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SUMMARY: Requalification written examinations and operating tests were
adninistered to six senior reactor operators (SRO's) and three reactor
operators (RO's). A1l SRO's and RO's passed the operating portion of the

examinations; however, two ROs and three SRO's failed the written examinations.
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DETAILS

TYPE OF EXAMINATIONS: Requalification
EXAMINATION RESULTS:

| RO | SRO I

| Pass/Fail | Pass/Fail |

I | |
| I l I
[Written | 572 | 373
I | I I
l I l I
|Operating | 340 | 6 /0 l
| | | |
I | I |
|Overall | 172 | /3 |
| I I |

1. CHIEF EXAMINER AT SITE: Robert R. Temps = Operations Engineer

2.  OTHER EXAMINERS: David Silk = Operations Engineer
Bi1l Hemming - EG&G Contract Examiner
Frank Jaggar - EG&G Contract Examiner

. The following is a summary of generic deficiencies noted on operating
tests. This information is being provided to aid the licensee in
upgrading license and requalification training programs. No licensee
response i1s required.

DEFICIENCIES

a. During control room discussions, several SRO's used the EPIP's for
Unit 1 or 2 when asked to classify various emergencies.

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

RO Examination by Question Number

1.06a

1.08a.2

1.10b

2.02a

3.03a

4.04b

4.05

Effect on shutdown margin when boron concentration is
lowered while maintaining constant power and rod
position.

Effect on indicated pressurizer level when the water |
temperature in the pressurizer is changed. |

Effect of lowering steam pressure on enthalpy for the
steam generator pressure maintained during normal
operation.

Unable to state both flowpaths for RCP #1 seal leakoff
during safety injection.

Response of the Emergency Generator Load Sequencer when
a CDA occurs following a loss of power.

Design basis for the interlocks associated with the RHR
loop suction valves.

The three signals which will automatically close the
Condensate Storage Tank supply valve to the AFW pumps.

Operation of the steam dump system when lowering the
setpoint of the pressure controller.

The four federal guarterly radiation exposure limits.
Alternate lineups available to avoid a Reactor/RCP trip
if seal injection drops to 6 gpm and only an CCW pump
is available.

Basis for a precaution taken from OP 3335D, " Radio-
active Liquid Waste System".

SRO Examination by Question Number

.11

6.04

Unable to choose the one item from a list which was not
an example of an evolution which could cause water hammer.

Same comment as 2.04.

OFFICIAL RECORD COPY OL REQUAL MILL3 - 0005.0.0
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6.07b

7.02

7.04a

g.01

8.04

8.08

Alarms/indications which alert an operator as to
insufficient spray bypass flow.

Requirements for when an RWP is required for entry and work
in low radiation areas.

The three conditions vhich require that the RCP's be
stopped when in EOP 35 FR-H.1.

Shift Supervisor responsibilities in ACP 6.03 related to
liquid waste discharges.

The three categories of individuals allowed access to the
control room during emergencies.

Actions to be taken if during movement of irradiated fuel
in the spent fuel pool, both emergency generators are
determined to be inoperable.

Simulation Facility Fidelity Report.

During the conduct of the simulator portion of these operating
tests, the following performance and/or human factors discrepancies
were observed:

a. The expected response described for simulator malfunction number RC11

does not model the actual simulator response to this malfuction.

Specifically , the increase in system pressure is significantly lower

than that described in the malfunction book.

Personnel Present at Exit Interview:

NRC Personnel

R.R. Temps, Operations Engineer
G.S. Barber, Resident Inspector

Facility Personnel

J. Harris,

MP-3 Operations Supervisor

M. Moehlmaun, ATS-Operating training
B. Ruth, Manager, Operator Training

R. Stotts,

MP-3 Operator Training

Summary of NRC comments made at exit interview:

The chief examiner presented the number and type of examinations
concucted over the previous three months. In addition, generic weak-
nesses noted from observation of the operating examinations were also

presented.
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DETAILS

TYPE OF EXAMINATIONS: Requalification
EXAMINATION RESULTS:

| RO | SRO |

| Pass/Fail | Pass/Fail |

I I I
I | | I
IWritten | 1 /72 | 373 |
I I | f
[ | [ I
|Operating | AR | 6 /0 |
I I I l
I | | |
|Overall | 1/ 2 | 3/ 3 |
| I I |

1. CHIEF EXAMINER AT SITE: Robert R. Temps - Operations Engineer

2. OTHER EXAMINERS: David Silk = Operations Engineer
Bi11 Hemming - EG&G Contract Examiner
Frank Jaggar - EG&G Contract Examiner

3. The following is a summary of generic deficiencies noted on operating
tests. This information is being provided to aid the licensee in
upgrading license and requalification training programs. No licensee
response is required.

DEFICIENCIES

a. During control room discussions, several SRO's used the EPIP's for
Unit 1 or 2 when asked to classify various emergencies.

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



DEFICIENCIES
RO Examination by Question Number
1.06a Effect on shutdown margin when boron concentration is
lowered while maintaining constant power and rod

position.

Effect on indicated pressurizer level when the water
temperature in the pressurizer is changed.

Effect of Towering steam pressure on enthalpy for the
steam generator pressure maintained during norma’
operation.

Unable to state both flowpaths for RCP #1 seal leakoff
during safety injection.

2.03 Response of the Emergency Generator Load Sequencer when
a CDA occurs following a loss of power.

2.04 Design basis for the interlocks associated with the RHR
loop suction valves.

2.05 The three signals which will automatically close the
Condensate Storage Tank supply valve to the AFW pumps.

3.03a Operation of the steam dump system when lowering the
setpoint of the pressure controller.

4.03 The four federal quarterly radiation exposure limits.

4.04b Alternate lineups available to avoid a Reactor/RCP trip
if seal injection drops to 6 gpm and only an CCW pump
is available.

4.05 Basis for a precaution taken from OP 33350, " Radio-
active Liquid Waste System".

SRO Examination by Question Number
2.1l Unable to choose the one item from a 1ist which was not
an example of an evolution which could cause water hammer.

6.04 Same comment as 2.04.



6.07b

7.02

7.04a

8.01

8.04

8.08

Alarms/indications which alert an operator as to
insufficient spray bypass flow.

Requirements for when an RWP is required for entry and work
in low radiation areas.

The three conditions which require that the RCP's be
stopped when in EOP 35 FR-H.1.

Shift Supervisor responsibilities in ACP 6.03 related to
1iquid waste discharges.

The three categories of individuals allowed access to the
control room during emergencies.

Actions to be taken if during movement of irradiated fuel
in the spent fuel pool, both emergency generators are
determined to be inoperable.

Simulation Facility Fidelity Report.

During the conduct of the simulator portion of these operating
tests, the following performance and/or human factors discrepancies
were observed:

a. The expected response described for simulator malfunction 2umber RC11

does not model the actual simulator response to this ma'fuction.

Specifically , the increase in system pressure is significantly lower

than that described in the malfunction book.

Personnel Present at Exit Interview:

NRC Personnel

R.R. Temps, Operations Ergineer
G.S. Barber, Resident Inspector

Facility Personnel

J. Harris, MP-3 Operations Supervisor
M. MoehImann, ATS-Operating training
B. Ruth, Manager, Operator Training

R. Stotts,

MP-3 Operator Training

Summary of NRC comments made at exit interview:

The chief examiner presented the number and type of examinations
conducted over the previous three months. In addition, generic weak-
nesses noted from observation of the operating examinations were also

presented.



8. Examination Review

A review of the written examinations was conducted immediately
following the examinations. Facility comments were discussed on a line
item basis. The number of facility comments were minimal and were
resolved to the satisfaction of the chief examiner and the licensee.
Facility comments -an be found in Enclosure 3. Additional changes

to the examination key made as a result of grading are listed in
Enclosure 4.

Enclosures:

1. Written Examination and Answer Key (RO)

2. Written Examination and Answer Key (SRO)

3, Facility Comments on Written Examinations

4. Additional NRC Changes to Written Examinations Answer Keys
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this a@xamination the tollowing rules apply:

Cheating on the examination means &an auvtomatic denial of your application
and could result in more severe penalties.

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

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

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

Fill an the date on the cover sheet of the &xamination (1+ Necessary’.
Use only the paper proavided tor answers,

Frint your name in the upper right-hand corner of the +irst page of each
saction af the answer sheet,

Consecutively number each answer sheet, write "End ot Category __" a&as

apprapriate, start 2ach category on a new page, write only on one side
o+ the paper, and write "Last Fage'" on the last answer szheest.

Numper sach answer as to category and number, for example, 1.4, 5.5,
skip at least three lines between each answer.,

SJenarate answer sheets +rom pad and place finished answer sheets tace
down on your desk or table.

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

e point value for each question i3 indicated in parentheses after the
question and can be used &8 & gulde for the depth of answer required.

show all calculations, methods, or assunptiaons dsed Lo obtain an answer
to mathematical problems whether indicated 1n the question or not.

Fartial credit may be given. Therefore, ANSUER ALl FARTS OF THE
OUESTION &ND DO NOT LEAVE ANY ANSWER BLANK.,

I+ parts of the axamination are not clear as to 1ntent, ask questions o+
the examiner only.

fow must sign the statement on the cover sheet that indicates that the
WOrk 18 vour own and yvou have not reacelved or been gilven assistance 1in
completing the examination. This must be done after tre esamination has
heen compleated.




Whan

you complete your @xamination, you shalls
Resemble vour =2xamination as follows:

(1) Lxam questions on top.

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

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

Turn in your copy of the examination and all pages used Lo answer
the examination guestions.

furn 1n all scrap paper and the balance of the paper that vou did
nobt wuse far answering the qgquestions,

Leave the =2xamination area, «s defined by the sxaminer. I+ atter

l@aving, vou are found 1n this area while the examination 1% still

in progress, your license may be denied or revoked.



Lo, PEINCIFLES OF NUCLEAR_FOWER FLANT OFERATION, Fage 4

B e

PUESTION 15003 (1,00)
Multiple Choice

During & reactaor startup, the first reactivity addition caused the count
rate to 1ncrease from 20 to 40 Ccps. The second reactivity «ddition
caused the count rate to increase from 40 to 80 cpe. Which ONE of the
following answers 1s correct?

A The +iret and second reactivity additions were equeal.
[a I The first reactivity addition was larger.

Ca The second reactivity addition was larger.

o There is8 not enough data given to Jdetermine.

GUEST TON 102 (1,00
Multiple Choice

which CONE the following statements most correctly describes tne
change 1n the Fuel and Moderator Temperature Coefficients (FTC
and MTC) as the core ages?

& FTC becomes more neqgative and MTC becames more negative.
b. FTC becomes more negative and MTC becomes more positive.
(o FTC becomes more positive and MTC becomes more negative.
d. FTC becomes more positive and MTC becomes more nosibive.

(wx¥xe CATEGORY I CONTINUED ON NEXT FPAGE ##%e®)
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QUESTION 1,03 (24007

4 Xe-free reactor startup 18 1n progress with power leveled out at 10-8
amps for critical data. Describe the effects, 1f anv, on the parameters
listed below if rod D=4 (controal bank D) drops to the bottom. Include
i your description both the transient behavior and the final

steady state condition. Initially Tave = 546 F and Frimary

Frassure = 2235 psiqg.

i Tave (D, H0O)
be Primary Frassure LO,S50)
g Reactor Fower ¢ 3 00 )

QUESTION 1.04 (1.,00)
Multple Choice
Chocse the correct phrase to correctly complate the sentence.

As the core ages from BOL to EOQOL, the ratio of PU-23% atoms to U-238

atoms increases. This changing ratio causes the .
Ha reactor period to decrease,
2 P9 vaid coefticient to become less neqgative.
2 moderator temperature2 coetficient to become less negative.
tla delayed neutron fraction to increase.
(wkane CATEGORY 1] CONMTINUED ON NMEXT PAGE ®#*#éx)




l. ERINCIFLES OF NUCLEAR EOWER _FLANT QPERATION, Fage 6
EHMUDYNAMICS, HEAT _TRANSFER_AND_FLUID FLOW

TR s e s e e EERa

QUESTION B (1.00)
Multiple Choilce

Feactor power 15 lowered to 80%4, following 100 hours of cantinuous
operation at 100% power, Which ONE the following statements hest
describes Xenon behavior during the first hour following the power
dacreasa’

(NDOTE: (Xe] dernotes xenon concentration.)

2, Direct [Xe)] 1ncreases, 1ndirect (Xel decreases, total (el
decreasss,

b. Direct [Xxel) imncreases, indirect (Xel increases, total [(Xel
INcreases,

n
s

Direct (xel decreases, indirect (Xel] decreases, total (Xel
Jecreases,

de Direct [Xel decreases, 1ndirect [Xe) increasses, total [(Xeld
INCreases,

CUESTION 1.06 (2.00)
State how each of the following will affect shutdown margin. Limit
sour answer to INCREASE, DECREASE, or NQ CHANGE. Consider each casa

s@parately. Assume 0L,

£ Horon concentration 1s decreased 20 ppm while maintaining constant
powar and no rod motion

i Hank D rod height 18 1ncreased from 125 steps to 200 steps while
maintaining caonstant powar and boron concentration

S FReactor trip

[ I8 while shutdown, the RCE 18 cooled down by 40U degrees

(wxewn CATEGORY 1 CONTINUWED ON NEXT FAGE #*#*&x)



AUESTION $ .07 (1.00)

Multiple Choice (Fill in the EBlank)

During & xenon—-+ree reactor startup, critical data was 1nadvertently
Faten two decades beleow the required Intermediate Range (IR level.
Assuming LS temperatures and boron concentrations were the same, the
critical rod position taken at the proper IR level the

critical rod position taken two decades below the proper IR level.

N [ Less Than

b. ls The Same ms

-~ ls Greater Than

d. Cannot be Compared To
GLIEST ION 1.08 (1. 50)

Ao =t normal not standby conditions, 1im which direction will INDICATED

prassurizer level changs as a reasult ot the following transients™
(ITNCRERSES, DECREASES, 8TAYS THE SAME)., Assume the letdown and
charging flows are 2qualized and the pressurizer level control
system 18 1n manual. Consider each transient separately.

) The retarence leq heats wp from 120 F to 200 F due to the
relocation aof a ventilation duct. (0. E0)

2 The pressurizer heaters fall and the pressurizer water cools
trom normal operating temperature to 590 F. (Q,50)

b, For case 2 above, following the cooldown, 13 the indicated lavel
GREATER THAN, LESS THAN, or ECUAL TQ the actual level?

(O B0

(#eens CATEGORY 1 CONTINUED ON NEXT PAGE ##*i*)




A.;._._E’.ﬁ.'LNQIELES,QE-[‘.‘!.!Qhﬁaﬁ'_EQHEB-ELE'L\!I-QEESBILQN4 Fage 8
THERMORYNaNILS, HEAT TRANSFER _aND FLUID FLOW

GUESTION 1.09 (1.00)
State how an INCREASE 1in each of the following parameters atfects the
Departure 4rom Nucleate Boilling Ratio (DNBR). Limit your answer to
INCREASE, DECREASE, or NO EFFECT.

a. Coolant temperature.

b Coolant +1low.

BUESTION 130 (1.30)
How will each of the +tollowing affect the results of & secondary
calorimetric power calculation? Limit vour answear to CALCULATED LOWER
THAM ACTUAL , CALCULATED HIGHER THAN ACTUAL, or CALCULATED SAME AS
ACTURL,  Consitder each case separately.

a.  Measured feedwater temperature 1s 10 degrees lower than actual
fescwatar tamperature.

0. Measured steam generator pressure 1s 20 psi1g lower than actual
Fteam gengrator pressure.

. Measured feedwater flow is 1ES lbm/hr higher than actual
feedwater +1low.

CGUESTION 1.11 (1,00)
Multiple Choice

fesume the plant is 1n Mode I at a temperature of 538 F, and tne steam

dumps ars NOT operable. To what value must Tavg rise betore Causing
the power-operated steam generator pressure relief valves (MSBXFV-208,
B, C, & D) to 114t7 Assune the pressurs setpoint controllers are set
tor normal power oper ation. (Choose the MOST CORRECT answer,)

e D81 F

s B 960.7 F

fan Séde B F

al Sh7. 2P

(keex® CATEGBLORY 1 CONTINUED OGN NEXT FPAGE #%##%)



(1.00)

R

QUESTION
State how an INCREASE in the following parameters afrects Net
Fositive Suction Head (NFSH) avallable at the suction of a centrifugal
pump. Limit your answer to INCREASE, DECREASE, or NO EFFECT.

A SGystem flow rata,

B Hystem temperaturea.

(wesewr END OF CATEBDRY 1 #%wsE)
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GUEST ION 2«01 (2. 00)

a, What TWO interlocks must be satisfied to allow the CVCS Orifice
[solation Valves to open?

L. bWhat TWO conditiorns will cause the CVYCS Orifice Isolation Valves
to automatically shut other than the interlocks stated above?

QUESTION 2.02 (L. T0)

a. Briefly describe how the Na. 1| RCF shaft seal responds to an
inJection prassure 1norease of S0 psi1g over normal pressurea,
Include 1n yvour explanation a oiscussion of the change
in forces on the top and bottom of the seal and the final
equilibrium position of the seal. (1.50)

k., State the TWD flowpaths for the RCP #] seal leakof+ during a
garety 1njectian. (1.,00)

QUESTION b (1.00)
Multiple Choilce

Which ONE of the following statements best describes the response of the
Emergency Generator Load Sequencer (EGLS) when a Lontainment
Depressurization Actuation (CDA) cccurs 45 seconds following a Loss OF
Fower (LOF)T There is no 81 1n Frogress.

& The EGLS will stop the load sequence, the loads will be stripped
and the EG6LS will start the CDA/LOP sequence at time O,

S will stop the load sequence, the loads will be stripped

b. The EBGL
the Z6LS will start the CDA/LOF sequence at time 45 sec.

ana

Ea The EGLS will stop the load zequence, the loads will be stripped
that are not required by CDA&/LOFP , and the EGLS will start the
CDA/LOF sequence at time 0.

d. The EGLS will stop the load sequence, the loads will be stripped
that are not required by CDA/LOF , and the EGLS will start the

.

LOA/LOF seguence at time 45 sec,

(#knnd CATEGORY 2 CONTINUED ON NEXT FAGE #*##xd#wr)



CLESTION 2.04 (2. 00)

What i1s the design intent (basis) +for the i1nterlocks and automatic
functions assoclated with the RHR loop suction valves (MY 87014/E) 7

QUESTION 2 Y s S5

@, What THREE signals will automatically close the Condensate Storage
o b4

Tank supply valves (A0V 274 and Bl to the Auwxiliary Feedwater Fumps
(AFW) 2 £ 1 45000

. What 18 the purpose of the cavitating venturis just downstream of
the +low elements in the AFW discharge lines? (1.00)

GUESTTION 206 (1.00)

State the FOUR sources of makeup water to the Spent Fuel Fool.
[dentify between normal and smergency (or "last resort') sources of
makeup, AND state any preterential order of use for the normal and/cr
Ehe amaergency sources,

DUESTION FRE b P (2.00)
u i LN
Ligt FOUR of the +twe radicactive liquid ef+luent monitors which have
avtomatic contral functions. AND brietly describe the contraol function
for each monittor listed.

(ewwwd CATEGORY 2 CONTINUED ON NEXT FAGE ##ss#)
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GUESTION 2.08 (1.00)

Fage 12

Match the pressure at which injection starts in Column B to the component

of Column A,

Column A

1. High Head Injection Fumps
= Madiuwn Head [njection Fumps
s P8 Residual Heat Removal Fumps

4, ARccumul ators

BUESTION v 09 (1.00)

2 U

indication functions.

(#xsaxe END OF CATEGORY

-~
-

Column K

&, 2680 psig
bh. 2540 psig
C. 2290 psig
d. 1980 psig
e. 1160 psig
f. 690 psig
0. 200 psig
he 170 paig

EXXEE)

tate e TWO automatic funct.ons orovided by the F-11 interlock, (set
£ 1983 psig), when ROS pressure is being INCREASED.

Do not include



22 LNZTRUMENTS adD CONTROLS Fage 17

LQUESTION 201 (2.00)

A leak develops 1n the reference leg associated with the automatic

level controller of the Volume Control Tanmk (VCT). As a result the
indicated level i1n that leg +ails high. Describe the VCT level
transient assuming that no operator action 1s taken and that the VCT

18 in the automatic makeup mode. Include the reasons WHY level changes.
Laore ! Uh il gbici s ting wans o sl far Fhe PRsT, HPruet v, CEVIC i veli cared roar

rep "') "he secwnd sodreace wirh, “ls a4 ces e The O.DJA('Lr(J ’9-4/6"7"¢/

Fai b hogky, " el oyl in Jess cabth dare cor b srioe . Thig #O Wbls/"‘;' 8
ré&cemmesdec + + Th ;

AUESTION 2.02 (3
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1))

hesume steady state operation at 1004 power when the Master

Fressure Controller setpoint for the pressurizer is inadvertently
changed from 2250 psig to 278% pesig. Assume & step change i1n setpoint
and assume that pressurizer pressure control 1% in automatic.

A What automatic action(s), other than the actuation of
alarms/annuncliators, will occur 1mmediats]|y? (0, 50O)

b. Describe the pressurizer pressure transisnt that will occur af
no opearator action 1s taken. Include in vour answar any other
automatic actions, other than a&larm/annunciator actuations, that
take placa., (1.30)

GLESTION e O (3 Q0D

For each case bpelow explalin the resultant operation or the Steam Dump
system AND indicata the approximate final RCE Tavg (+/=- 2 F).,

mEsume all systems are normal except as stated and that no operator action

18 hakean, Consider each case separatelvy.

=W The normal setpoint on the steam dump system steam pressure

contraller (MS5-FE-307) 18 raduced from 1092 psig to 1007 psig while

1rn Hot Standby awaiting reactor startup. (2.00)
3 fhe Train A steam dump bypass interliock selector switch is

caken to "OFF" while stable at 54 reactor power. (00

(#axes CATEGORY T CONMTINUED ON NMEXT FAIEBE seeks



e ANBTRUMENTS aND _CONTROLS Fage 14

OUESTION Ze 08 (1.00)
With regard to the main feedwater pump speed coantrol circultry, what 1s

ke reason that the output from the steam +low summing ampllitier 18
conditiorned within & lag circuit?

CUEST TON B 0S (24500

Srtate the FIVE usee o+ the cutput of the first stage impulsEe pressure
Leanemi toer (FT-3000. Sgtpoints are NOT required.

QUESTION S llbn (1.00)
Wowld INDICATED steam flow at 100% power be LESS THAN, GREATER THAN,

ar THE SAME Abn, bthe ACTUAL steam flow 1f during the power increase to
Lo, the aszocliated steam pressure signal had stuck at 1ts S04 value?

AUESTIONM B )7 (16500
A, What instrument signal 13 sent to the Train A FORY programming
Coroult ta develop the pressure setpoint when operating in the Cold
Ovarnressure Frotection (COFFS) mode? (O, 50)
D, What TWl other conditions, in addition to exceeding setpoint, must

be met in order for a FORV to open automatically in the COFFS mode®
(1.00)

GUESTIOM 03 (e Q0

List FOUR o+ the functione of the F=10 permissive.

(#Anwdt END CF CATEGIRY 75 #edkks)

i



4, PROCEDURKES - NORMAL, ABNMORMAL ., EMERBENCY rFage 15

PND RADIULUGGTUAL CONMTROL

.- —-——" . ——_—- - .. . -

OUEST TON 4,01 (1.50)

&. Change 4 to WNev, 1 of Frocedure OF 2204, "At Fower Uparation,"
necessitates roitsing the Bteam Generator Low-Low level trip
cetpoints to /= Tb.64 prior to achieving 70% reactor power. Why
was this procedurs charge required? (1.00)

- In conjunction Wwith the change in Low=i.ow level trip setpoints, the
opErating water level for the steam generators was raissed to 98%
Why was this higher water level adopted” (10.50)

CILIEST LON .08 e B (00
Retar to attached Figure 7.138

buring a reactor startup, you notice that the reactor has achieved
criticality, and that rod positions are as +ollows:

All shutdown banks fully withdrawn. 1

Control bank A +ully withdrawn. )

Control bank B at 178 steps withdrawn. 1

fontrol bank C at 28 steps withdrawn. :

Control bank D fully inserted. }

|

i

|

State the THREE actions which are reqguired hy procedure DF 3202
| "Reactor Startup” in this conditian.

GUESTICN B 03 {i2s00)

3

Btate the FOUR faderal (100CFRZ0) guarterly axposure lists for maiimumn f
| permissible occupational exposure for individuals ighteen vears or 1
| olousr, 10r whom currant quarterly and lifetime exposures are kKrown. ‘
| Include in your answer the oumerical limit and the affected portion of |
| the body. |
I
!
!

(awane CATEGORY 4 CONTINUED ON NEXT FABGE #%ssn)
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2w ERQCEDURES = NORMAL . ARNOEMAL , EMERGENCY FPage 15

QUESTION 4,04 (Z.00)

AUEST ION 4,03 (1.00)

LUESTION 4,06 (1« 00)

QUESTTON 4,07 (Z2.00)

RACE
AN _BRADICLAGTLAL CONTROL

.

4. The following caution 18 found i1n AOF I5é1, "Loss of Reactor Flant
Camponent Cooling Water':

On a loss of Reactor Flant Component Cooling Water (CCW) ,

i¥ the RCF thermal barrier cooling flow 1% lost AMD the

seal 1njection +low CANNOT be maintained greater thanm &6 gpm,
then the reactor must be manually trippe2d and the affected
RCF secured.,

What 18 the basie for sacuring the RCF?

b. Consigering the above caution, state TWO line-ups that can be used
to avoid a reactor trip/RCP trip if only cone CCW pump 1€ avallable
and seal Injaction flow dreps below & gpm. (Valve numbers are not
required. ) (2, 00)

State the basis tor the following precaution of OF IT78D, "Radioactive
iguid Waste Systam':

Do rnot operate the waste evaporator during & plant cooldown when two RHR
neat exchangers are 1n service.

What constitutes ARdverse Containment™ (Include specitic parameters
and values.)

The following concern EOF 2% FR-H.1, "Rpsponse to Loss of
Secondary Heat Sink"t

&, State THREE conditions, each of which require that the RCF's
be stopped. (wavarse containment values NMOT reguired,) (1.50)

[ btate OME adverse consequence of NUT stopping the KCF 'z, as
requirad by this procedure. (0. 30)

cewkex CATEGORY 4 CONTINUED OM NEXT FAGE ####%)
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R B s e s e i -

CIUESTION 4,08 (Z.00)
Answer the following in accordance with AOF 25466 "Immediate Boration':

&, List FOUR of FIVE conditions that require immediate boration.
(2, 00)

b. Describe the TWO flow paths availlable +or 1mmediate boration,
indicate the preferred and alternate. (10800

(ened®x END OF CATEGORY A #E%®s)
(EErsprrgesr END OF EXRMINATION ##%esxisxs)

i
|
|
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L. BRINCIFLES QF NUCLEQR _FOWER PLANT OFERATION, Fage 18

e

— S v v T . et b ot ) D e V8w o M son

ANSHER 1.01 (1.,00)

b.
REFERENCE

MFZ, React
Neut e

Ob jecti ve~

1 F2008K 104

ANSWER 1.0

REFERENCE

MFZ, React
Ubiective-

19200484107

=EMER 1.0

f. Tempera
b. Fressur
C. The rea

decr=as
subcrit

REFERENCE

or Operations leeseson plan, pp. 13-185

on Scources and Subcritical Multiplication lesson plan,
<1 - PRb & B 067

1786 RO, Reactoer Theory 3. 1987 RO 4E~-1

193006110 19T00&K 104 e AKA‘8)

- (1.00)

ivity Coetticients and Defects lesson plan pp. 8 & 20
1986 RE, Reactor Theory 127 & 16. 1987 RQ 9B-1,

193003K 128 o (KA '8)
. (2.00)
ture 18 unaffected by the dropped rod. (0. S50)
2 18 unattected by the dropped rod. (0. 50)

ctor power will initially drop promptly [{0.28] ang then slowly
2 [0,25] ta a new steady state level as supported by
ical multiplication [0.501.

MFZ., Reactor UOperations lesson planm, pp. S5~18
Delayed Neutrons lesson plan, p. 21

Objective~-

LF2008K 112

1586 RO, Reactor Theory 6.

1 R200BK 10T 197009107 .o (EAR)

(#wees DATEGORY 1 CONTINUED ON NEXY FAGE #%#x*)



‘ LIELES QF NUCLEGR POWER PLANT QFERATION, Fage 19

1o EBRIN
THERNQDYNaMICH, HEAT TRANSEER_aNR ELUID FlLOW

ANSWER 1.04 (1 .00
A
REFERENCE
MF3, Reactivity Coefficients % Defects lesson plan, p. 21

Delayed Neutrons lesson plan, p. 9
Objective-1986 RO, Reactor Theory 10 and 16.

122003k 107 191004 114 191ﬂ04h16e PP LOOMK L O] 0 \FA8)
ANSWER 1.08 (1.00)

'ja
REFERENCE

MFZ, Xenon and Samarium lesson plan, p. 17
Ubjective-19346 RE, Reactor Theory II. 1987 RO TA-1.

192006k 106 192009102 o (EAB)

ANSWER =06 (2.00)

o decrease
b. no change
Ce rne change
4. cdecrease

REFERENCE

MFZ, Reactor COperations lesson plan, pp. 53-28
Objective-1984 RO, Reactor Theory Ié6. 19297 RO C-~1BI.

192002K 114 1920021173 192002110 OOQ000ORI1 T D01000E308
COLOOCK 104 s (KA “8)

mNGWER 1.07 (1,00)
o 5

(#xnae CATEGORY 1 CONMTIMJIED ON NEXT FAGE #*####)



1. _ERINCIPLES OF NUCLEAR_EQWER
, THERMODYNAMILS, HEAT _TRaNIE

REFEREMCE

M3,

192008K110

ANSBUWER

bl

LANT_OPERATION,

=
EE_AND_ELUIR_FLOW

Feactor Uperations lesson plan, pp. 5-18
Objective-1986 R{E, Reactor

OO1LO0OK 407

1.08 (1.30)

1. INCREABES

2+ BTAYS THE BAME

GREATER THAN

REFERENCE

MP,

b jective-1986 RO,

1S7001K103

Theory 28.

s (KA'8)

Mitigating Core Damage, pp. &-8
NSSS FPzr Pressure % Level, pp. 20-23

control sys.

01 2000K 604

ANSWER 1.09 (1.00)
He Decrease
B ircrease
REFERENCE

MFZ Boiling Frocess lesson

MF3

1RZ00OBK 103

MNSWER

&l
0.
Ce

1987 RE 7A~-1A.

OESP000K 405

1,10 (1.30)
calculateg higher than

calculated higher than
calculated higher than

(*suen "ATEGORY

Lescribe the cperation of the pir press,

s (KA ')

plan, pp. 24 4 28

s i AK#®'8)

actual
actual
actual

1 CONTINUED ON NEXT PAGE *%%#*)

Fage 20



& Fage 21

INCIPLER OF NUCLEGR_POWER FLANT QFERATION,
ERNORYNAMICS, HEQL TReNSEER_aND FLUID FLOW

BAR 1
I
REFERENCE

MFE, Flant Cycles lesson plan, pp. 27 % 28
Objective-1986 RQ, Reactor Theory S % 7.

192007k108 L9T007K 106 QOZ0Z0ESE0]L e lEASB)
ANMSWER 2a 32 (1.00)

5 A
REFERENCE

Steam Tables
MFE S.6. lesson plan, pp. 23~29.

19300TK 123 s (EA‘S)

ANSWER 1.12 (1,00)

Ala Decrease
. Lerrease

REFERENCE

MFI Fluid Froperties lesson plan, pp. 25 & 26
MFZ 1987 RO 10RA/E~4B8.,

191004K 114 1910081106 191004k 101 s (EAS)

(exwx END OF CATEGORY 1 *®#%#)



£e. FLONT_DESLIGN INCLUDING SarETY_anND EMERGENCY Fage 22

SYSTEMS
ANSWER 2. 01 (2. 00)
- 1. 17 percent FPzr Level.

2. Letdown isolation valves (LCV-459 and 4460) open.

B £ Loss Df Fower.
Ze Lose of Instrument Air.
REFERENCE
MED NBES CVCE, ps 4

o lective~1987 RGE 1B~

ANSWER e 02 (2, 50)
&, kS pressure i1ncreases, & closing force 1s gxertad on the top of
the seal ring L0.3], Tha narrowing between the seal faces restricts
the flow and 1ncreases the pressure felt on the underside cof the
seal face (0.51]. The increased pressure pushes the seal ring back
upy opening the flow passage which allows more flow to escape (0,571,
thus re-establishing a correct equilibrium position,
b. Through #Z seal to the CDTT [0.5) and the #1 seal return line
raliet valve to the PRT. [0.%])
REFERENCE

MFZ NBSS RCF, pp.&6-9
MPS NSSS8 CVCS, p 19
Objective-1987 RR ZA-2

QOZ0O00K 602 s (HRA'S)

ANSWER

 FEE K (1.00)

(#%%x® "ATEGDRY 2 CONTINUED ON NEXT PAGE #*%%x)



2o ELANT DESIGN_INCLLUD.

YSTEMS

REFERENCE
MFI BOF Diesel Generator Sequencer, p. 4
Objective-1936 RO, Describe the operation of the Diesel Generator
Sequencer.

0&E4000K 41 1 O64000K 410 QOOOSEK IO e (KA'S)

AMNSUWER 2.04 (2. Q00)
To protect the low pressure RHR piping [(1.00] and preclude the

possibility of uncontrolled RCS uaoressurx ationf0.501 to the RWST
[(0.,25] or containment sump [0.285].

REFERENCE

MF3 NSSS8 RHR, p. 2-4
Objective~1987 RQ@ 10C~1

QUSO0OK 407 O7T000E401 oo (KA'S)
HMNEWER .38 B b (2 50D
&, Safety Injection signal.

Loss of Powsr signal.

ALl llary teedwater pump start signal. (1.30)
s To limt the flow of water 1nto a taulted steam generator. (1.00)
REFERENCE

Objective-1984 RO, Describe the operation of the AFW system. ]
|
1
i
|
1
|
:
|

D51000K 404 061000k 101 O&1000K 105 QOOOL1EZL2 se (KA'8)

(#exx# CATEGORY 2 CONTINUED ON NEXT FAGE ##%¥*#*)



2, FLANT DESLEN INCLUDING SAFETY AND EMERGEMCY Fage 24

- ] —— - et .S — - L o - -~ - " o - " " T - —— - - - . - -

Sy TR

ANSWER 2406 (1.00)
Narmal: Frimary Grade MWater System [0.21, and RWET L[O,23.
Emaergency:s Fire FProtection Water System (0,21 «~ Preferred [0.21, and
Service Water 3system [(0.2).

REFEREMNCE

MEE 1987 Requal Objectives, p. 20, Iltem 10C/50.
MED procedure 3308, pp. 10=14,

OIZ00OKA04 LITOVOKA0L 1940011103 «o (KA 8)
ANSWER 2407 (2.00)
o1
Any four of the +ollowings (Chg-Qﬁéffa

{. Waste Neutralization Sump Monltu<flonden5mf@ Folishing Facility: )
! 1 P 5um>

Ad:5._"‘('1¢ ' IS«/H'(d-(hﬂ\n\ﬁ? -p‘Ef")

ws Turbine Building Floor Drainaz Turbine building sump effluent is
diverted to the turbine plant component cooling drain sump.

: (Lws-RETC)

fe  liguid Waszste Mo nitors: Liquid waste effluent 18 isolated from the
1ischarge canal.

(we-REGS)

4, Fegesnerate Evaporator ﬂonx*ojﬁ-ondensata Folishing Facility: )
flagenerate evaporator system effluent is giverted to the regenerate
evaporator feed tanl,

($52-PECS)
. bSteam Generator Elowdown Moritor: GSteam genarator blowdown i3
1s50lated.

Q~A~k5"°) i [Each monitor: 0.285. Each function: 0,25 (2. 0M)

(£ /~ 6rv (Ordeasere My ror ! HAeviliary Jeadensare 5 diverred ro The
HEFERENCE cevaved drains (e 1™ Gukiliary ‘-,,/‘/,,,J_ Semp)

MET 7 RG C~-2BA4.
MPI T8 Table 3.3Z-12.
MEZ BOFP Rad Monitore lesson plan, pp. 46-47, 437 % &,
mPy 2)\../-“ ((.';."“’-‘“m Qrming «lheers /’)).,-)7I¢,n r >/ /

.y - N 20 0 L6 - }
7EOO0ORAOY OOOO0K 21 oo KRS )

®

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

|
|
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2y FLANT DRE3IGN ITNCLUDING SAFETY AND EMERGENCY FPage 29

-~ 47— v o, 3" o — - — " —— - ——-—— - - ———— -~ " - - - -

SYHTEMS

ANSWER .8 (1.00)

MFZ NBESE ELCCS lesson plen, pp. 113-117
Ub jective~-1987 R 3C~-2

OLELZORA0T OOLO20k.601 QOOOS4K 04 « s (HA'G)

ANGWER A (1,00
Ao TWL i rhe ﬁ/‘.,.,- )

t. Sends an open signal to accumul ator isclation valves. L[0.S50]

2., Unblocks the low pressure S signal. L8 PR L9 B

2 Voablock § miin 1eem [i1e sulomen sn 51eam L@ fow pieisvnt Leseld

:' Sie Bivcks main sTCam lisg (sularver o steamline argarve high rére of Pirisuce ch ye roewed

- Cnblorh s wars sream re i pessere sl Ten)
REFERENCE '

Requal Objectives, p. I, Item 28-3.
r. Frassure % Level" Lesson Flan, p. 18.

21 2000K 604 VASO0OVEOO T s (BEA'8)

(#xnas END OF CATEGORY 2 #%%k*)




ANSWER

W0 b | (2. D0)
With control level
drop LO.50] because
from the VCT L[0.80].
LO.50] because the charging pump suction will
LG 200,

indicating high the actual VCT level will
(charqging continues but) letdown 1s diverted

not shitt to the

REFERENCE

MPS NSEEBE CVCE, pp. B & 9
Oboective-19386 REA, Describe the plant response in the event af an
instrument fallure with no operator response.

OO4000F 605 OO&0OO0K 104 DOS000ATOL DO4000RZ0T7
e AVMA'S)
HNSUER i YL ) {a2s O0)

Re #ll pressurizer heaters energize.

b. Frimary pressure rises(0,.3]1 and then stabilizes at the
the power ocperated relief valves(O,5].
A s1ngle FORYV will automatically open(9.5].

REFERENCE
MFZ NSS5 Fir Fressure and Level Instrumentation, pp. &-16
Objective~1987 RE 28-3
1986 RQ, Describe the plant response 1n the event of an
tailure w1 %h NnO operator response.

GLO0OOKEDT 194001 K403 «n KA 'B)

(wxers# CATEGORY 75 CONTIMNUED ON NEXT PAGEE ##xees)

The VCT will eventually be completely drained
RWST

QOIOOOESLE

(0. 50)

satpoint of

ingstrumen




2. ANSTRUMENTS oD _CONTROLS Fage 27

ANSWER S DS (3.00)

E (In Hot Standby Mode the 3team Dumps are being controlled in Steam
Frassure Mode.,) Reducing the setpoint to 1007 psi will cause the
steam dumps to open to reduce pressurel0,.S0]1, The Steam Dumps will
close when primary temperature cools to the F-12 (or lo=lo Tavg)
interlock setpoint (of 983 FI[0,.850]. The Steam Dumps will then
oscillate open and shut as RCS Tavg oscillates around the P-14
set/reset [0.501. Thus, final RCS Tavg will be approximately
SES F (/= 2 FYIL0.50].

he Steam dump cperation would be blocked (G.50]1. (Secondary pressure
would risa to the setpoint of the secondary pressure relief valve
which would operate to maintain pressure at 1125 psigi. #s & result
the RCS Tavg will steady out at S61IF (+/- 2 F) [0.501.

REFERENCE

Steam Tables

MFT NSSES Steam Dump System, pp. 10-1é6

Objective-1787 RR 2B-T
1786 RQ, Describe the plant response 1n the event ot an
instrument failure2 with no operator response.

DI5S000k 403 OIF000K 404 DIF000K402 QIFO00ARZ04 045050401
s (EA'8)
ANSWER 2,04 (1.00)

Fermits the feed regulating valve to provide fine control of fecd
+1lows (makes the fteed pump speed respond slowly during and atter
secondary plant transients).

REFERENCE
MF3 1987 Requal Objectives, p. 5, Item 3B-2.

OFF000K 405 OULO0OGBOO 1L da CKATS)

(#wexd CATEGORY - CUNTINUED ON NEXZT FPRAGE ##%¥%)



Kl
REFERENCE

AMNBWER s G ¢ (2 B0)

1. Used to block automatic rod withdrawal. (C-5).
2. Used to develop the P-17 signal.

2. Used to generate Tref, C Red " R | /c -6 Seln}ak(c)

4, Used to generate steam generator water level program.

9. Usen to qQenerate a rate ot change of power (1n the automatic rod
contrel Eircui®t) .
C’ S“’Cam &wu?S (‘T{,{) ‘wca u_"n’(' wﬂ“n"er [“‘fs & O.mu/\j

MFZ NSSE 1 % C Failures, pp. 41-42
Oblective~-1986 RA, State all the instrument outputs, control functions
and alarms for PT-S0S,

QO1OQOKAOT7 QO1000K 8035 QOOOSek 101 s (EA'S)

ANEWER 2. Oib (1,00)

GREATER THAN

MPZ NSGES SBWLL, p. 12
Objective-1986 RR, Describe the plant response in the event of an
instrument faillure with no operator response.

QITOL0RIOT 0680006001 s (KA 8)

FMSUWER B G0 b (1.50)

Tw

a. Auctioneered low [0.29) wide range loop M [0.2%].

B The Train A (arm/block) switch 18 in ARM, [0,.350]
The FORV (close/auto/open) contreol switch 18 in auto. [(0.%0)

(weuee CATEGORY 2 CONTINUED ON NEXT FAGE ##e%#)
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INGTRUMENTS AND _CONTROLS

REFERENCE

MFZ NSSE For Fressure and Level ,

Objective-1986 RO,

functions, and alarms.

Fage 29

State all the Pzr Fressure Control outputs, control

State the interlocks. 1987 RO 10A/B-3.

124001A116 o (BEAm)

ANSUWER S.08 (2. 00)

Ay Four o+ tha followings:

1. Allows manual blocking of th

4., Automatical ly

s O Al lows manual

2. Allows manual blocking of thie

below the F-10 setpoint).

b Automatically restores C-1 rod stop

setpoint).,

(8

Serves as a back-up to P-4

e

@

intermedl ate range high flux trip.

C=1 rod stop.

setpoint) .

. Frovides input to the P-7 circuit.

restores 1ntermaedlate range trip

blocking of the low setpoint power range trip.

(when power falls

o s Automatically restores the low setpoint power range trip (when power
falls below the F-=10

(when power +alls below the F-10

(by preventing the operator from

inadvertently reenerglizing the source range high voltage with power
above P-10),

REFERENCE

MFZ NSSS RFSAS,

p.&7

Objective~19686 RO, State any RPSAS i1nterlocks,

DL Z2000K&10

194001A103 e LERA 8)

(#usex END OF

CATEGNRY

-

*EFE®)



4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 30

AND RADIOLOGICAL CONTROL

ANSWER 4.01 (1.50)

a. To assure that the amount of heatsink postulated in accident
analysis is available to mitigate an accident (while an evaluation
of steam generator level instruments is conducted).
or

Because design inadequacies in the 5G reference legs can result in
errors in indicated 535G level. (1.00)

b. To lower the potential for challenging the SG level trips (by
placing the operatung band be*ween the high level turbine safety
trip and the Low-Low level reactor trip). (0.50)

REFERENCE

MP3 OP 3204 Change 4 documentation.
MP3 LER 87-022-00.

045050K401 194001K105 .. (KA's)

ANSWER 4.02 (1.50)
1 Terminate the startup.
2. Drive rods in.
3 Commence boration.
REFERENCE

MP3 1887 RQ, C-3E2.
MP3 OP 3202, precaution 4.19.

**%x Include MP3 Figure 7.1 from OP 3202 - "ROD BANK
INSERTION LIMIT vs. THERMAL POWER, FOUR LOOP
OPERATION"” with examinee’'s package. *xx

001000G0O01 184001K111 .. (KA'S)

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



&;-..EBQEEDQEE&:-NQEL’]QL,x,QENQB&*Q&;-EMEBEEL‘!GI Fage Tl
. AND _BaRI0LOGICAL CUNTROL

ANSWER 4,03 (2.00)

1. 1.2% R/qtr to the whole body, (gonads, head and trunk, blood forming
organs and lens of the eye).

o T8 Riqtr to.the skin.
b 49 18.79 R/qtr to the extremities.

4., I R/qtr to the whole body not to exceed a total litetime exposure
2 H(N-18) Rem.

REFERENCE

MPS BHFP 4902, ppes & & 7
Objective-1986 RR, State the federal quarterly exposure limits.

194001103 QOOOTEBEO0OT < (KA's)
ANSWER 4,04 (Z.00)
&, (Loss of the RCF thermal barrier cooling tlow and low seal injection

tlow represents a serious challenge to the RCF seals.) In order to
preclude, or at least minimize, damage to the seals 1t 1s necessary
to secure the affected RCP. (1.00)

k. Can cross-connect the CCW supplies to the RCF thermal barrier
through the CCOW pump suction and discharqQe valves (ICLF*V9Z,97,.94,95
and IJCCP#V7,8,9,10) [(1.00] or through the containment header cross
connect valves (SCCP+AOVIT?A,179B,180A,1808) [1.001].

REFEREMCE

MPI NES8S, RCF p. 17, ADP 3561 step 2, OF ZTX01D step 6.2.
Ubiective~19846 RL, State reasons behind steps of AOFs.

QOOOZLAZ207D QOOOZ6KT03 016000600 s (KA ‘)

(#ennex CATEGORY 4 CONTINUED ON NEXT FPAGE #*#*®k#®)
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4, _EROCEDURES = MNORMAL ., AEBNORMAL , EMERGENCY Fage T2
. AND RADIQLOGICAL CONTROL
|
HNSWER 4,09 (1.00)
To preclude exceeding tlow limits (8100 gpm) on a CCW train.
or |
To preclude experiencing adverse tube vibration affects on the shell !
si1de of a CCW heat axchanger.
|
REFERENCE T
|
MFZI OF Z370A p. 33 |
Objective~1786 R, State reasons behing notes and precautions of OFs. {
GARACOOBOOS <« (KRA'8)
|
\
ANSWEFR 4,06 (1.00)
Containment temperature (0,251 »180 F [0,.28], containment
radiation [0.2%]1 »10ES R/Hr [0,.28].
REFERENCE
MFI 1987 Requal Objectives, p. T0, [tem 10C-4,
QOO 1312 OO&000G0O0E «n (EA'8)
ANSWER 4,07 (2. 00)
& : 8 If total feed flow to 5/G's cannot be maintained >822S gpm.
i If WR level in any 3 8/G's 18 <394 (S54% adv. cont.).
g BN I+ pzr. pressure /= 2750 psig. (1.30)
h. Drvout of the 5/6's will occur earlier (less time available for
establishing secondary heat sink or RCS feed and bleed)
- DF\ -
Causes RCE feed and bleed to be less eftective, (0, 30)
-oR -
FTacréare) hear AP inT® 12C$

(#x%ee CATEGORY 4 CONTINUED O NEXT FAGE ##x#%)



4, FEOCEDURES = NORMAL . AENUEMAL . EMERGENCY Fage IT
. AND_RaRIOLOGICAL CONTROL

REFERENCE

MFZ 1987 Requal Objectives, p. 4, Item 2EB-4.
MP3 EQOP 38 FR-M.1.
MF3 EQF Development Training Text HDO EOP 28 FR-H, pp.21-22.

QOOOS4KT04 s (KRA‘S)

ANCWER 4.08 (3.00)
ariy FOUR of the following:

1. Rod height below the Low-Low limit each).
g Failure of one or more rod clusters to fully i1nsert on a
reactor trip or shutdown.
Uncontrolled cooldown following a reactor trip or shutdown.
é Uncantraolled or unexplained reactivity 1ncrease.
A Failure of the Makeup system to borate.

D |

&

b, Freferred - Boric acid tanks to BAT pumps te lmmediate boration
valve (MY 8104) to suction of charging pumps. [0,30]
Alternate - Boric acid tanks to Gravity boration valves
(MY 8507 AME) to sucticon of charging pumps. (0H.50)]

REFERENCE

MRS AQP-53486 Ppp. 2+3
Objective~1987 RE 9A-3A, 1987 RQ 3B~-2

QU4o00k 116 QOOOZSGO11 Vi PR %)

(wxexe END OF CATEGORY 4 #*#&%x#%)
(pexnrwesrr® END OF ELAMINATION #ssssssrkss)
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INSTRUCTIONS TO CANDIDATE:

Read the attached instruction page carefully. This examination replaces
the current c¢ycle facility administered requalification examination.
Retraining requirements for failure of this examination are the same as
for failure of a requalification examination prepared and administered by
your tralning staff. Points for each question are indicated in
parentheses after the question. The passing grade requires at least 70%
in each category and a final grade of at least 80%., Examination papers
will be picked up four (4) houre after the examination starts.

CATEGORY % OF CANDIDATE'S CA?EggRY
VALUE TOTAL SCORE VALUE CATEGORY
15.00 25.00 5. THEORY OF NUCLEAR POWER FLANT
OPERATION, FLUIDS,AND
THERMODYNAMICS
15.00 25.00 6. PLANT SYSTEMS DESIGN, CONTROL,
AND INSTRUMENTATION
15.00 25.00 7. PROCEDURES - NORMAL, ABNCRMAL,
S o EMERGENCY AND RADIOLOGICAL
CONTROL
15.00 25.00 8. ADMINISTRATIVE PROCEDURES,
CONDITIONS, AND LIMITATIONS
680,00 % Totals

e o e e e

Final Grade

All work done on this examination is my own. I have neither given
nor received aid.
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

. 8

Cheating on the examination means an automatic denial of your application
and could result in more severe penalties.

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

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

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

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

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

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

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

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

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

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

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

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

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

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



18. When you complete your examination, you shall:

a.

Assemble your examination as follows:

(1) Exam questions on top.

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

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

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 gquestions.

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



5. THEORY OF NUCLEAR POWER PLANT OPERATION, Page 4

FLUIDS, AND THERMODYNAMICS

QUESTION 5.01 (1.00)
For each of the conditions listed below, state whether the moderator
temperature coefficient becomes MORE NEGATIVE, LESS NEGATIVE, or REMAINS
THE SAME. Assume all other conditions are unchanged.
a. Control bank D is withdrawn.

b. Core age increases.

QUESTION §.082 (1.00)
State how each of the following will affect the value of differential
Boron worth, assuming all other conditions remain unchanged.
Limit your answer to LESS NEGATIVE, MORE NEGATIVE, or NO EFFECT.
a. Reactor coolant temperature decreases.

b. Boron concentration increases.

QUESTION 5.08 (1.00)
State how each of the following will affect the value of shutdown
margin, assuming all other conditions remain unchanged. Limit your
answer to INCREASE, DECREASE, or NO EFFECT.
a. Reactor coolant temperature decreases.

b. Xenon concentration increases.

(*xxxxx CATEGORY © CONTINUED ON NEXT PAGE xxxxx)



5. THEORY OF NUCLEAR POWER PLANT OPERATION, Page 5

FLUIDS,Ar" THERMODYNAMICS

QUESTION 5.04 (1.00)
Multiple Choice
Which one of the following statements MOST CLOSELY describes the value
of Xenon reactivity following a reactor trip from 100% power? Assume
equilibrium BOL conditions.

a. Approximately 24 hours after the trip, Xenon reactivity worth
will be approximately 4500 pcm.

b. Approximately 6 hours after the trip, Xenon reactivity worth will
be approximately 5650 pcm.

c. Approximately 8 hours after the trip, Xenon reactivity worth will
be approximately 4500 pcm,

d. Approximately 8 hours after the trip, Xenon reactivity worth will
be approximately 5300 pcm.

QUESTION 5.05 (1.00)
Multiple Choice

During a startup it was determined that Keff was equal to 0.8 when the
Source Range (SR) instrument was reading 50 cps. What would the source
range instrument be reading if rods were withdrawn to bring Keff equal
to 0.9757? Assume BOL conditions.

a. 5O ops
b. 125 cps
¢c. 200 cps
4. 270 ¢ps

(*x%xxx CATEGORY & CONTINUED ON NEXT PAGE wkskx)




5. THEORY OF NUCLEAR POWER PLANT OPERATION, Page 6
FLUIDS, AND THERMODYNAMICS

QUESTION 5.06 (1.00)
Multiple Choice
During a reactor trip recovery, the initial 1/M data point was 1.0.
After a l-hour delay, rod withdrawal was commenced. Upon stopping
rod withdrawal to take 1/M data, you find that the second 1/M point
is 1.1. Which of the following explains this increase in the 1/M
value?

a. This is not possible, the RO must have made an error when taking
count rate data.

b. The buildup of Xenon during the l-hour delay added more negative
reactivity than the rod withdrawal had added in positive
reactivity.

¢. The source-detector geometry is incorrect.

d. An inadvertent dilution is in progress.

QUESTION 5.07 (1.00)
Multiple Choice

What is the startup rate if . “wer increases from 3000 cps to 8000 cps in
twenty seconds? (Choose the MOST CORRECT answer.)

a. 0.4 DPM
B QT
g 1.0-5M
g. 1.8 DM

(#*xxxx CATEGORY ©6 CONTINUED ON NEXT PAGE xxxxx)




5. THEORY OF NUCLEAR POWER PLANT OPERATION, Page 7

FLUIDS, AND THERMODYNAMICS

QUESTION 5.08 (1.00)
Multiple Choice
Which one of the following statements is correct?

a. With all other conditions constant, the reactor responds MORE
QUICKLY to a given reactivity change at EOL than at BOL, because
the value of Beta-bar effective is GREATER.

b. With all other conditions constant, the reactor responds LESS
QUICKLY to a given reactivity change at EOL than at BOL, because
the value of Beta-bar effective is GREATER.

¢. With all other conditions constant, the reactor responds MORE
QUICKLY to a given reactivity change at EOL than at BOL, because
the value of Beta-bar effective is LOWER.

d. With all other conditions constant, “he reactor responds LESS

QUICKLY to a given reactivity change at EOL than at BOL, because
the value of Beta-bar effective is LOWER.

QUESTION 5.09 (1.00)

True or False?

a. Xenon oscillations are more likely to be DIVERGENT as the core ages,
because fuel is depleted from the center regions of the core more
rapidly than from the ocuter regions.

b. The primary method of dampening Xenon oscillations is to follow

secondary load changes by boration and dilution while holding
control rod position constant.

QUESTION $.10 (1.00)

State how an INCREASE in each of the following parameters affects the
Departure from Nucleate Boiling Ratio (DNBR). Limit your answer to
INCREASE, DECREASE, or NO EFFECT.

a. Coolant temperature.

b. Coolant flow.

(*xxxxx CATEGORY © CONTINUED ON NEXT PAGE *x*xx)




5. THEORY OF NUCLEAR POWER PLANT OFERATION, Page 8
FLUIDS, AND THERMODYNAMICS

QUESTION 5:11 (1.00)
Multiple Choice

Which one of the following is NOT ar example of a circumstance which can
cause water hammer?

a. Sudden closure of a valve in a system in which there is water flow.
b. Cavitation occurring at a flow orifice in a closed system.
¢. Rapid pressurization of an otherwise stable system.

d. Starting a pump on a partially empty system.

QUESTION - (1.00)
Multiple Choice

Assume the plant is in Mode 3 at a temperature of 535 F, and the steam
dumps are NOT operable. To what valus must Tavg rise before causing
the power-operated steam generator pressure relief valves (MSS*xPV-20A,
B, C, & D) to 1ift? Assume the pressure setpoint controllers are set

for normal power operation. (Choose the MOST CORRECT answer.)
a. B59.1 7%
. S80.7 7
¢c. BRSO Y
d. B7.2 7%

(*xx*xx CATEGORY 5 CONTINUED ON NEXT PAGE x*xxxx)




" 5. THEORY OF NUCLEAR POWER PLANT OPERATION, ‘age 9

FLUIDS, AND THERMODYNAMICS

QUESTION $.13 (1.00)
Multiple Choice
Indicate which item below does NOT ENSURE that the Enthalpy Rise Hot
N

Channel Factor (F Delta-H) re=mains within prescribed limits:
a. Control rods in group move together within +/- 12 steps.
b. Axial flux difference (AFD) is maintained within limits.
¢. Tavg vs. Tref are kept matched to within 5.0F.

d. Contrel rod groups are properly sequenced and overlapped.

QUESTION .14 (1.00)
State how an INCREASE in the following parameters affects Net

Fositive Suction Head (NPSH) available at the suction of a centrifugal
sump. Limit your answer to INCREASE, DECREASE, or NO EFFECT.

a. System flow rate.

b. System temperature.

(*xxxxx CATEGORY & CONTINUED ON NEXT PAGE *#xxx)




5. THECRY OF NUCLEAR POWER PLANT OPERATION, Page 10

FLUIDS, AND THERMODYNAMICS

QUESTION .15 (1.00)
Multiple Choice
Choose the CORRECT definition of Axial Flux Difference (AFD).

a. The difference in normalized flux signals between the maximum
upper excore detector calibrated output and the minimum lower
excore detector calibrated output.

b. The difference in normalized flux signals between the minimum
upper excore detector calibrated output and the maximum lower
excore detector caiibrated output.

¢. The difference in normalized flux signals between the top and
bottom halves of a two section excore neutron detector.

d. The ratio of the maximum upper excore detector calibrated output
to the average of the upper excore detector calibrated outputs.

(xxxxx ENDL OF CATEGORY §& xxxxx)



FLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION Page 11

QUESTION 6.01 (2.00)

State the SIX rod control system interlocks which inhibit outward
rod movement. Indicate whether each is e2ffective in the MANUAL
mode, AUTOMATIC mode, or BOTH. Include setpoints and coincidence as
applicable.

QUESTION 6.02 (1.00)

Assume steady state operation at 100% power when the Master

Pressure Controller setpoint for the pressurizer is inadvertently
changed from 2250 psig to 2385 psig. Assume a step change in setpoint
and assume that pressurizer pressure control is in automatic.

a. What automatic action(s), other than the actuation of
alarms/annunciators, will occur immediately? {(0.28)

b. Describe the pressurizer pressure transient that will occur if
no operator action is taken. Include in your answer any other
automatic actions, other than alarm/annunciator actuations, that
take place. (0.75)

QUESTION 6.03 (0.%50)

With regard to the main feedwater pump speed control circuitry, what is
the reason that the output from the steam flow summing amplifier is
conditioned within a lag circuit?

QUESTION 8.04 {(1.00)

What is the design intent (basis) for the interlocks and automatic
functions associated with the RHR loop suction valves (MV 8701A/B)?

QUESTION 6.05 (1.50)

L;st 81X of the eight conditions which must be satisfied to energize
the white "Ready To Auto Start” light on MB-8 for a diesel generator.
(Do NOT include power available to indicating lamp.)

(xxxxx CATEGORY 6 CONTINUED ON NEXT PAGE *%%xx)



6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION Page 12

QUESTION 6.06 (2.00)

A leak develops in the reference leg associated with the automatic

level controller of the Volume Control Tank (VCT). As a result the
indicated level in that leg fails high. Describe the VCT level
transient assuming that no operator action is taken and that the VCT

is in the automatic makeup mode. Include the reasons WHY level changes.

Lavre! The abe,e wor iry was woed e rhe TOIr hewmeeir, review s dreared rhar ,,/.-,/”,,,J

The seee d scnres Y @ —‘v/ l'ﬂ’ & rdnl” rhey & 5 30¢ ,.r"d/ /f".’/ L"'-""l'/ trarls h 7‘”. llr!t.; /'f/

resefe ca ess cknd, deore 20 1 F % . e This afe waae AI 2 O e ,.,,,',', F rhe :‘_,)“; it M“.’J o Tt
QUESTION 6.07  (2.00) ey

a. What would be the MAIN consequence of inadequate spray bypass flow
to the pressurizer, including the effect, the component(s) affect-
ed, and the reason this occurs. (Do not discuss boron or tempera-
ture equalizations.) (1.50)

b. State the provision made in the control room to warn the operator
of insufficient spray bypass flow, including any applicable
setpoint. (0.50)

QUESTION 6.08 (2.00)

Assume the plant is shutdown at 500 F and 2000 psig and the Cold
Overpressure Protection System (COPPS) is inadvertently armed. De-
gcribe how EACH TRAIN of COPPS will respond if a loop wide range Tc
instrument fails low. INCLUDE the inputs to each COPPS train, AND
whether or not that train’'s associated PORV will open to reduce plant
pressure.

QUESTION 6.09 (1.00)

State the FOUR sources of makeup water to the Spent Fuel Pool.
Identify between normal and emergency (or "last resort"”) sources of
makeup, AND state any preferential order of use for the normal and/or
the emergency sources.

QUESTION 6.10 (2.00)
List FOUR of the f4ve radiocactive liquid effluent monitors which have

automatic control functions upon activation of high radiation alarms,
AND briefly describe the control function for each monitor listed.

(*xxxx END OF CATEGORY 6 *xxxx)



7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 13

AND RADIOLOGICAL CONTROL

QUESTION 1.03 (1.00)

What constitutes Adverse Containment? (Include specific parameters
and values.)

QUESTION 7.08 (1.80)

An operator needs to enter a posted neutron radiation area where the
total measured neutron dose is 1.8 mr/hr. (The measured beta-gamma
radiation levels are insignificant.) He will remain in the area for
1.5 hours. 1Is a Radiation Work Permit (RWP) regquired? Briefly EX-
PLAIN why or why not.

QUESTION 7.03 (2.00)
State the FOUR SI Termination Criteria as listed in EOP 35 E-1, "Loss

of Reactor or Secondary Coolant." Be specific, and include ALL

lizted options for each criterion. Adverse containment values are
NOT required.

QUESTION 7.04 (2.00)

The following concern EOP 35 FR-H.1, "Response to Loss of
Secondary Heat Sink":

a. State the THREE conditions, each of which require that the RCP’s
be stopped. (Adverse containment values NOT required.) (1.580)

b. State ONE adverse consequence of NOT stopping the RCP’s, as
required by this procedure. (0.50)

QUESTION 7.06 (1.00)
The following concern procedure OP 3204, "“At Power Operation":

1. In case of an emergency load reduction request from Convex,
at what rate shall load be shed? (0.50)

n

What guidance 18 given concerning maintaining AFD within the
target band during an emergency load reduction? (0.850)

(*xxxxx CATEGORY 7 CONTINUED ON NEXT PAGE *xwxx)



7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 14
AND RADIOLOGICAL CONTROL

QUESTION 7.06 (1.50)

According to OP 3301D, "Reactor Coolant Pump Operation”, state the
THREE conditions which require determining that the pump shaft is free,
(by manual rotation of the shaft), prior to pump start.

QUESTION 7.07 (2.50)

A maintenance man is working inside the containment while the reactor
is at power. He is working in a radiation field of 500 mrem/hr gamma
and 45 mrad/hr combined (thermal and fast) neutron. The man is 35

years old and has a lifetime exposure through last quarter of 81.0 Rem

on his NRC Form 4. Additionally, he has accumulated 175C mrem so far
this quarter.

a. How long can the man work in the area before he exceeds his
10CFR20 limits? Show all work and state all assumptions., Round
off your answer to ‘he nearest minute. (1.80)

b. During a declared emergency, this individual volunteers to enter
a high radiation area and perform work necessary to prevent further
effluent release. In accordance with the MP3 Procedures,
what is his maximum allowed whole body exposure? (0.50)

(8]

In accordance with the Health Physics Procedures, whose
autherization (by job title/position) is required in part b? (0.50)

QUESTION 7.08 (0.80)

Change 4 to Rev. 1 of Procedure OP 3204, "At Power Operation,' neces-
sitates raising the Steam Generator Low Level Trip setpoints to >/= 36.6%

prior to achieving 70% reactor power. Why was this procedure change
required?

(x*xxxx CATEGORY 7 CONTINUED ON NEXT PAGE *x*xx)



‘ g 7. PROCEDURES -~ NORMAL, ABNORMAL, EMERGENCY
AND RADIOLOGICAL CONTROL

Page 15

QUESTION 7.09 (1.00)
Refer to attached Figure 7.1:

During a reactor startup, the Reactor Operator reports that the
reactor has achieved criticality, and that rod positions are as
follows: All shutdown banks fully withdrawn.

Control bank A fully withdrawn.

Control bank B at 138 steps withdrawn.

Contrcl bank C at 25 steps withdrawn.

Control bank D fully inserted.

State the THREE actions which are required by procedure OP 3202
"Reactor Startup” in this condition.

QUESTION 7.10 (2.00)

State the FIVE indications which are used to verify natural circu-
lation flow in procedure EOP 35 ES-0.1, "Reactor Trip Response,"
if it is determined that NO Reactor Coclant Pumps can be started.

(xxxxx END OF CATEGORY 7 *x%x%xxx)




8. ADMINISTRATIVE PROCEDURES, CONDITIONS, Page 16

AND LIMITATIONS

QUESTION 8.01 (1.50)

The shift supervisor (S85) is responsible for complying with the limits
and policies set forth in ACP 6.03, "Radicactive Liguid Waste Discharge
Policy." BState the other TWO items for which the S5 is responsible,
according to ACP 6.03, regarding radiocactive liquid waste discharge.

QUESTION 8.02 (2.00)

The following concern information found in MP3 EPIP 4701, "Unit
Incident Assessment, Clarification, And Reportability™:

a. State the NRC emergency event classification levels AND their
corresponding state posture codes, in order from the least

to the most severe. (1.00)

b. What TWO determinations are made using the State of Connecticut
Posture Code System in state and local emergency plans? (1.00)

QUESTION 8.03 (2.00)

The following concern information found in MP3 procedure ACP 1.19,
"Overtime Controls For Personnel Working At The Operating Stations"”

In cases of overtime to be worked in excess of established limits,
briefly describe the THREE overtime situations for which only the
first-level supervisor’s approval is regquired. (1.50)

Include in your answer whether each situation described INCLUDES, or
EXCLUDES shift relief/turnover time. (0.50)

QUESTION 8.04 (1.50)

Which individuals shall be allowed access to the Control Room during
emergencies, according to ACP 6.01 Control Room Procedure? (List

THREE categories of individuals.)

(**xxxx CATEGORY 8 CONTINUED CN NEXT PAGE *xxxx)




ADMINISTRATIVE PROCEDURES, CONDITIONS,

AND LIMITATIONS

QUESTION 8.08 (1.50)

The following refers to procedure OP 3250, "Removing Equipment From
Service For Maintenance.”

Assume Train A of Safety Injection is being removed from service
during Mode 1 operation to repair a pump cooling water leak.
State the cperators’ responsibility with regard to the OTHER
Safety Injection train (Train B).

QUESTION 8.06 (1.00)

State the requirement in the MP3 Technical Specifications which
exists to minimize the possibility of radiociodine release to
atmesy’ ere in the event that an irradiated fuel assembly were to
rupture, while seated in its storage rack in the spent fuel
storage pool. Specifically INCLUDE the parameter monitored,

AND the required value for the parameter.

QUESTION 8.07 (2.00)

a. State FOUR of the five bases for the technical specification
requirement that the lowest RCS loop Tavg be >/=5851 F whenever
the reactor is critical.

State the TWO surveillance items which must be performed
to ensure that this requirement is met.

(*xxxx CATEGORY 8 CONTINUED ON NEXT PAGE #xx*xx)
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ADMINISTRATIVE PROCEDURES, CONDITIONS, Page 18

AND LIMITATIONS

QUESTION 8.08 (2.00)

Assume that the plant is in Mode 6 during a refueling outage with
water level 18 feet above the reactor vessel flange, and a

gradual cooldown of RCS water in progress. No movement of core
components is in progress in the containment. However, irradiated
fuel is being moved in the spent fuel pool. The "B" emergency diesel
generator (EDG) is disassembled for overhaul. Surveillance testing
has just been performed on the "A" EDG, and it is determined that,
due to an electrical problem, the "A" EDG will not automatically
start on a loss of power signal.

In accordance with section 3.8.1.2 of the Technical Specifications,
"A.C. Sources - Shutdown”, state the FOUR actions which are required
to be performed immediately in THIS situation.

QUESTION 8.09 (1.50)

Answer the following in accordance with Technical Specification
3.5.1, "Emergency Core Cooling Systems - Accumulators”:

a. OState the action which is required to be performed IMMEDIATELY,
in the event that an ECCS accumulator is declared inoperable
due to its isolation valve being shut. (0

b. What TWO actions are required to be performed if ECCS

accumulator water boron concentration has been 2400 ppm for
greater than one hour? (1

(*xxxx END OF CATEGORY 8 *¥xxxx)
(xxxxxkxxxk END OF EXAMINATION ®xx*xkxkkxx)
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5. THEORY OF NUCLEAR POWER PLANT OPERATION,

FLUIDS, AND THERMODYNAMICS

ANSWER 5.01 (1.00)

a. Less negative
b. More negative

REFERENCE
MP3 1986 Requal Objectives, Reactor Theory, #15 & #186.

MP3 "Reactivity Coefficients & Defects" Lesson Plan Rev. 1, pp.
192004K1086 ..(KA’s)
ANSWER 8.02 (1.00)
a. More negative
b. Less negative
REFERENCE
MF3 1986 Requal Objectives, Reactor Theory, #26.
MP3 "“Neutron Poisons” Lesson Plan Rev. 1, p. 12, Item 2.
192004K110 192004K109 ..(KA’s)
ANSWER $.08 (1.00) B . i o

a. Decrease (i shordonn) Enee
b. Increase

tredir,

REFERENCE

MP3 1987 Requal Objectives, p. 10, Item C-1B3.
MP3 "Reactor Operations" Lesson Plan Rev. 1, pp. 33-35.

192002K114 ..(KA’s)
ANSWER 5.04 (1.00)
d.

(*xxxx CATEGORY 5 CONTINUED ON NEXT PAGE *x*xxx)
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5. THEORY OF NUCLEAR POWER PLANT OPERATION,
FLUIDS,AND THERMODYNAMICS
REFERENCE
MP3 Curve Book Cyclie 1, OPS Form 3209-6 Rev. 0, Page 2 of 2.
MP3 1986 Requal Objectives, Reactor Theory, #31.
182006K112 ..(KA'8)
ANSWER 5.05 (1.00)
c
REFERENCE
MP3 1988 Requal Objectives, Reactor Theory, #4.
MP3 "“Neutron Sources & Subecrit. Mult." Lesson Plan Rev. 1, p.
192003K102 192004K107 ..(KA’s)
ANSWER 5.06 (1.00)
b
REFERENCE
MP3 1986 Requal Objectives, Reactor Theory, #4.
MP3 "Reactor Operations" Lesson Text Rev. 1, p. 19.
192008K106 192008K103 192004K107 ..(KA’s)
ANSWER 5.07 (1.00)
d.
REFERENCE
MP3 1986 Requal Objectives, Reactor Theory, $5.
MP3 "Delayed Neutrons" Lesson Text Rev. 1, p. 15.
192003K109 192004K112 I KATS)
ANSWER 5.08 (1.00)

O

(*x*xxx CATEGORY 5 CONTINUED ON NEXT PAGE **xxx)
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. THEORY OF NUCLEAR POWER PLANT OPERATION,
FLUIDS, AND THERMODYNAMICS

REFERENCE

MP3 1986 Requal Objectives, Reactor Theory, #10.
MP3 "Delayed Neutrons" Lesson Plan Rev. 1, pp. 7-12.

192003K107 192005K107 ..(KA’8)
ANSWER 5.09 (1.00)

a. True

b. False
REFERENCE

MP3 1987 Requal Objectives, p. 9, Item C-1A2.
MP3 "Xenon and Samarium" Lesson Plan Rev. 1, pp. 21 - 28.
192006K106 192005K107 «o CIKATS)

ANSWER 5.10 (1.00)

a. Decrease
b. Increase

REFERENCE

MP3 1987 Requal Objectives, p. 25, Item 9A~1A.
MP3 "Boiling Processes” Lesson Plan Rev. 1, pp. 24-25.

193008K105 192005K109 ..(KA’s)
ANZAER 5.11 (1.00)

c.
REFERENCE

MP3 1987 Requal Objectives, p. 13, Item C-1C1.
MP3 "Plant Processes" Lesson Plan Rev. 1, pp. 25 - 29,

1830086K110 193006K104 192005105 ..(KA’s)
ANSWER 5.12 (1.00)
b.

(xxxx* CATEGORY © CONTINUED ON NEXT PAGE *Xxxx)
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, Page 22

FLUIDS, AND THERMODYNAMICS

REFERENCE

Steam Tables
MP3 "S.G." Lesson Plan Rev. 0, pp. 23-25.

193003K125 192008K124 192008K121 .. (KA'S)
ANSWER 5.13 (1.00)

c.
REFERENCE

MP3 1986 Requal Objectives, Heat Transfer and Fluid Flow, #25.
No Facility Reference Identified.
193009K107 192003K111 ..(KA’s)

ANSWER 5.14 (1.00)

a. Decrease
b. Decrease

REFERENCE

MP3 1987 Requal Objectives, p. 29, Item 10A/B-4B.
MP3 "Fluid Properties"” Lesson Plan Rev. 1, pp. 25-26.

191004K114 191004K108 191004K101 192003K101 ..(KA’s)
ANSWER 5.15 (1.00)

c
REFERENCE

MP3 1986 Requal Objectives, Heat Transfer and Fluid Flow, #20.
MP3 TS, Definition 1.4.
193009K102 192006K108 (KA S)

(*xxxx END OF CATEGORY 5 *x»%xx)



PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION

ANSWER 6.01 (2.00)

1. C-1 (Intermediate range overpower) - 1/2 [0.118] intermediate range
channels exceeds 20% current equivalent power [0.118], both [0.118].

2. (-2 (Power range high flux) - 1/4 [0.118) power range channels
exceeds 103% power [0.118], both [0.118].

|
3. C-3 (OT Delta~T) - 2/4 [0.118] OT Delta-T channels within 3% of |
their (continually variable) trip setpoint [0.118], both [0.118].

4, C-4 (OP Delta-T) - 2/4 [0.118] OP Delta-T channels within 3% of
their (continually variable) trip setpoint [0.118)], both [0.118].

|
\
|
5. C-5 (Turbine power) - One channel (PT-505) [0.118] of turbine |
impulse pressure indicates less than 15% power [0.118],
auto [0.118].

6. C-11 (bank D withdrawal limit) - Control bank D at 223 steps
[0.118], auto [0.118B1.,

REFERENCE i

MP3 1587 Requal Objectives, p. 5, Item 3A-3.
MP3 "Rod Control" Lesson Text Rev. 0, pp. 62-64.

001000K407 192006K103 .+ (KA's)
ANSWER 6.02 (1.00)
a. All pressurizer heaters energize. (0.28)

b. Primary pressure rises[0.25] and then stabilizes at the setpoint of
the power operated relief valves([0.25].
A single PORV will automatically open{0.25].

REFERENCE

MP3 NSSS Pzr Pressure and Level Instrumentation, pp. 6-186

Objective-1987 RQ 2A-3
1986 RQ, Describe the plant response in the event of an instrume
failure with no operator response.

010000K807 192001Ki02 co CRAT )

(x*xxxx CATEGORY 6 CONTINUED ON NEXT PAGE *x¥xxx)



ANSWER 8.03 (0.50)

Permits the feed regulating valve to provide fine control of feed

flow; (makes the feed pump speed respond slowly during and after
secondary plant transients).
REFERENCE

MP3 1987 Requal Objectives, p. 5, Item 3B-3.
MP3 "SGWLC" Lesson Plan Rev. 0, pp. 18-19,
059000K405 192002K112 192002K110 1 TEA"'S)

ANSWER 6.04 (1.00)
To protect the low pressure RHR piping [0.50] and preclude the
possibility of uncontrolled RC3 depressurization([0.25] to the RWST
[0.125] or containment sump [0.125].

REFERENCE

MP3 NSES RHR, p. 2-4
Cbjective-1987 RQ 10C-1

005000K407 192007K104 ..(KA's)
ANSWER 6.05 {1.50)

1. Transfer switch not in MAINT,

2. 86 HBU backup lcckout relay reset.

3. 86 HP primary lockout relay reset.

4, BStart failure relay not energized.

5. Control power avallable to stop circuit.

6. Shutdown relay not energized.

7. Mechanical trip circuit control power available.

8. Barring device relay not actuated. [Any 6, @ 0.25 ea.]
REFERENCE

MP3 1987 Requal Objectives, p. 7, Item 4A-2.
MP3 "Diesel Gen. & Support Systems' Lesson Plan Rev. 0, pp. 28-29.
064000G007 193008K105 colliKAY.)

(**xxx CATEGORY 6 CONTINUED ON NEXT PAGE x#*xxx)
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PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION

ANSWER 6.06 (2.00)

With control level indicating high the actual VCT level will

drop (0.50] because (charging continues but) letdown is diverted
from the VCT [0.50]. The VCT will eventually be completely drained
[0.50] because the charging pump suction will not shift to the RWST
[0.50].

REFERENCE

MP3 NSSS CVCS, pp. 8 & 9

Objective~-1986 RQ, Describe the plant response in the event of an
instrument failure with no operator response.

004000KB05 004000K106 004000A301 004000A207 193009K107

..(KA's)

ANSWER 6.07 (2.00)
Ces il
a. Thermal shock would occur [0.5] to the spray piping —26}-eand-the
because the piping downstream of the spray
valves would cool to containment ambient temperature [0.25)] and
then be subjected to, (550 F)water when spray flow started [(0.25]poR -
heor e 7
b. Pressurizer spray line low temperature alarm [0.25], which is
L 8% 990 ¥ [025]. 7O rhe SNV Ao P e [‘;‘5—71 bc‘l«exs‘pr"e’,,
REFERENCE reddle wooid rige e the rempPilapce ok Fhe per o

)
“Und Fruen by expuicrd 1o oo | EContRin Mot g i bies

Thon e s 5" e F ) b it Tc ki

MP3 "Pzr & PRT" Lesson Plan Rev. 0, §.8. C oden spray flow sracred@as]
010000K401 193010K101 . (KA’8)
ANSWER 6.08 (2.00)

Train A inputs (PCV 455A) are auctiocneered low Th (WR) [0.33] and wide
range pressure (PT 405) [0.33]. Therefore, Train A PORV will not open
(0.33]. Train B inputs (PCV 456) are aucticneered low Tc (WR) [0.33]
and wide range pressure (PT 403) [0.33). (Since COPPS is armed and
the Train B pressure setpoint is low due to the failed Tc instrument,)
PORV 456 (Train B PORV) will open [0.33].

(*xxxx CATEGORY S CONTINUED ON NEXT PAGE *xxxx)



PLANT SYSTFMS DESIGN, CONTROL, AND INSTRUMENTATION

REFERENCE

MP3 1987 Requal Objectives, p. 28, Item 10A/B3.
MP3 "Pzr. Pressure & Level"' Lesson Plan Rev. 0, pp. 11-13.
010000K403 193010K1056 ..(KA's)

ANSWER 6.09 (1.00)

Normal: Primary Grade Water System [0.2], and RWST ([0.2].
Emergency: Fire Protection Water System [0.2)] - Preferred [0.2], and
Service Water System [0.2].

REFERENCE

MP3 13887 Requal Objectives, p. 30, Item 10C/5A.
MP3 procedure 3305, pp. 9-14,
033000K404 033000K401 193010FK108 ..(KA's)

: on
ANSWER 6.10  (2.00) (cwo-RE®TE)

v/
1. Waste Neutralization Sump Monitor{%ondensate Polishing Facility}
Au*44*¢¥¥—aoadon§’%ej} to-the-aerated drains. Som 2
d-‘sdnr:\c_' slh o a0 o (Dﬂs-939’0> '
2. Turbine Building Floor Drains:, Turbine building sump effluent is
diverted to the turbine plant component cooling drain sump.
(iws 7620 )
3. Liquid Waste Monitor: Liquid waste effluent 1s isolated from the
discharge canal. : .
lWE-REEY

4. Regenerate Evaporator Monitor{Condensate Polishing Facility:)

Regenerate evaporator system effluent is diverted to the regenerate

evaporator feed tank.
(552809 )
5. Steam Generator Blowdown Monitor; Steam generator blowdown is

izolated.
[Each monitor: 0.25; each function: 0.25; total of
four each required. Function must match monitor. ]
( Avwiline (¢rctes sare ""'i rel (Cwd REYN) . Aox / wer terdevsore (i diver red re rhe
REFERENCE ierared desias (or ™ rPhe “@vniliacy m,iel«‘vj s.xn/.?)

MP3 1987 Requal Objectives, p. 15, Item C-2B4.

MF3 TS Table 3.3-12.

MP3 BOP Lesson Plans, Rad Monitors, pp. 46-47, 93+ v ¢
073000K401 193001K103 o ARA'S) g

-

m » 3 138- F ALS5w ! /7"”)/ Lovdder sare D\"ﬂﬂme"./:tt‘f :w) ff’ \)‘/
il

(**xxx END OF CATEGORY 8 *x*xxx)




7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 27

AND RADIOLOGICAL CONTROL

ANSWER 7.0 (1.00)

Containment temperature [0.25] >180 F [0.25], containment
radiaticn [0.25] >10ES5 R/Hr ([0.25].

REFERENCE
MP3 1987 Requal Objectives, p. 30, Item 10C-4.

No Facility Reference Identified.
000011K312 193003K125 193003K117 ..(KA’s)

ANSWER 7.02 (1.50)

No [0.5)]. An RWP is required if entry is to be made into a
posted neutron radiation area where neutron radiaition »>/= 2.5 wmi, hr
exists [1.0].

REFERENCE

MP3 1986 Requal Objectives, HP Procedures Objectives, #1.
MP3 SHP 4912, para. 3.1.4.

194001K103 193008K123 193008K122 ..(KA's)

ANSWER 7.03 (2.00).

1. RCS subcooling (based on core exit TC's) [0.20] >30 F [0.20] (90 F
for adv. cont.).

3% ]

a. Total feed flow to intact S/G’s [0.20] »>525 gpm [0.20], or

b. NR level in at least one intact 5/G [0.20] >4% [0.20] (34%
for adv. cont.).

(Both options -~ i.e. feed flow & NR level -- required for full
credit.)

3. RCS pressure [0.20] stable [0.10] or increasing (0.10]. (Both
options required for full credit.)

4. Pzr. level [0.20] >7% [0.20] (50% for adv. cont.).

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




7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 28

AND RADIOLOGICAL CONTROL

REFERENCE

MP3 1987 Requal Objectives, p. 2, Item 1B-4.
MP3 EQP 35 E-1, "Loss of Reactor or Secondary Ccolant” Rev. L, Step 6.

000009K321 L ¢ B
ANSWER 7.04 (2.00)
a. 1. If total feed flow to S/G’s cannot be maintained >525 gpm.[0.5]
2. If WR level in any 3 S5/G's is <39% (54% adv. cont.). {0.851
3. I1f pzr. pressure >/= 2350 psig. [0.6]

b. Dryout of the S/G’'s will occur earlier (less time available for
establishing secondary heat sink or RCS feed and bleed);
-OR-
Causes RCS feed and bleed to be less effective. [0.5]
~Ok.—
REFERENCE T orcreascs hear iaperiare RCS .

MP3 1887 Requal Objectives, p. 4, Item 2B-4.
MP3 EOP 35 FR-H.1.
MP3 EOP Development Training Text HO EOP 35 FR-H, pp.21-22.

000054K304 003000K808 ..(KA’s)
ANSWER 7.08 (1.00)
1. 5% per minute. {C.50]
2. In no case should the load reduction be halted due to AFD going out
of the target band. [0.50]
REFERENCE

MP3 1987 Requal Objectives, p. 8, Item 4A-5.
MPS OF 9204, p. 13.

045000G001 004000K405 0N4000K123 004000K122 004000K108
.. (KA's)

ANSWER 7.08 (1.50)

If the RCP has been idle for an extended period (30 days).
If RCP maintenance has been performed.
If the locp has been drained. {3; 0.5 e8.)

W DO

(xxxxx CATEGORY 7 CONTINUED ON NEXT PAGE *xxxx)



. 7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY Page 27
AND RADIOLOGICAL CONTROL

REFERENCE
MP3 1987 Requal Objectives, p. 17, Item C-2E3.

MP3 OP 3301D, p. 10.
003000K8614 004000K603 .. (KA'S)

ANSWER 7.07 (2.%50)
a. O5(N-18) = 85 REM (0.30].

Total lifetime to date = 81.0 + 1.75 = 82.75 Rem.
Total lifetime available = 85 - 82.75 = 2.25 Rem [0.30].

Total this quarter available = 3 - 1.75 = 1.25 Rem [0.30].
Quarterly is more restrictive than lifetime limit [0.10].

0.50 Rem/Hr gamma + (.045 Rad/Hr)(10 QF) neutron =
0.95 Rem/Hr dose rate [0.30].

1.25 Rem/0.95 Rem/Hr = (1.32 Hrs) = 1 Hour, 19 Minutes [0.20].
b. 25 Rem whole body one time exposure [0.50].

¢. Director of Site Emergency Operations (DSEQ) [0.50].

REFERENCE
MP3 1986 Requal Objectives, HP Procedures Objectives, #2 & #4.
10 CFR 20
MP3 SHP-4902 , pp. 6-7 & 14-18.
194001K103 007000K100 007000K103 i lKA'S)
ANSWER 7.08 (0.50)

To assure that the amount of heatsink postulated in accident analysis
is available to mitigate an accident (while an evaluation of steam gen-
erator level instruments is conducted). P 8

REFERENCE

Becavse A'ijn IM0@e¢ cacie s

2 The S6- refercace e & Cari res, Jr
4

4 @rr@df s 4a iad  ared 86 level.

MP3 OP 3204 Change 4 documentation.
045050K401 005000K104 005000K102 e KA &)

(*xxxx CATEGORY 7 CONTINUED ON NEXT PAGE *xxxx)




7. PROCEDURES - NOFMAL, ABNORMAL, EMERGENCY Page 30

AND RADIOLOGICAL CONTROL

ANSWER 7.09 (1.00)

1. Terminate the startup.
2. Drive rods in.
3. Commence boration. [3 @ 0.333 ea.]

REFERENCE

MP3 1987 Requal Objectives, p. 21, Item C-3E2.
MP3 OP 3202, precaution 4.19.

*xx ‘nclude MP3 Figure 7.1 from OP 3202 - "ROD BANK
INSERTION LIMIT vs. THERMAL POWER, FOUR LOOP
OFERATION" with examinee’3 package. *xx

001000G001 006000K601 .. (KA's)

ANSWER 7.10 (2.00)

RCS subcooling (based ¢n core exit TC) - »30 F.

5G pressures - Stable or decreasing.

RCS hot leg (WR) temperatures - Stable or decreasing.

Core exit TCs - Stable or decreasing.

RCS cold leg (WR) temperatures - At saturation for SG pressure.
[S5, @ 0.4 ea.]

OB WD

REFERENCE
MP3 1987 Requal Objectives, p. 25, Item 9A-4.

MP3 EOP 35 ES-0.1, Step 9.
000056K101 006020K404 ..(KA'S)

(xx%xx%x END OF CATEGORY 7 *%x%xXxxX)




8. ADMINISTRATIVE PROCEDURES, CONDITIONS, Page 31
AND LIMITATIONS

ANSWER 8.01 (1.50)
1. Reviewing and approving all discharges. [0.78]
2. Terminating the discharge permit, if he does not agree with the
method of discharge. [0.75]
REFERENCE

MP3 1986 Requal Objectives, ACP 6.03 Objectives, #3.
MP3 ACP 8.03 Rev. 6, Para. 5.2.
0688000G001 026020K401 026000K402 .. (KA’s)

ANSWER 8.02 (2.00)

a. Least severe (1) to most severe (4):

Classification Level State Posture Code
1 Unusual Event PCelta-One/Delta-Two
2 Alert Charlie-One

3. Site Area Emergency Charlie-Two

4 General Emergency Bravo/Alpha

[8 components, @ 0,125 ea. ]

b. 1. Used to determine which off-site protective actions to
implement, [0.50]

2. Used to determine when to man emergency operating centers. [0.50]

REFERENCE

MP3 1986 Requal Objectives, Emergency Plan Objectives, #1 & #2.
MP3 EPIP 4701, Sect. 3.1.2 & Table 4701-3.
194001A116 002000K106 002000K108 L (KA's)

(*xxxx CATEGORY 8 CONTINUED ON NEXT PAGE *%xxx)



8. ADMINISTRATIVE PROCEDURES, CONDITIONS, Page 32
AND LIMITATIONS

ANSWER 8.03 (2.00)

1. Work more than 16 hours straight [0.50], excluding shift relief/
turnover time [0.166].

2. Work more than 16 hours in a 24 hour period (0.50], excluding
shift relief/turncver time [0.166].

3. Work without a break of 8 hours between work periods [0.50],
including shift relief/turnover time [0.166].

REFERENCE
MP3 1988 Requal Objectives, ACP 1.19 Objectives, #1.

MP3 ACP 1.19, Sect. 6.2 & Fig. 7.2,
194001A103 008010K401 ..(KA's)

ANSWER 8.04 (1.50)

1. Authorized individuals responsible for direct operation of the unit.

2. Authorized personnel who may be required to support or advise the
operation.

3. Resident NRC inspectors.

REFERENCE

MP3 1986 Requal Objectives, ACP 6.01 Objectives, #4.
ACP 6.01 ». 13.

184001K105 008000K102 ..(KA’s)

ANSWER 8.056 (1.50)

Proper operation and indication of Train B SI must be verified (before
taking Train A out of service).

REFERENCE
MP3 1986 Requal Objectives, ACP Objectives, "Removing Equipment From
Service."
MP3 QP 3250, Sect. 6.11.
008000G001 008000K101 A ARA'S)

(*xxxx CATEGORY 8 CONTINUED ON NEXT PAGE %xxxx)




8. ADMINISTRATIVE PROCEDURES, CONDITIONS, Page 33
AND LIMITATIONS

ANSWER 8.06 (1.00)

Spent fuel pool water level [0.50] shall be maintained >/=23 feet
over the top of the irradiated fuel assemblies [0.50] (whenever
irradiated fuel assemblies are in the storage pool).

REFERENCE

MP3 1987 Requal Objectives, p. 31, Item 10C-5B.

MP3 TS 3.9.11 & B3.9.11.

000036G003 0610005G4 061000K111 061000K105 061000K10C1
Lo LA 8)

ANSWER 8.07 (2.00)

a. This ensures that:

MTC is within its analyzed temperature range.

Trip instrumentation is within its normal temperature range.
The P-12 interlock is above its setpoint.

The pressurizer is capable of being operable, with a bubble.
The reactor vessel is above its minimum nil-ductility
temperature. [Any 4, @ 0,25 ea.]

P WD s

b. 1. Within 15 minutes prior to achieving reactor criticality. [0.50)

2. At least once per 30 minutes when the reactor is critical
(0.166]) and Tavg <561 F [0.166], with the Tavg-Tref
Deviation Alarm not reset [0.168]. |

REFERENCE |

MP3 1987 Requal ObJjectives, p. 7, Item 3C-5,.
P T8 9.1.3.6-4, 3. 016, B B3.1.1.4,
018000G0O05 078000K301 «utRR'S)

(xxxxx CATEGORY 8 CONTINUED ON NEXT PAGE *Xxxx)



8. ADMINISTRATIVE PROCEDURES, CONDITIONS, Page 34
AND LIMITATIONS

ANSWER 8.08 (2.00)

[,

Suspend all operations involving positive reactivity changes
(cooldown).

Suspend movement of irradiated fuel.

Suspend crane operation with loads over the fuel storage pool.
Initiate corrective action to restore the required power sources
to operable status as soon as possible. [4, @ 0.5 ea.]

= W o

NOTE: No credit given if candidate states, "Suspend all operations
involving core alterations”, because the conditions of the

question stated no core component movement is in progress in
the containment.

REFERENCE

MP3 1987 Requal Objectives, p. 19, Item C-3A6.
MP3 TS Sect 3.8.1.2.

064000G00OS 078000K403 076000K402 076000K401 ..(KA’s)

ANSWER 8.08 (1.50)

a. Immediately open the isolation valve [0.5].

b. 1. Be in (at least) hot standby within 6 hours [0.5], and
2 Reduce pressurizer pressure to <1000 psig within the
following 6 hours [0.5].
REFERENCE

MP3 1987 Requal Objectives, p. 18, Item C-3A2B.
MP3 T8 Bect. 3.5.1,

00B000GO0S 001010K603 .+ (KA’s)

(*xxxx END OF CATEGORY 8 *xxxx)
(eoxxxkxaonxx END OF EXAMINATION A¥okksorkkokk )



TEST CROSS REFERENCE Page
QUESTION VALUE  REFERENCE

- —

5.01 1.00 2220000001
5.02 1.00 2270000002
5.03 1.00 2220000003
5.04 1.00 2220000004
5.05 1.00 22720000005
5.06 1.00 22200000086
5.07 1.00 2220000007
5.08 1.00 2220000008
5.09 1.00 2220000009
5.10 1.00 2220000010
5.11 1.00 2220000011
.12 1.00 2220000012
5.13 1.00 22720000013
5.14 1.00 2220000014
5.16 1.00 2220000015
15.00
6.01 2.00 2220000016
6.02 1.00 2220000017
6.03 0.50 2220000018
6.04 1.00 2220000019
8.05 1.50 2220000020
6.06 2.00 2220000021
6.07 2.00 2220000022
6.08 2.00 2220000023
6.09 1.00 2220000024
6.10 2.00 2220000025
15.00
7.01 1.00 22200000286
7.02 1.50 2220000027
7.03 2.00 2220000028
7.04 2.00 2220000029
7.08 1.00 2220000030
7.06 1.50 2220000031
7.07 2.50 2220000032
7.08 0.50 2220000033
7.09 1.00 2220000034
7.10 2.00 2220000035
15.00
8.01 1.50 2220000036
8.02 2.00 2220000037
8.03 2.00 2220000038
8.04 1.5C 2220000039
8.05 1.50 2220000040
8.086 1.00 2220000041
8.07 2.00 2220000042
8.08 2.00 2220000043
8.09 1.50 2220000044
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General Offices » Selden Sireet Berlin, Connecticut
THE CONNECHERIT | GMY. AMD BOWER F Camtases
s yisind kil P.O BOX 270
NORTHEAS! UTi TS SERVICE COMBANT HARTFORD, CONNECTICUT 06141-0270
NOBTE axt NUCLEAR ENERGY LM A o

(203) B65-5000

September 9, 1987
MP-10831
Re: l\?gﬁaG-lozl/ES-Nl/para H.1

U.S. Nuclear Regulatory Commission
Document Control Desk

Washington, D.C. 20555 ;

Reference: Facility Operating License No. NPF-49
Docket No, 50-423

September 4, 1987 NRC License Requalification
Examination Comments

Gentlemen:

Attached is the compilation of comments on the written
requalification examinations administered to Millstone Unit
No. 3 license holders on September 4, 1987.

These comments were the result of a review of the
examinations conducted by members of the Millstone Unit No. 3
training staff. 1Included are both the comments discussed
during the exam review meeting of September 4, 1987 plus
additional comments resulting from reviews conducted

subsequent to this meeting. Attendees at the September 4,
1987 meeting were:

R. Stotts - Northeast Utilities
R. Temps = NRC

M. Moehlmann - Northeast Utilities
The exam reviews were conducted considering the following:

Does the question elicit the correct response?
Is the key answer correct?

Is there potential for additional correct
responses?

4. Is the question appropriate?

1
2
3

References are provided, where necessary, to substantiate the
comments.,



U.S. Nuclear Regulatory Commission
Re€: NUREG~102!/ES8-201/para H.1
Page 2 of 2

Please contact Mr. Ron &totts, Supervisor, Operator Training,
Millstone Unit No. 3, with any questions concerning our
comments.

Yours truiy,
NORTHEAST NUCLEAR ENERGY COMPANY

g Y e

Stephen E. Scace
Station Superintendent
Millstone Nuclear Power Station

SES/RFM: jas

Attachment: Reactor Operator and
Senior Re«t’'tor Operator Exam
Comments and applicable references

¢c:t S. Collins, Brarc¢h Chief, Region I

R« Temps, Operatc¢r Licensing Branch, Region I
B. W. Ruth, Haruger Operator Training



2.07

2.07

2.09

3.05

3,05

3.05

3:07:8

REACTOR OPERATOR EXAM

PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

Agreed to change the Waste Neutralization Sump Monitor =
Condensate Polishing Facility automatic action from
"Auxiliary Condensate is diverted to the aerated drains"
to "Discharge of sump contents is terminated"”
(Reference, OP 3336D, Rev 1, Pg 43 Section 8.9)

Agreed to include an additional acceptable answer
stating "Auxiliary Condensate Monitor: Diverts
Auxiliary Building auxiliary condensate to the Auxiliary
Building Sump" (Reference, P & ID EM-135C Area M6)

Agreed to change part 2. of this answer from "Unblocks
the low pressure SI signal" to "Unblocks steamline low
pressure SI and blocks main steam line isolation on high
steam pressure rate of change" (Reference, Westinghouse
MP3 Functional Diagrams [Logics] Sheets 6 & 7)

INSTRUMENTS AND CONTROLS

Agreed to add "(C5)" as amplifying information to part
l. of this answer

Agreed to add "(Rod Control/C-16 selectable)” as
amplifying information to part 3. of this answer

Agreed to include an additional acceptable answer
stating "Steam dumps (Tref) load reject controller”
(Reference, NSSS Vol. 5, 1&C Failures, pg 35 section
6.1)

Agreed to change answer from 'Tc' to “TH" (Reference,

NSSS Vol. 4, PZR press and level, pg 14)



SENIOR REACTOR OPERATOR EXAM

S. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS AND
THERMODYNAMICS |
I
5.03 Agreed to grade this qguestion on a case by case basis |

depending on assumptions made by the examinee
6. PLANT SYSTEMS DESIGN, CONTROL AND INSTRUMENTATION

6.10 Agreed to change the Waste Neutralization Sump Monitor
- Condensate Polishing Facility automatic action from
"Auxiliary Condensate is diverted to the aerated
drains" to "Discharge of sump contents is terminated"
(Reference, OP 33367D, Rev 1, pg 43 Section 8.9)

6.10 Agreed to include an additional acceptable answer
stating "Auxiliary Condensate Monitor: Diverts
Auxiliary Building auxiliary condensate to the
Auxiliary Building Sump" (Reference, P & ID EM-135C
Area M6)

8. ADMINISTRATIVE PROCEDURES, CONDITIONS AND LIMITATIONS

8.09.b. Agreed to take into consideration the fact that the
knowledge required tc answer this question is not
reguired knowledge per the 1987 Requalification
Objectives. Millstone Unit 3 Technical Specification
required memorization policies do not include 6 hour
action statements, (Reference, 1987 Licensed Operator
Requalification Objectives pg 18 and Ron Stotts |
letter OT3-87-030, to K. L. Burton, dated February 25,

1987) |
1
|
|
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Subsequent
1. Notify the Chemistry Department.

2. When the Chemistry Department has completed sampling Waste
Neutralization Sump 3CND-TK11, remove it from
recirculation as per Section 7.1 step 7.1.5.

8.9 WASTE NEUT SUMP DIS RADIATION HI CDX 2-4
Initiating Device Setpoint |
3CND-RIY07 Sample % 2X
Background/Analysis l
Action
Auto

1. Waste Neutralization Sump to Circulating Water Discharge
Tunnel 3CND-AQV245 CLOSES.
Initial
1. If Waste Neutralization Sump 3CND-TK10 (3CND-TK11)
contents are being pumped to the Circulating Water
Discharge Tunnel:.
a. OPEN Tank 10 (Tank 11) Waste Neutralization Sump
Recirculation 3CND-AQV298A (3CND-AOV298B) at CDX
b.  CLOSE Tank 10 (Tank 11) Waste Neutralization Sump
Discharge 3CND-AOV244A (3CND-AQV244B) at CDX.
€. Note the final reading on Waste Neutralization Sump
Discharge Flow Quantity Indicator 3CND-FQI246 (CDX)

Subsequent
1 Notify the Chemistry Depar<ment

When the Chemistry Department has completed sampling Waste
Neutralization Sump 3CND-TK10 (3CND-TK11) if it was
previously lined up for pumping the contents to the
Circulating Water Discharge Tunnel, either
a. Restore the Tineup to the Circulating Water Tunnel if
radiation levels are within specification as per
Section 7.1 step 7.1.2.
. Pump the contents to the Regenerant Evaporator Feed
» Tanks as per Section.7.1 step 7.1.2
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6.1 PT 505

Consider first channel 505. The output from PT 505 is used to
perform the fecllowing functions:

° Block automatic rod withdrawal when PT 505 senses that
percent turbine load has dropped below 15 percent (if
selected by PS 5052 switch on MB7)

o Sent to the reactor protection system to develop the P-13
signal. If both PT 505 and PT 506 sense that percent
turbine load is below 10 percent, a signal is sent to P-7
(along with the 3 of 4 PR < P-10) to block the "at power"
trips.

o Generate a reference temperature signal, Tref, (if selected
by PS 5052 switch on MB7) for usage by the automatic rod
control system, temperature error circuit (Tref-Tavg)

° Generate a reference tempetature sxgnal Ttef for usage in |
the steam dump system
° Be compared to auctioneered hxgh nuclear power for use in

the automatic rod control rate of change of power mismatch
circuit (if selected by PS 5052 switch on MB7)

6.1.1. PT 505 Instrument Failure High

Consider first a high failure of PT 505. PT 505 provides an
input to the Tref circuit for use in both the rod control and
steam dump systems. The Tref circuit, however, is designed with
a high limit on its output of 587°%F - regardless of the magnitude
of PT 505 impulse pressure. With the reactor plant already at
100-percent power, the rod control system should be maintaining
auctioneered high Tavg very close to 587°F. Thus, no error

g
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switches associated with the PORVs and block valves, there are
two "arm/block" switches, train A and train B, on MB4. The
switches are in the "block" position during normal operating
conditions and are placed in "arm" when the plant is cooled down.
The redundant train A and train B pressure protection circuits
are identical; only the source of their pressure and temperature

inputs differ. [Temperature signals from each of the four hot leg

wide-range RTDs (TE 413A, 423A, 433A, and 443A) are compared.

The lowest temperature is auctioneered out and used for train A
actuation of PCV 455A; the lowest reading cold leg RTD (TE 413B,
423B, 433B, 443B) passes through a similar auctioneering unit and

is used for train B actuation of PCV 456.J>The two auctioneered

Outputs enter their own programming circuits. The programmers
purpose is to deve .op a PORV pressure actuation setpoint as a
function of RCS input temperature. Because of the nature of the
brittle fracture plenomenon, the protection setpoint
automatically lowers: as wide-range temperature lowers. The
characteristics of the pressure versus temperature program are
directly related to the analyzed vessel fracture limitations.
Actual reactor coolant system pressure, as measured by the
wide~range transmitter PT 405 and wide~range transmitter PT 403
for train A and train B respectively, is compared to the
programmed setpoint. Ag actual plant rressure rises, indicating
that an unsafe condition is being approached, the following cold
overpressure system events occur:

When pressure comes to within approximately 30 psi of the

current protection setpoint, a control board alarm alerts the
operator to find and correct the source of the problem,

When pressure reaches the setpoint, the "armed" PORVs open
and relieve to the pressurizer relief tank.

The cold overpressurization protection system is placed in
service on a plant cooldown. The train A and train B "arm/block"
switches are selacted to "arm". During heatup, the system is




C-3A2A

List the requirements for accumulator operability and state
whether one 1inoperable accumulator involves a one hour
action statement (Modes 1, 2, & 3).

C-3A22

Describe the actions required for one accumulator inoperable
due to the i1sclation valve being closed (Modes 1, 2, & 3).

C-3A3

State whether the accumulator 1solation valves have Tech

Specs associated with their thermal overload protection
devices.

Desciibe the requirements for accumulator 1solation valve
AL eircuit operability inside containment and state
whether noncompliance involves a one hour action statement

(Moses 1, 2. 8 & 8.
C~-3A5A

Describe the minimum shift crew composition requirements for
all modes of operation and include any exceptions or

provisions to these requirements.
C-3ASB

Describe the action required for noncompliance with the
minimum shift crew composition Tech Spec.

18 Page: 18 of 7%
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February 25, 1987
0T3-87-030

TO: Ken Burton
MP3 Oparatjn pervisor

ARG
.
FROM: Ron Stotts
MP3 Training Supervisor

SUBJECT: Application of Tech Specs Objectives

Attached are the general objectives for Tech Specs knowledge

as approved by TPCC in September ‘86. You and I discussed as
early as 1984 the expectations of station management in terms
of required operator knowledge of Tech Specs.

I recommend that we revisit this important area, and that
Licensed Operators should achieve the following minimum level
of Tech Specs understanding:

1) Know what items/components are covered by some LCO or
another (e.g., if a name, a system, ovr component, the
student must recognize that there is something in
Tech Specs about it)

2) Be able to locate anything in Tech Specs in a minimal
amount of time (I suggest 5 minutes to look anything
up, read it, and tell me what is required)

3) Operators should commit to memory any action required
by Tech Specs that the time frame for initiating
action precludes looking it up in the book.

While this last item may appear to be associated with #2
(above), the issue is not readily disposed. The time frame
for demonstrating the ability to use and interpret the Specs
assumes that this is the only task required, no other
concurrent duties. For this reason, I believe we must arrive
at guidance for Item #3 by one of the these two methods:

a. analyze situations that could lead to entry of each
LCO action and determine whether or not there is
sufficient time to allow reference to the book prior
to taking action, or

0S?0 REV 3-8
8r9 1
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#Application of Tech Spec Objectives

0T3-87-030
February 25, 1987
Page 2 of 2

Assign a general cut-off time (as we have
traditionally done) within which we assume that
reference to Tech Specs would not be convenient for
any situation. To date, we have established this
time to be less than one hour.

I believe we should implement the method of the general

1)

2)

cut-off time, and perhaps devote attention to the other more
detailed approach at a later date. If this is acceptable, I
further propose the following modification to our existing
criteria:

Operators with RO licenses should not be authorized
to (or responsible for) take actions directed by Tech
Specs from memory without direction by the SRO in the
control room (i.e., SCO or SS). For those required
actions that are "immediate", the RO should probably
have a good understanding of what the SRO will be
directing to be done; hence, to ensure our graduates
of initial training have this solid base, they should
be required to memorize action statements of 15
minutes or less.

Operators with Senior Reactor Operator licenseg
should commit to memory, as we had previously
defined, actions to be taken in less than 1 hour. §

If you concur with this proposal, I will initiate the
required changes to our existing Tech Specs learning
objectives and present them for our joint approval as soon as
possible.

RGS/tap

€1 Ri: Martin
M. Moehlmann
File 4.3.:2:4
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The following changes were made as a result of final review of the
examinations.

Answer 2.07/6.10

Add the following radiation monitors to the indicated part of the answer:

“(CND-REQ7)"
"(DAS-RES50)"
"(LWS=-RE70)"
"(LWC-RE65)"
“(SSR-RE08)"
“(CNA-RE47)"

Lo JJE0 I — NS G

Comment: Acceptable alternate tc noun name for radiation monitors.

Answer 4.07/7.04

Added the following:
ll- OR %
Increases heat input into RCS."

Comment: An acceptable answer to the question.

Answer 6.07
Rewrite answer as follows:
Thermal shock would occur [0.5] as follows:

To the spray piping [0.5] because the piping downstream of the spray valve
would cool to containment ambient temperature [0.25] and then be subjected
to hot (550 F) water when spray flow started [0.25].

OR

To the spray nozzle [0.5] because the nozzle would rise to the temperature
of the pressurizer [0.25] and then be exposed to cool (containment ambient
and then RCS, 550 F) water when spray flow started [0.25].

Comment: Answer was incomplete.



Answer 6.10

See 2.07

Answer 7.04

See 4.07

Answer 7.08

Add the following:
“OR

Because design inadequacies ir the SG reference legs can result in
errors in indicated SG level."

Comment: Alternate correct answer.



