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SUMMARY: Written and operating exeminations were adminfstered to three Senior
Weactor Operator (SRC) upgrade candidates. A'l three SROs passed the
examinations and wers issued their licenses,
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DETAILS

TYPE OF EXAMINATIONS: Replacement

EXAMINATION RESULTS:

SRO
Pass/Fail

Written 3/0

Operating 3/0

Overall 3/0

CHIEF EXAMINER AT SITE: B. 5. Norris, USNRC, RI

"HER EXAMINERS: R. B. Eaton, USNRC, NRR
J. A, Prel), USNRC, RI
0 S11k, USNRC, RI

GENERIC DEFICIENCIES:

The following 1s a summary of gereric deficiencies noted on the
examinations. This informaticn {s being provided tc aid the licensee in
upgrading license and requalification training programs. No licensee
response is required.

a. Operating Exanination

(1) DOuring the simulator examinacion, the candidates dismissed two

instances of spurfous alarms with "Guess 1t's a simuiator
problem." Althuugh their reaction wa. _n fact correct, this

type of actian on the part of the operators would tend to
distract from the training a*musphere in the simulator.

(2) Ouring transients, thn Loard nperators tend tc focus on the
digital readouts on the nuclear instrumentation cabinets for
extended periods of time (20-40 seconds) while ignoring the
other indications on the panels.

b. Written Examination

There were no generic weaknesses identified during the grading of
the written examinations.




EXAMINATION REVIEW:

Written Examination

The written examination was reviewed by the training staff in two
parts. Prior to the administration of the examination, 1t was
reviewed for technical accuracy, applicability to the Millstone Unit
2 facility, and assurance that the answer key was consistent with
the question. Twenty of the fifty qurstions were rewritten as a
result of this review. As can be seen in Attachment 1 (SRO Written
Examination with Answer Key), most of the changes were minor in
nature: terminology, or addition/deletion of a word or phrase for
clarification; one question (7.02) was rewritten to reflect the
actual responsibilities of the SRO at Millstone Unit 2.

The new questions were retyped and pages replaced in the
examinations befors they were given to the candidates. The
examination, as attached, was modified to show the original question
and the question as rewritten,

Additionally, the answer key was modified to reflect any technical
changes identified during the facility review of the examination.

There was disagreement between the NRC examiners and the facility
reviewers as to whether or not two questions (8.03 and 8.11) on
Technical Specification basis were required knowledge (see
Attachment 2). NUREG-1C21, Operator Licensing Examiner Standards,
E5-402, "Scope of Written Examinations Administered to Senfor
Reactor Operators - Power Reactors," paragraph A.4 states in part
"... Questions concerning the Technical Specifications will require

a thorough knowledge of ... the basis for the requirements ..."

The facility reviewers for the written examination were R, Cimmino,
J. Parillo, and M. Wilson,

Operating Examination

The scenarios for the simulator portion of the cperating examination
were also reviewad by the training scaff prior to beirg administered
to the candidates. Ona2 event had %o be chanyed to due a modeling
problem with one of the malfunccions,

The facility reviewers for the simulator scerérios were R. Burnside,

J. Parillo, and Q. Wright,




PERSONNEL PRESENT AT EXIT MEETING:

“

NRC Personnel

B. S. Norris - Chief Examiner
P. J. Habinghorst - Resident Inspector

Facility Personnel

. Burns, Jr. - Simulator Instructor

. Clememt = Unit 3 Superintendent

Pantalone - Program Coordinator

Parillo - Assistant Supervisor, Operator Training
Smith = Unit 2 Operations Supervisor

Wilson = Supervisor, Operator Training

4. SUMMARY OF COMMENTS MADE AT EXIT MEETING:

I(_.(..Of‘ﬁ

a, The NRC and the facility agreed that the pre-administration review
of the examinations was an improvement over the previous method of
review in that the candidates would be examined on their knowledge
and not on their ability to interpret questions that were not clear
and specific to Millstone Unit 2.

b. The NRC expressed concern about three items within the plant:

(1) During transients the RO's tend to focus their attention on the
digital readouts on the NI cabinets rather than the entire
control boards. Although this was noticed only in “he
simulator, training frequently is a reflection of actual
practice in the plant. (see paragraph 1.a(2) above)

Tne facility noted the comment and stated they would reinforce
to the operators *hat the digital readouts were not to be used
te the exclusicn of the remainder of the contro)l boards.

(2) Technica® Specificat‘on 3.1.2.2.1 states "Two flow nachs from
the boric acid storage tanks via efther a poric acid pump or
gravity feed connection and a charging pump to the Reactor
Conlant System and one associated heat tracing circuit s"all be
CPERABLE. (Modes 1, 2, and 3)" Although thers i3 a management
fnterpretation of what determines two separate paths if one
boric acid pump is out of service, the interpretation s not in
writing, This could lead to confusion and rven contradiction
between shifts.

The facility stated that wil) review remedies implemented by
other faciiities.




(3) In the case of an evacuation of the control room, it is not
clear within the procedures which of the shutdown panels the
operators should go to. One procedure directs the operators to
the Hot Shutdown panel, and another directs them to the Fire
Shutdown panel,

The facility response was that it is the responsibility of the
Shift Supervisor %o determine which of the panels would provide
better control of the plant. This determination would be based
partially on whether or not it was an Appendix R fire.

Attachments:
1. SRO Written Examination and Answer Key
2. Facility Comments on Written Examinations after Facility Review
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U. 8. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

FACILITY: MILLSTONE 2

REALCTOR TYFE: FUR=-CE

DATE ADMINISTERED: 88/07/20

EXAMINEF: _FRELL ,

CANDIDATE: adg_r*j
RUCT 10 CA T ’5*“""5"353%!i;1,'

Use separate paper for the anuwers. Write answers on one side only.
Staple quescion sheet on top of the answer sheets. Foints for each
qQuestion are i1ndicated in parentheses after the question, The passing
grade requires at least 70% 1n each category and a final grade of at
least B@%. Examination papers will be picked up six (6) hours after
the eramination starts.

% OF
CATEGORY % OF CANDIDATE'S CATEGORY
YALUE _ TOTAL SCORE_ _~ _VALUE T CATEGURY _
2%, 00 25, 20 e 5, THEODRY OF NUCLEAR FOWER PLANT
OPERATION, FLUIDS, AND
THERMODYNAMICS
25,00 25.00 . &. PLANT SYSTEMS DESIGN, CONTROL.,
AND INSTRUMENTATION
25.00 2. @@ e 7. PROCEDURES - NORMAL, ABNOKMAL .
EMERGENC Y AND RADIDLOGTCAL
2500  2S.00 e B. ADMINIE(RATIVE FROCEDURES,
CONDITIONS, AND LIMITATIONS
100,00 % Totals

anax Grade

#ll work gone on this examination 18 my Ownh. I have neilther given
nar received aid,

Candida.2’'s Signature



NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the tollowing rules apply:

1.

&,

7.

9.

10,

i1,

Cheating on the examination means an automatic denial of vour application
and could result 1n more severe penalties.

Restroom traps are to be limited and only one candidate at a time may
leave. VYou must avoid all contacts with anyone outside the examination
room to avoid even the appearance or rossibility of cheatinag.

Use black 1nk or dark pencil only to facilitate 1-gible reproductions.

Frint your name i1n the blank provided on the cover sheet of the
examination,

Write your answers on the examination paper, 1f more paper 1s required,
use the paper provided. For each extra piece of paper used, print your
name i1n the upper riaght hand corner and i1dentify the answer, for example,
‘l‘l 6‘:‘.

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

Use atbreviations only 14 they are commonly used i1n facility literature.

The point value for each question 1s indicated in parentheses after Lhe
question and can be used as a guide for the depth of answer reguired,

Show all calculations, methods, or assumptions us<d tO obtain an answer
to mathematical problems whether indicateg in the question or not.

Fartial credit may be given., Therefore, ANSWER ALL PARTS OF THE
QUESTION AND DO MOT LEAVE ANY ANSWER ELANK,

14 parts of the examination are not clear as to intent, ask questions of
the examiner osnly.

TOU MUEL si1gn tne statement Oon the Cover sheet thet 1fdicates that the
WOrk 18 your own and you have not received or been given assistance in
completing the mxamination, This must be done after the examination has
been completed.



i&. When you complete your examination, you shall

Assemble your examination as follows:
(1) Exam questions on top.
(2) Exam aids - figqures, tables., etc.

Turn 1n your copy of the examination and all pages used to answer
the examination guestions,

Turn 1n 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. It atter
leaving, you are found in this area while the examination 1s still
in progress, your license may be denied or revoked.



QUESTION 5.01 (1.09)

Following a reactor trip on low SG level, EXPLAIN why automatic initiation
of the AFW system 18 delayed 3 minutes and 25 seconds.

(23888 CATEGORY @5 CONTINUED ON NEXT FAGE 283%3)



5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE

QUESTION 5,02 (2.00)

DEFINE and FROVIDE the basis for the Power Dependent Insertion Limit

(2388 CATEGORY 2% CONTINUED ON NEXT PAGE sassry)

(FDIL)



THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND FPAGE 4

THERMODYNAMICS

GQUESTION 5,03 (1.00)

A reactor startup 18 in progress. Shutdown Groups A and B are fully
withdrawn., Keff = 2.95 and the countrate is 5@ cps and stable. The
control room operator begins requlating rod withdrawal until he has
added I percent delta k/k reactivity to the core. As a result of his
actions, has the shutdown margin INCREASED, DECREASED. or REMAINED THE
SAME™ Explain your answer. (1.Q)

ey CATEGORY S CONTINUED ON NEXT FAGE fs88s)




FAGE S

QUESTION 9,04 (2.40)

QUESTION AS ORIGINALLY WRITTEN

Identify FOUR changes in core reactivity which take place 1mmediately
following a reactor Lrip and during the nest 24 hours. STATE the reason
for each change. Assume the reactor was at 100 percent power, equlibrium
conditions, prior to the trip and that the plant will remain 1n hot
standby following the trip,

QUESTION AS REWRITTEN DURING PRE-EXAM REVIEW

IDENTIFY FOUR changes in core reactivity which take place during a reactor
trip and the next 24 hours. STATE the reason for each change. Assune the
reactor was at 100 percent power, equilibrium conditions, prior to the
trip and that the plaent will remain i1n hot standby following the trip.

(sses CATEGORY @Y CONTINUED ON NEXT PAGE sssin)



S.. IHEORY OF NUCLEAR POMER PLANT OPERATION, €LUIDS, AND FAGE

QUESTION 5.05 (2.00)

INDICATE whether the MTC will become LESS NEGATIVE, MORE NEGATIVE, or
REMAIN CONSTANT under the following conditions.

a, BOC, with a reduction 1n moderator temperature

b, BOC, HFF with a boron addition

€. core ages between BOC and EOC

d. fissi10n product poison builldup

(B0 CATEGORY @Y LUNTINUED ON NEXT FAGE ft131)



QUESTION 5.06

T N T
Assume the reactor 18 in a steady state condition with no Xenon
Oscillations for the core conditions 1dentified below. MATCH each
Core condition to one of the four basic axial power distribution shapes
expected for Lthat condition.,
a. BOC, hot full power 1. top peaked
b. EDC, hot full power 2. bottom peaked

BOC, hot zero power 3. saddle or hourglass shape

EOC, stuck rod partially inserted cosine shape

CLIESTION AS REWRITTEN DURING FRF-EAAM REVIEW

Assume the reactor 15 1n a steady state condition with no Lenon
Oscillations for the core conditicons 1dentified below. MATCH each

core condition to one of the +our basic axial power distribution shapes
expected for that conditien.

a, BOC, hot full power 1. top praked

b. EOC, hot full power <. bottom peaked

SV . r

d. EOL, 10Q% power, 4, cosine shape
group 7 at 145 steps

(eexss CATEGORY @5 CONTINUED ON NEXT FAGE s4883)




S. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE &

QUESTION 5,07 (1.5@)

QUESTION AS ORIGINALLY WRITTEN

Assume there 1% an electrical load increase from 70 percent to 90 percent.
Indicate how the following parameters would change (INCREASE, DECREASE, or
REMAIN THE SAME), Assume steady state to steady state. EXFLAIN vour
answer .,

a., Tave.
bc rho

c., Fressurizer pressure

QUESTION AS REWRITTEN DURING FRE-EXAM REVIEW

Assume there 18 an electrical locad increase from 70 percent to 9@ percent.
Indicate how the following parameters wculd change (INCREASE, DECREASE, or
REMAIN THE SAME). Assume steady state to steady state, EXFLAIN your
arswer,

a. Tave,
b. Reactivity

€. Fressurizer pressure

(9888 CATEBORY O5 CONTINUED ON NEXT PAGE sstss)




IHEORY OF NUCLEAR POWER FLANY OPERATION, FLUIDS, AND FAGE 9

QUESTION 5.08 t2.00)

QUESTION AS ORIGINALLY WRITTEN

Millstone Unit 2 18 1n Mode 3, BOC, boron concentration is 900 ppm, all
shutdown groups are withdrawn, and the actual reactivity present 15 the
core 18 minus 4 percent delta k/k, A dilution of the boron
concentration i1ncreases source range counts from 100 cps to 196 cps.
Coincident with the dilution, Xenon reactivity changes have added plus
1000 pcm to the core. CALCULATE the final boron concentration.

Assume a constant differential boron worth of 100 pem/ppm. State

all assumptions and show all work,

QUESTION AS REWRITTEN DURING FRE-EXAM REVIEW

Millstone Unit 2 is 1n Mode I, BOC, boroun concentration i1s 900 ppm, all
shutdown groups are withdrawn, and the actual reaciivity present 1n the
core 1s minus 4 percent delta k/k,. A dilution of the pboron

concentration i1ncreases source range counts from 100 cps to 196 cps.
Coincident with the dilution, Xenon reactivity chang2s Mave added plus

1 percent delta k/k to the core. CALCULATE the final boron concentration.
ARssume a constant inverse boron worth of 120 ppm/percent delta k/k. Gtate
all assumptions and show all work.

(4802 CATEGORY @F CONTINUED ON NEXT FAGE ssins)



QUESTION 5.9

( .bﬂl

Answer TRUE or FALSE

As th2 core ages,

differential boron worth decreases.

(aennne CATEGORY Q% CONTINUEDRD ON NEXT FAGE *13id)

PAGE
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S. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 11
THERMODYNAMICS

QUESTION %5.10 (2.90)

Assume the plant 1s stable on natural circulation with the following
conditionst

Thot - Tecold = 3@ dearees F

Thot subcooled margin = 1% degrees F subcooled

Steam Generator pressure = 650psia
CALCULATE the RCS pressure and LIST any assumptions made.

(e CATEGORY @5 CONTINUED ON NEXT FAGE saisy)




QUESTION S. 11 (2.00)

QUESTION AS ORIGINALLY WRITTEN

Answer the following statements as TRUE or FALSE

a., Bangle phase natural circulation (NC) can take up to 19 minutes to
initial.y establish,

For single phase NC, the flow rate should be greater than S percent.

A sudden decrease in RCS flowrate may indicate a transit from single
phase NC to two phase NC,.

During single phase NC, cool water circulates from the steam generator,

through the cold leg, up through the core, inNto the head area of the
reactor vessel, into the hot leg and back to the s“eam generator.

QUESTION_AS REWRITTEN DURING FRE-EXAM REVIEW

Answer the following statements as TRUE or FALSE

a. Single phase natural circulatiun (NC) can take up to iS5 minutes to
initially establish,

b. For single phase NC, the #low rate should be greater than % percent.

» sudden decrease n FOS flowrate may INGICAaALY & transit srom sinale

phace N bt Lwo phe NG &

d. During singie phase NC, the majority of the cool water cirzulates from
the ateam ganerator, Lthrough the cold leg, up through tne core, 1nto
the head area of the reactor vessel!, into the hot leg any back to the
steam generator.,

(98888 CATEGORY Q% CONTINUED ON NEXT FAGE sxssy)




PAGE 13

QUESTION 5,12 (2.90)

QUESTION AS ORIGINALLY WrITTEN

For each of the pump characteristics identified below, IDENTIFY whether it
applies to a positive displacement pump (FDPF), a centrifugal charging pump
(CCF), BOTH or NEITHER,

a. flow varies with the pump Jdischarge head

B, requires a discharge flowpath when starting in order to prevent excess
pressure buildup

€. discharge head is directly proportional to the pump speed squared

d. high 1nlet fluid velocity creates a low pressure which 1s used to draw
the inlet fluid 1nto the mixing chamber

QUESTION AS REWRITTEN DURING FRE-EXAI1 REVIEW

For esch of the pump characteristice i1dertified below, IDENTIFY whether 1t
applivs to a positive displacement pump (FDF), a centrifugal pump (CP),
BOTH or NEITHER.

a, flow varies with the pump discharge head

b, requires a discharge flowpalh when starting 1n order to prevent excess
pressure bu ) dup

GCs BAINISCR&N G i ¢} 18 garectly proportioral 1o the ¢ mE War €9

d. high inlet fluid velocity createn 4 low pressure whrich 18 used to draw
the inlet fluid into the mixing chamber

(8808 CATEGORY @5 CONTINUED ON NEXT FAGE sesss)



s. THEQRY OF NUCLEAR POWER PLANT OFERATION, FLUIDS, AND FAGE 14
THERMODYNAMICS

PUESTION .13 (3. 0Q)

INDICATE for ecach of the following parameter changes whether it will cause
an INCREASE, DECREASE, or NO CHANGE 1n the DNBR. Assume all other
parameters remain constant,

a. Decrease in the core inlet temperature

b, Decrease in RCS pressure

€. ASI changes from @ to minus 0.3

d. Increase in reactor coolant f)ow

®. Reactor power 1ncrease

f. Loading high enriched fuel near the core center

(A8E88 END OF CATEGORY @% s



QUESTION 6.01 (2.00)

QUESTION AS ORIGINALLY WRITTEN

What 1s the purpose of each of the following Control Element Drive System
(CEDS) interlocks”

a4, Metroscope Inhibit from Shutdown (MISH)

Metroscope Inhibit from Regulating Group (MIRG)

CEA Motion Inhibit (CMI)

CEA Withdrawal Frohibit (CWF)

QUESTION AS REWRITTEN DURING PRE-EXAM REVIEW

What “od motion 1s prevented by each of the following Control Flement
Prive System (CEDS) interlocks™ Include cetpoints for each interlock,

Metroscope Inhibit ¢rom Shutdown (MISH)
Metroscope Inhibit from Regulatirg Group (MIRG)
CEA Mozior Inhibit (CMID)

CEA Withdrawal FProhibit (CWP)

(88888 CATEGORY @4 CONTINUED ON NEXT FAGE st s)
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6 PLANT SYSTEMS DESION, CONTROL, AND INSTRUMENTATION FAGE 16

OQUESTION &.02 (2.40)

QUESTION AS ORIGINALLY WRITTEN

MATCH each of the below RCP seal pressure conditions to the appropriate
1 swal status,

RCS MIDDLE UFFEK VaFoR SEAL STATUS
a. 2250 1125 1129 o) 1. NORMAL
| b. 22%0 1500 750 <0 2. FIRST SEAL FAILS
| c. 22%0 1129 “0 “@ 3. SECOND SEAL FAILS
a. 2250 ce2SH 1129 S0 4, THIRD SEAL FAILS

QUESTION AS REWRITTEN DURING FRE-~EXAM REVIEW

MATCH each of the below RCF seal pressure conditions to the Appropriate
seal status.

RCS MIDDIE UFPER VAPOR SEAL STATUS
a. 2999 1125 112% 5@ 1. NORAL
., 228 17569 5@ oe 2. LOWER BEAL YAILS
€ e 1129 ol T =+ MIDDLE DAL FAILS
. -t Pt 1 11295 ce 4, UFFER 8EaAL FAILS

(80888 CATEGORY @6 CONTINUED ON NEXT FAGE sttts)




BLANT SYSTEMS DESION. CONTROL, AND INSTRUMENTATION FAGE 17

DUESTION 4.0 (1.200)

GUESTION AS ORIGINALLY WRITTEN

Indicate 1§ the folluwing statements are TRUE or FALSE:

a. During plant heatup, the e:cess letdown flow puth can be used to draw a
bubble 1n the pressurize ., This lineup 18 preferable to normal letdown

due to the increased driving head,

b. While operating in the shutdown cooling mode, the back pressure control
valves (2CH-201F and Q) are used for controlling pressure.

QUESTION A5 REWRITIEN DURING FRE-EXGM REVIEW

Indicate 1§ the following statements are TRUE or FALSE:

a, During plant heatup, the excess letdown flow path can be used to draw @
bubble 1n the pressurizer, Thie lineup 18 preferanie to nermal letdown
due to the i1ncreased flowratsy,

b, While ocperating irn the shuldown corlitg mode, Lthe Hack pressure control
valves (2CH-201F and ) are used for ro trollinrg FRESSURE,

(488 CATEGORY @6 CONTINUED ON NEXT FAGE s981i1)



- - —— -

6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 18

.

OQUESTION &4.04 (T, 00

QUESTION AS ORIGINALLY WRITTEN

Indicate 1§ the following statements are TRUE or FALSE and JUSTIFY vour
answr ,

a, During a plant cooldown, with RCS pressure at 1650 psia and the SIAS
blocked per procedure, 1f a large LOCA were to occur, the S1AS would be
prevented,

b. A CSAS is 1nitiated whenever containment pressure exceeds 27 psig.

€. The ESAS sensor cabinet monitors the following parameters: RWST level ,
pressurizer pressure, pressurizer level, containment pressure, emergency
bus voltage, steam generator pressure, fuel handling area radiation
monators, contarinment radiation monitors and steam generator Level,

QUESTION aS FUWRITTEN DURING FRE-LXAM REVIEW
Indicate 1¢¥ the following statoments are TRUE or FALSE and JUSTIFY your
Andvwer .,

a, Durirg a plant cooldown, with RCS pressure at 16%Q peia and the SI1AS
blocked per procedure, 1f a large LOCA ware ‘o occur, the SI1AS8 would be
prevented,

B, A COAS will be 1nitiated 16§ thy ONLY input signal to the CEAS ia
tantainment pressurs of 27 peia.

€. The ESAS sensor cabinet monito s the fol.owing paraneters: KWST lmvel,
Pressurizer srussure, pressurizer level, containment pressure, energenty
bus voltage, steam generator pressurs, fuel handling area radiation
monitors, containment radistion menttors and steam generator level,

(S0 CATEGORY @& CONTINUED ON NEXT PAGE st



QUESTION 4.0% (1.20)

One function of the incore analysis program (INCA) 18 to calculate six (&)
different 1ncore power values used for estimating 1ncore power
distribution, IDENTIFY any four (4) of these values calculated by INCA.

(Bt CATEGORY @& CONTINUED ON NEXT FAGE s8ts0)



PADE 20

QUESTION 4.04 (2.0

QUESTION AS ORIGINALLY WRITTEN

Assume the plant i1s at 100 % power, steady state conditions, when an
instrument failure causes the main Feedwater Requlating Valve to No. 1
steam generator (86) to close., FRefore the operators can recover, the plant
trips on low steam generator level. ®ll other systeams are functioning

normal .

a. Assuming no operator action, what is providing RCS heat removal the
first two minutes after the reactor trip 7 (0.50)

b. Again assuming no further operator action, what automatic actions occur
ensuring RCS heat removal via the S6s five minutes after the trip 7
(1.@

€. Ten minutes after the resctor trip, water from the Condensate
Storage Tank is logt., Hhat 18 the secondary source of water
avallable to the operatars to relp ensure continued RCS neat
remaoval ° (0.%:

QUES) ION _AS REWRITTEN DURLNS PRE-EXxeM REVIEW

Assumne “he plant 18 at 100 % power, steady state condit:ons, when an
inatrunent farlure causes the main Feedwater Regulating Valve to No, |
steam generatoer (L8) %o clown, DBerore the cperatares can recover, the plant

trips on low stwan cenpracte” leve, All ther svatems are functioning
riarmal .,
e ASSUMING NO Gpurator ackion, what system/component iy providing RCES

heat removal the first two minutes after the reaactor trip 7 (.50

B, AQain assuming no further operator action, what automatic actions occur
ensuring RCS heat removal via the S06s five minutes after the trip 7

(1.

€. Torn minutes after the reactor trip, water $rom the Condensate
Gtorage Tank 1a lost, What 18 the secondary source aof water
available to the operators to help ensure continued RCS heat
removal 8.9

(88008 CATEGORY @6 CONTINUED ON NEXT FAGE s8ssn)



ELANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 21

QUESTION &.07 (2.4

a. DEFINE the purpose/function of the Safety Injection Tanks (S17Ts)” (1.@)

b. DESCRIBE the operational concern associated with operating the SITs with
& pressure greater than 250 psig” (1.4)

(k%88 CATEGORY @& CONTINUED ON NEXT FAGE fsusn)




PLANT SYSTEMS DESIGN, CONTROL. AND INSTRUMENTATION PAGE 22

QUESTION 6.08 (.o

Frior to starting the fourth RCF during a plant heatup, the RCS temperature
should be (LESS THAN, GREATER THAN, or EQUAL TO) S0Q degrees F. EXFLAIN

your answer,

(k8888 CATEGORY @& CONTINUED

ON NEXT FAGE #t%3ix)



ELANT SYSTEMS DESIGN. CONTROL. AND INSTRUMENTATION PAGE 23

QUESTION 4,09 (.o

LIST any five of the seven conditions which cause either the EUG to trap or

the EDG output breaker to open after an energency start following a loss of
normal power.,

(88833 CATEGORY @6 CONTINUED ON NEXT PAGE ssssn)



ELANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION FAGE 24

QUESTION 6.10 (T, 00

Give the set point and the Technical Specification (T8) Bases for each of
the following RPS trips.

a, Reactor Coolant flow

b, low SG level

c. high FIR pressure

d, high containment pressure

($88%% CATEGORY @& CONTINUED ON NEXT FAGE #tstn)



6. ELANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 28

DUESTION 4,11 (2.5
With the plant at 100 percent power, a small leak occcure from the RCS to
the RBCCW System,

a, What TWO indications does the operator have available to him to identify
that this leak exists’

by List the three (J) possible sources of this leakage.

(38088 CATEGORY @6 CONTINUED ON NEXT FARLGE sksis)



QUESTION 6,12 (2.950)

DRAW the power supplies to the facility 1 vital ac panel,
Include both the normal and alternate power supplies.

(888238 END OF CATEGORY @& %t%21)
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PAGE 27

QUESTION 7.01 3. 00)

QUESTION AS ORIGINALLY WRITTEN

A 24 year old female worker, expecting to get pregnant, is scheduled to
work 1n a Radiation Area where she will be exposed to a fi1eld of %0
mrem/hour, Her lifetime exposure history per NRC Form 4 indicates she has
received a lifetime wholebody exposure of 9,600 mrem. During this present
Quarter, the woman has received 200 mrems of wholebody radiation.
CALCULATE how long the woman can work in the Radiation Area before
exceeding her quarterly limit, LIST all considerations used in arriving
at your answer,

QUESTION AS REWRITTEN DURING PRE-EXAM REVIEW

Answer the following guestions concerning radivlogical exposure coatrol
practice at Milstone Station:

4. As a radiation worker, your quarterly whole boady exposure limit has
been increased to the maximum allowed by Millstone Administrat:ve
procedures, During the current quarter, you have received a whole
body exposure of 1.5 Rem, How long could you stay in an area with &
dose rate of 200 mrem/hr without exceeding your administrative
Quarterly exposure limit? Sheo« all work, State al! assumptions.

(1,.00)

b. List FOUR of the areas where a Radiation Work Permit is regquired for
entry, (.00

(s308s CATEGORY @7 CON/INUED ON NEXT FAGE tstsn)




GUESTIUN 7,04 (2.9@)

QUESTION AS ORIGINALLY WRITTEN

ANSWER the ftollowing questions concerning a loss of Instrument Air
(ADF~2%&7)

b.

d.

QUE

Explain why FIR level is contrnlled by securing the operating charging
pump” A.%

With the operating charging pump secured, HOW is water made up to the
RCS to make up for RCF bleedoés? (0.9

IDENTIFY four design considerations that nale a to al loss of instrument
arr extremely unlikely™ ((1.2)

A manual reactor trip must be 1nitir1ated 1f I1nstrument air falls below
what value™ (8.7)

STION AS REWRITTEN NURING THE FRE-EXAM REVIEW

ANSWER the following questions concerning a loss of Ilnstrument Air
(AQF=2%63)

Explain why FPIR level is controlled by securing the operating charging
pu.p-‘ (‘.5‘

With the operating charging pump secured, MOW is water AUTOMAT IO S LY

A e L& t & P g r » ; * ’ ST ; \ : #

IDENTIFY fowur design considerations that make a total loss of instrument
air extremely unlikely™ (1,20

A manual reactor trip must be 1nitiated 14 Instrument air +alls below
what value”™ (@, 7

(K088 8 CATEGORY A7 CONTINUED ON NEXTY FAGE sa383)




FAGE 29

OUESTION 7.0 (1,00

fnswer the following 1n accordance with AUF %564, "Loss of RECLW." Assume
the plant 1s at 100 percent power, steady state conditions, At 14:.0 the
tollowing alarms are annunciated:

containment air recirce, coolers (Ml TEMF)

spent fuel pool heat euschanger (M1 TeEMF)

letdown heat exchanger (M1 TEMF)

Rx vessel concrete suppert cooling coils (LO FLOW)
RECCW-2 pump (TRIF)

Also RCF~A bearing o1l temperature 1s at 185 degrees F and slowly trending
higher, The operator 1mmediately begins actions to restore RECCW flow. At
14124 the RCF-A bearing o1 temperature 15 at 190 dearees F, 1ts seal
Lemperature 18 at 229 dJegrecs F and 1ts bleedoét temperature 1s 200 degrees
Fe WHAT actions, 1¥ any, should the operator tale’ EXFLAIN your answer.

(98848 CATEGORY @7 CONTINUED ON NEXT FPAGE s¥sies,
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FAGE 30

QUESTION 7.04 (e 90)

Assume that S6 No.! Blowdown Rad Monitor has Qiven a high alarm,

After 20 minutes the operator trips the reactor because the CVCS i1 s nat
able to maintain PR level., He completes the standard post trip actions of
EOFISZS and transitions to EOF25T4, "S5 Tube Rupture, "

a4, WHY i1s the operator cautioned in EOF2524 not to use the steam
driven AFW pump? (1.

b. EDF2524 requires the operator to reduce Th to less than 529 degrees
Fahrenheit before manually isolating SG No.l. WHAT is the reason

for this™ (1.8
€. Why does EUF-25T4 caution the operator that 1+ ruptures are detected in
both Steam Generators to only i1soclate one of the SGs” (0.5

(KR8 CATEGORY @7 CONTINUED ON NEXT FAGE satss)




7. PROCEDURES -~ | MAL, EMERGENCY AND FAGE 31
RARIOLOGICAL CONTRC,
QUESTION 7.0% (1.00)

In accordance with ADF~2571, “Inadvertent ECCS Actuation," once an ECCS
actuation has been determined to have been i1nadvertent, why 18 the operator
Cavti1oned on using the equipment handewitch to override an ESAS signal”®™

8888 CATEGORY @7 CONTINUED ON NEXT FAGE #3888
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7+ PROCEDURES - NORKMAL, AENORMAL, EMERGENCY AND FAGE 32
RADIOLOGLCAL. CONTROL

MESTION 7,04 (3,00
A reactor trip occurs 10@ percent power, EQFIS2Y, “Standard Fost Trip
Actions, " 1s entered,

a. LIST three actions/tupected responses which are used Lo ensure and
verity that a turbine trip has occurred” t1:%)

b, Four CFAs remain stuck out, MHow long must the operator borate? State
any assumptions, (1.5

(88888 CATEGORY @7 CONTINUED ON NEXT FABE ssanr)




FAGE 33

WUESTION 7,07 (.00

QUESTION AS ORIGINALLY WRITTEN

Answer the following questions 1n accordance with Technical Specifications
ftor reftusling operationag

|

WHICH nuclear instrumentation must be operable” Include WHERE angd WHAY
type of indication each must provide” (1.

WHAT TWO reactivity conditions must be met for the RCS and the
refueling canal” (1.

BIVE the TI0 bases why at least orne shutdown cooling loop must be
operable. (1.9

QUESTION AS REWRITYEN DURING FRE-EXaM REVIEW

Answer the following Qquestions I1n accordance with Technical Specifications
tor refueling operationst

b,

WHICH nuclear instrumentation must be operable” Include WHERE and WHAT
type of indication each must provide” (1.0}

WHAT reactivity condition must be met $or the KRCS and the refueling
canal”™ (1.8

GIVE the THD bases why at least one shut Sown caoling loop Aust be |
enurables 1.0

(48888 CATEGORY B7 CONTINUED ON NEXT FPAGE st8is)




FAGE 35
Wm PAGE 34

(3, 00)

h AQF-2%%58, "Emergency Boration"

pleted. I1DENTIFY
conditions which may Fequire emergency boration® (1.2 of EQF-28532,

teps requirea to IinMitiate emergency boration” Include

tions, (1.8)

1% required to
ing” 2.M

SRR
CATEGORY @7 CONTINUED ON HEXT FAGE sasss)




FAGE 36

QUESTION 7.,1@ (1.60)

Assume there has been a reactor trip and the post trip actions of EOF-252%
have been completed., Flant conditions indicate that an excess steam event
has occurred causing the RCS temperature to go below %00 degrees F, The
operators have entered EOP-2534, "Excess Steam Demand”, and isolated the
faulted 86, A CAUTION statement alerts the operators to the potential dor
FPressurized Thermal Shock (FTS) of the reactor vessel., Fer EQF-2%36, LIST
the actions the operators should take i1n order to meet the Pressure/Thermal
limits of TS and IDENTIFY the systems used,

(28088 CATEGORY P7 CONTINUED ON NEXT FAGE susay)



FAGE 37

CUESTION 7,11 (1.99)

In accordance with ADF-2%52, "Cooldown from Outside the Control Reoom" ,
IDENTIFY the reason for the CAUTION that the Shutdown heat exchanger ¢)ow
control valve be cracked open VERY SLOWLY,

(38088 END OF CATEGORY @7 ssssy)
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8. ARPMINISTRATIVE FROCERURES, CONDITIONS, AND LIMITATIONS FAGE 38

QUESTION 8.0 (1.00)

The following Question is applicable to ALP-QA-2,06A, "Station Tagging".
MATCH the following tag definitions with the appropriate colored tag.

4, Flaced on egquipment to prevent reenergling 1. Red tag
14 1t trips.
<Blue tag
b. Flaced on mechanical or electrical egquigpment
which, 1¢ cperated, would endanger personnel 3.Green
and/or equipment, stripped
hold tag
€. Flaced on a device or piece of equipment as a
caution 14 other tags do not apply. 4, Yellow tag

d, Flaced on equipment to indicate tnat the equipment
18 to be energized only by order of the i1ndividual
to whom the tag 18 1ssued,

(8888 CATEGORY 08 CONTINUED ON NEXT FAGE s9388)



8. ADMIL .. TIVE PROCFDUKES, CONDITIONS, AND LIMITATIONS PAGE 39

QUESTION &,922 (1.0

In accordance with ACF-0A-2,06F, "Jumper, Lifted Lead and Bypass Control ",
LIST under what condition the Shift Supervisor can grant an exception to
. the requirement for performing an independent verification of a
installed/removed )umper device.

(39888 CATEGDRY P8 CONT INUED ON NEXT FAGE stsin)



ARMINISTPATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 4@

.

QUESTION .02 (1.00)

QUESTION A5 CRIGINALLY WRITTEN
TS Section I.9¥.6 places a maximum loading limit on containment building

crenes used 1n the “fuel only" region, Give the TS Basis for
Tthis requirement,

QUESTION AS REWRITTEN DURING FRE-EXAM REVIEW

TS Section 3.9.6 places a maximum loading limit on containment refueling
machine cranes used 1n the "fuel only” region, Give the 15 Basis for
this requirement,

(88888 CATEGORY @8 CONTINUED ON NEXT FAGE s®ssy)



FAGE 41

QUESTION 8.04 (3.00)

QUESTION A5 ORIGINALLY WRITTEN

In accordance with ACP-0A-3.02, "Station Frocedurmns and Forms", would you,
&% & licensed on-shift SRO, approve the following proposed conanges”
Justify yvour answer,

A propused change to an 1&C surveilllance would substitute a particul ar
model of digital volt meter with & newer model of digital volt meter.,

A proposed change to an Operations Dept, valve lineup procedure
would add steps to the procedure that would provide useful
information to the operator for locating and 1dentifying certain
valves

A proposed change to an Operations Dept, fAbrormal Operating
Frocedure would reduce the conditions under which the procedure
would be applicable.

A proposed change to a Maintenance procedure would add a newm OC
hold poant,

QUESTION A8 REWRITTEN DURING PRE-EXAM REVIEW

In accordance with ACP-QA-3,02, "Station Procedures and Forms", would you,
4% & licensed on-shift SRO, approve the following proposed changes”™
Justify your answer,

S

B proposed change ta an 1AL surveil!lance Wil d stbistitute & particul ar
model of digrtal volt meter with a functiconally equivalent newer model
of digital volt meter.

A proposed change to an Operations Dept. valve lineup procedure
would add steps to the procedure that would provide useful
information to the operator for locating and identidying certain
val ves

A proposed change to an Operations Dept, Abnormal Operating
Frocedure would reduce the conditions under which the procedure
woLllo be applicable.

A proposed change to a Maintenance procedure would add a new OO
hald paint,

(8888 CATEGORY D8 CONTINUED ON NEXT FAGE stssn)




APMINISTRATIVE FROCEDURES, CONDITIONS, AND LIMITATIONS FABE 42

QUESTION 8.0% (3.00)

In accordance with 18, WHAT 1s the relationship between Limiting Lonaitions
for Operations (LCO), Limiting Safety System Setting (L3SS) and Safety
Limits 1n terme of preventing releases of radicactivity to the environment.

(48898 CATEGORY 08 CONTINUED ON NEXT FAGE stris)




ARMINJSTRATIVE PROCEDURES, CONRITIONS, AND LIMITATIONS FAGE 43

QUESTION 8.04 (2.0

QUESTION a8 ORIGINALLY WRITTEN

Listed below are the detes two monthly surveillances were peréormed during
1987, Alwa listed, when applicable, are the dates when the operational
status of the trains changed, IDENTIFY whether or not the survelllance
requirements were met, EXFLAIN vour answer. Note: a calendar i1s attached

for your use,

., 1/2/87 2/2/87 I/9/87 A/%/87 9/1%9/87
|SuUrv, sSuUrv, surv, SUrv., sSuUrv,
b. \/7/87 2/7/87 I/10/67 4/%9/87 4/28/87 4/2%9/87
SuUry, sSuUrv., sur v, dec) ared sSuUry, decl ared
inoperable operab)e
due to main-
tenance

QUESTION AS REWRITIEN DURING PRE-EXAM REVIEW

Listed below are the dates two monthly surveilliances were performed during
1987, Also listed, when applicable, are the dates when the operational
status of the trains changed., IDENTIFY whether or not the surveillance
reguirements were met, EXPLAIN your answer, Note: a calendar 18 attached
ftor your use, (ONSIDER EACH CASE SEFARATELY,

a. 142787 </2/87 3/9/8?7 4/%9/87 S/716/07
SLUr v STy, Elry, SLIF vV, SV vy,
0. 177787 e/ 7rel ol 1@/ 87 CYR FE°Y LTSV R/29/87
suUrv, SUr v, Lt v, geclared sUr v, dec) ared
inoperable operable
due to main-
tenance

(88888 CATEGORY Q8 CONTINUED ON NEXT FAGE ssiss)



ARMINISTRATIVE PROCEDURES, CONRITIONS. AND LIMITATIONS PAGE 44

.

QUESTION B8.07 (2.00)

QUESTION AS ORIGINALLY WRITTEN

The Shift Supervisor has approved a Unit 2 Discharge permit for liguid
radgioactive waste per ACFs.02, "Radiocactive Liguid Waste Discharge Falicy”,
ang the regquired dilution flow has been established, Suddunly effluent
monitors detect, at the site boundary, levels corresponding to 2 R/hour
whole body exposure, The concentration is determined to exceed the limits
specified in 10CFR2Q,403, Attached is & copy of Millstone Unit 2 Emergency
Action Levels and EPIP Form 4701~4, "Reportability",

a. IDENTIFY what immediate actions, including reporting requirements,
the 8nift Supervisor should take,

b, WHAT level should this event be classified”™ JUSTIFY your answer by
listing the section of the Emergency Action Level Table used t2 classify
this event,

QUESTION AS KEWRITTEN DURING FRE-EXAM REVIEW

The Shiét Supervisor has approved a Unit 2 Discharge permit for liquid
radicactive waste per ACPS.03, "Radicactive Liguid Waste Discharge Policy",
and the reqguired dilution flow has been established, Suddenly eféfluent
monitors detect, at the site boundary, levels corresponding to 2 R/hour
whole body exposure. The concentration i1s determined to exceed the limits
specified in IOCFROD,. 40T, Attached 18 & copy ©of Millstone Unit 2 Emergency
Action Levels and EFIP Form 4701-4, "Reportability",

r . %2 R
s J N 7Y wWha . ‘ 185 ¢ ER I ENS,; : NG FRRLFLINnG eyl ' »

Lthe Shidtt Supervisor should take,
By WHAT NRC level should this event be classificad™ JUSTIFY your answer by

listing the section of the Emergency Action Level Table used to classify
this event,

(8888 CATEGORY @8 CONTINUED ON NEXY FAGE sessn)



6. WWMW PAGE 43

DUESTION 8,08 (1.9

QUESTION AS ORIGINALLY WRITTEN

In accordance with ACF-DA-10,08, "Log Book Requirements, (Cortrol
Room) ", INDICATE whether the following statements are TRUE or FALSE with
respect to Control koom Logs,

4. The on-duty Bupervising Control Operator (8CO) may male entries
inte the S8 Log.

b, The 65 log can have a blank line between entries.

€. In the event the computer is unavailable, the SCO may make entries .nto
the FOF log.

BUESTION AS REWRITTEN DURING FRE-EXAM REVIEW

In accordance with ACP-0A-10.05, "Log Book Regquirements, (Control
Room) "y INDICATE whether the fellowing statements are TRUE or FALSE with
respect to Control Room Logs.

&, The mn-duty Supervising Control Operator (SCO) may male entries
into the S8 Log.

b, The S8 log can have a blank line oetween entries.

€. In the svent the computer 18 unavailable, the FPDO must tale manual
loas.,

(88888 CATEGORY 98 CONTINUED ON NEXT PAGE sttas)




ARMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE

OUESTION 8,09 (1,5

In accordarice with SHP-4912, "Radiation Work Permit Completion ana Flow

Control™, LIST the THREE SS/SCO responsibilities associated with their
signing Radiation Work Fermite,

(38088 CATEGORY 08 CONTINUEL ON NEXT FPAGE ssans)
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@, ARMINISTRATIVE PROCEDURES. CONRITIONS, AND LIMITATIONS FAGE 47

QUESTION B6.10 (2.950)

In accordance with Technical Specifications for fire protection and the
ADF-2%79 series "Contingency Fire Procedures for cosfppendix "R" Fire..."1

8. WHAT 18 the minimum number cof Fire Brigade members required to be
maintained onsite at all times” Q.9

Be WHAT 18 the mavimum number of members of the MINIMUM OFERATING SHIFTY
CREW, a8 required by T8, which can be assigned to the Fire Brigade”
@.%

€. WHAT 18 the maximum amount or time that the number of members of the
Fire Brigade can Le less than the minimum required by T8® (8.%

d. IDENTIFY the two locations where the two way radios, used for backup
communications, are stored” (1.8

(88888 CATEGORY 08 CONTINUED ON NEXT FAGE sstsn)




8, ARMINISTRATIVE PROCERURES. CONDITIONS, AND LIMITATIONS FAGE 40

QUESTION 8,11 (2.0

16 Section 3.4,4.6 states thet " the pressurizer shall be "OFERABLE" with

+o oAt lmast two groups of pressurizer heaters having at least 130 KW, "
WHAT 1s the T8 Basis for this reguiroment?

(30388 CATEGORY 28 CONTINUED ON NEXT FPAGE ssssn)




GUESTION 8.12 (1.9

QUESTION AS ORIGINALLY WRITIEN

In sccordance with ACP-QA-9,.02, "Station Surveillance Frogram”, assume that
the Maintenance Dept. comes to the Shiét Supervisor ($8) with & Work QOrder
to perform a surveillance on WFS] pump “A" that will reguire that it be
taken out of service.

. LIST what action(s) the 88 must perform prior to signing the
Surveillance Data Sheet authorizing the work, (0.9

b, Upon completion of the surveillance by Maintenance, IDENTIFY the twe
sctions the §8 must perform prior to checking the correct "Acceptance
Criteria Met” block and signing the Survelilance Data Sheet accepting
HES1 pump “A", (1.8

QUESTION AS REWRITTEN DURING PRE-EXAM REVIEW

In accordance with ACP-0A-9,02, “Station Surveillance Frogram ', assume that
the Maintenance Dept. comes to the Shiét Supervisor (88) with a Wor' Order

to perform work on MPS! pump "A" that will require that 1t be taken out of

service,

4. LIST what action(s) the 88 must perform prior to authorizing the
wor k, -3

B, pon completion of the work by Maintenance, IDENTIFY the two actions
the S8 must perform on the Survelllance Data Enept pricer to chesling
L8 rre ' ' €L Teance “ri o i ; !

survelllance Lata Sheet accepting WFSL pumg “A", (@)

(80808 CATEGORY @8 CONTINUED ON NEXT FAGE stese)
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8. Wﬁmﬁmﬂmmw;ﬁ PAGE 50

QUESTION 8.

An 140
system
allow t
percent |
operate t. ..

(1.00)

% had been trouble shooting a problem with the rod control
control room operator requests permission from the SCO to
ician to step the rods in one step. The plant 1s at 9@
SHOULD the SCO grant permission to allow the technician to
controlse? JUSTIFY WHY or WHY NOT permission should be granted.

(#80%y CATEGURY @8 CONTINUED ON NEXT FPAGE IR RN



ARMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 51

QUESTION B8.14 (2.00)

According to Technical Specifications, Identify the FOUR criteria that
determine when containment integrity exists?

(85528 END OF CATEGORY 08 t8sss)
(RRRRRRARRINRY END OF EXAMINATION SEAEsenascssnsy)




S. THEORY OF NUCLEAR FOWER PLANT OPERATION, FLUIDS, AND
IHERMODYNAMICS

ANSWERS NILLSTONE 2 88/07:20~-FRELL, J.

ved ne $ r [ ( l t1 "o

A5 ¢ < + 4+ 1ently +
vaid g ptaule return $o powar i1 L0.5T —irts and oes 1y
Cons,olere Frem ¢ Cowkl Ao exrordes /;r ConTarn mwta * ﬂ.'y o ores, forva
REFERENCE J’}‘Pq.v Afvl ‘r(n[v /o.\/fv/( (‘mﬁ‘va&p"fo.r]
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1. LP=2322., EQO - 4§
e« SD-2322, p - 10
g, PpeRX 2 -/82-27
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8. IMEQRY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 53

ANSWERS ~~ MILLSTONE 2 -868/07/20-PRELL, J.

192002x 114 192007107 oo (KA'S)

ANSWER 5.04 (2.40)
[4:/ Sowr @ C.6 Cack |

1. power drops promptly (D.3) due to negative rho 1nserted by tHe CEAs
(2. 3]

<. positive rho 1s added (0.3) as moderator temperature decreases [(0.23)

3. negative rho is added during the next 1@ hours [(@.3) due to the Xenon
buildup (0.3)

4. positive rho 1s added between B-10 hours to 24 hours (2.3) due to Xxenon
decay (0.3)

F{ﬂlﬁll '-4‘['0..;] fa(/ /l-z o’fcﬁar(fﬁlj

RLNCE Jnmﬂcd beild ‘,0[4'!7
:- LFl":lleq 17018 E—’j an
K/A 192008K124 3.5/3.6
192006k 1@7 3.4/3.4
192008K 122 2:9/3.1
192008k 1.4 ve e (KA'S)
ANSWER 5.0% (2.00)
& S NEGATIVE Cmere r‘w‘ﬁ“)
b. . NEGATIVE
c. MORE NEGATIVE
d. MORE NEGATIVE [@.5 each)
REFEREN
LP=-2116E, p-16,19,2]) EQO-032
K/R 192004K 106 Ss173: 1

192004k 106 .o (KA’S)




S. IHEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 4

THERMODYNAMICS

ANSWERS -~ MILLSTONE 2 -88/07/20-FPRELL, J.
ANSWE R %.06 (2.00)

a. 4

B, 3

c. 3

g, 2 [(D.50 each]

REFERENCE

1. LP=-2117, p=23,24,25 ED~1h,16

2. LP=21146D, TP~-3

K/A 192005K114 3.27/3.8

1920Q5K 110 :0/3.3

192008K115 192008K1.,.1 sas tKA*S)

ANSWER S.07 (1.5Q)

a. Increases [0.2) - due to program Tave. (0.3)
 DecreasesL8.2]) = due o MIL (.33 -
C:. No change [0.2) - due to heaters cycling on and off [(2.3)

1 - & A
REFQ’;E:‘:E” (o.2] ~due o shrach state Yo smds stake Pzole. )

1. LP-2704A, p-3,4 EO-S

. . :
L L 5

1000V 106 ve A7 D4 m

Q10200A107 3.773.7

2110004101 3.5/3.6

2110004104 3.1/3.3
Q100004105 Q100004106 210000A107 211000A101 P11020A104
.l.(*“‘s)
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s, mmx_gmumma_mmmww PAGE 55
THERMODYNAMICS

ANSWERS -~ MILLSTONE 2 -B8/07/28~PRELL, J.
ANSWER 5.08 (3.00)

rho 1 = (ki - 1) / kil = -D,04 (2.29)

kl = 1 7 (1 - (“0.04)) = Q,94615 [@.25]

160 (1 - Q.9615) = 196 (1 - k2) (@.28)

k2 = @,9804 (0.251

rho 2 = (D.9804 - 1) / 0.9804 = -p.02 w ] % ‘* (2.2%)
rhe 2 = rho 1 = -2.22 -~ (-0.04) = .92 = " | (0.5
QE‘ +08@pem 18 due to Xenon, therefore remaining +9@@pem 18 due to

the boron. [@.5)]
C (0.5)
Qagrpm = 180ppm = B80@ppm the new boron concentration (Q,.25)
70 8K = ()% & VAR T
(Rl (17 S 100 pom/ % 45 = e
1. LP-2116B EO-4
K/A 192008k 104 3.8/73.8
192007 105 X.0/3.2
172008k 104 cvs (KA'S)
ANSWER 5.09 ( .60)
False [D.601)
REFERENCE

1. LP=2116D, p-1% Sl=7

AR 19007104 v A7 o0

192007104 cos (KA'S)
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S, IEI9BI_9E_NHQLlAB"E9!lB_!LﬁNI_ﬂtlﬂﬂllﬂﬂ;_ﬁkulnl;_ﬁﬁn

THERMORYNAMICS
ANSWERS -~ MILLSTONE 2 -88/07/20-FRELL, J.
ANSWE R 5.10 (2.50)

SGpress.= 650psia = 495 degrees F sat,

Te will follow SG temp., thus Tc = 495 degrees F

Th = 20 + Tc = %25 degrees F

FIRtemp., = Th + 315 = 525 + 35 = 560 degrees F

FlRpress. = sat. pressure for 560 degrees F = 1133, 4psia

REFERENCE

1. LP-2‘2‘C. n- 7’B|9’ 1"‘1 EO-5
2. Exam bank 2121C, q - 1172

K/A 193003K12% S:9073:8

197003117 3:.0/3.2

193007K117 193003K128 ess (KA'S)
ANSWER =sll (2.00)

a. Tru.

b, False

c. True

d. False (0.5 each])

REFERENCE

1. LP-2121J9, p~14,18,19,22 ED-4,5,6,8b
1‘1_‘.5}?’);;» 1'% s ue IKATE)
ANSWER 9.12 (2.00)

a. Ztp

c. BOTH

d. NE]THER (@.5 each)
REFERENCE

1 LP=-2121E;, p~17,19,21,32 EC~2a8,2D.2¢C, 4
K/A4 197006K 115 3.1/73.3

193006k 119 ses (EA'S)

PAGE 956

(@.5)
(0.5]
(@.5)]
(@.51]
(0.5)




S. IMEORY OF NUGLEAR POWER PLANT OPERATION, FLULDS, AND PAGE 57
THERMOD YNAMICS

ANSWERS -~ MILLSTONE 2 -88/07/20-PRELL, J.

ANSWER S5.13 (3.0Q)

a. Increase
b, Decrease
¢. Decrease
d. Increase
®. Decrease

f. Decrease (@.50 each)

tReference

1. LP=-21211, p - 20 ED -~ 4
2. LP=2117, p - 29

K/A 193008k 105 3.4/3.6

REFERENCE

197008K 105 «0s (KA’S)
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LWWMW

ANSWERS -~ HILLSTONE 2

ANSWE R 6.01

b, prevents wi
regulating

deviation,

(£.00)

~-88/07/20-FPRELL, J.

(2 0 g70rs)

a. prevents the withdrawal or i1nse
shutdown CEA 18 lower than 167

thdrawal or i1nsertio
CEA 1s above 13 step

MIRG or MISH (0.2%)

rtion
steps (0.25)

f regulating CEA (0.

if any

n hutdown CEA [0.29) 1§ any
FT0.25) s Toes)

€. 1nhibits both insertion and withdrawal motion for any of the &1 CEAs
(@.25) with the occurrence of a FPDIL, out of sequence overlap, group

d. prevents all CEA group withdrawal (0.2%5) when 2 out of 4 RPS channels of
high power or thermal margin low pressure exceed their pre-trip

setpoints

REFERENCE

(0.295)

1. SD-2302A, p-19,30,32

K/7A DO1000+ 407
201000 524

ANSWER 6.02

o
R Rl

REFERKENCE

3.8/3.8
ses (KEA'S)

(2.40)

1.LP-2301, P-35

K/A4 02000102
Q0TIP0r 102
PAT00A201

3:3/3.6
e /3.9

EO-Q6

AAT000K 1@ ses (tEAS)



6. FELANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION

ANSWERS MILLSTONE 2 -~-88/07/20-FRELL ,

K/A J0401¢

DR4D1 K5O

f/"of Mea e




4. PBLAYT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION FPAGE 66

P ANSWERS -~ MILLSTONE 2 ~-88/07/20-FRELL, J.
ANSWE K 6,06 (<.00)
&, Water steaming off via the Steam Dump system [0.5]

b. Both motor driven AFW pumps start (Q.5) and botp AFW regulating valves
open. [0.5) (O,a“:./p./ Cnsswlr vy PPFUD Jn,Te Vs ")

c., Plant fire water (0.5)

REFERENCE
1. LP=-2316A, p - 17 EJ-14
2. 8D-2322, p ~ 7,8,9,10 E0-9,10
3. OP-2322, p - @
K/A 061000405 4.0/4.2
061000K5d1 3.6/3.9
QIS0 10K101 4.2/4.5%
35210k 109 2.8/4.5
AISA10x 201 4.4/4.56
DIED10k 402 os /38
ANSWER 6.07 (2.40)

a4, Frovide a reliable means of rapidily reflooding the core following a
large-break LOCA, (1.03

b, Could introduce Nitroagern into the RCS [@.7) wihict id result in gas
1

REFERENCE

‘. 30*2356. n = 1.4
2. LP-2306-9 €0 ~ 1,17

K/A Q04000 407 3.4/3.
PRL020A107 3.5/3.
P060005GA4 3.5/3,
PO6RRVSGR7? 2.8/3,

PREPOR 602 PPLPRR5GR4 AD6P0RS607 2060204107 cee (KA'S)




. BLANT SYSTEMS DESION, CONTROL, AND INSTRUMENTATION FAGE &1
ANSWERS -~ MILLSTONE 2 ~88/07/20-FRELL, J.
ANSWER 6,08 (1.@9)
Greater than (2.5) Prevents uplifting of the core internals due to the
higher density of the RCS below SO0 degrees F, [(0.9)
REFERENCE
1. LP=-2301, p-19 EO-12
K/n Q020004105 3.4/3.7
0200k 501 3.1/3.4
202000A10% 202000K521 sse (KA'S)
ANSWER 6. 09 (2,00)

1. Lube o0il pressure low
<+« Engine overspeed

2« Voltage restraint overcurrent

4. Generator differential overcurrent
S. Start failure

&, Generator under frequency

7. DG trip/shutdown lany S of 7, 9.4 pts each)
REFERENCE
1. LF-2346, p-78,79% EQ-2

Bas4L20r 40, PO O 2
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6. ELANT SYSTEMS DESIGN. CONTROL, AND INSTRUMENTATION FAGE 62

ANSWERS -~ MILLSTONE 2 ~88/07/20-FPRELL, J.

ANGWE K 6.19 (2, 00)

a, l.greater than or equal to 91.7% (0.2%)
2.protects core from a DNBR 1.2 or less if a RCF is lost [@.580)

A
(or recductiom 1 WeS f?h;\
B, l.greater than or equal to 346 percen. (0.25)

Z.assures that a minimum inventory of secondary cooling exists after a

trip OR protects RCS from inadequate cooling and overpressurization
[0.52)

€. l.less than or equal to 2400 psia (0.2%)

2.to protect RCS from overpressurization due to loss of leocad that does
not cause a Rx trip (0,92

d. l.less than or equal to 4.75 psig [(0.25)
2.t0 assure a Rx trip occurs concurrently with a SIAS (0.%0)

REFERENCE

LF“:‘:"HB”I. p'4.5 Eo'q
TS 20:01. D - :"3. 2_4, 2"5. 82-a0 52-50 82-6

K/ D12000k4¢2 3.974.,3

Q12000422 oo (KA'S)
ANSWER 6.11 (2.50)

J'a..,/o —tsn/ 7 om WBCC L s orﬂv. P o lm/doen’f’
’ i f v e < b 4 y & Fras t ! i By 3 . D i )

Ae P

-~
t-.z;:cpa.n.d 4
b. Letdown heat exchanger, RCPs, primary sample coolers (0.5 each)
REFERENCE
1. LP=-2230A, p~7 & T-A EO~-11

2 P A6, -3
«/A QOBONOK 192 3.3/
POH2A 104 3.3/:

4 4
L

4
~

L |

1




6.

ANSWERS -~ MILLSTONE 2

ANSWE R 6,12 (2.%0)
cd0IA ~|ASvbC

~88/@7/20-PRELL, J.

FAGE 63

TungINE BATTERY

Q520

. 4 M vSs -l k Al 2-INV-§
fNVI‘J:T,Cl STATIC SWiTE INVERTER

See attached sketch
REFERENCE

‘. SD~:345| D _— -1J| + - 1.:
e LP=234%,

K/A Q60000104
Q62000K 104 s (KA'S)

ol J

7
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7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 64
RARIOLOGICAL CONTROL

ANSWERS -~ MILLSTONE 2 ~88/07/20-FRELL, J.

A, Hmin Limif =250 mremyte Lo.x]
LTOO ~ /ST B SOV L t. o vs]
Jo00 CRave o 5 Arwrd Lo a5)
b ERR AT o Enraragens B
SWE 7. 1. - . '~ - L TP T ™ ‘9 h
P " BT 4,>-1.,.7¢'m~f,?’,4.;., Mokl Bos Enparnre
e a any ¥ ® 0.5 cach

L e LS 2 B S WY SIS TS S SRS W S I T L e W= Y
Gt e 2R G e CRRR M em L et e e e

4B 53

—{2.51

~R8 s en s sore limiting  therefcre 00 / S0arenedbe. o 4o Aauwess

REFERENCE

1. SHP-4902, F-7,8,9 £ = m2-0PLoTor7-AOMN-SHP-IT. 8
2. IHP- 104 P47 MA-0P ~¢ o TOTT ~FA bmuw-SHP-I. R./
K/A 1540011104 3. 3/3,8 T.e.!
194001k 104 vee (KA'S)

ANSWER 7.02 (2.90)

a, letdown flow control valves 4ail closed on loss of i1nstrument air (0.5)

B. thes bha - charqinag ¢ " » ¢ 1 ' 4 ‘.
*x P g ar y OFf 1nstrument air npresecrs
<. Station to instrument air cross~tie
3. Unit 1 to Unit 2 cross~tie

4., the use of flow limiting orifices throughout the air system

S E Aerir /‘/M eheck velve lany Y @® §0.7 vach)
d. 80psig (@d.7)
REFERENCE

1. ADFZS63, p-

et EQ~1
2. LP RIMRB, p At

K/ 200045k 203 c:973. 4
AORVLS T4 38738
Q0045A107 2.9/73.1
PPRRLEALRS 2.674,2

20 65A107 BAARETAT RS 1% 1 L S v QRRR&TH T 04 cove (KER'S)



FNSWERS -~ MILLSTONE 2

ANSWE R 7.03

(loeo'

~-88/07/20-FRELL, J.

Trip the reactor (0.5) RCP bleedofé temperature greater than 19% degrees F.

(@.5)

REFERENCE

‘0 m:sb‘. 9'2.3

K/A 208000K102
08020 101
Q0B 102

ANSWER 7.04

&, 1t would result

3.3/3.4
J.4/%.8
Q0HVAAr 221

(2.50)

EO’lb.C.dl?

L (’A's)

AN an unmoni tored radicactive release

(1.0]

b. this minimizes the potential for the subsequent lifting a¢ the SG

safeties

c. 5068 are vital for RCS heat remaval

REFERENCE

1. ADP2569, p-2

e EOF2S34, p=4.9

F /M dﬁ’i i).‘ r 00 e 7.4 4-0
%1% 1% 1" B S, 4,.2/4.4

AR 7r 0%

QRRRI 7 IBY

ED~-2
ED=3, 5

se0 (KA’S)

(1.@)

(@.35)




PAGE &b

ANSWERS -~ MILLSTONE 2 -88/07/20-FPRELL, J.

ANSWE R 7.@5 (1.00)

Future ESAS signals will not be processed for that equipment until the ESAS

modules have been reset, (1.0)
REFERENCE
1. ADP 2571, p~3,4 ED~ic, 2
K/A DR46000K413 4,1/4.3
PR46Q00K 405 4,7/4.4
P26L000K 405 P06000KA41 X PR6A00r A8 ces s (KA'S)
ANSWER 7.806 (3,00)

a, 1. Depress the turbine trip button
2. Verify steam adm.ssion valves are closed

3. Verify the generator megawatts equal zero (0.5 each)

b. two charging pumps running (@.%) Note: /.' @SS M me /CP, 36 m'*/"/
18 minutes / stuck rod (0.%) or f amrume S P/ 1R minrod
(# rods stuck =~ 1) ¥ 18 = 54 minutes (@2.5)

REFERENCE

K/7A QU7 301 4.0/4.6
P00224K 701 4.1/4.4
QRVA24r 102 4.2/4.4

200087 201 P20 24K 201 PORRTAr 302 o0 (KA'S)
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FAGE &7

ANSWERS ~~ MILLSTONE 2 -88/07/20-1V RELL, J.
ANSWE K 7.@7 (3.00)

4. Two source range neutron flux monitors (wide range log NI) (0.5)
Each must provide a continuous visual 1ndication 1n the control room
[0.2%) and one an audible gndication inside containment. (0.2%)

7he srore ﬁau'ﬂog 'ft Lo.

b, Keftf </= 9,95 (2.'%02)
Co >/= 1720 ppm [(0.7%0)

€. 1. Ensures sufficient cooling capacity to remove decay heat (0.2%) and

maintain less than 149 degrees F. [@.2%5)
<. Ensures sufficient coolant Circulation to minimize affects of a boron
dilution 1ncident (0.2%) and prevent boron stratification. (9.2%)

REFERENCE

1. T8 3.9.2 and 3.9.1, K1/4.9.8 C0 Teeh Specs Greserie TP ¢ b

K74 Q0D I465GR 2:9/3.8

Q0P 656G04 2.6/3,

AIIA00KTA2 Q340024401 234000k 602 oo (KA'S)
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5 EROCEDURES - NORMAL. ABNORMAL, EMERGENCY AND PAGE &8

ANSWERS -~ MILLSTONE 2 ~-8B8/07/20-FPRELL, J.

ANSWER 7.8 (3.00)

Two or more CEAs have not inserted following a trip

An unanticipated reactor cooldown has been 1nitiated

FDIL alarm 18 annunciated

While shutdown, an unexplained increase in reactivity i1s noted
t‘ﬂy 3' 2.4 eachl

- =« = »

B AN -

b. 1. Open BA pump discharge to charging pump suction valve(2CH-514) (0.3

2, Start both BA pumps [0.3)
3. Close BA pump Recirc. vaives (2-CH-510 and 2-CH-S11) [(2.3]
4, Start all available charging pumps (@.3)

OR

IF BA pumps fail to start
2a. then open BA gravity feed valves to charging pump suction (2-CH-508

and 2-CH-509) (0. 3]
la. then close VCT outlet valve (2-CH-501) (@,2)
REFERENCE
1. ADPR5S98, p~2,3 EO-1a, OJT
K/A DOQA24EKIAIL 4.1/4.4
PRPV24EKIO2 4,2/4,4

QPR 24EK 20 o (KA'S)




o
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PABE 69

ANSWERS -~ MILLSTONE 2 ~-88/07/20~-PRELL, J.

ANSWER 7.09 (3.00)

a, 1. Abnormal change in FIR level
2. Decreasing FIR pressure
3. Increasing containment pressure
4, High containment radiation
5. Unbalanced charging/letdown flows (any 4, 2.25 each)

b. 1. FIR level increases greater than expected using Aux., spray
2. PIR level increases slower than expected for existing HPS8I and
charging flow
Z. Unheated thermocouples i1n the upperhead indicate saturated conditions

4. RX vessel lev/el i1s less than 100 percent [(@.5 each)
REFERENCE
1. EOP2S32, p-2,10,11 EO-1h,4c,éb
KE/A DORAL11EKTL2 4.4/4.6
QOLA11EAL LS 3.9/4,1
QPR 1EAZD] 4.2/4.7
PRVA11A114 20001 1A201 POPA1 1K312 see (KA'S)
ANSWER 7.10 (1.6@)
I\ By e SDY7rBS er ofmagohern duwme valies oy A0 ,«”..6.5, SG o 2g)
A
‘.‘Cc_mtro] heat removal (0.2 by careful addition of feedwater to
per at 1Ny > 9. | et e ae e — it - et TSI i

3. Control of RCS repressurization (@.3) via HPSI (0.2%) and CVCS (@.2%).

REFERENCE
1. EOP=-2536, p - 13
2. LP-2536, EOQ 10
K/A Q00042+ 1006 3.7/3.8
PRRR4AVA1 6 4.0/4,1
20204056 3:37349

QRRAADA 106 QRORA0r 1 26 PA0RA2E6G0T vos (EA'S)
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ANSWERS -~ MILLSTONE 2 -88/07/20-PRELL, J.
ANSUWER 7.11 (1.0Q)
Frevents excessive thermal shock to the shutdown heat exchanger [1.0)
REFERENCE
1. ADP-2882, p - 18 €0-alone Ers73
K/A 004000K509 3.7/4.2
2042005610 3.1/3.4
204010A40) 3.6/3.1
PR4D1OKLE22 2.3/2.6
Q4010407 3:.1/3.6
QRAD0OKERY PD40005G10 Q04010A401 204010403 204010K622

«oe (KA'S)
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ARMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 71
ANSWERS ~- MILLSTONE 2 -88/07/20-PRELL. J.
ANSWE K 8.01 (1.00)

a, 3

b. 1

c. 4

- P r0.2% each)

REFERENCE

1. ACP-QA-2.06A, p-3,4 EO-S

K/A 194001K102 3.7/4.1

194001102 cos (KA'S)
ANSWER 8.02 (1.0

It+ verification would result 1n significant radiation eposure (1.0)
REFERENCE

1. ACP-QA-2.046B, p~-10 EOQ-Se, ba

K/A 194001102 3.7/4.,1

194001102 oo (KA'S)

The core internals and pressure vessel are protected from excessive
lifting force 1n the event they are inadvertently engaged during lifting

operations, (1.09)
REFERENCE
10 YS 3.9-b| n - :"1'4 Qb. B}/d "V":

F/A B240005606 2:.9/3.6
DTANR05G06 ses (KA'S)




FAGE 72

ANSWERS -~ MILLSTONE 2 ~-88/07/20-FPRELL, J.

NS WE M. 04 { 5., 08)

a. Yes (0.25), Non~-intent [(0.5)
b, Yes (0.25), Non-intent (®.5)
Cs No [(D.29), Intent (0.5)
de No [0.2%), Intent [(D.95)

REFERENCE

1. ACP-QA-3.02, p-%5,6,27,30 EO~3,7,10
K/A 1940014102 4.1/3.9

1940014102 ses (KA'S)
ANSWE R 8.05 (3.0

LCOs 1ndicate the lowest performance level of fQuipment reaguired f1or safe
operation of the plant (1.01), If automatic actuation of protective
equipment related to those variables having significant safety functions
Occurs prior to the LSSS, then the Safety Limits will not be exceeded
(1.9). 14 Safety Limits are not exceeded then fuel and RCS integrity will
be maintained (1.0).

REFERENCE
1. 1QCFRS@. &)
, TG E=% |
\
’ i ijl':pe. ﬂnl)k’;"ﬂ .“. :)"‘ao i
ee. a;‘asfiab :. . bl; :‘ . 9
PB2R20SG0% PR2020S5GAs css CKA'S)
ANSWE R 8,06 (2. 00)
a, Reqgs. were NOT met (D.2) -~ The cumbined time interval for the |ast
*hree
consecutive surveillance intervals exceeded 2.25% times the spectified
surveilllance, (0,.7)
b. Reqgqs, were met (0.2) ~ Surveillance reguirements do nut have to be

performed on i1noperable equipment, (@.7)




ANSWERS -~ MILLSTONE 2 ~88/07/20-PRELL, J.

REF ERENLE

‘I 78”4.0210.933 ‘030303
2. TPG 2400, 2600/Generic "Surveillance Frocedures';

K74 A1460005605 2 973:5
D16Q0050,05 s i IKR*E)

ANSWER 8.07 (2.00)
a, 1, terminate the discharge (0.8)
2. Classify the event @.%5)
. notify the NRC(u:!hxr- one hou (0.5)
b. General emergency (2.5)
REFERENCE

e ACF-6.05, p = S
2. EPIF' ‘7910 p = 30 F - 4’01-:.4701-4 ED")

K/A Q0PDLRSGO1 3.3/4,1
2000485602 2.9/4,1
PPA0LBSGA) PPPV&BSGO2 ces (KA'S)
a, True
b, False
C. arne True (0.5 each)
REFERENCE
1, ACF-0A-10,0%, p-4,7 EO DR 87 LoZ0TT - AN FREP
) /g
K/A 1940014106 3.4/%.4 by
1940014106 vor (KA'S) I A.
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ARMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS FPABE 74

ANSWERS -~ MILLSTONE 2 ~88/07/20-PRELL, J.

HNSWE 5.09 (1.5
1. That no plant evolutions are planned which could change the
radinlogical conditions in the area listed on the RWF, (0.9

<+ That HF will be notified whenever any plant evolution takes place
that changes the radiological conditions in the area listed on the

RWP, (2.%)
3. That the plant is not jeopardized by the work indicated on the RWP,
(2.95)
REFERENCE
1. SHF-4912, p-4 EQ-14a
K/A 194001k 104 3.373.8
194001k 104 ses (KA'S)
ANSWER 8.10 (2.50)
a. S (0.%)
b. 1 (@.95)]
. < hours (8.9%5)

it v 1 5t ant OfF s 1w - -—— [W‘aa-{'dt‘]
“o ;ot bro;tij‘m‘vzlﬁahﬂ &:‘urag‘o Box R A
3 Twrae~  pmfisy

R‘EFERENCE‘ V. Fiie Ac ‘£ ""wd"_/, B & Seve! near MNP

1. ADP2S79A,B,C,Dsevst p = 3

e LF2579A,B,C, D544 p =7 EQ-2
2. T8 6.2.2, p =~ 6~1, &-4

y. W Rg p)

F/R 1940010 116 3: 574, 2

1940001k 116 ces (KA'S)




ANSWE K 8.11 (2.00)

Frovides assurance that these heaters can be energized during a loss of
offsite power condition (1.0) in order to.mnintaxn natural circulation

B e ¢sreblsh e e. 7
800""/ AU il urt f’»f] o - [ e
REFERENCE

1. T83.4.4.6, p -~ 3/4 4-4, B3/4 4-2 ED-18 (78)
2. LP-23I04A, p -~ 49 EQ-14

K/A B1O000SG0S 3.2/3.8
Q10000+ 201 3.8/3.4
Q10000+ 101 3.8/73.9
D10d0r 603 3.2/3.8
210000k 201 210000K 101 Q10000603 Q10000565 eoe (KA'S)

ANSWE KR 8.12 (1,5@)

Ensure the cperability of HPSI pump "B (0.5

Ensure all systems/components are returned to an operable condition
(@2.9) and verify that the data on the Surveillance Data Sheet is in
compliance with the acceptance criteria. (2.9

REFERENCE

- « 825 10, 1. L R OP A ZOT T PN - P
e 183:5.2a
. ¢

K/A dRLOPVS601 4.1/74,. 32
Q046I00560% 3:9/4.2
QL2050 PRLAVASGOS vos (EA'S)
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8. ADMINISTRATIVE PROGEDURES, CONDITIONG. AND LIMITATIONS PAGE 76

.  ENSWERS -~ MILLSTONE 2 ~88/Q7/20-PRELL, J.

ANGWEK 8.13 (1,00

The SCO should «OT grant permission (2.90) because only licinsed operators
(0.2%) or 1ndividuals 1n training under the direct supervisio of a
licensed operetor can operate the controls (0.2%5),

REFERENCE

1. ACP-QA-6.01, p-9,10,11 EO-m2-0LP~-T80 ~BDopn =t eRFIP-ED -6
2. 10CFRSS,.11) 10CFRSO.%54(1)3 10CFROS.3

3. INBB-20

K/A 1942014103 2:9/3.4

19400174103 v es (KA'S)
ANSWER 8.14 (2. 00)

i. All penetrations required to be closed during accident conditions are
either:

a4, capable of being closed by an operable containment isolation valve
system (0.9)

b. closed by manual valves, blind flanges or deactivated automatic
valves secured in their closed positions, (8.5

s the eguipment hatch 18 closed and sealed (#.9)
4., the airlock 1s operable (pursuant to T8 3.6.1.3) {0.%5)
REFERENCE

‘0 Ts. 93'2
r 4 L.F':?3l3. 9-11.12 EO~1%a

K/a QOR067ALA) 3:.7/74,3
PRORLTAZNY sss (KA'S)



v = s/t
¥ = ng =Vt 1/2at!
£ - ac’ 8. (v, = v, )/t
KE « 1/2mv] v, = v, +at
PE = I;h w = 8/t
N = v
6E = 931ém
Q = ac,or Q= & 8h
Q = UAST Q= UA(T,,, - T,,,)
Pwr = w, ‘
P~ P 1°'U.(‘)
L]
Pep et
SUR = 26.06/T
T« 1,44 DT
A »
SUR = 26 et
Bey

T (\'/0) ¢ (B = 0)/A, ,,0)
Te '/ (o=B

o (R, =)/ = 0K /R ye

o= (VTR ) ¢ (B0 6,1
P o= Lev/(3 x 10'Y)
L = Ne

In aT, /8T,

WATER PARAMETERS

I gal, =« 5.70% Tba

1 lo}. « 3,780 liters

1 ft° = 7.48 qal. .

Density =« 62.4 lbp/ft

Density = 1 gn/cm

‘sat of vaporization = 970 Btu/lbm
Neat of fusion = 144 Btu/lbm

1 Ata = 14.7 pal = 29,9 ip. Wy

1 ft. W, 0 « 0.4335 ibt/in
RO Exam Answers(2)Pgid

EQUATION SHEET

Cycle efficiency«Net Work (out
Fhergy %!nlj

A = AN A.o"'
Aelna/t,,, = 0,693/t
(t,,,)0t,)

171

I el

I e 107"/

TVL = 1.3/u

HVL =« 0,693/

SCR = 8/(1 - K,,)
CR, = 8/(1 = K ,,,)

CR, (1 = K, ), = CR, (1=K

et )l

Rel/(1 «K,,,) = CR /CR
Moo (1=K, 0, /00 =K,

SOM = (1 - K, )/K,,,

\' « 1 2 10" "seconds

i

Ajee * 0.1 seconds’

1,4, = 1,4,
1,4', 1,4,

R/t = (0.9 c,)/d‘(-ozorc)
R/he = 6 CE/d" (foet)
MISCELLANEQUS CONVERSIONS

T Curle « 1.7 x pe

1 kg = 2,21 iba .
1 hp » 2.54 x 100 BTU/he
1 Mv = 3,41 x 10" Btu/hr
1 Bty = 778 ft-lbt

1 inch » 2,54 cn

r = (9/5°C) « N2

Cw S/9 (*r - N2

r
c
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BEPORTABJLITY

T T ' —mr
Fin REPORTING EVENT DESCRIFTION | e
oo

MOTE ): This ferm does met duplicete the EAL tables (4701-1,
47002, 4791-3). This ferm provides inlormation

for iacident classification concerning NRC and
State of Comnacticet reperting criteris.

MOTE 7° During o)) lssediste Netificatisns e the MAC,
USE QWY 10 CFR 5072 Reperting Criteris.
DO MOT USE State Posture Codes. (See alse
“~ ErlP 4102-3)

Al MTAaINT) 1 The declarstion of any of the Emsrgescy Classes
lmmed ate ified in the Plas.

4. Geseral Emergency (wiih sajer breach of contaimment )

b Geseral Emergescy (withewt sajor braech of
contaimment )

€. Sita Ares Emergency

d.  Alert

. Uouswal fvenl (with an wplasned redicective
release).

lg
§
:

L

EPIP ftorm 4701 4
Rev. &

Page | of 4

3
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REPORTABIL]TY

A

T ) —me T e —
PR REPORT G EVENT DF SCRIPTION rosTesE CYLES, M0 .
CATEGDY CRITERIA LY __ASBITIoRAL GuinescE = s
Al SO T2(a)AXY) f Unpans | Ervent (with ae redieact ive reicese). 0L Lo i‘» *
lamediate (cont laund) g Radisactive seterial weuooswsted for and which is ok i z

ie amcess of MCFEN0.7L. “Zamadule § as spplicable
In MCFRID 402 and W/ED0. 30

b Radler tive seteri”! Lremtportatien accident. -
1. s Commecticet swteldc & fined facility.

i1, see-Gesrgmecy fvests - Gue BN Beperts : 3
S0 T2 M(1X1) * (M) The igitistion of sy witlesr plest shutdmm requirsd  BOND® See MOCFRSO TMaM2XM1) '

by ) plant’s secheical fpecifications.

— (3) Aay devistion frem the plast’s Techeical
Specificat ions sutherized pursesst te MOCFESS S4(x) ¥

¥ e il o
4

s &

-
.,-i’.

L

SO T2(0)INII)  * Ay evest er conditien during gdration thet reswits e See MOCFESD 7MaMZM 1)
‘n the condftion olhx\‘”.lﬂ (e lwding
1ts priscihc) safety sartous ly

- % Munululom pmmr plist belng
. (&) 1s ch eeeneiyzed a-.t‘n}.a significantly
congremises plast selety;
(8) In & colllition that 1e Suletds the design bosis
™ ( of the plant; or
l (C) hldtlnﬂ“.l&.lno
. spereling sd smeTgeacy PPOCEENTOS

"Unless reperted as higher classification EPIP Form 470) -4
(T e ALPWA, BRAVO, OARLIE-OE, OWARLIE-TWD fev. &
DELTA-OME, DELTA-TWD) Page 2 of 14

L2 7 ses




aErorTMILLTY

L Solum I O WS
Pik REPORT ING EVENT DESCRIPTION ENwLES, M
Latgeony  CRITERIA - - _MRITiowa GuitamcE 0
Al SO TRMIMI)  *  Any saters) phenceencn or sther axternal conditica thet (2 See MOCFRSS TMa)ZM 1Y)
lemadiate poses an actus!l Lhrest ts the safety of the aucleer
power plant or significantly hampers sile persenmsl in
Lhe performmnce of duties sedersary »or Lhe sale aperalion
of the plant.
SO T2MMANMiw) *  Any svest that reselts or shewld have "asiited in L Ta-oE" See JOCFRSE TMalZMiv)

Emergency Care Cooling Systam (ECCS) discharge inte Lhe
Reactor Conlant Systesm as & ressit of & walid sigmal.

~~~ 0. 72(0)(1)(v)

Any evest Lhat reswitls in & sajer loss of emergeacy
sssassment capab!)lity, offsite raspesse capebility,

or commmications capadility (a.g., significent pertion
of Contrel Moos indicetion, Smergency Net!ficsi‘es Systes,
or Offsita Motification systam).

0. T2 )1 )(w1)

Any evest thet poses s actawl thersetl te Uhe safely of the
nuc loar pawer plant or significastly hempers site
persannel I the performance #f detier secessary for Uhe
safe sporation of Uhe nuclear power plast including
fires, taxic gas relesses, or radisactive releases.

*Unless reported as higher classification
(L o ALPWA, BRAVD, ORNRLIE-ONE, OWARLIE-TWO

DELTA-OME, DELTA-TWD)

EPIP Form 47014
Rew. &

Page ) of 14
e 7 B
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EPoRTASILITY
iR REPORT ING EVENT DESCRIPTION PUS T EvweLEs, a0
CATEGORY CRITERIA .o NDITIO Gutosscs
Al SO.T2(e)2M111) . Amy event or condition that sleme cowld heve prevented o~ See 10CFESE. IMaM2)v)
| w—ate the fulfiliment of the safety fumction of structures and JOCFRSS. IMa)(2Mwi)
or Systass that are nesded Le: ' Examples of (8) o
(A) Shet dom the reacter snd safatalin It 1n & safe 1) Unplanned loss of all Fuel Poel
shutdmm condition, Cosling thet can mot be restorsd
(B) Remove residus! hest, within sne howr '
(C) Contrel the relcase of radiesctive seterial, or 7) Unplanned loss of Shutdeum :
(D) Mitigete the consequences of an accident. (S0L) cam mot be restored withie

e howr, when SDC is required Lo
be in service

“Unless reported as higher classification ::.l' :-. 4901-4

(1o ALPWA, BRAVO, CHARLIE-OME, CWARLIE-TWO
DELTA-OME, DELTA-TWD) Page S of 14
B2 7 mm




REPORTABILITY
T T T YT — SINE
Pin REPORT NG EVENT PESCRIPYION oS Tu
_CareGosy CRITERIA - .
Al S0.72(e)(7) ) = (A) My sirberne redisective reisese that excoods I Lises
lomediate (Conl) meed )

the wpplicable concontrations of the |inits pec!fied
in Appendix B, Table 11 of JOCFR Part 20 ia werestricted
areas, whes sveraged ever & Lise period of sne hewr

(B) Ay liguid offluset release thet axceeds 2 times the
limiting contined Maxiss Peruissidie Concamtretion (WPC)
(h“ldmlbwlm.)dmm
eatry inte U recelviag water (1.« . warestricted arse)
for all radiomec]ides sncapt tritiue and disselived neble
Phias, when aversged ever & Lioe peried of sne hewr.
(lamadiaste aetifications made wnder Lhis parugraph slse
satisfy the requiresents of paragraphs (a)(2) and (B)(2)
of 520 403 of JUCFR, Part 20).

“Unless roported as higher classification
(v & AIWA, ERAVD, OARLIE-ONE, CHARLIE-TWD

DELTA-Om | DELTA-TWD)

oELTA- N JOCTRID 9(aX(Z) e relesse

of radisactive seterial is
concontrel loms which, (7
sveraged ever s peried of

24 howrs, would axcesd 5,000
tiess the lieits specified fer
such saterials in fApp. 8,
Table 11 of MCFR, Part B8

Sen MCFRSS. T3Ma)2Mvill) and
MOCFESS. T3a (2 ix).

JOCFIRD #03(0)(2). The relesse
of rafieactive ssterial ia
cancestiretions which, If
Fveraged sver i pevied af
24 mwrs, would encesd 500 Limes
the limits specified fer swch
saterigls in App. B, Table 11
of JOCFR Part 20.

EPIP Form 4701-4
v 6
Page 6 of 4
MR 7o
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oAy iTY
T OE . O WS,
Pir rORT I EVENT DESCRIPTION 0L T s, s
SATEGoRY  CRITERIA - . _MNRITionn Guiomsct 00
c SO 2o M2ZHW) L 3 Ra)iresd Cor Derallament/Chiorine. See agp’icable EPIP Procedures
Pl ic (2 ot inued) b Dersting caused by regulstery actiem for asditiona! actions
Interest € Any wmacheduied shuldswm sstiasted Lo last more
than 48 howrs
€ Dersting (grester than 50 percest) caused by
squipment selfunctlion lasting sere than 72 hewrs.
¢ Scheduied shuidewn for Lesting, seistensnce. or o Mo Comparable 10CFRS% 1
refusling sxpeciad to last sere than 77 howrs Rog | rement
and cunfirmed by WEPEL/OUNEX.
' As ssviresmenisl condition which may be of gemers!
‘\ intarast (Tish k1)) or entrapaents sbeve sormal
oo irenmenis) cample amalieis but mot axcending
Tech. Specs . eic )
S0 T2bM2)vl) & Aoy incidest inveiving licensed aaterial (by product o~ JOCFR28. 493 (a)(1). (3), e
source, or special muclesr ssterisl) «aich say heve (4) Bequiresests
Coused or Uhreatens Ls couse:
. Exposurs of 1he whole body of amy individual of
25 Rems o more of radistien; expeswrs of the skia
of the whole body of smy fidividuc! of 150 Rams or
sore of redistion; or mpesurs of Tesl, ankles,
hands, or Torsarms of any ladivideal of 375 Rems \
or e of radistion.
“Unless reported as higher classification EPIP Form 47014
(1 o ALPWMA, BAAVD, CHARLIE-OME, OWARLIE-TWO fov. &
DELTA-ONE ., DELTA-TWD) Page 8 of 14

s . R0




REPORTAS L TY

T B . SN e
RPORT IS EVENT DESCRIPTION s T

CRITER]A — .

SO T2 M) wY) A loss of one werting wask or sore of Lhe sperstion
(Contl!mend) of amy Tacilities offected

"bmmhmd“.‘.'

ST MINYL) +» oy lacidest faweiviag |iceseed ssterial (by predect MOCFRID. MM a)i), (D), s (¥)
source, or spiciy! sucliear asterial) which seay heave ] Ry, v
Cousad or thrsatens s Cause:

. Expesare of Lhe whele body of any ‘adividesl of
5 frmm or sore of rediation; espeswre of he skis
of the whels body of amy individeal of 30 Rems or
sore of redistion; or sspesare of Testl, ankies,
hands, or Torsarms of sy Tadividesl of 75 Reas
or meve of radistion
A loss of one day or sere of the speration of any
faciiitiens affected.

Demage Lo any preperty in smoess of 52 000

PRy 5Y R

vy

"Unless reportied as Mgher classification : EPIP Form 40014
(1o ALPWA, BRAVO, OamL IE-ONE, COWARLIE-TwD
DELTA-OME, DELTA-TWD)




WL THE REQUIRED 30 DAY REPORT WAY ALSO REQUINE
M UBEDIATE MEPONT WNBER MOCFWSO 17 (SEE
A1 ASOVE).

0. TMa)INY)

(A) Tee campigtion of amy muciear plant shutdews
reguired by the plant’'s Techmica! Specificatiens
>

(8) Amy sporetisn or conditien prebibited by the
plant’s Technice) Specificatiens, o

(€Y Aoy devistion Trem the plast’s Techaical
Specificatiens suthorized pursssnt Le JOCFRSO S4(X)

See JOCFESS T2(BMIMY) fer .
Lomosi ale Bumpeo ! g Segm remwe . .

Exampie of (B) Mased
Serve !l lances

SO 73 e)2)(11)

Any svent or canditien thet reselled in the condition of

the muciear powr plant, incluliitg its priacipal safety

barriers, belng sericwsly degradnd; or thetl reswitled

in Une muclonr plant beleg

(A) lnem 1ed condition thet significantly

| comprebiess plast safety;

(8) In & comdftion thet was suldliie the dusign basis
dl.'i-‘;or -

(€} s & condition net coversd By the plant’s
speraling and rmergency precedere:

See MOCFESO 72(0)(1)(41) o
JOCFRSE_ TN ZNN) for
lomediaste Beporting Regu) romen!

EPIP Form 470)-4
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6. TMaM2Ni11) o
(cont laund )

i e

Any saturs] phascaence or olher sxtervns)| conditlion Lhat
posas an actanl threat Lo the safely of Uhe s ioar
power plast ar significastly heEpers site persenssl in
e porforammce o Guties sacaseary Tor Lhe safe aperetien
of the plast.

See JOCFRSE. T2(0)(AIM ML) ter
lomed als Beport ag beg | resecls

et
Aoy ovent @ @ma  om Lhat regelited s mmeua! or

mal.dn ' Safoty Fasterw (E5F),
i luing She Gmac Lor (W5). Neaver,

sctustion of & €57, tac et reselied from
and was part of Lhe Guring Lesiing or

resclor eparsiion need el be

See MCFESS 7200 ) 1M iv)
or WOCFRSE. T2MMIN 1) fer
lamed|ste Bapert ing Regs i rements

. TMa)(INw)

Ay svenl er cond ' en thatl alafie Cowid hewe prevested

the fulfillaent of the rafety Mmction of stracteres

or systans thel are seaded ta:

(A) Shwt dowm the reactor asd aaietals It in & safe
Sheldm Cnad ! tien

(8) BNemowe fesicdual heet,

(C) Comtrel the relesse of raffesctive ssterisl, or

(B) Witigets the comsequences of an sccident.

& -~

T U AT

Ses JOCFRSE J2(BM2)(1H) for
immed ale Bupert ag Sege Swmecois

S
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Clwr

BEPRTAR L TY

ToTT — SIE B U i
REFORT 1NG EVENT DESCRIPTION rosTeRf ELES, a0
SATgeony 00 CRITEMIA . __ LN S
M. TMaMINWAN)  +  (A) Ay sirberne radisactivity relesse thet sxcesds ” See MOCFESO T2(BMIN iw) fer
(€ ot | mnm | 2 Liess the wolicable consestretions «f the limits y ’ lmed | ats Beport ing foguwirements

specifiod 1n Appendix B, Table 11 of J0CFR Part 20 in i

Wnrestricied srees, wian Svereged e~er & Lies peried A

L e eme "
(8) Aoy Viguid offlumst relesse thet sncesd 7 times Lhe

limiting comt ined Maxious Porwissible Comcontret o ¥

(WC) (Sew Note | of Appendix § te WCFR Pert 20) ot

the poiat of antry inte the receliving weter .

(e, wwestricted arce) far o)) resionsc)ides sncept g

Lritium ame 0 seeived neble ghess  when sveraged over

& tiee paried of one hewr. :"
S0.73a)I)ix) *  Beperts sulwitied to the Comnissfion in sccordance with L) See JOCFRSD. T2 2M iw) for g!
Paragraph (AMZ)(+111) sbove. Ales meet the offlusat lumediste Baperting fequirements &
release reparting requiremsets of Paregraph 26 408(A)(5) ‘; = v
of JCFR Part 20 . ¢ .
4 a X = &
S0 TMaN2)x) *  Any evest Thet possd e actes] thwest te the safety of " See MCFESO T2(0)(1)(wi) for o T
Lhe mec ‘h.l-twombmu\- E lmmediate Baperting teguiremests .,." ;
. rewcw bm"' necessery for f,s’ 2
the safe of the pounr plant incluting . 4
fires, reloases g fve relesses. :
’ EPIP Form 47014 :

Revw. &
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