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SUMMARY: On the week of January 11, 1988, written and operating examinations
were administered to six Reactor Operator and two instant Senior Reactor
Operator candidates. A1l candidates passed all portions of the examination.

8804130229 880328
CDR ADOCK 03008886




T A e e e S S

REPORT DETAILS

TYPE OF EXAMS: Replacement
EXAM RESULTS:

| RO | SRO l

| Pass/Fail | Pass/Fail |

| I |
I | | |
[Written Exam | 6/0 | 2/0 |
| l | l

| | |
|Oral Exam | 6/0 | 2/0 |
] e
|Simulator Exam| 6/0 | 2/0 |
| | | i
| | | |
| Overal | 6/0 | 2/0 |
| I | I
1. CHIEF EXAMINER AT SITE: 0. Silk
2. OTHER EXAMINERS: B. Norris

P. Isakson (EGEG)

. Jagger (EG&G)
1. Summary of generic strengths or deficiencies noted on oral exams:
SRO candidates did not know the definition of the word “clearance".

2. Summary of generic strengths or deficiencies noted from grading of
written exams:

This information is being provided to doc:ment areas of weakness which
should aid the licensee in upgrading replacement training programs, No
reply is required.



Reactor Operator Examination

Question No. fubject

1.02 Xenon production and re w,val at different power levels.

2.04c Reason for limit on load current if Bus 24E is supplied
from its backup source

2.09a Design basis for AFW flow time delay.

2.10b Response of an CEA to a demand signal if the 1ift coil has
failed.

3.09b RPS response to the channel 'A' SG differential pressure
failing high.

4.05 Conditions that allow the opsrator to leave the
surveillance area of the control room according to
ACP.6.01, Control Room Procedure.

Senior Reactor Operator Examination

5.01a Effects of cooler feedwater on a secondary calorimetric.

6.06¢c gEffect of an RCP trip at 100% power on the Therma!
Margin/Low Pressure trip setpoint.

7.0% Operator actions to be taken if all feedwater fiow in lost
for greater than 5 minutes and reactor power is greater
than 5%.

8.06b Operator actions prior to resetting protective relays
following a reactor trip.

8.10 Conditions requiring both independent shutdown cooling
loops to be operable.

3. Personnel Present at Exit I[nterview:

NRC Personnel

David Silk, Operations Engineer (Examiner)
Lynn Kolonauski, Residant Inspector, Millstone Unit 1

Facility Personnel

Stephen Scace, Millstone Station Superintendent

Brad Ruth, Manager, Operator Training

Mike Wilson, Supervisor, Operator Training, Millstone Unit 2
Joe Parillo, Supervisor, Simulator Training, Millstone Unft 2
Dan Pantalone, Instructor, Millstone Unit 2



Summary of NRC Comments made at exit interview:

The NRC recapped the events and personnel involved during the week.
Appreciation was expressed to the training department for their support
and to the operating crew in the control room for attempts to

minimize the distractions to the candidates. Also, the NRC commended the
performance of the simulator in that it ran without malfunctioning except
for the spurious loss of a 4KV bus at the end of one scenario. The NRC
commented that the candidates generally performed well during the
simulator examination with the exception of vague communications.

The NRC mentioned that there appeared to be no set policy regarding the
wearing of dosimetry Decause during the week plant personnel were observed
with dosimetry attached to pants pockets, belts and shirt tails. The NRC
also cbserved an instance where a worker improperly frisked out (picked

up the detector without first checking his hand).

Summary of facility comments made at exit interview:
The licensee felt that the NRC written and simulator examinations were

within the bounds of the enabling objectives and the scope of the
emergency operating procedures.,

Attachments:

TS

wWritten Examination and Answer Key (RO)
Written Exanination and Answer Key (SRO)
Resoiution of Faciiity Comments for RO Exam
Given January 11, 1988 at Millstone Unit 2
Resolution of Facility Comments for SRO Exam
Given January 11, 1988 at Millstone Unit 2
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U, 5. NUCLEAR REGULATORY COMMISSION
REACTOR OFERATOR LICENSE EXAMINATION

FACILITY: Millstone 2 . __
REACTOR TYPE: PwWR-CE__ ___ e
DATE ADMINSTERED: gg/01/11% _

EXAMINER: ISAKSEN, P. P
/
MASIER COP\ CANDIDATE . Ry
INSTRUCTIONS TO CANDIDATE:
Use separate paper for the answers. Write answere on cne side only.
Staple question sheet on top of the answer sheets. Points for each
qQuestion are indicated in parentheses after the question. The passing
grade requires at least 70% in each category and a final grade of at
least 80%. Examination papers will be picked up six (8) hours after
the examination starts.
% OF
CATEGORY % OF CANDIDATE'S CATEGCRY
—VALUE  _TOTAL ___SCORE _ _VALJE _ ___ ____ ____ CATEGORY — B
-e2.00 _g8.00 ____ 1. FRINCIPLES OF NUCLEAR FOWER

PLANT OPERATION, THERMODYNAMICS,
HEAT TRANSFER AND FLUID FLOW

<2.0 _ g8, 0O ____ . . 2. PLANT DESIGN INCLUDING SAFETY
AND EMERGENCY SYSTEMS
25.00 _ 25,00 ___ & INSTRUMENTE AND CONTROLS
22,00  g8.00 __ . ___ el 4. PROCEDURES - NORMAL, ABNORMAL,
EMERGENCY AND RADIOLOGICAL
CONTROL
~100.0_ _ % Totals

Final Grade

All work done on this examination is my own. I have neither given

nor received aid.
Ca‘dyaée IEB£&Cure




NRC RULES ANl GUIDELINES FOR LICENSE EXAMINATIONS
During the administration of this examination the following rules appiy:

1. Cheating on the examination means an automatic denial of your application
and 2ould result in more severe peaalties.

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

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

4. Frint your name in the blank provided on the cover sheet of the
examination.

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

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

8. 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,

9. Number each anrwer as to category and aumber, for example, 1.4, 6.2,

10. Skip at least three lines between each answer.

11, Deparate answer sheets from pad and place f nished answer sheets face
down on your desk or table.

12. Use abbreviaticons only if they are commonly used in facility literature. |

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

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

!

|
15. Partial credit may be given. Therefore, ANSWER ALL PARTS OF THH

QUESTION AND DO NOT LEAVE ANY ANSWER BLANK. |

|

|

|

16. If parte of the examination are not clear as to intent, ask guestions of
the examiner only.

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 assiztance in

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




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

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

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

d. Leave the examination area, as defined by the examiner. If a

*

‘ter
A

leaving, you are found in this area while the examination is s
in progress, your license may be denied or revoked,

1 1
'S




', L.__BRINCIFLES OF NUCLEAR_POWER_PLANT OFERATION, Page 4
© T IHERMODYNAMICS, HEAT TRANSFEE AND FLULD FLOW

QUESTION

1.01 (1.00)

increasing the boron ~oncentration at low temperature has little eftfeact
on the Moderator Temperature Coefficient as compared to higher operating

temperatures because: (choose the correct answer)

a. water density does not change as much at 1w temporature.,

b water density is greater at lower temperatures so reutron leakage is
lezs.

C. water density {5 greater at lower temperatures so parasitic neutron
absorpiion is greater.

d. boric acid is less soluable at lower temperatures,

QUESTION 1.02 (1.00)

Which one of the following statements concerning Xenon-13% production
and removal is correct?

At full power, eguilibrium conditions, about half of the Xenon
is produced by lodine decay and the other half is produced as a
direct fission product.

Following a reactor trip from equilibrium conditions, Xenon peaks
because delayed ueutron Precursors continue to decay to Xenon
while neutron absorption (burnout) has ceased.

Xenon production and removal increases linearly as power level
increases; i.e., the value of 100% equilibrium Xenon is twice
that of 50% equilibrium Xenon.

At low power levels, Xenon decay is the major removal method.
At high power levels, burnout is the major removal method.

(¥#xxs CATEGORY 1 CONTINUED ON NEXT PAGE ##%#x)



.EEIU.Q PLES OF NUCLEAR POWER EPLANT OPERATION,
T.MEDX NAMICS, HEAT TLANOSFER AND FLUID FLOW

QUESTION 1.03 (1.00)

As the core ages, the ratio of PU239 atoms to U235 atoms increases.
This changing ratio causes the:

Reactor startup rate (SUR) to increase,

Void Coefficient becomes less negative.

Moderator Temperature Coefficient to hecome less negative.

Delayed neutron fraction to increase.

for the same reactivity

Which one of the follcwing statements concerning Shutdown Margin (SuM)

The miximum SDM requirement occurs at EOC and is based

The maximum SDM requirement occurs at EOC and is based

The maximum SDM requirement occurs at BOC and is based

positive moderator temperatur~ coefficient.

a.
addition.
b.
e.
4.
QUESTION 1.04 (1.00)
is correst?
&,
ejection accoident.
b.
iine break accident.
c.
.

The maximum SDM requirement occurs at BOC and is based

withdrawal accident while in the source range.

(#axxx CATEGORY

1 CONTINUED ON NEXT PAGE sw%#ux)
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& L.-_.BBthLELE&.QE_HQQLEAB..BQHB.ELAM.QEEMQ& Fage 6
THERMODYNAMICS, HEAT TRANSFER_AND FLULID FLOW

QUESTION  1.05  (1.00)(AOrF: Pommddromtet bt (%%, ADV s Poev)
The reactor is criti-=~l1 at 10,000 cps when a S/G PORV fails open.
Assuming BOC conditions, no rod motion, and no reactor trip, choose
Lhe answer below that best describes the values of Tavg and nuclear
power for the resulting new steady state., (POAH = point of adding
heat ).
a. Final Tavg greater than initial Tavg, Final power above FOAH.
b. Final Tavg greater than initial Tavg, Final power at POAH.
¢. Final Tavg less than initial Tavg, Final power at POAH.

d. Final Tavg less than initial Tavg, Final power above FOAH,

QUESTION 1.08 (1.50)

The reactor is taken critical with Xenon concentration a+t zerc. Fower
ies raised to 50% at 5%/min.. A trip occurs as power reaches 50%

Use one of the following choices to describe how Xenon concentration
will be trending for each of the following situations (a,b, and ¢
Increasing
Decreasing
At equilibrium

a. One hour after the trip.

b. Four hours after the trip the reactor is taken eritical and power
raised back to 50%.

¢. If the reactor had NOT tripped and power was level at 50% for
one hour.

QUESTION 1.07 (2.00)

a. How is Shutdown Margin (SDM) affected (Increase, Decrease, or No
change) by a 50 ppm boron addition while operating at 50% power?

(0.5)
b. List THRE' ‘'~ctors, other than RCS boron concentraticn and rod
position ..¢h will affect SDM and are used in thzs SDM
calculation. (1.56)

(*%xx* CATEGORY 1 CONTINUED ON NEXT PAGE ##xx%)
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“ER_PLANT OFERATION,

LES _QF NUCLEAR I <
THERMODYNAMICS, HEAT Th. SFER_AND FLUID FLOW

QUESTION 3.31 (1.00)

Fuge B8

Which one of the following conditions would cause a 1/M plot to be NON-
conservative during fuel loading?

QUESTION

A centrifugal pump is operating at rated flow when the discharge
valve is throttled towards the shut direction.

Fuel being loaded closer to a source range detector than to the

neutron source.

Loading fuel in the order of high reactivity worth to low reactivity

worth.

Loading poison rods between the source range detectors and spaces to

be filled by fuel assemblies.

Increasing the boron concentration in the moderator.

1.18 (1.00)

Which one ¢f the

following statements BEST describes the parameter changes that will

ncour 7

a. Flow constant, discharge pressure constant, motor amps in-
crease, NFSH increasges.

b. Flow decreases, discharge pressure increases, motor amps in-
crease, NPSH increases.

e Flow decreases, discharge pressure increases, motor amps in-
crease, NPCH decreases.

d. Flow decreases, discharge pressure increases, motor amps de-

crease, NPSH increases.

(#xxx+ CATEGORY 1 CONTINUED ON NEXT PAGE #»#sx)












& ELANI _DESIGN INCLUDING SAFETY AND EMERGENCY Fage 12

QUESTICN 2.01 (1.00)

What TWO features ensure that the RWST cannot be siphoned below the

minimum Technical Specification level if a rupture were to occur in

the RWST recirculation system Fiping? Consider ruptures in both the
suction and discharge piping of the recirculation pump.

QUESTION 2.02 (2.00)

The following questions concern the Containment Air Recirculation
ane Cooling System (CARCS) and its associated support systenms.

b.

What automatic actions should occur to the CARCS after an SIAS7 Assume
an initial normal lineup. TWO required. (1.8)

If 100% is defined as the heat removal capacity necessary to limit
containment pressure to less than design pressure following an

accident, what is the total heat removal capacity, in percent, of all
CAR fans? (0.%)

. What instrument system uses the Containment Air Recirculation and

Cooling System as a means of normal cooling? (0.5)

(¥#xx% CATEGORY 2 CONTINUED ON NEXT PAGE #sus«s)



, WWMWIM Fage 13
SYSTEMS

QUESTION 2,03 (3.00)

The following questions concern a loss of instrument air
(assume normal, at power initial conditions):

a&. How would a complete loss of instrument air outside containment
immediately affect the following components,/systems? Choose ONE of
the following (A,B,C, or D) for each of the & component/systems

A- fail open/flow maximum

B- fail closed/flow stopped

C- fail as ie/flow cannot change

D- no effect/ system functions normally

Main Feedwater Regulating Valves

. Pressurizer spray valves

8/G feed pump control

. Letdown

Atmospheric Dump Valves

AFW flow control valves

. EDG service water supply valves

M3IVe (2.0)

W -3 DM b G2 P -

b. Describe twoe means of intercornecting the 1A system with backup
sources of air pressure. Indicate automatic setpointe, if any.(1.0)

QUESTION 2.04 (3.00)

The following questions concern the operation of 4160V Bus 24K,

a. List THREE loads which are supplied directly from Bus 24E (other
than electrical busses). (1.0)

b. Describe the Reactor Safety function of the Kirk Key interlock
associated with Bus 24E. (1.0)

¢. If Bus 24E is supplied from its backup source, a limit is placed on

the load current supplied by that source. What is the reason for this
limit? (1.0)

(#%»ss CATEGORY 2 CONTINUED ON NEXT PAGE ##uss)
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2. ELANT DESIGN INCLUDING = *FETY _AND EMERGENCY Fage 14
SYSTEMS

QUESTION 2.05 (1.00)

What design feature of the clean liguid rad waste system ensures that
waste additions are not made to a monitor tank which is being discharged’

QUESTION 2.086 (2.00)

The discharge of both LPS] pumps passes through valve 2-S1-308 "£DC
flow control valve® during shutdown cooling.

a. What is the potentially adverse consequence of this valve being
closed during power operation? (0.5)

b. What THREE PHYSICAL precautions are taken to ensure it remains
open while the plant is at power? {(1.5)

QUESTION .07 (1.50)

What are TWO conditions which will cause automatic transfer of the

120V vital instrument AC bus (VIAC) static transfer switch from
normal to emergency power?

QUESTION 2.08 (3.50)

a. State TWO design features which serve to prevent the loss of water
inventory in the Spent Fuel Pool (SFP). (1.0)

b. List THREE sources of makeup water to the SFP, {(1.%)

¢. 1f the SFF was filled with UNBORATED water will the Technical

Specification required Keff of <0.8% still be satisfied? EXPLAIN
your answer, (1.0)

(#%x3+ CATEGORY 2 CONTINUED ON NEXT PAGE #»#xxx%)



. Z.__BLANT DESIGN_INCLUDING_ SAFETY_ AND EMERGENCY Page
' SYSTEHS

QUESTION 2.08 (4.00)

a. State the reasons/design basis for the incorporation of the AFW
flow time delay. (1.

b. What is the basis for the minimum required CST inventory? o B

¢. What is the "alterncte’ source of water supply to the AFW
pumps? (

o

d. What are the THREE modes of operation for the AFW Flow Control
valves? INCLUDE the purpose for each of tue three positions. (1.

QUESTION .10 (2.00)

The following concern the failure of a CEA lift coil with the affected
CEA in a withdrawn configuration, assume the reactor remains at power,

a. Explain why the affected rod will/will not drop.

1%

b. Explain why the affected rod will/wi)l not move on & demand signal.

QUESTION 2.11 (2.00)

Describe what automatically happens in the Chemical and Volume
Control system upon receiving s SIAS signal. Five separate actions
required.

(*%x3xs END OF CATEGORY 2 »#»»ax)




", . 3.__INSTRUMENTS AND CONTROLS

QUESTION

QUESTION

Fage 16

3.01 (3.00)
The following questions concern the Control Element Drive and Fosition
Indication System:

a. What regulating control »od interlocks/lisrits are in effect when
in MANUAL INDIVIDUAL control? (1.5}

b. What system supplies rod posi.ion signaly to the upper and lower
CEA stops - (UCS, LCS)? (0.5)
¢. What are the instrumentation signals/~onditiors that could provide
& "Dropped Rod" annunciator? (TWO rejuired) (1.0)

3.02 (2.50)

For the conditions listed below- indicate the ESAS charnelis that
should actuate. Consider the conditicss in part a, of this
question seperate from tha c.néitions .n part b,

&, S5/G #1 pressure B00 paia S/G 82 pressure 500 psis
5/G 81 level BL%, narruw range 5/G #2 level 45%, narsow range
Fressurized pressure 1800 r-ia Press yr.cer ‘evel 20% narrow
Spent-fuel pool area red, range
monitors 1%9 mnr/hr (1.0)
b. S/G #1 pressu. . 90" rsia S/G ¢ pre;sure 900 psia
S/G 81 level €8%, narrow range £'G #. level 68%, narrow range
Fressurizer pressure 1500 p3ia Presruricer level 33%
RWST level 8% Cliatalinmenr pressure 30 psig
Spent-fuel builaing radiat'on
sensor channels all reading 100 mr/hsr (1.%)
QUESTION 3.03 (1.50)

With Channel X selected for pPressurizer level contro), level irnstrument
LT 110X fails low. What automatic actio.: Lrd {adicatioan/mlarme will

initially result, including the effect on “ctual pressuriz.r leiel.
With NO operator action?

(#*x#% CATEGORY 3 CONTINUED ON MEXT PAGE s®xx¥)






3. lUSTRUMENTS ANU_CONTROLS Fage 1t

QUESTION 3.08 (3.00)
The power plant is operating at 85% of full power with ASI=0.0
and with the contrcl rods at 110 steps on Group 7. Explain how
AND why changes in the following parameters will affect the TM/LE
pressure set point (increase pressure setpoint, decrease, or gray
the same). Assume the operators take action to maintain a constant
85% electrical output and the operators maintain programmed
operating limits. Consider each item separately.
a. Xenon buildup in bottom of core.
b. Tavg increasing.

¢. RCS boration.

QUESTION 3.089 (2.50)
During equilibrium, full-power operation, describe how the RPS will
respond to each of the following Channel 'A’ input failures. Include
meter response, alarms, channel pretrips and trips. Also, indicate the
RPS channels that should be bypassed by the operator for each failure,
consider each fallure serarately.
&. Channel 'A’' upper Nl fails high. (1.7)

b. Channel 'A’ Steam-Generator differential pressure faile high. (0.8)

QUESTION 3.10 (3.00)
The following concern the Steam Dump/Turbine Bypass System:

a. How many valves would open after a reactor trip from 75%
power? Explain.

b. How many valves should be open 5 minutes after the reactor
trip? Explain.

¢. How would your answers to & and b, above, change if the resactor
trip was csused by a loss of off-site power? Explain.

(%xxxx CATEGORY 3 CONTINUED ON NEXT PACE *x%s%x»)




2o INOTRUMENTS AND CONTEQLS Page 19

QUESTION 3.11 (1.00)

Match the Emergency Diesel Generator alarm condition in Column A with
the proper action in Column B. Place answers on your answer sheet,

Column A Column B
B S B S e L or 1. None, D.G. will not Trip
b. Lube Oil Temp. High 2. D.G. will Trip
¢. Jacket Coolant Fress. Low 3. D.G. will Trip unless Emergency
d. Engine Overspeed start signal is present
bt T PTWE T Fatture-a,

(#sx3x END OF CATEGORY 3 s%x»»)



NORMAL, _AL' SMAL. EMERGENCY Fage 20

4. _FPROCEDURES -
AND_RADIOLOGICAL CONTKC.

QUESTION 4.01 (2.00)

Indicate whether each of the following statements about the station
tagging system is TRUE or FALSE, according to ACP 2.06, Station Tagging
procedure.

a.

Any number of Blue Tags may be attached to a switch or other device
at any one time.

. A Green Stripped Hold Tag may be attached to a device on which a

Yellow Caution Tag is already attached.
Lifting of Tags in order to perform testing is permitted.

Any number of Red Tags may be attached to a switeh or other device
&t any one time.

QUESTION 4.02 (2.00)

List FOUR of the six ications that are used to verify that Natural
Circulation has beer established, according to AOP 2553, Plasnt Cooldown
using Natural Cocldown procedure.

QUESTION 4.03 (3.00)

One of the operator actions of the Electrical Emergency (Loss of Normal
Power) procedure, EOP 2528 is to place the Enclosure Building
Filtra ion System in service.

&. What are FOUR of the steps which must be taken to place the Enclosure
Building Filtration System on tne line? (2.0)
b. Why must this system be placed in service? (1.0)

QUESTION  4.04 (4.00)

What are FOUR plant conditiones, abnormalities, or emergencies which
would require the Reactor Coolant System to be Emergency Borated,
according to AOP 2558, Emergency Boration procedure?

List the steps required to be performed to initiate emergency boration
(four required for full credit)

(**xxs CATEGORY 4 CONTINUED ON NEXT PAGE sx%xx»)
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EQUATION SHEET
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1 gal, = 8,345 1bnm
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1 (z’ ® 7.48 gal,
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. 1.__BRINCIPLES OF NUCLEAK POWER PLANT OFERATION. Page 24
THERMOLY SFER_AND_FLULD FLOW

LYNAMICS, HEAT TRANS
REFERENCE
MZ-OP-RO-FUND-2116G, p 13-15, -2116E, p 24-28.
192008K11# .. (KA's)
ANSWER 1.06 (1.50)

a. Increasing.

b. Decreasing.

¢. Increasing. (0.5 ea.) (3.
REFERENCE

MZ-OF-RO-FUND-2118G, p 40-44 and TP-5.

182006K107 .. (KA's)
ANSWEKR 1.07 (2.00)

a. EDM is increased. (0.5)

b. (any 3, 0.5 each)

~RCS avg temp ~Samarium
Fuel burnup ~Power defect
-Xenon concentration ~Power level
REFERENCE
M2-OF-RO-FUND-2116G, p 35-38.
182002K114 .(KA's)
ANSWER 1.08 (1.50)

a. 1. Core design peaking factors are not exceeded (acceptable power
distribution limits).

2. The reactivity associated with a CEA ejection accident is accept-
able (within analysis). (0.5, each)

b. Core power. [0.5)

(¥#%%% CATEGORY 1 CONTINUED ON NEXT PAGE #%#x»)



- L. _PRINCIPLES OF NUCLEAR F~+“ZR_PLANT OPEKATION. Page 2%
: THERMODYNAMICS, HEAT Tha..FEK AND FLUID FLOW

REFERENCE

M TS 3.1.3.6 and bases (B3/4 1-3)
C-E Reactor Theory, pp 193-194.
M2-OP-RO-FUND-2117, p 52-84, EO 1h.
192005K1156 .. (KA'8)

ANEWER 1.08 (2.00)

a. Moderator density becomes less at the top of the core [0.3) causing
the flux peak to move down in the core. [0.2) (Since ASI ie l~u/l+u)
it will become more positive as the power is increased. [0.5)

b. 1. Reduce power which creates less restrictive limits. [0.5)

(more neg. ASI due to density changes in moderator associated with
delta-T and Tc program)

2. Use rods to change flux shape which changes the value of
ASI.[0.5)

C:“‘Nutqnh~.4..ua-A‘u-..s ; : . :
REFERENCE -HLJM“n“-4~n‘¢u‘p"~uﬂ=~u6;\b—adﬂh“—.1

M2-OF-RO-FUND-2117, EO le and 22; TS p 3/4 2-5.

192005K110 192005K114 ..(KA's)
ANSWER 1.10 (2.00)
a. Decreases [0.25) due to buildup of Xe [0.25)
b. Held constant [0.25) by PPCS spray and heaters (0.25)
c.

Decreases [0.25) due to the decrease of Tavg (0.25)
[graded based upon answer in a, above)

d. Remains the same [0.25) since load is lowered on valve

position limiter and no operator action is assumed e £ [2.0)
REFERENCE
M2-OF-R0O-2117, EO 7;-2116G.
192006K106 ..(KA's)

ANSWER .11 (1.00)

an ¢

(#=2s% CATEGORY 1 CONTINUED ON NEXT PAGE wsuss)



.’ : ]' FRINCIPLES OF NUCLEAR POWEK PLANT QPERATION, Fage <6
THERMODYNAMICS . HEAT TRANSFER_AND FLUID FLOW
REFERENCE

il
MZ-OP-RO-FUND-2116G, p =23,
192008K108 192002K114 . (KA's)

ANSWER 1.12 (1.00)

d. (1.
REFERENCE

GP HTFF p.328

MZ-OP-RO-FURD-2121E, p 19-23.
193006K10¢ .+ (KA's)

ANSWER 1.13 (1.00)

a. FALSE (0
b. TRUE (0.

REFERENCE

General Physics, HT&FF, pp. 155 and 320 and Subcooled Liquid Density
Tables

M2-OP-RO-FUND-2121H, p 7,24,25.
193004K111 193005K103 «(KA's)

ANSWER 1.14 (2.00)

DNBR decreases |
DNBR decreases |
DNBR decreases i
DNBR increases

DNBR decreases [0.40 each) (2.

REFERENCE
MZ-OP-RO-FUND-21211, p 19-21,

LS R RSN SR

193008K108 .. (KA's)

(#xsssx CATEGORY 1 CONTINUED ON NEXT PAGE #»w#sss)




5 CLEAR_FOWER PLANT OFERATION, Page 27
THERMOUYNAMICS, HEAT TRANSFER_AND FLULD FLOW

ANCWER 1.15 (2,50)
a. From the C-E Stm Tables,
Tsat for 2200 psiasz 649.5 F

SCM= Tsat-Th= 649.5-580: €9.5 F +/=1 F [0.5 ea) (1.0)
ol v M otn it delta T i 1) Y 10.5) (0.7
Tt delt ncreases wit ower ; ) 79
Th increases $ un a i 2es 3 1 P
¢e. 1 [0.25)

Core delta T during natural circulation cocldown will approach
e Thot is greater than in the other 2 cases. (0.5]

2025 dumpsng F (0.7%
REFERENCE
M2-OF-RO-FUND-2121C, Objective 5. -2131 3,04 -3,

GP HTFF pp.356, Steam Tables
193008K115 .. (KA's)

ANEWER 1.16 (2.00)

a. Tcold will remain constant([0,16] Since it follows S/C saturation
tempersature, (0.5)

b. Thot will decrease(0.16) since less fission product heat is being
produced than is being removed by the steam generators. [0.5]

¢. Loop transit time will increase [0.16) since the driving head for
flow (core delta T) is decreasing. (0.5)

REFERENCE
M2-OP-RO-FUND-2121J, p 6-13,18.
193008K122 . (KA's)

ANSWER 1.17 (1.%0)

a. Saturated.
b. Superheated.

¢. Superheated.

(#%%3% CATEGORY 1 CONTINUED ON NEXT PAGE s#sss)



i i&..mmzzuﬁmwmwumzm‘ Fage 28
THERMOUYNAMICO, HEAT TRANSFER AND FLUID FLOW

REFERENCE

Steam Tables, Molier diagram

M2 Exam bank EO RO-05, item 1080, lesson pian 2121G.
193004K118% ..(KA's)

(*%%x% END OF CATEGORY 1 wsssx)
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ANSWER ¢.01 (1.00)

Siphon breaker in suction line of recirculation pump.(is located at
91.4% level ). [0.5] Recirculation Pump discharges to top of tank. (0.5

REFERENCE
Dwg No. 25203-26015 and HPS! S.D. p 4.

MFZ question 382
002000GC0OT? .. (KA'S)

ANSWER 2.02 (2.00)
& ldle CAR fan starts on low speed
Cperating CAR fans switch from hi to low speed
10 inch RECCW valves on cooler ocutlets open [ required, 0.5 each)
b. 133% [0.5)

¢. Nuclear Instruments [0.5)

REFERENCE
MZ2-OP-RO-PRI-2313, p 41-47.(Cont Ventilation §.D.)
022000A30% . (KA'®)
ANSWER 2.03 (3.00)
a. 1. MFWRY C- fail as is
2. P2r spray valves D- no effect (cntmt air revr charged)
3. 5/G feed pump control C- fail as is
4. Letdown B- system flow stopped
5. ADVs B- fail closed
6. AFW flow control valves A- fail open
7. EDG service water supply A- fail open [0.25 each)
8. MSIVs D- no effect (independent air reciever)
b. 1) Auto valve to station air compressor X-ties SA to IA at 05("‘)
peig IA pressure (0.5)
2) Manual X-tie valve to Unit 1 station air via Unit 2 station air

(0.%)]

(¥s%%s CATEGORY 2 CONTINUED ON NEXT PAGE swsss)



*" Z._BLANT DESIGN INCLUDING SAFETY AND EMERGENCY Page 30

KEFERENCE
M2-OP-RO-SEC-2332 A/B, EO 4.,9,11. (Instrument Air S.D0)
M2-OF-SEC-2322, p 3. (AFW §.D)

ESAS handout Appendix A pg 10 (EDG SW valves)
078000K402 078000K302 . (FA's)

ANSWER 2.04 (3.00)
8
a. Swinfﬁgorvicc water pump, swing HPFSI1 pump, swanf‘ﬁsccw pump [0. %3 sac!

b. Frevents tieing both 4160 emergency busses together through Bus 24F.

{1.0)
¢. Frevents exceeding load limits on RSET orewre® (15G-215) and its
associated bussing. {(3.0)
REFERENCE
MZ-OF-ELECT-2342, p 3,4 & fig. ). (Elect Dist SD), oP 2343 ¢ /7.
ND82000A404 062000A208 082000K401 ..(KA's)
ANEWER .05 (1.00)

Inlet and outlet valves are interlocked [0.5) so that the discharge valve
may be opened only if the corresponding inlet valve is shut.[0.5)

REFERENCE

MZ-OF-NLCT-FRI-233%5A, p 29. (Radwaste &D)
068000K401 . (KA'S)

ANSWER 2.06 (2.00)

a. The inability of the LPSI pumps to inject water into the core frllowin
a LOCA. [0.5)

b. keylock switch to 81 positica (0.5)

Remove fuseblock for 2-S1-306 [0.8)

Isolate air supply [0.5)

Manual operator on the opposite side of the valve shaft is pinned
and locked to the handwheel. [0.8)

Handwheel is locked in position. [0.5)

(any 3 at 0.5 each)

o L A
N Nt N s

—

(¥#%%s CATEGORY 2 CONTINUED ON NEXT PAGE sssss)
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: A WW CETY_AND _EMERGENCY Puge 91

REFERENCE
M2-OF-PRI-2307, p 9. (LPS]1 8D) and OPZ2310 Rev 8 Section ..6.8
Q02000K108 .(KA's)

ANSWER 2.07 (1.50)
1. Inverter cutput voltage low.

2. Inverter failure.

3. Inverter load overcurrent. [twe required, 0.75 each)
REFERENCE

MZ-OF-ELECT-234%, p 3.

08200CA304 .. (KA'8)
ANEWER 2.08 (3.50)

& 1- Staunless steel liner.
%= No penetrations in pool wall below the normal water level.
(except the fuel transfer tube)
3= Biphon breakers for penetrations above the the normal level.
4- Seismic gualified components and equipment .
(2 required, 0.5 each)

b. 1- Primary makeup water system.
&= RWST (via bypass and purification system)
3- RWST(via LPS] system)
4- AFW system. [3 required, 0.5 each)

¢. Yes [0.5], the center to center distance (spacing) between spent
fuel assemblies is sufficient to maintain TS Keff requirements
with unborated water [0.5),

REFERENCE
M2-OF-PRI-2306, p 8,9,16,17.
192002K110 192002K112 058000K405 033000K401 . (KA's)

(¥%4xs CATEGORY 2 CONTINUED ON NEXT PAGE wssss)



i 2%&&5&&. INCLUDING SAFETY AND EMERGENCY Page 3¢

ANSWER 2.09 (4.00)

a. To prevent a return to power situation from occurring during &
DBA MSLB accident. [1.0]

b. To remove decay heat for 10 hours with steam discharge to
atmosphere [1.0]

OR
Sufficient water available for cooldown of RCS <300-F within
6 hours, in the event of a total loss of off-site power, [1.0)

¢. Plant fi = system. [0.5)]

d. NORMAL [0.25]- allows the valve to be open fully for auto
actuation. [0.25]
OYEKRIDE [0.25]- allows manual control of the valve after an
auto actuation. [0.25]
RESET [0.25)- to return the mode of operation back to normal.([0.25]

REFERE
M2-OF-SEC-2322, p 2,3,6,10,11. (AFW SD); TS B3/4 7-2. oP233d, AcPas™mp
061000G007 C61000K411 061000K401 .. (KA's)

ANSWER 2.10  (2.00)

a. The rod will NOT drop [0.5) due to the action of the Sewerl.
grippers(0.5].

F. The rod will NOT move (up or down) [0.5] since the 1ift coil is used
10 raise the upper gripper in either direction [(0.5].

REFERENCE

M2-CP-S0-1&C-2302A, p 20-23.
V01000K402 ..(KA’s)

(**xxx CATEGORY 2 CONTINUED ON NEXT PAGE **x4x)
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SYSTEMS

ANSWER 2.11 (2.00)
a. 1. Boric acid pumps start [0.4)
2. Charging pumps start [0.4)

3. Boric acid storage tank is lined up to inject boric acid
direct/gravity [0.4)

4. Boric acid storage tank is lined up through MOV to charging
pump suction. [0.4]

4. VCT makeup stop valve shuts [0.4)
5. VCT outlet valve shuts [0.4]
€. Letdown line loop isolation valves shut [0.4)

7. RCP bleed off to VCT shuts. [0.4] [five required, 0.4 each]

REFERENCE

MZ-OFP-FPRI-2304, fig. 2a. (LVCS SD)
004010A2056 .. (KA's)

¥ Pmw ““"‘1“"? waa.cH-tQBWM‘
q. Cherieanl an d.‘—‘*"‘ ahping (PrsCiie. oy ’g..%’ e Risl sl
Velea) Q¢ 4Aog ~av) plbd

10, Byie Qe Pg Atene. gplotiing et 2-C H-510, -511)

(**xxx END OF CATEGORY 2 »xxxxx)



.. 3.__INSTRUMENTS AND CONTROLS

ANSWER 3.01 :3.00)
a. 1. Upper lower electrical limits
2. CEA wi rawal prohibit '3.*~“;44
3. CEA motion prohibit [0.5 each]

b. Computer position indication [0.5]

¢. 1. Rod drop from reed switch
2. NI negative rate of power change from NI system

REFERENCE
MZ-OFP-50-1&C-2304A, (CEDS SD), attachment A,

MPZ question 704
000003G203 001050A204 061000K401 ..'KA’s)

ANSWER 3.02 (2.50)

a. AEAS [+0.5)
MS1 (+0.5]

b. SIAS CSAS
EBAS SRAS
CIAS
[+0.3] each
REFERENCE
M2-OP-RO-1&C-2384 (ESAS SD), TP 6&7.
006050A401 .. (KA's)
ANSWER 3.03 (1.50)
1. Letdown to minimun
2. Both backup charging pumps start
3. Channel X PZR level Hi/Lo annunciator
4. Actual PZR level increases
5. PZR level Lo/Lo annunciator
6. All heaters de-energize
i

(*xxxx CATEGORY 3 CONTINUED ON NEXT PAGE x*xxx)
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each]

Selected controller (X) output signal to minimum [any 5, 0.3 each]
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. 8. _INSTRUMENTS AND CONTROLS Page 3%

REFERENCE
MZ_OP-1&C-2304A (PZRLC SD), p 5-10 and fig 3.
000028G00OS ..(KA's)

ANSWER 3.04 (1.50)

1. Linear power channel summer control switch out of the (A + B)/2
position. [(0.5)

2. Linear power channel high voltage bistable tripped ([0.5)]

3. Reactor protection system calibrate and indication panel
Delta T power calculator test switch out of the operate position. [0.Ff
(or RPSCIP calibrate switch)

4. Zero-operate-calibrate switches (2) on NI Linear Power Channels
ocut of operate [(0.5]

. Trip Test switches (2) on NI Linear Power Channels out of off [0.56)

(any 3, 0.5 each)

REFERENCE
M2-OP-KRO-1&C-2380-2 (NI SD), p 21,35-38,
015000A302 .. (KA'g)
ANSWER 3.05 (3.00)
a. RC flow
RCP speed

Thermal Margin/Low pressure [0.5 each)

b. Loss of turbine
Local Power Density [0.5 each)

¢. Linear safety channel [0.5]

REFERENCE

M2-OP-RO-1&C-2380-1 (RPS SD) fig. 29,16.
NI S5.D. Power Range Linear Channel para J.
012000K406 ..(KA’s)

(**%xx CATEGORY 3 CONTINUED ON NEXT PAGE #xx%x%)



3. __INSTRUMENTS AND CONTROLS Page 36

ANSWER 3.06 (2.00)

a. MFWRV ramps shut(for 30 sec should fully close) and MFW Bypass valve
ramps to 75% open (5% flow) [(0.5] to help match feed flow with the

reduced steam flow (0:85] ‘
b. No effect [0.5) since the BOTH position low selects the level signal

to be used. [0.5]
REFERENCE
Mz-OP-SEC-2385 (FWCS SD), p 4-7,9.9
059000A104 053000K402 (KA &)
ANSWER 3.07 (2.00)

a. Initiate an AEAS»%Q minimize the radiocactivity released to atmosphere)
(0.8]

b. none [0.5)

¢. High alarm shifts condensate recovery tank discharge from aux stm
feedwater surge tank to the aerated waste system which is

isclated. [0.5]
d. High alarm closes two discharge isolation valves(go stop discharge
flow)[O.S]
REFERENCE
MZ-OFP-RO-1&C-2383 (RMS SD), and OP2383.
073000G008 073000K401 ..(KA's)
ANSWER 3.08 (3.00)

a. Increase [0.5)] because ASI is decreasing (becoming negative) and
that will increase a penalty factor in the TM/LP calculation [0.5)]

b. Inqrease [0.5] because increasing Tavg means(}ncreasinz S/G pressure
an@a higher Te [0.5].

¢. Increase [0.5) due to change in AS] caused by rod withdrawal [(0.5)].

(*%xxxx CATEGORY 3 CONTINUED ON NEXT PAGE **xxxx)



. 3. INSTRUMENTS AND_CONTROL Page 37

" REFERENCE

M2-OP-RO-1&C-2380-1 (RPS SD), p 26-31 and fig. 26.
01200CK611 ..(KA's)
ANSWER 3.09 (2.50)
a. Power range subchannel deviation alarm [0.25)
TM/LP trip [0.3) - bypass [0.1)]
High-power trip (0.3] - bypass [0.1]
LPD trip 70, 3] - bypass (0.1]
High power reading for upper NI [0.25]
b. No alarms [0.4)

Bypass low reactor coolant flow [0.4)]

REFERENCE
MZ2-OF-RO-1&C-2380-1 (RPS SD)
012000A2056 .. (KA's)

ANSWEK 3.10 (3.09)

a. 8ix valves, - 2 atm. dumps & 4 TEV’s due to QO signal [TT & Tavg
> 557 degrees F)

b. Only one - after the reactor trip core decay heat will drop rapidly,
one valve has the capacity to remove the amount of decay heat after &

minutes.

¢. Loss of offsite power will render condenser dumps inoperative.
answer for a) is two and b) is two since both ADV's have same S.F.

REFERENCE
M2-OP-1&C-2386 (RRS SD), p 10-15.
041020K417 ..(KA’s)

ANSWER g.41 (1.00)
,‘H_4..J4£*¢HL
o 3
8; 3

85 I¢
*—k%,ﬁl’}each]

(**xxx CATEGORY 3 CONTINUED ON NEXT PAGE x*xxx)
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" REFERENCE

M2-OP-RO-ELECT-2346 (EDG SD), p 109-115,
062000K302 .. (KA’s)

(**%x% END OF CATEGORY 3 ####x)



CEDURES - NORMAL, ABNORMAL. EMERGENCY Page 28
AND_RADIOLOGICAL_CONTROL

ANSWER 4.01 (2.00)
a. FALSE
b. FALSE
¢. TRUE
d. TRUE (0.5 each]
REFERENCE
M2 ACP 2.06A, p 12,13,
194001K102 ,+(KA'"S8)
ANSWER 4.02 (2.00)
1. PZR level at least 20%
2. Heat removal from at least one 5/G
3. RCS Subcooling >30-F
4. Loop delta-T between 10 and 45-F
5. Tc const. or decreasing
6. Th const or decreasing (four required, 0.5 each)
REFERENCE
M2 AOF 2553, p 2.
CO0017K101 ..(KA’s)
ANSWER 4,03 (3.00)

z.own.§4,b.o«~;.A~kh‘¢q.Apka«cfﬁrll'ﬁsCJ*“VSVG“F,
an s

1. Open EEFS f uction dampers (Z-EB:SH—9"3¥)o:—%—§9—10—¢—i&+‘-
2% Start EBFS fan A or B.

24 Close Cond. Air Removal Fan Discharge to Unit 1 stack
(1-EB-55 and 58).

4% Close Cond. Air Removal to U-2 stack (2-EB-57)
£#¢ Stop Cond. Air Removal Fans F55 A and B.

[four required, 0.5 each)
b. This prevents back draft of Unit 1 stack gases into Unit 2. (1.0)

REFERENCE

M2 EOP 2528, p 12,
000055K302 ..(KA's)

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



. 4.__PROCEDURES - NORMAL. ABNORMAL. EMERGENCY Page 40
AND_RADIOLOGICAL CONTROL

ANEWER 4.04 (4.00)
a. 1. Exceeding PDIL.
2. Two or more CEA's do not move into the core follcwing a reactor +:
3. Unanticipated reactor cooldown
4. Unexplained increase in reactivity when shutdown or refueling.

[0.5 each]) (2.0)

b. 1. Open boric acid pump discharge (2CH-514)
2. Start both boric acid pumps.
3. Close boric acid pump recirc valves (1CH-510 and 511).
4. Establish max. charging flow. [0.5 each]
REFERENCE
M2 AOP 2558, p 2,3.
000024K302 000024K301 004000K015 ..(KA’s)
ANSWER 4.05 (2.00)

1. Verify receipt of annunciators.
2. Initiate corrective actions resulting from an emergency. (1.0 each)]

REFERENCE

MZ ACP 8.01, p 5.
194001A1C3 013000K0C1 ..(KA's)

ANSWER 4.06 (2.00)

If the U/V relays are reset when the EDGs are operating in a LNP
condition and a SIAS subsequently occurs [1.0], all ESF loads required
by SIAS initiation will be energized simultaneously rather than
sequentially and overload the respective EDG. [(1.0]

REFERENCE

M2 OF 2346A, p 6.
0640004010 .. (KA's)

(**xx* CATEGORY 4 CONTINUED ON NEXT PAGE »%x%*x)
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AND RADIOLOGICAL CONTEOQL

ANSWER 4.07 (2.00)
Al scmp L
a. 1. QT level (s. MM‘LWW\
2. QT pressure
3. QT temperature
4. Acoustic monitor
b. 1. containment pressure (<2 psig)
2. containment temperature (<120-F)
3. containment radiation
4. containment sump level [0.25 each]
REFERENCE
2 ECP 2525, steps 3.3d,3.5.
000007K301 .. (KA's)
ANSVER 4.08 (1.00)

By opening the 125vdc supply breaker to the sclenoid operated air
valves (allowing the MSIV to fail shut).(#18 in 201A/B-1V(DV-20)) [1.0]

REFERENCE S SRR S L e ftliip Peraly (6708 avad)
it ‘4--d-«¢:vu~qLldagﬁmﬁ,-+1‘¢¢.ab,~..,«.‘u

M2 ACP { b step 4.13., AoPas9 4 e
039000A01 4 . . (KA's) 15, Qu¢ apsop;aceoon
ANSWER 4.09  (3.00)

a. PZR pres _ggcreasing to 1600 psia [(0.5]) OR cont. press increasing
to 5 psiéﬁ 9]

b. PIZR press decreasing to 1600 psia (0.5]

¢. Subcooled RCS [0.5)]

d. Via PZR aux. spray AND HPSI pump (facility 1) [1.0)

REFERENCE

M2 EOP 2532.
011000A101 013000A201 ..(KA’s)

(*¥xxxx CATEGORY 4 CONTINUED ON NEXT PAGE **xxx)
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A'U_BADIQLOGICAL CONTROL
ANSWEKR 4.10 (3.00)
b. Rob dop Alonr o RPS
a. 1. Rod dropped NI alarm 7. CLH A AAtaltn Al
2. Rod dropped Reed switch alarm ¥ oM e e St alan
3. Green or yellow light on the core mimic displayT -S*enewp Govesons o/0
4. Metrascope B e e e s
5. PDIL alarm (four required, 0.25 each] e e e
b. PZR level decreases below 20% [[0.5] s

m“m
c. <70%, reducing turbine load and boration (NO rod motion allowed) Ll J
d. Commence an orderly shutdown per plant procedures (OP 2206&2206)(0 .57

L d
REFERENCE

Mz AOP 25856, p 2,3.
000003K304 .. (KA's)

ANSWER 4.11 (1.00)

a. Exceeding the capacity of the CV(CS to maintain PZR level [0.5]
b. Level increasing in one or more ¢f the SIT's -{-G-Z&-éﬁigh

pressure alarm on SIT side of a loop check valve [o;&q

REFERENCE

M2 AOP 2568, p 3.
004000K015 002000K405 ..(KA’s)

(*xxxx END OF CATEGORY 4 xxxxx)
(xxxxxxxxx% END OF EXAMINATION #*xxssxssis)
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7. Print your name in the upper right-hand corner of the first page of eac
section of the answer sheet,

B. Consecutively number each answer sheet, write "End of Category __" as
appropriste, start each category on a new page, write only on one side
of the paper, anc write "Last Page” on the luast answer sheet.

L N Number eacn answer as to cateqgory and number, for example, 1.4, &.3.

10. Skip at least three lines between each answer,

11. Separate answer sheete from pad an. place finished answer sheets face
down on your desk or table.

- ————

13. The point value for each question 1s indicated in parentheses after the
Question and can be used as a guide for the depth of answer required.

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

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

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

17. You must sign the statement on the cover sheet that indicates that the
work 1s your own and you have not received or been given assistance in

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




18. When you complete your examination, you shall:

Assemble your examination as follows:

(1) Exam questions on top.

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

(3) Answer pages including figures which are part of the answer.

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

Turn in all scrap paper and the balance of the paper that you dig
not use for answering the questions.

Leave the examination area, as defined by the examiner.
leaving, you are found in this area while the examination

in progress,

your license may be denied or revoked.
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RUESTION 5,01 (1.350)

How will each of the following affect the results of a secondary calori-
metric power calculation? Limit your answer to CALCULATED LOWER THAN
ACTUAL, CALCULATED HIGHER THAN ACTUAL, or CALCULATED THE SAME AS ACTUAL.
Consider each case separately.

a. Measured feed water temperature is 10 degrees lower than actual
feed water temperature.

b. Measured steam generature pressure is 30 psig lower than actual
steam generator pressure.

€. Measured feed water flow is 1ES lbm/hr higher than actual feed
water flow.

QUESTION S5.02 (2.00)
Answer the following questions TRUE or FALSE,

a. Without reducing turbine load, machine heating on the main generator
can be reduced by reducing VAR loading on the generator.

b. When paralleling two AC power sources, the synchroscope should be
moving slow!y in the FAST direction.

C. While in parallel operations, if the diesel voltage is raised to &

higher value, the diecsel generator will pick up a larger share of
the reactive load.

d. 1f the diesel generator is carrying an isolated vital bus, the
governor control is used to adjust bus load.

QUESTION S,03 (1.50)

Stable natural circulation conditions exist within the RCS with the
following parameters:

Thot - Tcold = 25 F
S6G pressure = 685 psig
Thot Subcooled Margin indicates 40 F subcocled

Determine RCS pressure.

(sxxxx2 CATEGORY OS5 CONTINUED ON NEXT PAGE #x%xx)
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THERMODYNAMICS
QUESTION S.04 (3.00)

HOW would the fuel center line temperature change (INCREASE, DECREASE, or
REMAIN THE SAME) in each of the following situations? Justify your
answer., Consider each situation separately.

a. Power decreases with constant Tave
b. Tave increases with constant power

-4 Core age increases with constant power
d. PIR pressure increases with constant power

QUESTION 5,05 { +7%)
For an unrodded, uninstrumented fuel assembly, the hold down force of the
fuel alignment plate is transmitted to the core support as described by
which ONE of the following:
a, Fuel alignment plate to flower assembly, to hold down springs, to
upper end fitting, to fuel pins, to lower end fitting, to core
support plate.

b. Fuel alignment plate to upper end fitting posts, to upper end fitting,
to guide tubes, to core support plate

c. Fuel alignment plate to flower assembly, to hold down springs, to
guide tubes, to core support plate

d. Fuel aiignment plate to lower assembly, to hold down springs, to
upper end fitting, to guide tube, to lower end fitting, to core
support plate

QUESTION S.06 (2.50)

a. WHAT TWO RCS conditions must be present for the value of MTC most to
be positive? (1.0)

b. HOW does the value of MTC change as reactor power is increased? Pro-
vide TWO reasons and EXPLAIN each reason. {1:5)

QUESTION S.07 (1.295)

WHAT is "split enrichment” and WHY is it used in fuel assemblies”?

(¥%%%% CATEGORY OS5 CONTINUED ON NEXT PAGE sxsts)
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QUESTION 5.08 (2.50)

a. WHAT FOUR factors determine whether a Xenon oscillation will be con-
vergent or divergent? (1.0)

b. HOW does an operator dampen a Xenon oscillation? Include how ASI
and ES] are used. (1: 3

QUESTION §S.0% (3.00
The plant is at end of cycle operation, the reactor at 100% power, all
rods are all the way out, boron concentration at 10 ppm in the RCS, and
Tlavg) 10 degrees less than Treference.

EXPLAIN HOW and WHY reducing the power to 95% would affect AS! for the

following means of reducing power. Consider each case separately.
1. Contrcl rod insertion (1.0}
2, Boron addition (1.0)
3. Raising T(avg) (1.0)
QUESTION S.10 (3.90)

Millstone Unit 2 1s in Mode 3, BOC, boron concentration is 900 ppm, all
shutdown groups are withdrawn, and the actual reactivity present 1n the
core is minus 4% delta-k/k. A dilution of the boron concentration in-
creases source range counts from 100 CPS to 196 CPS. Concurrent with the
dilution, Xenon reactivity changes have added + 1000 pcm to the core,.
CALCULATE the new boron concentration. Assume a constant differential
boron worth of 10 pcm/ppm. State all assumptions and show all work,

(sx2x%x CATEGORY OS5 CONTINUED ON NEXT PAGE x%xxx)
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QUESTION S.11 (2.00)

Compare the CALCULATED Estimated Critical Position (ECP) to the ACTUAL
control rod position for a startup to be performed 4 hours after a trip
from 100% power i1f the following events/concitions occurred. Consider
each independently., Limit your answer to HIGHER THAN, LOWER THAN, or SAME
as the ECP.

Ohhhd -av——One—&eee+e&—eee+eﬂ4—ﬁuﬂp—+9—9%eppee—+we—m+nufeg—pﬁ+o&—&o—c&+$¢caL&L»

B The startup is delayed until B8 hours after the trip

€s The condenser steam dump pressure setpoint is increased 25 psig
d. Condenser vacuum is reduced by 3 inches of mercury
€. All steam generator levels are being raised by S%

(RJESTION S.12 (2.00)

Assume on@ Reactor Coolant Pump trips at 30% power without a reactor
protective system actuation. Indicate whether the following parameters
will INCREASE, DECREASE, or REMAIN THE SAME.

a. Flow in the reactor coolant loops with the R-Ps still running

b. Reactor vess2] delta P

e Core delta T

0. The steam flow in the steam generator on the other side

(sxxxx END OF CATEGORY OS5 x%%1%1%)
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QUESTION 6.01 (2.50)
8. WHAT FOUR (4) regulating control rod interlocks/limits are ir
effect when the system is in MANUAL INDIVIDUAL control? £1:2)
b. WHAT are the two (2) instrumentation signals/conditions that
could provide a DROPPED ROD annunciator? (0.8)
Cs 1f a loss of 125 VDC control power to the trip circuit breakers (TCBs)
occurs, what component, 1 any, will ensure that the TCBs open if a
trip signal is generated? {(0:9)
QUESTION 6,02 (2.80)
The plant is at 100% power and all controls systems are in automatic. The

controlling pressurizer level channel fails low. What system responses

will

occur and what reactor trip signal, if any, will be generated 14 no

operator action is performed. Setpoints are not required.

QUESTION 6.02 (2,00

In the event of a loss of coclant accident (LOCA) that gradually
depressurizes the RCS, STATE the order in which the emergency core
cooling systems (ECCS) will inject into the RCS. Setpoints are not
required.

B. During a LOCA, all automatic ECCS function properly, pressurizer
level stabiiizes at 30% and the RCS pressure stabilizes at 1000 psig.
WHAT 15 the approximate break flow rate? Justify your answer using
Figure 1.

QUESTION 6.04 (2.00)

a. What conditions must exist for the Reactor Regulating System (RRS)

signal to control the condenser steam dump and turbine bypass valves”?
(0.95)

b. When is the quick open permissive switch used to prevent a quick open
signal from opening the atmospheric dump valves? (0.9)

s In regard to the steam dump / turbine bypass valve operation, why is

RRS Channel X selected while passing through SS7 F during either an
increase or decrease in power? (1.0)

(#%9%% CATEGORY 06 CONTINUED ON NEXT PAGE %a#%%)
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QUESTION 6.0S (1.50)

The feedwater control system is in manual with the plant holding at €0Y%
power. The feedwater requlating bypass valve for Steam Generator Number
2 drifts fully open. Assuming no operator action, explain the feedwater
system response until equilibrium conditions are reached. State what
reactor trip, if any, would occur.

QUESTION 6.06 (2.40)

What effect (INCREASE, DECREASE, NO EFFECT) will the following events have
on the Thermal Margin / Low Pressure Trip Setpoint. Consider each separ-
ately. Assume the plant is at 100% power .,

a. Tcold Loop | fails LOW
B. ASI] changes from 0.0 to -0.1
e A RCP trips
d. RCS pressure increases 25 psig
e. A Linear Power Range Chanrnel (Safety) fails high
. Delts-T PWR Calibrate pot is reduced
QUESTION 6.07 (2.0Q)

(el eted

As a result of a complete loss of instrument air, how wiil the following
valves respond (FAIL OPEN, FAIL CLOSED, NO EFF~T=T),

‘O
b.
Cs
d.
e.
f.

h.

Service Water Outlet Valves or the RBCCW heat exchangers (2-RE-13X,1A/B)
Atmospheric Dump Valves (2-MS-190A/B)

Containment Isolation Valve (2-CH-S51%)

Charging Header Supply Vaives (2-CH-518,519)

Primary Makeup Water Valve (2-CH-210X)

Boric Acid Makeup Valve (2-CH-210Y)

RCP Control Bleedofé Valve (2-CH-506)

(s%x2x CATEGORY O& CONTINUED ON NEXT PAGE #%8%%)
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QUESTION 6.08 (2, 30

a. If the seal flow reaches 10 gpm on one RCP, WHY will the bleedofs ex-
cese flow check valve close? (0, 9)
b. Fill in the approximate values for pump seal pressures while at normal

operating temperature and pressure i the RCS (No. | seal is the

lower seal), (1.8)
i Lower i Middle : Upper '
i Seal H Seal ! Seal |
! Fails H Fails H Fails H

e e e S —————

| Presure Below H ! H :
i Middle Seal i } ! i

T ————————— - ——_— - - ——— - - ———— - - ——— - -

i Pressure Below ! ! : }
i\ U.per Seal : } : :

i Pressure Below . :
i Vapor Seal ' : i '

" - - —-— .- S e M - - -

QUESTION 6.09 (2.350)

Answer the following questimnns TRUE or FALSE regarding the Inadequate
Core Cooling System,

b.

The delta T between the heated ard the unheated thermocouple decrease
1f they are surrounded by steam,

A shorted thermocouple, regardless of plant power, will provide a
reading of approximately the normal 100% power reading,

An unheated thermocouple at 600 F will generate a low level alarm.

With two phase mixture in the RCS, indicated level will be greater
than actual level if an RCP is running.

A pressure margin display with a negative (~) sign indicates
superheat.

(kx¥x % CATEGORY 046 CONTINUED ON NEXT PAGE #ssts)
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QUESTION 6.10 (2.00)

a. LIST FOUR (4) i1ndependent components which could potentially leak

radicactive water in the Reactor Building Closed Cooling Water (RBCCW)
System. (1.0)

b. WHAT TWO (2) indications would the Operator have available to identify
a4 leak into the RBCCW system? (0. 5)

S WHAT TWO (2) sets of valves in the RBCCW system open on an S1@S8
signal? .

QUESTION 6,11 (3.00)

Answer the following questione regarding the containment spray system,

a. A large break LOCA occurs. Containment pressure qQuickly reaches 35
psig but no CSAS signal was generated. Assuming no operator action,
WHAT system or components are used to reduce containment pressure”
iy (0 §)
b. After a large break LOCA, why are the containment spray minimum €. oOw
valves (51-659,660) closed” o8 (0.4)

d. WHAT valve realignments automatically occur when a Sump Recirc

Actuation Signal is initiated? o> (15)

(%2x%x END OF CATEGORY O&6 saxft2)
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CUESTION 7.01 (1.,00)

Answer the following question in accordance with AOP 2551, Shutdown From
Outside the Control Room.

While shutting down 4rom outside the control room and with automatic

boration unavailable, WHAT is the source of makeup to the RCS and WHY
is this source selected”?

QUESTION 7.02 (1.00)
Answer the fcllowing question in accordance with OP 2201, Plant MHeatup.
While placing the volume control system in service during a plant heatup,
the operator i1s cautioned to maintain the RCS pressure below 265 psia by

operation of the back pressure control valves. EXPLAIN WHY this is
required.

QUESTION 7.03 (1.50}
In accordance with ADP 2553, Plant Cooldown Using Natural Circulation,

assume during a natural circulation cooldown that auxiliary spray bezomes
incperable. GIVE three (3) alternate methods of depressurizing the PCS.

QUESTION 7.04 (2.50)
Answer the following questions regarding OP 2207, Plant Cooldowr.

a. Over a two hour period, the RCS steadily cooled down $rom 350 F to
280 F. Explain whether or not a cooldown limit has been exceeded.

0dd1‘ o (1L.S)
» H—an byt hnee—RCHR . e 4 ) X
'0‘*.Fd—*h.—'F'.Q"Q—QF'9.Qﬂ+ffﬁ—oprjy—e'gtb+++fyﬂ ———

€. Prior to initiating auxiliary spray, why is letdown flowrate maxi-
mized while charging flow is minimized? oS (1.0,

Nl  Sr—When—securing Attty a et et e e s oS ey e e
AR P B e - <+

(*%83x CATEGORY 07 CONTINUED ON NEXT PAGE ##sss)
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QUESTION 7.05 (7.00)

Answer the following questions regarding OP 2203, Plant Startup.

With the reactor at 530 F, an inadvertant opening of the condenser
steam dump valves occurs resulting in a 20 F cooldown of the RCS
before the valves are closed. One of two actions must be taken,
WHAT are the TWO (2) actions?

Reactor power is &% when all feedwater flow was lost for 8 minutes.
When re-establishing feedwater, flow is to be limited to less than
600 gpm 1¥ steam generator temperature is greater than 212 F and

and level is less than 45%. What operator action should be taken,
if any, and what adverse plant condition may result, if any, 1 max-
imum 4ﬁfwater flow is initiated?

QUESTION 7.06 (2.350)

In accordance with AOP 2564, Loss of RBCCW, if a service water header
rupture nas resulted in a loss of cooling water to the RBCCW heat
exchangers, WHAT THREE (3) conditions may develop which require a
reactor trip? (1.5

The "A" service water header becomes inoperable and is removed from
service. Appropriate RBCCW component realignments are being made to
allow the "B" service water header to act as the heat sink, In
accordance with Technical Specifications, WHAT restrictions, if any,
are placed upon plant operation in Mode | while in this configuration
:¥ the "B" diesel generator was oui of service for mainterance before
the "A" service water header became inuperable”? (1.0)

(¥%%%2 CATEGORY 07 CONTINUED ON NEXT PAGE ss#s#)
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QUESTION 7.07 (3.30)

Answer the following questions regarding AOP 2569, Steam Gererator
Tube Leak.

a. I+ a tube leak has occurred, WHAT FOUR valves (sets of valves) will

close? {3.0)
b. WHEN during a tube leak should the reactor be tripped? (0.5)
C. WHAT TWO (2) limits, as verified by Chemistry Personnel, require

a unit shutdown to commence? (1.0)
d. If the turbine driven auxiliary feedwater pump or the steam gener -

ator atmospheric dump valve for the affected steam generator are
operated during a tube leak, WHY must the duration of operation o+

these systeme be recorded” (C. D)

e. I operation with a tuse leak continues long term, WHY must the num-

ber of circulating pumps and blowdown flowrate be checked” (0.5}
QUESTION 7,08 (2.00)

Answer the following questions regarding AOP 2571, Inadvertent ECCS
Initiation.

a. 14 an actuation occurs during solid condition in the pressurizer,
WHY must the charging pumps be secured?

b. I1f an ESAS Signal has Deen overridden by use of the equipment hand-
switch, WHAT effect, if any, will future ESAS Signals have on that
equipment”

€. WHY should the TBCCW heat exchanger manual inlet valves be throttled
prior to overriding an SIAS Signal?

d. After resetting an S1AS Signal and restoring the safety injection
systems, WHY must the RWST recirculation header drain valve to the
PDT (2-S1-461) be opened”?

(2%8%% CATEGORY O7 CONTINUED ON NEXT PAGE #%%41%)
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QUESTION 7.0% (2.50)

QUESTION

- ———— - ——— - ——

Answer the following questions regarding EOP 2532, Loss of Primary
Coolant.

Provide the SIX (&) checks that the operator uses to verify natural

circulation ¢1ow. (1.5)

WHAT FOUR (&) conditions must exist before a HPS1 pump can be
stopped”?

(1.0)
If voids exist in the reactor vessel during natural circulation, KOW
will pressurizer level and pressure respond if an RCP is sta-teg”

{0.3)

WHAT personnel hazard existe while performing boron precip‘tation
control? (0.3)

7:10 {3.50)

Answer the following questions regarding EOP 2525, Standard Post Trip
Actione,

EXPLAIN HOW the operator would manipulate the controls o+ the CVCS
to perform & boration if two CEAs failed to insert. 20

After checking oressurizer level,

WHY does the operator check RCS
subcooling?

(0. 4)

GIVE TWO (2) indications HOW an operator verifies that a PORV or
pressurizer safety is not open”? (U.8)

I¥, after tripping the turbine generator megawat:s does not go to
2ero, WHAT action should the operator perform? (0, 4)

Provide THREE (3) reasons WHY feedwater should be added slowly

during low steam generator water level, v, 9

(¥%3%% CATEGORY 07 CONTINUED ON NEXT PAGE sxrxxx)




+7._PROCEDURES_-_NORMAL, ABNORMAL, EMERGENCY AND PAGE 14

——— - ———————— . ————————— - —

QUESTION 7.11 (2.00)

Answer the following questions regarding EOP 2540 D, Functional Recovery
of Heat Removal.

a. When, if at ali, is it permissible to NOT isclate a ruptured

steam “erator? (0.75)
be  WHY W s restarting the RCPs cause pressurizer level and prescure
to decrease? (O, 75
€. To establish heat removal using Once Through Cooling, WHY are two
high pressure trip bistables pulled and one bypass key installed?
(0.8

(#sx8x END OF CATEGORY 07 ssasy)
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VUESTION 8.01 (2.20)
Discuss the relationship between Limiting Conditions for Operations (LCO) ,

Limiting Safety System Settings (LSSS), and Safety Limits in terms of pre-
venting release of radivactivity to the environment.

QUESTION 8.02 (1,.00)
Eelow are the dates of the Quarterly Battery Surveillence (2736B-1):
7/6786 10/5/86 1/5/87 S/6/87

EXPLAIN W-ETHER OR NOT a surveillance interval has been e-ceeded, and
if so, W ICH ONE.

QUESTIUN B.03 (2.00)

With the plant at 100% power, a re-analysis of steam generator tube exam-
ination data, collected $rom the last refueling outage, idertifies that
one tube which had contained a repairable defect had not beer ropaired
prior to declaring the steam generator operable. WHAT action, 1 any, is
requireo .n regard to plant operatinrg mode and WHY? Refer to the attached
Technicial Specification.

(#2xxx CATEGORY OB CONTINUED ON NEXT PAGE sss%%)



'
.

5.;;. -ODUINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS

QUESTION 8,04 (3,00)

Arswer the following qu'stions TRUE or FALSE with respect ACP-DA-206A,
Station Tagging.

a. lf¥ the "Operator in Attendance" must leave for a duration of 30 min-
utes, the valves and breakers shall be tagged as listed or. the Tag
Log Sheet, SF 210.

b Valves are rec tagged shut and breakers are red tagged open unless the
tag position is vritten on the red tag.

oﬂ&d tT-*ﬂ'-‘ﬂv1tur1tTUw—Pvr*nrm!v“—tfnr*fm1v—t1P*T++vq—+n—wﬁen—ttv!~trv—rssveﬂ

‘to—+ﬁ~Qho—ee1o—++—no—Fo’+0P1tfen—+9—roqu+rte—+rrvv—ewtvﬂo'a—euttq'~en
_ — it oa—r , - -
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Jd. A blue tag and a red tag may be «ttached to the same piece of squipment
at the same time,

€. Any number of red tags may be attached to the same piece of equipment
at the same time.

f. Restoration involving switch or breaker position will always be in
tre "AUTO" or "OPEN" position respectively.

QUESTION 8.0% (1.50)
WHAT actions and notifications must be completed i Unit 2, while in Mode

3, is experiencing a pressure of 2775 psig due to equipment malfunctions
and operator neglect(?

QUESTION B.06& (3.00)
Answer the following guestions regarding ACP 4.01, Tontrol Room Procedure.

a. Following a refueling outage, WHAT THREE individuals ‘by position)
may give authorization to take the reactor critcal? (1.9

b. Prior to resetting protective relays following a reactor trip, WHAT
TWO (2) precautionary actions should be performed? (1.0)

€. With only one operator at the cuntrols, WHEN, if at all, may the
operator leave the surveillance area during Mcde | operations? (0.5

(ssxxx CATEGORY OB CONTINUED ON NEXT PAGE s tsxs)
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 17

QUESTION 8.07 (2,00)

At 0930, with the plant at B8S% power, the B HP3! pump was taken out of
service for maintenance. At 1315 an uncomplicated reactor trip occurs
because an [LC technician tripped an incorrect bistable. The HPS!] pump
is expected to be back in service within three hours. EXPLAIN WHETHER OR
NOT a reactor startup may be commenced.

QUESTION 8.08 (Z2.00)

In atcordance with Technical Specifications, temporary changes to
procedures at Unit 2 may be made if WHAT THREE provisions are met”

QUESTION 8,09 (2.0Q
An I&C technician has been trouble-shooting a problem with the rod control
system. The PPO requests permission from the SCO to allow the technician
to insert Group 7 rods one step to test the rod control system, With the

plant at S0% power, SHOULD the SCO allow the technician to operate the
controls® Justity WHY or WHY NOT.

QUESTION B8.10 (2.40)

While in Mode &, WHAT conditions would require both independent
shutduwn cooling loops to be operabla®

QUESTION B8.11 (2.40)

fccording to Technical Specifications, WHEN does containment integrity
exist?

QUESTION 8.12 (1.350)

WHAT is the Technical Specification bases for establishing a limit for
the minimum temperature for criticality?

(¥%%x% END OF C-.EGORY 08B ssssx)
(EXRRSRRNEIRENE END OF EXAMINATION SERSSsxsasssnss)
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IAu-M7psi-zs91an 1 BTU = 778 ft-1bf
1 ft. ho = 0,4335 lbf/in
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Mav 12, 1070

REACTOR COOLANT SYSTEM
STEAM GENERATORS

LIMITING CONDITION FOR OPERATIO'

3.4.5 Each stewm generator shall be OPERABLE.
APPLICABILITY: MODES 1, 2 and 3.

[ACT 10N

IWith one or more steam generators {noperable, restore the tnoperable

generator(s) to OPERABLE status prior to increasing T.v’ above 200°F,

SURVEILLANCE REQUIREMENTS

£.4.5.0 Each steam generator shall be demonstrated OPERABLE by performance
of the foliowing Augmented Inservice Inspection Program. LA

4.5.1 Aug
4.5.1.1 Steam on « Each steam
enerator shaTT Be determinec LE ¢ 9 own Dy selecting and
ns$oc:1:gsat Teast the minimum number of steam generators specified in
able 4.4.5,

4.5.1.2 Steam = The steam
enerator tube minimum sample size, [ cation, and
he corresponding actfon required shall be as specified in Table 4.4-6.

he inservice {nsprction of steam generator tubes shall be performed at the
requencies specifieg 1n Sgocificut1on 4.4.5.1.3 and the {nspected tubes
hall be ver{fied szceptsble per the acceptance criterta of Specification
4.5.1.4, The tubes selected for each inservice {nspectfon shall {nclude
t Teast 3% of the total number of tubes in a)) steam generators; the tubdes
elected for these inspectfons shall be selected on & random basis except:

8. Where experience 1n similar plants with simi‘ar water chemistry
indicates critical areas to be inspected, then at least 50% of
_the tubes inspected shall be from these critical areas.

b.  The first sample of tubes selected for each inservice fnspection
(;u?:e?uo?t‘:o the preservice inspection) of each steam generator
sha nclude:

?xLLsTon: - UNIT 2 3/4 4.5
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

c. The t
requi

1.

The results of
the following t

MILLSTONE - UNI

All nonpluggey tubes that previocusly had detectadle wall
penetrations (>20%).

Tubes in tnose areas where experience has indicated
potential problems.

A tube inspection (pursuant to Specification 4.4.5.1.4.4.8)
shall be performed on each selected tudbe. If any selected
tube does not permit the passage of the eddy current

probe for a tube inspection, this shall be recorded and

an adjacent tube shall be selected and subjected to a

tube inspection,

ubes selected as the second and third samples (if
red by Table 4.4-6) during each in- ‘rvice fnspection

may be subjected to a partial tube fnspection provided:

The tubes selected for thess samplas include the tubdes
from those areas of the tube sheet array where tubes
with imperfections were previously feund.

The inspection include those portions of the tubes where
imperfections were previously found.

each sample inspaction shall be classified into one of
hree categories:

Category Inspection Results

()| Less than 5% of the total tudbes inspected
are degraded tubes and none of the inspected
tubes are defective.

C-2 One or more tubes, but not more than 1% of
the total tubes inspected are defective, o
between 5% and 10% of the total tubes
inspected are degraded tubas.

c-3 More than 10% of the total tubes inspected

are Jegraded tubes or more than 1% of the
inspected tubes are defective.

Note: In 21l inspections, previously degraded tubes must

exhibit significant (>10%) further wall penetrations
to be fncluded in the above percentage calculations.

T2 3/4 46



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.1.3

Inspection Fr ncies - The above required inservice inspections
of steam generator tubes srall be performed at the following frequencies:

The first inservice inspection shall be performed after
Effective Full Power Months but within 24 calendar months of
fnitial eriticality. Subsequent inservice inspections shel)

be performed at intervals of not less than 12 nor more tnan

24 calendar months after the previous inspection. !f two
consecutive inspections following service under AVT conditions,
not including the preservice inspection, result in al) 1nsoec-
tion result:s falling into the C-) category or 1f two consecutive
inspection: demonstrate that previcutly observed degragation hes
not continued and no additional degradation has occurred, tne’
inspection irterval may be extended to a maximum of once per

40 months.

If the results of the inservice inspestion of a stear generator
concuited 1n accordance with Table 4.4-6 at 40 monsn interveis .
fall into Category C-3, the inspection frequency snall be
increased to at least once per 20 months. The incresse in
inspection frequency shall apply unti) the subsequent inspec-

tions satisfy the crite~ia of Specification 4.4.5.1.3.2; the
interval may then be extended to a maximum of once per 40
months.

Additional, unscheduled inservice inspections shall be pe=formed
On each steam generator in accordance with the firs: sample
inspection specified in Table 4.4-0 Guring the shutdown sucsequens
to any of the following conditions:

1. Priamry-to-secondary tubes lesks (not including lears
originating from tube-to-tube shee: welQs) in excess
of the 1imits of Specification 3.4.€.2.

2. A seismic occurrence greater than the Operating Basis
Earthquake.

3. A loss-of-coolant accident requiring actuetion of the
engineered safeguaras.

0y | A main steam line or feedwater line break.

MILLSTONE

- UNIT 2 3/4 L7 Amencment No. 22 27 #7 1D}



REACTOR COOLANT SYSTEM

URVEILLANCE REQUIREMENTS (Continued)

M. 4.5 1.4 Acceptance Criteria

4. As used in this Specification

1. 152!51151433 means an exception to the dimensions, finish or
contour of 4 tube from that required by fabrication drawings
or specifications, Eddy-current testing indications below

20% of the nominal tube wall thickness, if detectable, may
be considered as imperfections.

2. Decradation means & service-induced cracking, wastage, wear
or general corrosion eccurring on either inside or outsice
of a tube.

3. Deoraded Tube means a tube containing imperfections »20% of
the nominal wall thickness caused be degradation,

&, % Deoradation means the perc:ntage of the tube wall thickness
affectec or removed vy deg adation.

w

Defect means an imperfection of such severity that 1t exceed:
Enolé1uggtng Timit. A tube or sleeve containing & defect is |
cefective.

€. Plugeine ;1-1; means the imperfection depth at or beyond which
the Tude or sieeve shell be repaired because 1t may become
unserviceable prior to the next inspection and is equal to 40%
of the nominal tube wall thickness for tubes.*

7. Unserviceable describes the condition of a tube 1f 1t leaks
or contains a defect large enough to affect 1ts structural
integrity in the event of an Operating Basis Earthouake, @

! loss-of-coolant accident, or a steam line or feedwater line

' break as specified in 4.4.5.1.3.¢c, above.

8. Tube Ins fon means an inspection of the steam generator
tube from %ﬁi point of ent~y (hot Yeg side) completely around
the U - Bend to the top support of the cold leg.

b.  The steam generator shall be determined OPERABLE after completing
the corresponding actions (plug or sieeve al) tubes exceecding the |

21:921n9 Timit and plug all defective sleeves) required by Table

MILLSTON: - UNIT 2 3/4 4-7a Amendment No. 22, 27, £2, B§

*The plugging 1imit for sleeves wil) be cetermined prior to
next refueling outage.




April 9

REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Conti nued)

4.4.5.1.5 Reports

a. Following each inservice inspection of steam generator tubes,
the number of tubes plu?nd {n each steam generator shall be
reported to the Commission within 15 days.

b. The complete results of the steam generator tube inservice
{nspection shall be included in the Annual Operating Report
for the period in which this {nspection was completed. This
report shall include:

1. Number and extent of tubes inspected.

2. Location and percent of wall-thickness penetration for
each indication of an imperfection.

3.  ldentification of tubes plugged or sleeved.

¢. Results of steam rnontor tube inspections which fall into
Category C-3 shall be reported pursuant to 10 CFR 50.72. In
11eu of any report required pursuant to Specification 6.6.1,
a Special Report pursuant to Specification 6.9.2 shall be
submitted prior to resumption of plant operation and shall
provide a description of {nvestigations conducted to determine
the cause of the tube degradation and corrective measures taken
to prevent recurrence.

MILLSTONE - UNIT 2 3/4 4T Amendment No. 22,37,82,89,111.
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TABLE 4.4-5

MINIMUM NUMBER OF STEAM GENERATORS TO BE
INSPECTED DURING INSERVICE INSPECTION

service Inspection Yes
kn. of Su- Generators per Unit Two '
IFirst Inservice Inspection One
[second & Subsequent Inservice Inspections One'
Jable Notation:

1. The inservice inspection may be limited to one steam generator on a rotating sc.edule
encompassing 3 N I of the tubes (where N is the number of steam generators in the plant)
if the results of the first or previous inspections indicate that all steam generators
are performing in 2 like manner. Note that under some circumstances, the operating con-
ditions in one or sore steaa generators say be found to be more severe than those in
other steam generators. Under such circumstances the sample sequence shall be modified
to inspect the most severe conditions.
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COrL e Lt LET 2T TON vpURY

TABLE 4.4-6

STEAM GENERATOR TUBE INSPECTION

April S, 1986

IST SAMPLE INSPECTION

20D SAMPLE INSPECTION

IR0 SAMPLE INSPECTION

Sample Size | Result | Action Required Result Action Required nmnl Action Required
minfmm of c-1 None N/A # N/A n/A N/A
tubes " 1
8. c-2 .".Mc:' .:fgctin c-1 L R/A N/A
nspect c-2 ir def = None
e e Stectis — | 1
tubes in this 5.6.¢ additicnal 45 tubes C-2 | Repair defective
in this 5.6.* tubes*
c-3 Perform action for a
C-3 result of first
sample
c-3 Perform action for
C-3 result of first R/A N/A
sample
3 nspect a
in this S.G., repair Boee /A N/A
defective tubes and 4
inspect 25 tubes in Perform action for
each other S.6.* C-2 result of second n/A N/A
sample
Prospt notification $.G. are C-3
to NRL pursuant to Additional [Inspect all tubes in
10 CFR 50.72 S.6. is each S.G. and repair
c-3 defective tubes.* n/A N/A
Prompt notification
to NRC pursuant to
10 CFR 50.72
L]

Se=3_-% Where N is the nmber 0

n during an inspection

e lz:lr of defective tubes shall be limited to plugging with the exception of thosz tubes which may
Tubes with defective sleeves shall be plugged. -

f steam generators in the unit, and n is the nusber of steam generators Inspected

be sleeved.
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$.__THEORY OF NUCLEAR_POWER PLANT OPERATION, FLUIDS, ANG PAGE 18
& T TTHERMODYNAMICS

ANSWERS -~ MILLSTONE 2 -88/01/11-81LK, D.

ANSWER S.01 (1.30)

a. Calculated higher than actual (0.5]
b. Calculated nigher than actual [(0.5)
c. Calculated higher than actual ([0.5)

REFERENCE
HTFF 2121 B pg 17, 18
EO S

Heat transfer 191003 K 1,06 3.1/3.3
K lloe 3'1/3.4
3.2 002 020 K 5,01 3.2/3.6

193007K 106 002020KS01 193007K108 coe (KR*S)
ANSWER 5.02 (2.00)

a. TRUE

b. TRUE

Co TRUE

d. FALSE (0.5 pts each)
REFERENCE

Question Bank pg 112

Electrical Theory 2131 pg 43-63
ED 6,9,10

2.7/2.% 3.1/3.1
064000A203 0640002020 soe (KA'S)



:J.'_I&EQB!-QE-NL!Q&EQB-EQBEB-Eke.@I_QEEBeIlQh‘;-EL-QLDS;-QND PAGE 19
‘e . THERMODYNAM1TS

ANSWERS -~ MILLSTONE 2 -88/01/11-81LK, D.

ANSWER 5.03 (1.50)

Tcold = S03 F corresponding to saturation temperature for 700 psia [(C.25)

Thot = Tcold +« 25 = 528 F (0.31

40 F subcoocled = 528 + 40 = S48 F [0.51]

568 F corresponds to 1207.72 psia (0.29)
REFERENCE

Question Bank pg 91
HTFF 2121 J pg 1B

EO 11

HTFF 2121 C pg 9,10

EO S

2:873.1 3,6/3.8

193003K 124 193008K11S e (KA’S)
ANSWER S5.04 (3.00)

a. Decrease [0.25] Smaller delta T required to transfer heat to RCS (0.5)

L. Increase (0.25) Center line temperature responds tou RCS temperature
in order to maintain a constant delta T for heat transéer [0.9]

€. Decrease [0.25] Fuel swelling and clad creep reduces clad gap which
improves the heat transfer across the Qap and lowers fuel temp (0.5)

d. Remains the same (0.25) Pressure has little effect on heat transfer
in subcooled fluids £0.:31

REFERENCE

Question Bank pg B7
iITFF 2121 B pg 3-8
EOQ 2

2.5/2.5 2.4/2.6
193007101 193008K116 o0 (KA'S)
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S.__THEQRY OF NUCLEAR_POWER_PLANT OFERATION, FLUIDS, AND PAGE 20

ANSWERS -~ MILLSTONE 2 -88/01711-81LK, D.

ANSWER 5.08 ( 75
d. [0.73]

REFERENCE

Question Bank py 75,76

Fuel Design / Core Power Distribution 2117 pg 11
E0 3

2.5/3.2
034000k 101 ees (KA'S)

ANSWER S5.06 (2.50)

a. High boron concentration (0.5)
Low moderator temperature (0.5]

b. MTC becomes less positive (or more negative) (0.5)
A decrease in boron concentration [0.25] deminishes the positive com-
ponent of MTC (0.25)
As moderator temperature increases [0.28], its density decreases and
tends to increase reasonance absorption OR neutron leakage [0,25]

REFERENCE
Question Bank pg 61
Characteristics pg 11-23

EC 3

2.9/3.1 S+ 173.1

192004K103 192004K 106 o0 (KA’S)
ANSWER 5.07 (1.25)

"Split enrichment"” refers to using lower enrichment in the fuel pins
surrounding the CEA guide tubes than is used in the rest of the assembly
(0.5). This is done to lower power peaking (peaking factors) caused by
"water hole" peaking at the CEA guide tubes [0,75)

REFERENCE

Question Bank pg 75

Fuel Design / Core Power Distribution 2117 pg 16-20
EOD 2

2.,9/73.1
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-5.:.‘....;':'5@8.! _OF NUCLEAR _POWER PLANT OPERATION, FLUIDS, AND PAGE 21

« . THERMODYNAMICS

"ANSWERS -~ MILLSTONE 2 -88/01/11-81LK, D.

1920085K112 «ve (A8

ANSWER 5.08 (2.50)
a. Core size or cE4 positien
Core age
Value of MTC
Value of FTC (0.25 pts eachl
b. As power shifts to the top of the core, insert Group 7 CEAs
As power shifts to the bottom of the core, withdraw Group 7 CEAs
CEAs will be moved when AS: crosses the ES! (Equilibrium Shape Index)
[(0.D pts each)
REFERENCE
Characteristics, 2116 F, pg 22,27
ED 6,7
3.4/3.4
192006K 106 veoe (KA’S)
ANSWER 5.09 (3.00)

I Adding negative reactivity to the top of the core 10.5] causes the
ASI to become more positive (power is driven to the bottom of
the core) [0.5).

2, As power decreases, the change in T h 1s greater than the change in
Tc (0.25)., With a -MTC, less negative reactivity is inserted in the
top of the core than the bottom due to positive reactivity feedback
(0.25]. Also, the MTC is more negative at the temperatures at the
top of the core [0.25]. AS! becomes negative [0.25).

h. 19 As SGC steam flow is decreased, T ¢ increases and the hotter T c enter-
ing the core reduces reactor power (0.2). At the lower reactor power
there is a smaller delta T across the core [0.2). The net result is
that T ¢ increases more than T h (0.2). But MTC is more negative at
the top of the core than at the bottom [0.2) so the effects are
apprcximately off-setting and AS] does not significantly change [(0.2].

REFERENCE

Characteristics 2116 G pg 40-43
EO0 @

3.3/3.95 3.2/3.5
004000KS15 192005K114 seoe (KA'S)




S. . THEQRY OF NUCLEAR POWER -PLANT OPERATION, FLUIDS, AND PAGE 22

o« THERMQDYNAMICS

‘ANSWERS -~ MILLSTONE 2 -88/01/11-81LK, D,
ANSWER $.10 (3.00)
Rhol = (K1 ~1)/K1 = -0,04
100(1 = 0.961%) = 196(1 -~ K2), K2 = 0,9804 (0.9
RhO2 = (0.9804 ~ 1)/0,9804 = -0,02 (0.25)
Rho2 - Rhol = -0,02-(=0.04) = 0,02 = 2000 pcm (0.5
1000 pecm is due to Xenon, thus the remaining 1000 pcm is due to boroni{0.%)
1000 pem = 1000 pecm /(10 pecm/ppm) = 100 ppm (0.9
F00 ppm - 100 ppm = BOO ppm new boron concentration [0.25]
REFERENCE
Characteristics 2116 B pg 9,10
ED 4

3.5/73.8 3.8/3%.8

001000KSZ8 192008k 104 sv» SER'S)
ANSWER S.11 (2.00)
-——ee— Ncete ]

b. HIGHER

t. HIGHER

d. SAME o5

e. LOWER [&r4 pts each)
REFERENCE

Characteristics 2116 G pg 3,4,8,9

EO 4, 10b

3.4/3.5

192008k 101 voe (KA'S)



-§L;:1ﬂ§Q§!_QE_§QQg§ﬁR POWER _PLANT OPERATION, FLUIDS, AND PAGE 23

TN 0w —————— . ——— - - - -

oo THERMODYNAMICS
ANSWERS -- MILLSTONE 2 -88/01/11-81LK, D.
ANSWER s.12 (2.00)

a. INCREASE
b. DECREASE
c. INCREASE
d. INCREASE (0.5 pts each)

REFERENCE

HTFF 2121 J pg 20-22
EO 7

HTFF 2121 E pg 17-22
E0 &

2.4/2.9% 3.673.8B
191004K109 192008k 121 coe (KA'S)



| &.__PLANT SYSTEMS DESIGN, CONTROL, AND_INSTRUMENTATION PAGE 24

ANSWERS -~ MILLSTONE 2 -88/01/11-81LK, D.

ANSWER 6.01 (2,90
a. Upper and Lower electrical limit
CWP CEA withdrawal prohibit
CM]l CEA motion prohibit (0.3 pts each)

b. 1. Rod drop from Reed switch
2 NI negative rate of power change from Nl system, (0.4 pts each!

€. UV trip devices (0.95)
REFERENCE

CEDS pg 8,36,37 Fig 30

CRAB Panel CO0S AA-24,AB-24

TPG CEDS EOQ 6,13
RPS EO le,1¢

3.4/3,.6 4,5/4.4 3.77/3.8 2.4/72.8 2.973.1

001000K103 001000K109 N01000K407 001000K4&04 063000K201
oo (KA'S)
ANSWER 6.02 (2.80)

PZR heaters deenergize

Letdown flow control valves close to minimum

Both backup pumps start

Auto makeup to VCT injitiates (due to charging/letdown mismatch)
Sprays initiate (to reduce pressure {-om rompressing the vapor space)
Reactor trips on high PZR pressure

PORVs open (0.4 pts each)

REFERENCE
PZR P&L Control System pg 4-21
RPS pg 19,20

TPG PZR L&P Control EO 6,7,9
3,6/3.9 3.1/3.8 3.7/4.0 3.8/3.9 3.2/3.4 3.3/3.7

011000K101 011000102 011000K103 011000K104 011000K301
011000K401 o0 (KA'S)



.ﬂn.-..EEQ'L‘I-S!SIEL‘s-Qﬁﬁl@'ﬁ.;-QQNIEQ\-s-QNQ-IEQIEUUEUIQILQN PAGE 25
ANSWERS -= MILLSTONE 2 -88/01/11-81LK, D.

ANSWER 6.03 (2,00)
a. Charging pumps, HPS!, SIT, LPS] (0.2 pts each, 0.2 pts for order)

b. (Leakage would be the sum of the HPS] and PDPs)
HPS1: 2 X &45Q0gpm = QO00gpm (0.%53
PDP3 2 X 44gpm = 132gpm £2:+8)

""“"""'"""""’""'TD';{;;'

(Wil) accept + or - & gpm for the HPS] pumps)
100
REFERENCE
SIT system pg 4
LPS] system pg &
HPS] system pg 12, FIG 6
PZR PLL Control pg 8

TPG ECCS EO 12¢,120,14,18a,18c¢

4.074,3 4,3/4.6 3:,6/3.9 3.573.9 3.4/3.,9 3.0/3.9

006000K&60S 006000K 602 006000KS06 006000K 108 006000k 103
006000A101 vee (IKA'S)
ANEWER 6.04 (2,00)

Tave 2 SHO'F  [15)
a. Turbine tripned (1)
Normal vacuun(ss) ¢S pte—wartr

b- . .,0 Pﬂhv" ’Qr‘.nn‘t‘ V'“C' d:,. ! s
condersation From e valves end mm", c,),;] et

c. Prevents electronic noise generated by the quick open relay of Channel
Y [0.5) érom causing inadvertant and undesirable equipment and instru-
ment response (0,91,

REFERENCE
RRS pg 10,11,12,1%

TPG MSS EQ éa,éi

3.3/3.3 3.1/73.0 2,9/3.3
039000K102 03I9000K 106 041020K401 ces (KA'S)
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6. PLANT_SYSTEMS DESIGN, CONTROL, AND_INSTRUMENTATION
ANSWERS -~ MILLSTONE 2 -88/01/11-81LK, D.

ANSWER 6.03 (1.30)

Steam Qenerator level increases until the "Hi level override" (0.%5) sencs

a4 signal to close the feed reg valve and feed reg bypass valve of the

No. 2 86 (0.5). With 8F > FF a reactor trip from Lo SG level will occur.
L (0.9%)

REFERENCE
FW Control System pp., 9,10
TPG MFW/FW Control ED 4c¢,S)

3.173.3 3.4/3.4 3.3/3.9
039000k 103 039000K104 039000K402 vos (KA'S)

ANSWER 6.06 (2.40)

a. No effect

b. Perresse Tacrcuse

C. Decrease (JTusé ggnﬁkr\‘\ﬁ the "“3'. " udw w 'l have M Bttt on “'*00"‘*)
d. No effect

e, Peeceaas Thoregshs

$. No effect (0.4 pte eachl)

REFERENCE
RPS Description pp. 28,29,30, FIG 24
TPG RPS EO0 3b

3.9/4,3 3.3/3.8 2,972.%9
012000K402 012000k501 012000K611 vee (KA'S)
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.

ﬂNSHERS == MILLSTONE 2 -88/21/711-81LK, D.

ANSWER &.07 (2.00)

a. FO
b. FC
c, FC
d. FO
'. FC

an—-——-———‘——-—-—ﬁ-———— Ocletsd

h. (628 pte each)
Q.3%
REFERENCE
ADP~2563 pp. 4,5
CvCs pps 6,17,23
MSS pp. 8,9
TPG Compressed Air EQO 1la,l1ld

2.9/73.4 3.4/3.9 3.4/3.6
000065K303 078000K 105 078000K302 voe (KA'S)

ANSWER 6£.08 (2. 30)

a. To prevent blockage of bleedofs flow from other RCPs (0.5)

b, 2250#% 1100 1100
1100« 1100 60
6041¢€ 60 60 (0.2 ptes each)
REFERENCE
Question Bank p., S
RCS p. 35

TPG RCS EO 95,6

3.7/4,0 4.1/4,2
002000K106 002000K113 078000K302 voe (KA'S)
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. PLANT_SYSTEMS_DESIGN, CONIROL, AND_INSTRUMENTATION PaGE

ANSWERS ~- MILLSTONE 2 -88/01/711-8S1LK, D.
ANSWER 6,09 (2,950

a. FALSE

b. FALSE

c. FALSE

d. TRUE

e. TRUE [0.S pts each])

REFERENCE
ICC LP pp. 4,7,12,17
TPG ICCS EO 1,4,9,6

4,2/4,4 4.3/4.,6 2.9/2.7

0000744101 000074A113 Q00074K 208 vos (EA'S)
. ANSWER 6.10 (2.00)
4. 1., RCP thermal barrier/ seal coclers
2. Letdown huat exchanger
3., Shutcown cooling heat exchangers
4, Primary system sample coclers (0.25 pts each)
b. Radiation Monitor increuse (or alarm)
Surge tank level increase (0,25 pts each)
c. ESF room air cooling coil outlet valves
CAR cooling unit 10" outlet valves (0.25 pts each)
REFERENCE

RBCCW system pp. 3,11
TPG BRCCW system EQ 9,11

3.6/3.9 3.373.3
000026K302 00B000K 104 o (KA'S)

20



€. _FLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 29

ANSWERS -~ MILLSTONE 2 -88/01/711-81LK, D.

ANSWE R 6.11 (3, 00)
a. CAR Units toreT (vw)

b. To prevent transferring the water in trs sump to the RWST (and possibly
Causing an unmonitored release via the W8T vent) +or®3 Co.¢)

R T o - e e e e el

I SV DASHAU S SIS ND S SN V7S D

d. Sump outlet valves (CS-16.1A/B) open B el
Minimum ¢low valves (§5]1-6%59,6460) close Lo r
Dutlet valves on the shell side of the SDC Hx open +Ored [0.6915 e-o‘\]

REFERENCE

CSS pp.4,6,7,11

TPG ECCS EO 95,10
AC Distr. EO B&b

3.4/3.6 3.9/74,1 4.274,3 4,1/4.3 3.7/74,1)

026000K201 026000¥K 301 026000K401 026020K403 026020K404
oo (KA'S)



2. _"PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE
* T TTRADIOLOGICAL JCONTROL

ANSWERS ~~ MILLSTONE 2 ~88/01/711-81LK, D.

ANSWER 7.01 (1.00) or Boric sctd shmge fanks

Makeup to the RCS must be from the RWET (0.5)
To insure that the boron concentration is greater than or egual
to that of the RCS. [0.5)

REFERENCE
ADP 2951, step 4.20.4 p. 7
TPG 2951 EO 3

3.1/3.4 3.4/73.7
004000G10 004000k 123 vs0 (KA'S)

ANSWER 7.02 (1,00)

Prevents the shutdown cooling system from isclating (0.5] and
the safety injection tank outlet valves from auto opening (0.S).

REFERENCE
OP 2201, step 5.1.3, p. 9
TPG 2201 EO 3

3,9573.8 3.1/3.4 3.4/3.9 2.973,?
004000k 102 004010610 004010K 101 010000k 106 voe (KA'S)

ANSWER 7.03 (1.50

Fill and drain the pressurizer to cooldown and thereby
depressurize the RCS, (0.9

Depressurize the pressurizer by ambient cooling. (0.%5)
Open a PORV as needed to reduce RCSE pressure. (0.9%)
REFERENCE

ADP 2553, step 4.6, p. &

TPG 2553 EO 2¢, 3

3.7/74.1
000027K303 ses (KA'S)

30



2. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY 6ND PAGE 31
= T TRADIOLOGICAL _CONTROL

ANSWERS ~- MILLSTONE 2 -BB8/01/711-8SILK,; D.
ANSWER 7.04 (2.90)
(o)

a, No €083, Even though the RCS was cooling down at a rate of¢ 3IL F/hr,
while below 300 F the RCS temperature did not exceed the ®& F/hr cool~
down limit &ra&s [1.0) 30

B

c. To minimize thermal ashock when aux spray is initjated fove» [1C]

Rletd %o roviTE T +owra L for—the Thar grmgpunpe—to-preventdemage-
<To—tthre-pume—torS3

REFERENCE

OP 2207 pp. 3,6,7,10,13,195
T8 3.4.9.1

TPR 2207 EO 1

3.373.6 3.2/3.8
010G10 03363 vee (KA'S)

ANSWER 7.095 (2.00)

4. Restore Tavg > 515 F [(0.5) or be in hot standby within 15 minutes(0.5)

)
ve Trip the ro&ctor“ and Redwe focdwibe Hoo (o2s)
Water hammer fa.u] e R L
REFERENCE

CP 2203 pp. 4,5,7
TPG 2203 EO 3b, 3u

3.6/4,2 4,1/4,4 3.674,1
000054k 101 000054K 301 0C2000GS oo (KA'S)



7, PHOCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 32
* T RADIOL0GICAL - CONTROL

ANSWERS -~ MILLSTONE 2 -88/01/711~ ILK, D.

ANSWER 7.06 (2.50)

a, RCP geal temperature exceeds 250 F
RCP bearing 0il temperature exceeds 195 F
RCP controlled bleedoéé temperature exceeds 195 F [0.,9 pts each)

b, #weurrtstratt terTroteeshuttoRTwrth T2 tours - due o $ 3651, 0)
Continved sperntis in mode ] (s agt permithed

REFERENCE
AQP 2%44 pp. 2,3
AQP 256% p.2
OP 2326 pp. 16,17
18 3:.7:.48,.1
T8 3.08

TPG 2564 EO 1Ib
TPG 2565 EOQ 4

4.0/4.2 3.5/3.9 <.8/3.2 3.4/3.3
00002eK 303

ANSWE R 7.07 (3.50)

a. 1. SGBD isoclation valves close (2-MS5-220A,B)
2., BD tank discharge valve to circ water closes (2-MS5S-195)
3., BD quench tank discharge valves to circ water closes (2-M§-1395)
4, SGBD sample discharg - valves to secondary sample sink c.ose
(HV=-4287,4288) (0,25 pts each)

b. 14 leakage exceeds the capacity of the CVv to anintuin Plk level [0.95)

c. S06 leakage > 0,15 gpm
Dose equivalent 1-131 > 0,1 uCi/sgm (0.5 pts each)

d. To allow estimation of any release (0.5)

. To ensure consistency with chemistry discharge calculations (0.9%5)

REFERENCE
ADP 2569 pp. 2,4,5,6
TPG 2569 EO la,b,c,d; S

3.7/4,0 4.2/4.4 3.6/3.9 4,074,3
000037k 30% Q00037307 073000k 101 073000K401 e (KA'S)



.
.

-, Zo._RROCEQURES - NORMAL, ABNORMAL, EMERGENCY AND

* +  RADIOLOGICAL CONTROL

PAGE 33

[(0.25 pts each)

ANSWERS -~ MILLSTONE 2 ~-88/01/711-81LK, D.
ANSWER 7.08 (2,00)
a. To prevent exceeding the RCS pressure/t=mperature limits (0.95)
b. None (0.3)]
c. 7o prevent run out of the service water pumps (0,93]
d. To bleed off excessive pressure in the injectiorn headers (0,5
REFERENCE
ADP 257! pp.2,3,98
TPG 2571 EOD 1b,2,95
2.4/3.4 3.974,2
00064 006050K401 ves (EA*S)
ANSWER 7.09 (3,30
a. PIR level > 20%
Heat removal 4rom at least one SG
P/T limit of Fig 4,2 satisfied for Thot
Loop Delta T between 10 and 45 F
Tcold constant or decreasing
Thot constant or decreasing (0.25 pts each)
b. PIR level > 35% and constant or increasing
P/T limit of Fig 4.2 satisfied for Thot
Heat removal from at least one SG
Rx vessel level above the top of hot leg (> 43%)
t. Both decrease (0.5)
d. High radiation exposure [0.95)
REFERENCE
EOP 2532 pp. B8,9,10,16
TPG 2532 EO 4da,de,th,12
4,.4/4.8
000011K312 o0 (KA'S)




7. _PRONEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 34
T RADIOLOG]CAL CONTRAL

ANSWERS =~ MILLSTONE 2 -88/01/11-S1LK, D.
Aigeradin b o open g 4y hee) veles (3o 565501 [007)
“Clese VLT oMkt Whe (2-¢k-2i) (o]

= Shet al availible chorging pumps  L0.35]
ANSWER 7.10 (3.50

a,. Open BAP discharge valve to charging pumps (2-CH-514)
Start both BAPs
Close BAP recirc valves (2-CH-510,8511)
Start all available charging pumps (0.29 pts each)

b:. To ensure PIR level is valid (and voids are not forming in another
portion cf¢ the RCS) (0.4)

€. Normal quench tank level, pressure, and temperature
No acoustic monitor alarms (Any two, 0.4 pts each)

d,. Close the MS]lvs (0,4)

e. To avoid: excessive PIR level and preasure transient
excessive cooldown rate
overfilling the SG (0.3 pts each])

REFERENCE

COP 232° PP 3,4,35,8,11

Intro to EOPs . 12

TPG 2525 EQ 4a,4b,éb

TPG Imtro to EOPs EO 11,19,16,20

309/402 ‘01/406 "0/4"
000005K 308 000008K 30N 000074K 311 veos (KA'S)

ANSWER 7.11% (2.00)

a. I¢ the ruptured S0 is the only one avaiiable for heat removal (0.7%5)
of TERS T, is avt below S20'F n= e Meptwmial &r IHhing tae Shee gonente swbet, valuts

b, Void collapse may be large enough to drain the PZR [0,75)

0‘“"
s the PORvVs [0.5)

REFERENCE
EOQOP 23400 pp.4,9,11,15,19
TPG 25400 EC S

4.4/4,¢6 4.6/74.7

00N034K304 000054K3I0S vos (KA'S)
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8. _RADMINISTRATIVE SROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 35

LA
.

ANSWERS -- MILLSTONE 2 ~B8/01/11~81LK, D;

ANSWER 8.0i (2.28)

LCO’s i1indicate | »west performance level of equipment required for sa =
operation of the facility [0.75). 1f improper automatic action occurs
prior to reaching an LSSS, then Safety Limits will not be exceeded [0.73].
I1f Safety Limits are not exceeded then fuel and RCS integrity will be
maintained (0.75).

REFERENCE
10CFRS0.36.¢c.1,2
TPG TS EO S

3.6/74,1 2:.6/3.,8
00202066 00202065 e (KA S)

ANSWER 8.02 (1.00) ~
The Survilince iaTera) b€hieen 1//§7 @ nel ﬂ‘ﬁ?md; The m-,...w/ inbornl plos 5% 0.5 ] er
The inteval fram 2/6/86 4o S/e/27 (far theee consautive surveillonce intervals) Lo.§)

RE&?E%?:E’M re?";'fc’ 3.25 $imes the svrveillance interyel le. SJ

LER B87-008

TS 4,02

T8 3.8.2.3

186 6.6
ACP-QA-10,01 p. 5
TPG TS EO Ba

2.4/75%.4 3.0/3.6

06300065 06300063 ‘v s (KA’ S)
ANSWER  8.03 (2.00)
[0.5) C0.57

A plant shut downjpshould be started within one hour ~+e) as required by
TS 3.03 [0.5] with the plant in cold shutdown(within 24 hours)(0,51.

REFERENCE

LER 87-003

T8 3.03

TS 3.4.5

TPG TS ED 'Z,15a

3:273.8 2.673.6
010Gé6é 010GS o0 (KA'S)



8. " ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 36

ANSWERS -~ MILLSTONE 2 -88/01/11-SILK, D,

ANSWER 8.04 (3,00

a. FALSE
b. TRUE
Celoted et
o. FALSE
e. TRUE 0.6
f. FALSE (OrS-pts each)

REFERENCE
ACP-QA-206A pp. 6,9,10,12,24,25

3.7/74,1
194001K102 vos (KA'S)

ANSWER 8.05 (1.%50)
[oS) -
Restore RCS pressure within its limits within S mirmtes["”'s
Notify NRC (within one hour) (0.75] pra—eachs

REFERENCE
T8 2.1.2
T8 6.7.1
ACP 6.01 p. 12

2:.9/3: 6 3:2/3.8
010000GS 010000G3 +s 2 CKATS)

ANSWER 8.06 (3.00)

a. Station Superintendent
Jnit Superintendent
Operaticons Supervisor (0.5 pts eachl

b. Understand the cause of the trip
Ensure no abnormal conditions exists that preclude reset
Record relay position (for further investigation)
[Any two, 0.5 pts eachl
€. Verify the rece.pt of annunciators (0.5]

REFERENCE
ACP 6.01 pp. 5,6,7

2.8/74.1



8. * ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 37

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

ANSWERS -- MILLSTONE 2 -88/01/11-8SILK, D.

Altera ¥ for 307 The aﬁf'bpowbe«.w"‘fun( (1.0) baxass +
1940014111 ess (KA”S) Ccs s gerihe providid pom Ao A HPST punpd

are Prapeily olige ed (7.5]

ANSWER 8.07 (2.00)

The startup should not commence [(1.0) because a mode change cannot occur
with reliance upon the action statement for the HPS! pump 1.0,

REFERENCE
76 3.5.2
TS 3.04

3.4/3.8 3.4/3.4
194001K109 003000GS ses TKA'S)

ANSWER 8.08 (2.00)
The intent of the original procedure is not altered [(0.6]

The change is apnroved by two memsere—odé-the-—plan

management —atadi—at
‘ v litesed SROC dro~ +he wnit invel wld
F TRT srr et iom thlis Ty MO S8 DT et e B8

The change is dorni'mented, review by the PORC/SORC, and approved by the
Unit Superintenr . / Station Superintendent within 14 days of implement-
ation (0.7

REFERENCE

TS 4.8.3

ACP-GA-302 sechon 6.1
3.3/3.4

194001A116 ves (KA'S)

ANSWER 8.0% (2.00)

The SRO should not gr -+% permission [(0.5) becaus? only licensed operators
(0.5] or individuals i.. training [(0.5) under direct supervision of a
licensed operator can operate the controls (0.5).

REFERENCE
ACP 6.01 pp. 10,11
10 CFR Part 855.4,; 95.9

2.5/3.4
194001A103 o0 (KA’S)
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Q; " ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 3B

-——————————————— - ——————— - - ———————————— -

ANSWERS -- MILLSTONE 2 -88/7/01/11~-SILK, D.
ANSWER e.10 (2,40)

whenever all of the following conditions are not satisfied:
Reactor vessel water level at or above the vessel flange
Reactor vessel pit seal installed
Combined available volume of water in the refuel pool and RWST exceeds
370000 gallons
One LPS! pump not in shutdown cooling service and aligned to take suction
from the RWST and deliver flow to the RCS is operable COR
One HPSI pump aligned to take suction from the RWST and deliver flow to
the RCS is operable
[0.6 pts each)

REFERENCE
18 3.9.8.2
TPG #6844+ S0CS EO 1]

3:2/3.8
00500065 oo (KA’S)

ANSWER 8.11 (2,40)

All penetrations required to be closed during accident conditions
are either: [0~)
Capable of being closed by an operable containment isolation valve
system [0 §
Closed by manual valves, blind flanges or deactivated automatic valves
secured in their closed positions [0.5)

The equipment hatch is closed and sealed (087
The airlock is operable pursuant to TS 3.6.1.3[‘<7

REFERENCE
T8 p.1-2
T8 3.6.1.:3
TPG EC 13a

3.3/74,1
103000GS «os (KA’S)



'€

, B.. " ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS

_______________ PAGE

ANSWERS -~ MILLSTONE 2 -88701/711-81LK, D.

ANSWER B8.12 (1.30)

At BOC MTC may be slightly positive at operating conditions (0.5) and
since it will become more positive at lower temperatures (0,5,

is provided to restrict reactor operation when Tavg is significantly
below normal operating temperatures [(0.51,

REFERENCE
T8 D 141:8
TS p. B 374 1-2

2,9/3.8
001Gé6 (KA'S)

the limit

19



"ATTACHMENT 3"

RESOLUTION OF FACILITY COMMENTS
FOR RO EXAM GIVEN JANUARY 11, 1988
AT MILLSTONE UNIT 2

FACILITY COMMENT 1.05-1,2:

NRC

We cannot currently read 10,000 cps on our Excore NIs. The circuitry is
designed to shift power indication to % pcwer whenever countrate goes
above 1000 cps. References are provided.

There are no PORVs on the S/G. There are Secondary Safety Valves,
Atmospheric Oump Valves and Steam Dump and Bypass Valves.

RESOLUTION:
Comment noted, however, does not affect the candidates ability to

correctly answer the question. A note will be added to the question for
future reference to make the question more technically correct.

FACILITY COMMENT 1.05-3:

If the student assumes a +MTC at BOC conditions, then the cooldown will
add negative reactivity. The resulting condition when equilibrium is
reached would be: Final Tavg less than Initial Tavg, Final Power below
POAH. This means that no correct choice was given in the question.

Based on this above, credit should be given for any written answers
which assume a +MTC, as well as for key answer “d" which presupposes a
negative MTC.

FACILITY COMMENT 1.098B:

The candidates may assume based on part a, that 70% power is to be
maintained or that power is being increased to 70%. As such, reducing
power to control ASI within 1imits may not be recognized as an option by
the candidates.

The answer key should accept for full credit two of the following three
steps/methods for ASI control:

1. Rod Insertion )
2. Rod ¥Withdrawal
3. Power Reduction

REFERENCE:

OP 2393, Xenon Oscillation Band Control



NRC RESOLUTION:

Disa$reo. The question does not state power is to be maintained in part
A. Technical Specificatfons (TS) may require a power decrease and
candidates don’t have the option to not comply with TS action
statements. However, will accept the reference and modify the answer
key to accept 2 of the 3 steps/methods for full credit.

FACILITY COMMENT 1.11:

The students are only required to discuss the effect of source-detecto-
?eometry on the 1/m plot. They are not required to know how fuel
oading, fuel enrichment or pofson loading affects the 1/m plot.
(Theory objectives related to 1/m plots are attached).

There are two correct answers to this question. Both a. and c. can be
correct.

The key answer, "c", is technically a correct response. However, this
choice describes an evolution which is not done at MP2.

Based on these comments ‘t is recommended that full credit be given for
either "a" or "c".

NRC RESOLUTION:
Comment accepted. Answer key modified to accept a or ¢ for full credit.
FACILITY COMMENT 1.14(3):
There are no S/G PORV’s on Millstone Unit 2.
NRC RESOLUTION:
Same as comment 1.05-1,2.
FACILITY COMMENT 1.15¢:

The answer states that the core delta T during Natural Circulation
approaches full load delta T. This {s incorrect. The Natural
Circulatiun delta T will be approximately one-half of full power delta T
(this assumes maximum possible decay heat). (Reference attached).

Based on this, the phrase "Core delta T during natural circulation
cooldown will approach full load delta T." should be removed {rom the
answer key.

NRC RESOLUTION:

Answer key will be modified from "full core delta T* to "20-25 degrees

-F" as indicated in your reference and pages 4 and 10 of
OP-RO-FUND-2121J, ‘



FACILITY COMMENT 2.04c:

NRC

The rzference given (M2-OP-ELECT-2342, p. 3 & 4) does not state a
specific reasen for the 460 amp 1imit on bus 24E when it {s being
supplied from 24F. Procedure OP 2343 (reference book 4, section 14),
step 7.22, caution #]1 states, "Do not exceed load 1imits on RSST 15G-21S
or its busin$ 3.0 MVA 460 amps.”™ The fdentifier "15G-21S" {s the
designation for the Unit 1 RSST, not a breaker or disconnect. As the
Unit 1 RSST 1s not 1imited to 460 amps and the Unit 2 operators have no
real indication or control of the total load on the Unit 1 RSST, the 460
amp Timit is understood to be based on the bus connecting the Unit 1
RSST to 24F. (Reference excerpts are attached).

RESOLUTION:

Comment noted. The suggested revision is not clear, but the procedure
is. The answer will be medified to remove the word.'breaker'.

FACILITY COMMENT 2.08b:

NRC

The question asks for three (3) sources of SFP makeup water but does not
solicit a system flow path,

Therefore an answer stating the RWST as a possible source shouid be
fully accepted as one of the three required answers.

RESOLUTION:

As explained during the exam review the RWST has two flow paths as a
possible source and 1f the candidate uses the RWST as two sources then
it was necessary to include the path. This was identified during the
review and the answer key was modified to place the flow paths in
parenthesis.

FACILITY COMMENT 2.09d:

NRC

The AFW Flow Control Valves have three modes of operation as stated in
both OP 2322 (ref. book 4) and AOP 25798 (ref. book 7). These modes are
Auto, Manuz! and Manual (Local). If an Automatic Feedwater Actuation
Signal (AFAS) is present then the "Reset-Normal-Override Switch® has
three modes of selection which allow the operator additional modes of
operation (AFW SD & OP 2322). As the question did not nentBOn the
switch by any name, nor indicate that an AFAS had occurred, it is
impossible for an examinee to determine which "modes of operation® the
question is attempting to solicit. Therefore, discussion in either area
of AFW Valve control should be accepted for full credit.

RESOLUTION:

Comment accepted. Answer key inodified to accept additional correct
answer. However, the original references uses the words "modes of
operation" when referring to Reset-Normal-Override Switch.



FACILITY COMMENT 2.10a:

NRC

The CEA, upon loss of the 11ft coil, will be held in place by the Upper
gripper and/or the Lower gripper coils.

The key answer should be changed to allow full zredit for mentioning
either the upper gripper or the lower gripper.

RESOLUTION:

Comment accepted. Answer key was modified during the exam review to
eliminate the word "lower",

FACILITY COMMENT 2.11:

NRC

The following CVCS components also receive a signal on SIAS according to
reference M2-0P-PRI-2304 Fig. 2a. (CVCS SD): (# 1-7 given in answer
key).

8. PMW to charging pump suction (2-CH-196)

9. Precise reactivity control isolates (2-CH-909, CH-910)

10. Boric acid pump recirc. isolations close (2-CH-510, CH-511)
RESOLUTION:

The precise reactivity control valve is 2-CH-936 and does not fsolate on
SIAS. However, valves 2-CH-909/-910 are the chemical metering discharge
valves, they do shut on SIAS and are in the flow path for precise

reactivity control. Answer key was modified to include the three
additional correct answers, with correction to No. 9.

FACILITY COMMENT 3.02a:

NRC

Examinees may assume a cause for the given plant conditions (i.e. Excess
Steam D:mand Event in containment), in which case a SIAS, CIAS, and
EBFAS could also occur on a high containment pressure.

As an EBFAS would override the AEAS signal, credit should be given if
these actuations are assumed to occur.

RESOLUTION:

)
Disagree. Containment pressure was not given as a condition to be
evaluated in part a, which would not support a MSLB inside containment.
However, candidates will be graded for assumptions given and no change
will be made to the answer key. -

FACILITY COMMENT 3.07:

The question did not clearly solicit a reason for each of the automatic
actions, but the answer key requires a reason for full credit.
Ih:;efor;, the reason part of the key answer should not be required for
ull credit,



NRC RESOLUTION:

Comment accepted. The reasons in part a and d o7 the answer key were
modified by placing the reasons in parenthesis during the exam review.

FACILITY COMMENT 3.08b:

The phrase “increasing S/G pressure” in the key answer should not be
required for full credit. Steam Generator pressure is not an fnput used
to TM/LP calculations.

NRC RESOLUTION:

Comment accepted. The answer key was already modified during the exam
review to have parenthesis around "increasing S/G pressure”.

FACILITY COMMENT 3.10b:

An explanation that deals with the actual system response that will
close the other five steam dump valves, should also be accepted for full
credit. This includes Tavg less than the setpoint for the B, C, and D
steam dumps or steam pressure less than the atmospheric dump setpoint.

NRC RESOLUTION:

Comment noted. The actual system response was not required for full
credit, however, it would also support the response in lower decay heat
removal requirement and will be considered as additional correct
information, if supplied, no change in the answer key.

FACILITY COMMENT 3.11a. and e.:

The D/6 12 U Trouble Annunciator will result from any one of 30
different conditions (reference attached). Depending on which condition
caused the Annunciator to alarm, any one of the answers given in Column
B could be correct.

Example:

1. If the annunciator alarms due to a "Lube 011 Level Low" condition,
the D/G will not trip and answer number 1. is correct.

_ "
2. If the annunciator alarms due to an "Engine Overspeed" condition,
the D/G will trip under any condition and answer number 2. is

correct.

3. If the annunciator alarms due to a "Lube 011 Temp. High® condition,
the D/G will trip, unless it had received an Emergency Start
signal, and answer number 3. is correct.

Based on this, it is recommended that part a. be deleted.



L1l e.

A OC Control Power Fatlure will either 1) Not Trip the D/G, 2& Trip the
D/G unless an Emergency Start Signal is present o: 3) Cause the D/G to
come up to speed on the mechanical governor with po trip protection
(except overspeed). What will happen depends upon what portion or
portions of DC Control Power is lost.

To determine what will happen to the D/G, refer to the circuit diagrams
supplied.

1. Figure 8.3-2 Sheet 12 shows that the "Loss of Control OC,*
Annunciator {s caused by one of four relays: CR1, CR2, CR3, and
CF4,

2. ldentifying each one of these relays we find that:

a. CRI is the relay that indicates a loss of power to the
starting portion of the D/G Control Circuitry. Refer to
Figure 8.3-2 Sheet 3.

b.  CR2 is the relay that indicates a loss of power to the
shutdown and local starting portion of the D/G Control
Circuftry. Refer to Figure 8.3-2 Sheet 4.

¢. CR3 is the relay that indicates a loss of power to the
automatic tripping and emergency shutdown portion of the 0/G
Control Circuitry. Refer to Figure 8.3-2 Sheet 5.

d. CF4 is the relay that indicates a loss of power to the Exciter
Control Circuitry. Refer to Figure 8.3-2 Sheet 10.

3. A loss of power to CR1, CR2 or CF4 will produce a D/G Trip signal.
Refer to Figure 8.3-2 Sheet 6. Note that a loss of power to CR4
will not produce a DG trip signal since the trip circuitry must be
de-energized for this relay to lose power. A loss of CF3 will
produce a "Loss of DC Control Power® annunciator, however, as shown
on Figure 8.3-2 Sheet 12.

4. A Loss of power to CRI, CR2 or CF4 will not produce a D/G trip if
an Emergency Start Signal is present. This is shown on Figure
8.3-2 Sheet 7. On an Emergency Start, the indicated ESS contact
opens which prevents the Loss of DC Power Trip Signal from
energizing the Shutdown Relay (SOR).

5. In addition to the above, a loss of power to the circuitry
monitored by either CR1 or CR2 will fail open the Air Start Valves
and roll the D/G with air. If the Trip Circuitry (CR3) also loses
power, the D/G will come up to speed and run with no trip
protection available (except the overspeed trip) and the "Loss of
OC Control Power® Annunciator in alarm.



6. The difference in response of the D/G to partii! loss of control
power vice total loss of control ?ower fs covered on pages 106 and
107 of the D/G Instructor Guide (lesson plan excerpts attached),

Based on the above {nformatfon it 1s recommended that part e. be
deleted. '

NRC RESOLUTION:

Comment accepted. The answer key and questions were deleted and points
for b, ¢ & d revalued to .33 each.

FACILITY COMMENT 4.03a:

The question requires the candidate to state four of the steps which
must be taken to place the Enclosure Building Filtration Systems (EBFS)
in service during an Electrical Emergency. The guidance for performing
this is contained in EOP 2528, Electrical Emergency, step 3.11,
Contingency Actions. As such, it is not expected that licensees perform
this step from memory. The answer key 1ists five steps; the procedure
lists six steps. Steps four and five of the key answer (EOP 2528 steps
3.11 e and 3.11 f) describe actions that remove the Condenser Air
Removal System from Service.

Full credit should be given for describing actions taken which will
start EBFS.

NRC RESOLUTION:

Comment noted. Candidates are required to have system knowledge on
design intent, construction, operation and interrelationships {in
accordance with NUREG 1021, ES-202, B-2 Page E5-202 page z of 6. The
difference in the number of steps is due to the dampers being operated,
the answer key will be modified to include ‘*open enclosure building
exhaust to EBFS" as an additional step. Credit will sti11 be given for
removing the Condenser Air Removal System from service since this is
part of the action required in placing the EBFS system in service which
is done to prevent back draft of Unit 1 stack gases into Unit 2.

FACILITY COMMENT 4.04b:

The key answer contains four steps which are performed to Anitiate
emergency boration. In addition to these steps, credit should be given
for stating that:

0 lf1the borfc acid pumps fail to start, open the gravity feed
valves,

0 If the gravity feed valves are being used, close the volume
control tank outlet valve, .

These steps are performed if the boric acid pumps fail to start during
emergency boration.



REFERENCE
AOP 2558, Rev. 0, steps 4.3 and 4.4
NRC RESOLUTION:

Comment not accepted. The question does not solicit response not
obtained or contingency information. The additional steps referred to
are contingency actions implying that an attempt has been made to start
the boric acid pumps etc., a primary action which 1s required for full
credit. The additional information, if given by the candidate 1s not
required for full credit and 1f correct will not count against the
candidates score, no change to answer key.

FACILITY COMMENT 4.08:

The key answer states the guidance that is contained in AOP 2551 for
closing the MSIV’s from outside the control room. In that the candidate
did not have this procedure available when answering the question, full
credit should be given for describing alternatives which result in MSIV
closure. Two alternatives include:

0 closing the MSIV's from the bottle on panels, C70A and B (The
bottle up panels are located outside of the control room)

REFERENCE:
AOP 2579A, Rev. 2, step 4.5

0 locally isolating instrument air at the MSIV’s and then bleed
the air pressure from the operating cylinders and accumulators

REFERENCE:
Drawing attached
NRC RESOLUTION:

Comment accepted. Answer key mod. ied to reflect the two additional
ways which result in MSIV closure from outside the control room.

/
FACILITY COMMENT 4.10a:

The key answer 1ists five indications of a misaligned CEA which are
found in the Entry Conditions to AQP 2556, Dropped CEA Recovery.
Additional indications, not used as Entry Conditions, should also
recefve credit. These include:



1. Rod drop alarm on the RPS,

2. CEA Group Deviation annunciator,

3. CEA Group Gross Deviation annunciatof.
4. CEA Group deviation backup annunciator.
. CEA Motion Prohibit annunciator,

6. Correct discussion of NSS and BOP parameter changes resulting from
4 power mismatch,

REFERENCES:
M2-OP-R0-I&C-2380-2. 19 and 20
OP 2302A, Rev, 9, Sections 8.6, 8.7
808, 809. aols. 8025

NRC RESOLUTION:

Comment accepted, Answer key modified to incorporate additional six
indications not fdentified 1n the Oropped CEA Recovery Procedure and
references expanded to include additional references,

FACILITY COMMENT 4.11b:

The question asks for ‘an" indication of RCS leakage ., , ., o
implying that one answer s required,

The key answer Tists two indications, each worth one half of the total
point value,

Full credit should be awarded for gither of the key answers,
NRC RESOLUTION:

Comment accepted, Answer key was modified during exam review to accept
either indication for full credit.
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"ATTACHMENT 4"

RESOLUTION OF FACILITY COMMENTS
FOR SRO EXAM GIVEN JANUARY 11, 1988
AT MILLSTONE UNIT 2

FACILITY COMMENT 5.08a:

The answer key gives core size as one of the 4 factors which affect the
convergence or divergence of a Xenon Oscillation. While this is true, the
design of the core gives a fixed size. The "effective" size of the core
can be changed, however, by the positioning of the Group 7 CEAs. Based on
this, CEA position as well as core size should be accepted as an adequate
answer.

NRC RESOLUTION:

CEA position or core size will be accepted as one of the four factors
which affect convergence or divergence of a Xenon Oscillation.

FACILITY COMMENT 5.10:

This question gives reactivity in units of both delta k/k and prm. At
Millstone 2 the operators only use units of delta k/k (or % delta k/k)
and are not required to use units of pcm. Based on this it {s recommended
that no credit is taken off for incorrect conversions between pcm and

delta k/k,

NRC RESOLUTION:
Comment accepted.
FACILITY COMMENT 5.11a:
In this part of the question on ECP vs. Actual CEA position, it is stated
that one RCP trips two minutes prior to criticality. If this did happen,
a Reactor Trip due to RCS Low Flow would occur making the pull to
criticality impossible. (Reference attached).
Based on this information, it is recommended that Part a. be deleted.
NRC RESOLUTION:
Comment accepted. 0.1 points will be redistributed to parts b. through e.
FACILITY COMMENT 6.03.b:

The question requires the candidate to use a HPSI pump curve provided to
determine HPSI flow rate at a given pressure.



The key answer allows for + or = 50 gpm when making this determination.
Based on the pump curve provided, which does not contain an accurate
grid, this allowance should be increased. Plus or minus 100 gpm is
recommended.

NRC RESOLUTION:

Comment accepted. Also, upon further investigation of the pump curve,
the answer was modified to 1032 gpm for the leak rate.

FACILITY COMMENT 6.04.b:

The key answer states that (the quick open permissive switch is used)
“when there might be radioactivity in a SG." The reference sited (RRS pg
10, 11, 12) includes this information for historical design purposes.

The reference uses the words "The switch was included to permit . . . "
It is not currently used for this purpose. AOP 2569, Steam Generator
Tube Leak, contains no guidance concerning its use.

The answer key should be changed to accept, for full credit, a response
that indicates that this switch is used to protect perscanel when
draining condensation from the valves and mufflers.

Reference: RRS System Description, page 11.
NRC RESOLUTION:

Odiiign t I:\-\.':y-i;u.
FACILITY COMMENT 6.06.b:

The key answer indicated that the TMLP trip setpoint will "decrease" as

AS1 changes from 0.0 to <0.1. This is incorrect. The TMLP trip setpoint
will increase under this condition.

NRC RESOLUTION:
Comment accepted.
FACILITY COMMENT 6.06.c¢:

If the candidate assumes that the plant trips due to the RCP trip (as it
would), the key answer is correct, the TMLP trip setpoint will derrease

to its floor value. RUEEE

If the candidate considers RCS flow as the only variable of concern when
answering the question, then "no effect" is correct. Actual flow is not

an input into the TMLP trip circuitry.



NRC RESOLUTION:

If the candidate states an assumption, the response will be graded
accordingly; otherwise the response will be graded in accordance with the
answer key.

FACILITY COMMENT 6.06.e:

The key answer indicates that the TMLP trip setpoint will decrease when a
linear power range channel (safety) fails high. This is incorrect. The
TMLP trip setpoint will increase under this condition.

The key answers should be revised accordingly.
Reference: T.S. 2.2 Figures 2.2-3, 2.2-4

NRC RESOLUTION:
Comment accepted.

FACILITY COMMENT 6.07.g:

The key answer is "No Effect", describing the response of the MSIV's to
complete loss of instrument air. The MSIV's are equipped with air
accumulators which serve to hold the valves open for a period of time
foliowing a degradation in instrument air pressure. Without a time frame
for consideration inqicated in the exam question, the response could

- : Y "y .. !
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The key answer should be changed to accept for full credit either "no
effect" or "Fail Closed."

Reference” Main Stream System Description, pg 8-9
NRC RESOLUTION:

Question 6.07.g will be deleted and 0.03 points redistributed to parts a.
through f. and h.

FACILITY COMMENT 6.08.b:

The key answer requires specific pressure values for various seal
conditions. No allowance is included in the key for variations from the
specified values.

The key should be changed tc allow for + 15 psi for vapor seal pressure
and + 100 psi for all other pressure.



NRC RESOLUTION:
Comment accepted.
FACILITY COMMENT 6.11.c:

The circuit that prevents the containment spray pump from responding
under the conditions specified in the exam question is the "Main
Generator Final Coastdown Circuit® (Reference: Containment Spray System
Description, page 6). Detailed knowledge of this circuit is not required
by our learning objectives.

The exam should be changed to eliminate part C.
NRC RESOLUTION:

Comment accepted. 1.0 point will be redistributed among parts a., b. and
d.

FACILITY COMMENT 7.01:

The question refers to a note contained within a procedural step entitled
“Boration without Borfc Acid Pumps available™. The title of the step was
not made available to the candidate. Taking the note out of the context
prevents the examinee from interpreting the meaning of "automatic
boration unuvailable". Therefore, an answer giving the boric acid
storage tanks as a source of makeup should be accepted for full credit.

Reference ADP 2551, pg. 6 & 7, step 4.20.
NRC RESOLUTION:
Comment accepted.

FACILITY COMMENT 7.03:

The question asks that three alternate methods of depressuring the RCS be
given if auxiliary spray is inoperable.

The objectives listed in the TPG for ADP-2553 do not require the students
to memorize alternate actions. In fact, the objectives specifically
state that procedures must be used for two of the alternate methods
mentioned in the procedure. (Reference attached).

Based on this it is recommended that any reasonable method of
depressurizing the RCS should be accepted as an answer.



NRC RESOLUTION:
Comment accepted.
FACILITY COMMENT 7.04:

1. The answer to Part a. states that the cooldown 1imit below 300°F is
20°F/Hr. This is incorrect. The cooldown limit below 300°F is
30°F/Hr. (Reference attached).

2. Part b, of the gquestion asks what combination of three RCPs will
provide the highest spray flow. The objectives listed in the TPG
for OP-2207 do not require the students to memorize these pump
combinations. (Reference attached.). Additionally, the key answer
is incorrect {Referances attached).

Based on this 1t is recommended that part b. be deleted.
»

3. Part d. asks why the charging Header Valves must be closed when
securing auxiliary spray. As a matter of fact, these valves must be
opened when securing auxiliary spray in order to ensure that the
charging pumps have a discharge flowpath. (Reference attached).

Based on this it is recommended that part d. be deleted.

NRC RESOLUTION:

. s - PR s - ’
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and d. will be deleted and 1.0 point redistributed among parts a. and c.
FACILITY COMMENT 7.06.b:

The question asks for the restrictions on plant operation in Mode 1 based
on the stated conditions. The question does not ask for Tech. Spec.
references or time limits.

Based on the information given in the question, both D/G's are inoperable
(7.5. 3.8.1.1). And both Service Water headers are inoperable based on
the provisions of T.S5. 3.0.5.

Both of the above technical specifications prevent continued operation in
Mode 1.

Additionally, the time limits associated with the actions of these
technical specificat.ons do not require memorization.

Based on the above, the correct answer to the question should be that
Continued Operation in Mode 1 is not Possible. No other information
should be required.




NRC RESOLUTION:
Comment accepted.
FACILITY COMMENT 7.10a:

The answer to this question fails to include the possibility of opening
the Gravity Feed Valves to perform a boration of the RCS. This method of
boration can be used based on the Emergency Boration Procedure: AOP 2558
and Emergency Operating Procedure 2540A (which is referenced in the
boration step, 3.1, of EOP 2525).

Based on this information it is recommended that anm additional correct
answer would be:

- Open Gravity Feed Valves (2-CH-508, 509)
- Close VCT Outlet Valve (2-CH=-501)
- Start all available charging pumps
NRC RESOLUTION:
Comment accepted as an alternate answer.

FACILITY COMMENT 7.11:

is rart a. of this *ucal’.‘iull asnd when 11 1% )J::lm;))-;'u’lt o ‘l‘:: isuiale
a ruptured Stea. Generator. The answer key only gives one answer:
If the ruptured SG is the only one available for heat removal.
Based on the SGTR EOP, there are additional correct answers:

- if RES TH is not below 520°F, the faulted SG should not be
isolated.

- The faulted SG may be unisolated to prevesr ¢ overfilling.
- The faulted SG may be unisolated to cooldown the SG.

Based on this information it is recommended that any of the above answers
also be accepted for full credit. (Reference attached).

2. Part ¢. The additional correct information that the bypass key fs
installed to allow for control of the PORYV should be accepted.



NRC RESOLUTION:

1. Question 7.11 asked guestions regarding EOP 2540 D, Functional
Recovery of Heat Removal. The first suggested alternate response to
part a. will be accepted in that it is supported by EOP 2540 D. The
second and third alternate responses are not supported by EOP 2540 D
and therefore will not be accepted as alternate responses.

2. Comment accepted.
FACILITY COMMENT 8.01:

The answer key should be changed to allow for different, correct
responses which indicate relationships between LCO's, LSSS's, and Safety
Limits. One such response would be:

If the safety limits are not exceeded, fuel and RCS integrity will be

maintained. LS55S's serve to trip the reactor to ensure that safety

Timits will not be exceeded, assuming that LCO's are being met,

Reference: 10 CFR 50.36, M2-0P-RO-ADMIN-2001, T.S. 2.1 and Bases.
NRC RESOLUTION:

Comment Accepted.

FACILITY COMMENT 8.02:

Technical Specification 4.02 b, specifies "the combined time interval for
any 3 consecutive surveillance intervals not to exceed 3.25 times the
specified surveillance interval". The period between 7/6/86 and 5/6/87
fncorporates 3 consecutive surveillance intervals and exceeds 3.25 times
the surveillance interval. The question asks “EXPLAIN WHETHER OR NOT a
surveillance interval has been exceeded and if so WHICH ONE.

Bases on this an acceptable alternative answer should be
“"The interval from 7/56/86 to 5/6/87 (for 3 consecutive surveillance
intervals) [0.5] exceeds the required 3.25 times the surveillance
interval [0.5]".

NRC RESOLUTION:

Comment Accepted.



FACILITY COMMENT 8.03:

This question asks "What action, if any, is required . . . " "and why?"
It does not ask for the time in which this action must be completed nor
the reference, by paragraph, for this action. Therefore, the answer
should read "A plant shutdown should be started (within 1 hour) [1.0] as
required by Technical Specifications [0.5] with subsequent action to
bring the plant to cool shutdown in accordance with T.S. (0.5].

NRC RESOLUTION:

The 1 hour time 1imit will be required for full credit because T.S. 3.03
prescribes that actions must be performed within a specified time limit.

FACILITY COMMENT 8.04:

TPG ACP-QA-2.06A EQ #9d requires the operator to: “Given ACP-QA~2.06A

and a request for clearing tags exslain the conditions required for
clearing including documentation of restoration”.

Question 8.04 c. specifically addresses the topic with regard to

documentation of restoration but did not provice the candidatz the
requisite procedure.

Additionally the reference sited in the answer key specifies that
"Normally the "Restoration Performed" block should not be filled in when
the tags are 1ssugd". The_question addressed a specific exception from

LIS Normal praclice a3 alluwed vy e cived reference.
It is recommended that 2.04 c. be deleted.

NRC RESOLUTION:
Comment accepted.

FACILITY COMMENT 8.05:

The question does not ask for the time frame during which "Actions and

notifications must be completed" but only for "WHAT" actions and
notifications must be completed".

Additionally MpP2 learning objectives do not require memorization of one
hour (immediate) reporting criteria.

The answer key should be chan
stated that RCS pressure
notifications are conduct

ged to allow full credit if the candidate
must be restored to within its limits and that
ed in accordance with procedures.




NRC RESOLUTION:

The time 1imit wil)l be required for restoring RCS pressure, whereas no
time l1imit will be required to notify the NKC.

FACILITY COMMENT 8.07:

This question specifies "B HPSI pump waes taken out of service for
maintenance"”. No reference is made to either A or C HPSI pumps. OP 2308
paragraph 7.5 provides operational guidance for removal of B HPSI pump
from service that results in "Restoring HPSI pump A to service as Fac I
pump or HPSI pump C as Fac II pump. . " Therefore two HPSI pumps would
be available on separate facilities. T.S. 3.5.2 requires "Two seperate
and independent ECCS subsystem shall be operable with each subsystem
comprised of one operable HPSI pump . . ." Therefore operability of ECCS
is not relying on the action statement.

The answer should read "The startup can be commenced [1.0] because the
ECCS is operable provided both A & C HPSI pumps are properly aligned

(1.0].

Additionally, full credit should be awarded if the candidate assumed that
the A or C HPSI pump was fnoperable and answered in accordance with key.

NRC RESOLUJTION:
Comment Accepted.
FACILITY COMMENT 8.08:

ACP-QA-3.02 provides guidance for non intent changes in Section 6.9.1.
Since temporary changes to procedures meet the definition of non intent
changes as specified in paragraph 4.7, they could be treated as a non
intent change. Therefore an acceptable alternative answer is:

1. The change is a non intent change [.6].

2. The change is approved by two licensed SRO's from the unit involved,
at least one of whom shall be the on duty SS [0.7].

3 The change shall be reviewed within 14 days of implementation (by
PORC/SORC) [0.7].

Additionally, in that temporary changes are only allowed if the intent of
ths procedure is not altered, then credit should be awarded if the
candidate describes those provisions which distinguish between intent and
non intent changes.
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NRC RESOLUTION:

The criteria suggested by the Facility (especially No. 2) will be
accepted as alternate responses. However, credit will not be given ir a
candidate describes those provisions which distinguish between intent s=d
non intent changes because the question did not ask for distinctions
between intent and non intent changes.

FACILITY COMMENT 8.10:

The cited TPG states "Define non compliance per 3.02". No TPG for
Shutdown Cooling Refueling or Technical Specification requires e
licensed operator to know from memory those times/conditions ; both
trains of SOC are not required, when in mode 6.

The operator is thus encouraged and trained to reference Tech Specs and
Procedures prior to removing a SOC loop from Service.

Based on those points it is recommended that this question be deletad.
NRC RESOLUTION:

The enabling objective used in the referencs was interded to be TPG SOCS
EO 11 (instead of TPG EO 11). This enabling objective states: “State the
Technical Specification requirements for th. SDCS operation in Modes S

and §." Based on this facility-specific enabling objective, guestion

8.10 will not be deleted.

FACILITY COMMENT 8.11:
The point distribution of the key answer in unclear.
NRC RESOLUTION:

The point distribution was changed and cleariy labelled to aid in the
grading process.



