructions/
requirements (descripticn section) as necessary.

They shall ensure that the installation does not
sdversely affect the intended safety, reliability, or
efficiency of the plant. '

6.3.1.1 They shall determine if the equipment is to
be declared operable with the Jumper,
Lifted Lead or Bypass installed. If the

age

equipment is declared iooperable, Steps 6.3.1.2,

6.3.1.3, 6.3.3, 6.3.4, and 6.3.5 need not
be completed. Jumpers, Lifted Leads or

NEO £.01 Rev. 1.A
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6.3.2

6.3.1.2

6.3.1.3

6.3.1.4

6.3.1.5

ACP-QA-2.068 Page

Rev. 7

Bypasses installed on inoperable equipment
shall be reviewed to ensure that they are
either removed or controlled io accordance
with this procedure by being assessed prior
to returning the equipment to operability.

They shall determine (technical assessment)
if » more detailed written technical review
is peeded by answering the questions in
Section A (Attachmect B8.A). If any of the
answers in this section are "YES" or "DON'T
KNOW," then Attachment 8.A shall be forwarded
to the associated unit's Engineering
Department which is responsible for completing
s detailed technical evaluation. The
detailed technical evaluation will address
items marked "YES" and “DON'T KNOW" from

the technical assessment.

They shall determine (safety assessment) if

a detailed safety evaluation is needed by
answering the questions in Section B
(Attachment 8.A). If any of the answers in
this section are marked “YES" or “DON'T

KNOW," then Attachment 8.A shall be forwarded
to the associated unit's Engineering
Department which is responsible for completing
a safety evaluation.

All special actions, such as temporary
operating inmstructions, etc., shall be
noted on Attachment B.A (description
section). The results of Lhe assessments,
if applicable, will be appended to Attach-
ment 8.A.

The Shift Supervisor and Dut, Officer
Qualified persons who complete the assest=
ment section must document their approval
with their signatures. (Documentation of
phone conversations is acceptable if the
Duty Officer Qualified Person is not
onsite. If performed by a phone conver=
sation, then note the date, time, and when
called on Attachment B.A or Attachment to
B.A.

1f all of the questions in Sections A and B are

marked "NO," or are pot -equired to be performed or

are addressed with completed assessments and approvals,
the Shift Supervisor may suthorize spproval for
installation.

NEO B.01 Rev. 1.A
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6.3.3 The sssociated unit's Engineering Department shall be
responsible for completing a detailed technical
evaluation applicable to the questions in Section A
that are marked "YES" or “"DON'T KNOW." The Engineering
Department shall be responsible for completing a
detailed safety evalustion if any of the questipns in
Section B are marked "YES" or "DON'T KNOW."

6.3.4 The PORC must review and recommend approval of all

safety evaluations required by Attachment B.A,

. Section B before installation on operable equipment.
Copies of the approved technicsl evaiuatioos and/or
safety evaluations shall be attached to Attachment 8.A
to be forwarded to the Shift Supervisor for instal-
lation approval. Copies of the safety evaluation
ghall also be attached to the PORC meeting minutes
and forwarded to the Nuclear Review Board (NRB) for
review.

6.3:5 1f a technical specification change is required or an
unreviewed safety question is found to exist, thern ,
NRB and NRC approval is required before installation
can be authurized.

6.4 Installation

6.4.1 Shift Supervisor approval is required for installation.
Responsibilities are as follows:

£:6.1.1 Assigning a unique number from the Jumper,
Lifted Leads and Bypass Control Index
(Attachment 8.B) to the Jumper, Lifted
Leads and Bypass Control Sheet (Attachwent 8.A).

6.4.1.2 Entering into the index the number, type,
affected equipment/function, restoration
required by (date/mode), installation date,
and the department requesting the installation.

6.4.1.3 Reviewing Attachment 8.A to ensure that it
is complete and that all required reviews
and approvals have been obtained.

6.4.1.4 Reviewing tb: Jumper, Lifted Leads or
Bypass to ensure it is compatible with
existing plant conditions.

6.4.1.5 Implementing any special actions or
technical specification requirements.

6.4.1.6 Issuing caution tags (as appropriate) and
noting the issuance in the comments section.

NEO 8.01 Rev. 1.A
Date: 08/15/86
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6.64.2

6.4.3

ACP-QA-2.06B Page
Rev. 7

6.4.1.7 Filliog out or bave filled out a Jumper,
Lifted Leads - Bypass Control Tag for each
Lifted Lead or device. The tag shall
identify the termination points.

Jumpers that are of such length that both
ends are not visible when installed shall
have a Tag attached at each end.

6.4.1.8 Signing and dating Attachment 8.A to
identify that the Shift Supervisor has
suthorized approval for instsllation.

6.4.1.9 Ensuring that a verification of the instal-
lation is completed.

6.4.1.10 Placing the original copy of Attachment B.A
in the Jumper, Lifted Leads and Bypass
Control Log (including supporting documen-
tation). A copy canp be put in the log
until eppropriate PORC approval 1s obtained.

The plant personnel performing the installation
(installer) shall implement the following:

6.4.2.1 lostall each jumper, lifted lead, bypais
or device in accordance with safe statioa

work practices.

6.4.2.2 Install at least one Jumper, Lifted Lead -
Bypsss Control tag for each Lifted Lead or
device.

6.4.2.3 Insulate lifted leads from other circuits
and from ground.

6.4.2.4 Ensure jumpers ani other devices (both
electrical and mpechanical) are compatible
for the intended use.

6.4.2.5 Identify the proper circuits or other
components before disconnecting any leads
or installing sny devices. %

6.4.2.6 Sign and date Attachment 8.A after instal-
lation is complete.

The plant personnel performing the independer .
verification (verifier) shall, by means of a visual
verification or functional check, eosure proper
jnstallation. If verification is done by performing
a functional check, the method of performing the

NEO 8.01 Rev. 1.A
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check shall be described in the comments section of

Attachment B.A.

Ao exception to performing & second verification may

be granted by the shift supervisor if the second
verification would result in a significent radistion
exposure. However, every reasonable effort shall" be
pade to confirm operability; e.g., functiooal test,
remote viewing, etc. The basis for this exception

shall be noted in the comments section of Attachment 8.A.

6.4.3.1 The person performing the independent
verification then signs and dates
Attachment B.A after verification is
complete.

6.4.4 For those Jumpers, Lifted Leads and Bypasses whizh
did not require prior PORC approval, the Operations
Supervisor shall have Attachment 8.A (or a copy of
Attachment 8.A) forwarded to the PORC once the
ipstallation is complete. PORC must then perform a
review within 14 days following installation .

6.5 Restoration
£.9:1 The shift supervisor is responsible for the followicg:

6.5.1.1 Authorizing restoration by signing and
dating Attachment 8.A ufter ensuring that
the restoration is permissible.

6.5.1.2 Entering the restoration date into the
Indey after the restoration is verified.

6.5.1.3 Removing any caution tags and deleting any
special instructions that were issued as o
result of that installation and briefing
operators on the shift.

6.7.1.4 Ensuring that an appropriate verification
of the restoration is completed and per-
forming any functional check.

6.5.2 The plant personnel performing the restoration
(restorer) shall ensure proper restoration and that
all tags are removed. After restoration is complete,
the restorer shall sign and date Attachment 8.A.

6.5.3 The plant personnel performing the independent
verification (verifier) shall, by means of » visual
verification or functional <heck, ensure proper

NEO 8.01 Rev. 1.A
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restoration. I1f the verification is done by performing
s functional check, the method shall be noted in the
comments section of Attachment 8.A.

An exception to performing @ second verification may
be granted by the shift supervisor if the second.
verification would result in a significant radiation
exposure. However, every reasonable effort shall be
made to confirm restoration to full operability;
e.g., function test, remote viewing, etc. The basis
for this exception shall be noted in the comments
section of Attachment B.A.

6.5.3.1 The person(s) performing the independent
verification then signs and dates
Attachment 8.A after verification is
complete.

6.6 Reviews and Audits

6.6.1

6.6.2

The Jumper, Lifted Lead and Bypass Control Log shall
be reviewed during each shift and prior to a mode
change to eosure technical specification requirements
are being met.

The Operations Department shall perform a monthly
review of the log for administrative errors. This
review also will identify those Jumpers, Lifted Leads
or Bypasses either no longer peeded or in effect for
more than six months.

6.6.2.1 A copy of administrative errors that have
been discovered as a result of the review
ghall be forwarded to the Operations
Supervisor for corrective action.

6.6.2.2 Those installations that are determined to
be no longer needed shall be restored per
Section 6.5.

6.6.2.3 A copy of those installations that have
been installed for longer than six months
gshall be forwarded, after each time the
audit is performed, by the Operations
Supervisor to the responsible Department
Eead to determinec if they are still needed.

6.6.2.4 Completed Index Sheets (Attachment 8.B)
that reflect restoration shall be forwarded
to the Operations Supervisor for review,
disposition and forwarding to nuclear
records.

NEO 8.C1 Rev. 1.A
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6.6.3

FIGURES
Figure No.

i1
ATTACHMENTS
Attachment No.

8.A

8.8

8.C

g.D

6.6.2.5

6.6.2.6

6.6.2.7

ACP-QA-2.
Rev. 7

The Operations Department review of jumper,
1ifted leads, and bypass control sheets
shall be documented by poting it in the
audit section of Attachment 8.A.

The Operations Supervisor will coordinate
with other departments as part of this
sudit, to include a check for correct place-
ment, condition, and tagging of Jumpers,
Lifted Leads and Bypasses.

The Operations Supervisor shall review
results of the audit with PORC.

The responsible Department Head sball review instal-
lations that are installed longer than six months to
see if they are still needed or if they should be
made permanent.

6.6.3.1

6.6.3.2

‘‘hose that are determined to be no lcnger
peeded shall be restored per Section 6.5.
For those that are to be made permanent,
submit design changes per Reference 3.2.

Figure Title
Jumper, Lifted leads and Bypass Control Flowchart

Attachment Title

Jumper - Lifted Lead - Bypass Control Sheet

Jumper - Lifted Lead - Bypass Control Log

Jumper - Lifted Lead - Bypass Control Tag

Major Changes from Previous Revision
(Rev. 1 Updated to Rev. 1.A).
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ATTACHMENT 6
EMERGENCY CORE COOLING SYSTEMS

3/4 5.4 REFUELING WATER STORAGE TANK JAN 51 1580

LIMITING CONDITION FOR OPERATION

3.5.4 The refueling water storage tank (RWST) ~hall be OPERABLE with:

a. A contained borated water volume between 1,166,000 and 1,207,000
gallons,

. A boron conce-cration between 2000 and 2200 ppm of boron,
c. A minimum solution temperature of 40°F, and
d. A maximum solution temperature of 50°F.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION
With the RWST inoperable, restore the tank to OPERABLE status within 1 hour or

be in at least HOT STANDBY within 6 hours and in COLD SHUTDOWN within the
following 30 hours.

SURVEILLANCE REQUIREMENTS

4.5.4 The RWST sha)l be demonstrated OPERABLE:
a. At least once per 7 days by:
1) Verifying the contained borated water volume in the tank, and
2) Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature.

MILLSTONE - UNIT 3 3/4 5-9
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ATTACHMENT 8
3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1 A.C. SOURCES YN 51 190

OPERATING

LIMITING CONCITICN FOR QPERATION

3.8.1.1 As a minimum, the following A.C. electrical power sources shall be
OPERABLE:

a. Two physically independent circuits between the offsite transmission
network and the onsite Class 1E Distribution System, and

b. Two separate and indepundent diesel generators, each with:

1) A separate day tank containing a minimum volume of 205 gailons
of fuel,

2) A separate Fuel Storage System containing a minimum volume of
32,760 gallons of fuel,

3) A separate fuel transfer pump,

4) Lubricating oil storage containing a minimum total volume of
280 gallons of lubricating oil, and

5) Capability to transfer lubricating oil from storags to the
diesel generator unit.

APPLICABILITY: MODES 1, 2, 3, and 4.
ACTION:

a. With either an offsite circuit or diesel generator of the above
required A.C. electrical power sources inoperabie, demonstrate the
OPERABILITY of the remaining A.C. sources by performing Specifi-
cations 4.8.1.1.1a. and 4.8.1.1.2a.5) within 1 hcur and at Jeast
once per 8 hours thereafter; restore at least twd offsite circuits
and two diese) generators to OPERABLE status within 72 hours or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

b. With one offsite circuit and one diesel generator of the above
required A.C. electrical power sources inoperable, demonstrate the
OPERABILITY of the remaining A.C. sources by performing Specifica-
tions 4.8.1.1.1a. and 4.8.1.1.2a.5) within 1 hour and at
least once per 8 hours thereafter; restore at least one of the
inoperable sources to OPER:BLE status within 12 hours or be in at
least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours. Restore at least two offsite circuits
and two diese) generators to OPERABLE status within 72 hours from
the time of initial loss or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

¢,  With one diese) generator inoperable in addition to ACTION a. or b.
above, verify that:

1. A1) required systems, subsystems, trains, components, and devices
that depend on the remaining OPERABLE diese) generator as a
source of emergency power are also OPERABLE, and

MILLSTONE = UNIT 3 3/4 8-1




ELECTRICAL POWER SYSTEMS

JAN 41 1966

LIMITING CONDITION FOR QPERATION

ACTION (Continued)

2. when in MODE 1, 2, or 3, the steam=-driven auxiliary feedwater
pump is OPERABLE.

If these 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 iours.

With two of the above required offsite A.C. circuits inoperable,
demonstrate the OPERABILITY of two diese) generators by performing the
requirements of Specification 4.8.1.1.2a.5) within 1 hour and at least
once per 8 hours thereafter, unless the diesel generators are already
operating; restore at least one of the inoperable offsite sources to
OPERABLE status within 24 hours or be in at least HOT SYANDBY within
the next 6 hours. With only one offsite source restored, restore at
least two offsite circuits to OPERABLE status within 72 hours from
time of initial loss or be in at least HOT STANDBY within the next

6 hours and in COLD SHUTDOWN within the following 30 hours.

With two of the above required diese! generators inoperable, demonstrate
the OPERABILITY of two offsite A.C. circuits by performing the require-
ments of Specification 4.8.1.1.1a. within 1 hour and at least once per

8 hours thereafter; restore at least one of the inoperable diesel
generators to OPERABLE status within 2 hours or be in at least HOT
STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following 30 hours. Restore at least two diese) generators to

OPERABLE status within 72 hours from time of initia) loss or be in

least HOT STANDBY witnin the next & hours and in COLD SHUTDOWN within
the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.8.1.1.1 Each of the above required independent circuits between the offsite
transmission network and the Onsite Class 1E Distribution System shall be:

Determined OPERABLE at least once per 7 days by verifying correct
breaker alignments, indicated power availability, and

Demonstrated OPERABLE at least once per 18 months during shutdown by
transferring (manually and automatically) unit power supply from the
normal circuit to the alternate circuit.

4.8.1.1.2 Each diesel generator shall be demonstrated OPERABLE:

MILLSTONE - UNIT 3 3/4 8-2



ATTACHMENT 9

3/4.11 RADIOACTIVE EFFLUENTS

JAN 31 13cb
3/4.11.1 LIQUID EFFLUENTS

CONCENTRATION

LIMITING CCNOITION FOR OPERATION

3.11.1.1 The concentration of radioactive materfal released from the site

(see Figure 5.1-3) shall be limited to the concentrations specified in 10 CFR
Part 20, Appendix B, Table II, Column 2 for radionuclides other than dissolved

or entrained noble gases. For dissolved or entrained noble gases, the concentra-
tion shall be limited to 2 x 10-* microCurie/m] total activity.

APPLICABILITY: At all times.

ACTION:

Wih the concentration «f radioactive material released from the site exceeding
the above limits, restore the concentration to within the above limits within
15 minutes.

SURVEILLANCE REQUIREMENTS

411.1.1.1 Radioactive 1iquid wastes shall be sampled and analyzed according
to the sampling and analysis program specified in Section I of the REMODCM.

4.11.1.1.2 The results of radioactive analyses shall be used in accordance
with the methods of Section Il of the REMODCM to assure that the concentrations
at the point of release are maintained within the )imits of Specification

3.11.1.1,
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1.

1.01b (5)°

1.05 ¢

1.06

1.07

1.09

2.01

2.02

2.07

(2)

(3)

RTTRCHmen7z 3

REACTOR OPERATOR EXAM

PRINCIPLES OF NUCLEAR POWER PLANT OPCZRATION,
THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW.

Answer kog is incorrect. £hould be "remains the same",
OPS Form 3209B-1, steps 3.4 and 3.5 negate changes in
reactivity effects.

RCCA worth decreases with core age, as described in
;itacgogzhoutron Poisons Lesson Plan (RTI-C1-C), pages
.n .

Answer should be "Less Negative", beczuse the smaller
change in fuel temperature per percent power change at
EOL outweighs the more negative FTC. [Reference:
Reactivity Coefficients and Defects Lesson Plan, pages
13, 14 previously provided)

Agreed that "cold leg temperature decrease” wculd b2 an
:cceptable alternative for the second half of the answer
ey.

Question does not elicit numerical values for Xenon
concentration. Operators aze not required to memorize
the level of specificity provided in the answer ko{.
Based upon the question, any response indicating higher
concencration at 100% should be acceptable.

PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

Agreed that either TRUE or FALSE can be acceptable
answer (Reference: P&ID EM 122B)

Agreed that Contairment Instrument Air compressors could
be part of an accep-able answer [Reference: P&ID EM
1228)

Question does not elicit the response provide<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>