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February 19, 1988

Docket Nos. 50-269, 50-270, 50-287
License Nos. DPR-38, DPR-47, DPR-55

Duke Power Company

ATTN: Mr. H. B. Tucker, Vice President
Nuclear Production Department

422 South Church Street

Charlotte, NC 28242

Gentlemen:

SUBJECT:

The NRC administered examinations on December 14, 1987, to employees of your
company who had applied for licenses to operate the Oconee Nuclear Station.
At the conclusion of the written examiration, a copy of the exam was left
with your staff.

Copies of the written examination questiecrs and answer key are included in
this report as Enclosure 2. Facility comments regarding the written
examination are included in this report as Enclosure 3.

In Sccordance with 10 CFR 2.790(a), a copy of this letter and its enclosures
will be placed in NRC's Public Document Room.

Should you have any questions concerning this letter, please contact us.
Sincerely,

(ORIGINAL SIGNED BY C. A, JULIAN)

Caudle A. Julian, Chief
Operations Branch
Division of Reactor Safety

Enclosures:

1. Exam Report 50-269/0L-87-03

2. RO/SRO Exam Questions & Answer Key
3. Facility Comments

cc w/encls 1 & 3: 1/,.542.
S. Frye, Corporate Training Director
M. S. Tuckman, Plant Manager W ‘M,M"'
o R
cc w/encls 1, 2 & 3: _JRV
T. Barr, Site Training Director RET REGC «ﬂ:’.\
0 .
bcc w/encl: (See page 2)
,0322 880219
Dgga 85000269
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bcc w/encl 1:

H. Pastis, Projec’ Manager, NRR
T. Peebles, Section Chief, DRP
Bi1l1 Dean, OL Examiner, DRS
State of South Carolina

bcc w/encs 1, 2 & 3:

Senior Resident Inspector

Operator Licensing Branch, DLPQ:NRR
Document Control Desk

Mike King, INEL
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ENCLOSURE 1
EXAMINATION REPORT - 50-269/CL-87-03

Facility Licensee: Duke Power Company

Nuclear Production Department

422 South Church Street

Charlotte, NC 28242
Facility Name: Oconee Nuclear Station
Facility Docket No.: 50-269, 50-270, 50-287

Written examinations were administered at the Region II offices in Atlanta,

Georgia.
2/l

Pate Signed

Approved by: 3 2/ ¥ /‘i&
Kenngth E. ma hief Operator
Li€ensing Section 2 Date Signed

Summary:

Chief Examiner:

Examinations on December 14, 1987.

Two Senior Reactor Operator (SRO) and two Reactor Operator (RO) candidates
were administered written re-examinations. A1l candidates passed.

Four of the 19 (21%) changes made to the answer key were a result of inadequate
or incomplete reference material provided for exam generation.




REPORT DETAILS

1. Facility Employees Contacted:

R. Swiegert, Operations Superintendent
D. Tidwell, Lead Instructor

*Attended Exit Meeting
2. Examiners:

M. King, INEL

R. Picker, INEL

*W. Dean

*Chief Examiner

At the conclusion of the written examinations, the examiners provided
Mr. Tidwell with a copy of the written examination and answer key for

3. Examination Review Meeting
review. The NRC resolutions to facility comments are listed below.

a. RO Exam (appropriate SRO questions are in parentheses)

(1) Question 1,18: Comment accepted. Recommended answer will
also be accepted.

(2) Question 1.20: Comment accepted. Answer key will be
modified as recommended

(3) Question 1.21: Comment noted. Answer key will be expanded
to accept decay characteristics of Xenon and
Samarium,

(4) Question 1.23: Comment noted. Recommended modification

will be included, but is not cogent to the
desired answer.

(5) Question 2.03(b): Comment noted. As no recommended action
was provided, facility comment will be
utilized to improve question clarity. This
information should te emphasized in the
training material,

(3) Question 2.05(b&d): Comment accepted. The recommended pair of
(6.05(b&d)) answers will also be accepted, based on
additional information provided.




(7)

(8)

(9)

(10)

(11)

\a2)

(13)

(14)

(15)

(16)

Question 2.08:

Question 2.13:
Question 2.14:

(6.18)
Question 2.19:

Question 2.21:

Question 3.13:
(6.13)
Question 3.14:

Question 3.19:

Question 3,22:

Question 3.24:

Question 4,17(a):
(7.19(a))

Question 4.17(b):
(7.19(b))

Question 4.18(a):
(8.16(a))

Comment noted. Due to some confusion over
what the initiating conditions were, answers
will be evaluated based on assumptions
stated by the candidates.

Comment accepted.
recommended.

Answer key modified as

Comnent accepted. Recommended answer
will also be accepted.

Comment accepted. Due to confusion over
the phrase "alternate source," the
recommended answer also be accepted.

Comment accepted. Answer key modified as
recommended. It is noted that the
erroneous training material has been
corrected.

Comment noted. The answer key has
been clarified as recommended.
Comment accepted. Recommended answers will
also be accepted.

Comment accepted. Answer key will be
modified 45 recommended based on additional
material prov‘ .,
Comment accepted. Answer key modified as
recommended.

Comment accepted. Additional recommended
answer will also be accepted.

Comment not accepted. The EFW flow can only
be directed through two headers, of which
one .5 the "NORMAL" path and the other is an
"EMERGENCY" path as stated in the question.
OP/1/A/1106/06, refers to the desired lineup
as the "EMERGENCY" EFW lineup. No change to
answer key.

Comment accepted. Due to lack of
specificity in the initial conditions, the
recommended answer will also be accepted.

Comment accepted. _Answer key
modified as recommended.




(20)

(21)

SRO
(1)
(2)

(3)

(6)

(7)

(8)

(9)

(10)

Question

Question

Exam
Question

Question

Question

Question

Question

Question

Question

Question

Question

Question

4.18(b):
(8.16(b))

6.2C{a):

6.20(b):

6.21(a):

Comment noted. The method of documentation,
including requisite initials or signature,
must be included to achieve full credit. SRO
involvement in the documentation process

will be accepted.

Comment not accepted. The question
explicitly stated when a calorimetric was to
be done "before" a planned power change. No
change to answer key.

Comment accepted. Question deleted.

Comment accepted. Recommended answer will also
be accepted.

Comment not accepted. The question expressly
stated that the effect of fission products and
cladding changes should be neglected. No change
to answer key.

Comment accepted. Due to the lack of question
clarity recommended answer will also be
accepted.

Comment accepted. Due to the lack of question
specificity, additional recommended answers
will also be accepted.

Comment not accepted. Recommended answer
is not specific enough to demonstrate the
knowledge required. No change to answer
key.

Comment accepted. Recommended answer will
also be accepted.

Comment noted. Since both EFW valves were
listed in the question, the answer key will
be modified to require starting of "both"
MDEFW pumps.

Comment accepted. Recommended answer will
also be accepted.

Comment accepted. Due to vagueness of the
question, the additional recommended
answers will also be accepted.



(11)

(12)

(13)

(14)

(15)

(16)

(17)
(18)

(20)

Question

Question

Question

Question

Question

Question

Question

Question

Question

Question

4, Exit Meeting

No exit meeting was held, since there was only a written examination
administered in the Region II offices.

7.18:

7.20(a):

8.07:

8.13(b):

8.15:

8.18(b):

8.21(b):

8.25:

Comment noted. Due to the vagueness of the
question, actions comensurate with a warning
alarm on RIA-40 will also be accepted.

Comment accepted. Since a copy of the most
recent revision of the procedure was not
provided to the candidates, the “"where"
portion of the question will be deleted.

Comment accepted. Both "a" and "c" will be
accepted for full credit.

Comment accepted. Due to the question's
lack of spocificity, additional recommended
answer will also be accepted.

Comment noted. Recommended modification
will be made to answer key.

Comment accepted. Question deleted based
on revised material provided by the
facility.

Comment accepted. Question deleted.

Comment accepted. Recommended answers will
be added to the answer key and required for
full credit.

Comment noted. Due to the vagueness of the
question, additional responses in addition
to those in the answer key will not be
penalized.

Comment noted. The candidates were given
the incorrect version of Technical
Specifications on the examination.
Question will be deleted.



J. B, NUCLEAR REBULATORY COMMISSION
SENIOR REACTOR OFERATOR LICENSE EXAMILATION

oa, FACILITY: DGONGE £ 883, Lo

REACTOR TYFE: PUR-B&WL77 U,

INSTRUCTIONS 10O CANDIDATE:

Use separate paper +or the answers.

DATE ADMINSTERED: 87/12/14
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EXAMINER: ELCRER, B

CANDIDATE
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Write answers on one side only.

Staple gquestion shest on top or the answer sheetls. Foints for each
question are 1ndicated 1n parentheses after the question. The passing
grade requires at least 704 in each category &and a final grade of at
ieast BOWL. Examination papers will be picked up gix (&) hours after

the examination starts.
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CATEGORY ¥ OF CANDIDATE 'S CATEGORY
VALUE _TOTAL SCORE VALUE
e L T 7% - - I N = e gy LS, Sl
-g§;§9_- _Engé ______________ s e s e B
b g 7 IS Tt G AU (L S e U
000 _23.0% SR
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All work done on this examination 1s
nor receivedg aid.

S, - THEORY OF NUCLEAR FOWER FLANT
OFERATION, FLUIDS,AND
THERMODYRAMICS

&. PLANT SYSTEMS DESIGN, CONTROL
AND INSTRUMENTAT ION

7.  FROCEDURES = NORMAL , ABNORMAL,
=MERGENCY AND RADIOLOGICAL
CONTROL

8. ADMINISTRATIVE FROCEDURES,
CONDITIONS, AND LIMITATIUNG

Totals

my Wi, I have nelthar given
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tHQwa#ﬁinistrttioﬁ ot this exdminat@an the following rules apply:

s thqt;ng on the .xamination means an automatis denial of your appl:catzon
3] lnd could rcault in more severe penalties.

_i#ﬁstrﬁnm-;rips_irp'to te limited and only one candidate'it a ti.sne may
' liaya, You must avoid all contacts with anyone cutside the examination

roam to avoid even the appearanca o passibzlity of cheating.
Uﬁﬂ blnck ink or dark pencil cnly to facilitate legible rcprnduchzonc.

ﬁr;nt your name in the biank provided con the cover sheet of the
Bxaminaticn.
;

Fill in the date on the cover sheet of the examination (1f necessaryl.

Use only the paper provided for answers.

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

Consecutively nunber each answer sheet, write "End of Catecory i és

——

appropriate, start ®ach category on a new page, write only on one side
of the paper, and write "Last Fage" on the last answer shest.

Number each answer as to category and number , far example, 1.4, &.3.

Skip at least three lines betwsen each answer.

. Separate answer shests from pad and place finished answer sheets face

down on your gesk or table.
Use abbreviations only if they arc commoniy uUsed in facility literature.

The point value for each question is i1ndicated in parentheses after the

Tguestion and can be used as a4 guiae for the depth of answer regquired.

Show all calzulatisns, methods, or assumptions used to obtain an answer

to mathematical problems whether indicated in the question orf not.

Partial credit may be given. Theretors, ANSWER ALL FARTS OF THE

QUESTION AND DO NOT LEAVE ANY ANSWER BLANK.

1¥ parts of the examination are not clear as to intent, ask gquestions of
the examiner wnly.

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

Lol
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b.

A

QUESTION

%Lhussrxou 80170 (1,50

;  WHICH of the following i1s NOT a basis for the Minimum Tempnratura for
i 'Erxttcality LCas

The moderator temperature coefficient 1s within 1ls analyzed
temperatura range.

The reactor boron concentration 1s at the critical concentration
with a negative MTC.

The pressurizer ie capable of being 1n an operable status with a
steam bubble.

The reactor pressure vessel is above its minimum RTndt temperatwe.

CBUESTION  S5.02 (1,00

- Far WHAT thermodynamic reascn should & nitrogen bubble NIT be main-
}¢ tained 1in the pressurizer during power operation?’

S5.02 (1.00)

Which of the +cllowing stelements is CORRECTY

{. . During a reactor start-up power is being raised above the point of
" - aoding heat (FOAH) . Assune a linear reactor power increéase to
I about 3% power.

Since header pressure is 885 psig, Tave will rnot rise above the
corrasponding saturation temperature of 332 degF.

SBince the 0TS56s are low level limited and heacer pregsure 1€ being

maintained at BBE psig, Tave will rise and the steam temperature will

tend to follow Tk

With the header pressutrs beling maintained at 8895 psig, the 0756 will

remain at saturated conditions and no superheat will be added.

Since the 0756z are low level limited, the steam 18 superheated at

zerc power conditions and the superheat rises proportionally with power

(#xzxxx CATEGORY S CONTINUED OGN NEXT PAGCE #x%xes)
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QUEBTION  5.04  (1.00)
The reactor is at 70% power with the IC5 in full auto. quer'La?Ql is

th. shutdown margin. ABBUME sufficient rod worth to accommodate the
power change, and no boron changes.

&, Immedi ately following the power i1ncrease the shutdown margin will hava 

increased, approximately five hours atter the transient, shutdown
margin will be at its highest value and will start decreasing.

b. Fower level has no effect on shutdawn margin.

Cs Immediately following the power i1ncresase the shutdown margin will be
unchenged, 1t will then decrease ror auproximately the ftirst +1ve
hours following the transient; then slart increasing.

d. Immediately +ollowing the power i1ncrease the shutdown margin will be

unchanged, it will then i1ncrease for approximately the +irst five
hours following the transient, then start decreasing.

QUEST 10N 5085 (1007
Which of the following statemants is CORRECT?

The reactor is critical at 10E-8 ampg end control rods are inserted by
1% rod index.

a. power will decrease to 10E-9 amps

L. FPower will decrease to the subcritical multiplication level
corresponding to the amount of negative reactivity inserted.

C. Fouwsr will decrease until the fuel temp coerricient (Doppler)
counters the rod insartion.

d., Tave will decrease, adding positive resctivity preventing
any pawer change.

(#%»ae CATEGDRY S CONTINUED O NEXT FAGE sx¥ss)

. increased to 80%. CHODSE the statement that BEST describes what happens to

e e
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Nhich of the fw;lewing statements is EORRECY? : Lapiarmer SO

WTnp ﬁgactor is at A00% power wit™ the Rod Control in manual and

1 rods are inserted by 1% Red Ind;x.

'

¥
=
Reactor powsr will decrease and level off at a new critical

power level, with the amount o+ the decrease beiinyg determined
. by the power deficit,

Reactor power will continue to decrease until contraol rods
are withdrawn 1% rod index.

t(qkpaﬁtor'power'ﬂxll decrease and level off at a new critical

d.

L RUESTI

Th
ia

st

a.

=)

C.

power level, with the amount of the decrease being determlnbdf
by the Xenon coefticient.

Reactor power will decrsase and level off at a new critical
power level, with the amount of the decrease being determined
by the Tave decrezse (alpha Ti. |

O S.07 (1.00)

e reactor trips from Full power, equilibrium xenon conditions. Six hourﬁ-{J

ter the reactor is brought critical at 10-8 amps on the intermediate

rangi. I¥ power level is maintained &t 10-8 amps whith of the folliowing

atements is CORRECT concerning contrel rod motion?

Rode will approsimately remain as is since the xenon
concentration i1s independent of time.

Rods will fave to be withdrawn since wenon will closely
follow its normal bulild-in rate.

Rodae will have to be rapidliy inserted since the critical
reactor will cause a high rate af xenon burnout..

Rods will have to be inserted due te xenon decay.

(nwesanw CATEBORY S CONTINUED ON NEXT FAGE #=sias)
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QUESTION.  5.10  {1.00)
| Indicate how natural circulation will be affected by each of the following |
«E{j" situations. Consider each one separately and answer INCREASE, DECREASE, or
NO EFFECT. ; ' . - o

(L S Y Reduction of turbine bypass valwve setpoint '1

ﬁ_": b, Reduction ot feedwater temperature
Ce Decrease in D7S6 level |

d. Increase in RLS pressure ‘ |

C@UESTION  S.11  (1.00)

I Select the correct answer:

With the RCS saturated, WHAT 1s the BEST indication cf a LOBS of
natural circulation flow or interruption of boiler condenser

cooling (reflux boiling)?

a. Decreasing OTEG temperature, Tc equal ta 0T86 Tsat, Frimary
dt increasing.

b. Decreasing OTEG pressure, decreasing Tc, and decreasing Th.

b ) c. Incore T/C and Th increasing, OTSEE Tsat increasing, and
j , Tc increasing

d. incere T/C temperature increasing, 0TS6 Tsat constant,
RLCS pressure increasing.

(eaxs% CATEGURY T CONTINUED ON NEXT FAGE nssas)
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COMER_ PLANT_OPERATION. B u,

_NUJCL LEAR_
_THERMO !NQMGS

:-f.bhesﬂm .42  (1.00)

‘Hhich one cf the following statesents correctly describes the behavior
of RCB pressure, if a Small Break LOCA were to occur withoul Feedwater
‘available? (Assune no ESF/ECCS actuation) -

Pressure ;nitiallf'docraasés slowly, then rapidiy drops when the
OTSBs are boiled dry.

Fressure initially decreases, then rapidly increases when the UTSGs
boil dry.

Pressure initially decreases, then when 0TS86s boil dry, continues to
decrease, but at a much slowser rate.

Fressure decreases slowly until 1t lavels of+ somewhere above ECCS
actuation oressure.

Fressure 1nitiaily increases, then rapidly drops when the O0T5G6s are
boiled dry.

 QUESTION  5.13  (1.00)

The source, intermediate and power range channels all use boran in their
respective detectors (BFJ or boron lined). Which one of the foliowing
16 the CORRECT reason for the use of boron?

It reduces the critical volume (size) of the detector. Since
detectors which rely solely on gas 1agnization by neutrons are much
larger.

Neutrons do not carry a net electric charge. Theretore neutron
detection must depend upan their interaction with target nuclei.

Ionization of the boron by nsutrons 1s auch more responsive and
dccurate than cther ionizations such &8 neubtron-rhodium uswed in the
in~-core detectors.

The neutran=boron reaction produces beta particles which have a much
higher specific 1onization than the nsutron—gas reaciion alaong,

(#x#3% CATEGURY 9 CONTINUED ON NEXT FAGE #*#%4#%)
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GUESTION

5»14 (1.00)

3 ‘A gnneral ruio ie often stated "doubling the count rate halves the margin
to criticality”. 7This is mathematically stated by the equation:

'CRXICRQ = (1-Keff2)/(1-Keif1).

thch on. of the following statements is CORRECT concerning the above
statement and squation?

A second doubling of the count rate will result in the reactor
becoming €ritical or supercritical.

The equatiaon enly approximates the instantansedus change in count rate;
once the equilibrium velue is reached, the count rate will be higher.

Equal changes in Keff result 1n equal changes 1n subcritical
multiplication level.

Both reffl and KeffZ have to be less tnhnan 1.0.

The statement 15 approximately correst but CR1 and CRZ are inverted.

818 {0.00)

Question/answer/reference deleted fron @xam.

{#wwnx CATEGRRY 3 CONTINUED ON NEXT FABE =#xs%)
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u Wﬁﬂﬁ tb-frigiwn Ehat pruviden the greatest hqat flux in the OTSG. ‘j\ ;ijq
;gjbé NAME the rnglan tﬁat expands the least amount dus to @ pqwur 1¢y.1 ’ ‘y%?

a= F s Jim:rsnu in the DTEG. g

) \_,flf

. .‘1!.“”-‘ 3 1:_
-F {* . :‘ u
nyasmm S.17 - t1.00) | Tty 3
ﬁjff‘ STATE TWO reasons that Emergency Feedwater can have a larger cooling ﬁ

‘@ftect on the RCS than Main Feedwater, assuming the same secondary flow
_rato and normal primary flow rates.

ﬂ"@U$9T10N 5.18 7 t1.50)

?4‘ . - Xenon oscillations can occur in essentiaily three plnnes. LIST and .
3 DEFINE the three planas.

W 1
" QUESTION  5.19  (1.00)

LR |
o FROVIDE the TWO reasons as listed in Technical Specificatione why the -
o  Maximum Linear Heat Rate is limited. '
‘-“\"

i

T

. 1

O QUESTION  5.20 | (2.50)

.2 . During operation at 254 power with three Reactor Coolant Fumps (RCF) 1n
' opperation, the fourth RCF (loop A) is started. Assuming the IC5 i1s in
&utaﬂatic. HOW will the FINAL value of the parameters listed below

i charige as compared to the INITIAL vealues?

f;i a. Feed flow (each Q786) (.00

& b:  OTSE level (wach OTE6) (.00

o?

l . RCS delta Tc (0:S)

‘ |
. |

B (#wanx CATEGORY 5 CONTINUED ON NEXT FAGE 2ss%w)




s,ai " 3.000

', Hﬂh ard Y uould the actual crxtical rod pesition r~y from the
s q:gim ted critical rod position (ECP) for each of the faollowing
s d;tuau ‘ns. The reactor had operated at 100% for three months.
i Canildar oich case separately.

e 100 hours is used in the ECF instead of the actual 10 noUrs.,

Hmﬂi»gb. The actual boron concentration is 100 bpm lower than that used fdr
s ihi ECF.

. 20 BFFD is used in the ECP instead of the actual Z00 EFFD.

,;rﬂu&ar N I8.Z2 (iS50

L) "WHAT changes have Leen made to the Axial Fower Shaping Rods (AFBRs) on
b all I units from previous cycles and HOW has this change improved the
AFBR’'s capability to control axial flux imoalances”

R s
L GUESYION 5,23 (1.00)

g The pressurizéer PORYV 18 leaking by during operation at B34 power.

H Assuming a Quench Tank pressure of 20 psia and saturation conditions 1n
e  the prestsuarizer corresponding to 2240 psia, WHAT is the quality of
steam downstream of the FORY?Y Show all calculations.

| QUESTION  5.24 {1.00)

EXFLAIN the effect on Moderator Temperature Coefficient (MTC) and Fuel

b Temperature Coci-ficient (Fil) as the core ages (fiuel depletiond.
e Iindicate whether tihsy become MORE OR LESE NEGATIVE and tihe reason far
g the change, Disregard +fission products and cladding eftacts.

L (NuBn% CATEGORY 5 CONTINUED ON NEXT PAGE #x#x#)
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3 1,000

EXFLAIN why & normal power incresse will causé neutron flux te
q@;ﬁgﬁtly toward the bottom of the core. Disregard xman',pﬂm:;tg.

(#ex4e END OF LATEGORY

=
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6.01 (1.00)
el Qﬁlch one of the following statements is correct?
As a result of a loss of instrument air .... - =

4. Makeup is lost, RCP seal injection increases

c. Makeup is lost, SCF seal injection is lost

b. Mnkéup'ln:reanEs, RCF seal injection increases ' ' . ¢_1
: I

d. Makeup increases, RCPF sesl injection is lost ’
h

1

. GUESTION  &.02  (1.00)

WHY is 1mproper venting & potentially damaging situatic for a control )
vod drive mecnanism?

. Loss of the hydraulic buffer.
b. Loss of coonling to the drive stator.
€. Uncoupling of the stator and rotor field. |

d. Erosions of the thermal barrier.

L QUESTION  6.03 (1.00

!
WHICH breaker and/or contactor combination below would result in :
de-energizing ALL CRD motors? ‘

a. FBreaker A, Breaker C, Contactor F.
b. Breasker A, Breaker B, Contactor F.
t: Breaker B, Breaker D, Contactor E.

o . Breaker B, Contacter E, Contactor F.

{easan CATLI0RY & CONTINUED ON NEXT FPARGE +#xxx)
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bu04 tl Q0)

ﬁgrlnq an emergency situation (i.e. LOCA, OTSG tube rupture gtc.) where
thﬁ SPDE was sensing an invalid input afiactinq parameter determtnatxon.
CWHICH nﬂc af the 4ullowing is correct?

a; © Function block color remairec the ssme and #1ashes.

© _b. An alarm output indicating am invalid input for that function
ﬁvﬂsu-'h_ -uill be output.

&y 2, An alarm output indicating invalid input and alarm indicating
: 4unctiun indeterminate,

% - Functzon block color changes to red and flashes intermittently.

L CGUESTION .09 {1.50

Select value or words in the parenthesis that will be the final wunit
-+ cenditions for sach of the following, after a turbine bypass valve fails
cpen at 100% power.

5 ai Feedwater Gemand_____ %. (93, 98, 108, 107).
it i P. Actual feedwater f1low determined by_____________. (SBteam demand, "igh
ﬂf‘ ‘ level limi¢s, feedwater demand).
;1 c. Tave approrximately ____ F. (575, 579, S85, S86).
I?r d. furbine haadef'pressurc e B@tpoant. (ab0vé, below, sawe)
Hy q: Reactor power ___ %« (93, 99, 101, 105)

| QUESTION &.06  (2.00)
| LIBT FOUR sigrals which are used to derive the EBTU limit in the

lntegrated Control Bystem, and INDICATE whether increazing power RALIZSES,
LOWERS, or causes NO COANGE in the BTU limits for each signal.

(wxenx CATEGORY & CONTINUED ON NEXT FAGE #x%ss)
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£1.80)

ﬁ?ﬂ?ﬁ thﬂ qctUltian ietpotntﬁ for the fnllouinq Enqinéernd Safpty P P
- Features. , i . TV g

"%;TM'H;QH Prussure Injectisa

ar Lpu\Praasura Injection | ' ' e '[ Lﬂ"4

“&.  Reactor Building leolatian - Lt g

d.  Reactor Building Spray : "f?

.-ﬁj‘

x|

i =y

. ‘ . ) H
© QUESTION = A.08 (0.5 | S

WHAT 18 indicated i1f the Sync Verificatiocn Indicator lamp on a
~Static Inverter stays on continuously, but at half arightness?

.
_ _ 3
'-FH a. WHAT FOUR trips are bypassed by th? shutdown bypass switch 1n the { L
: ' RFS cabinets? 1,00 '

o -1 'wHﬂT di‘férent limits, ONE AUTOMATIC and ONE ADMINISTRATIVE, are
E _imposeu wher going to shutdown bypass? (0. 9)
 GUESTION  6.10  (1.00) ' 1

LIST the TWO parameters used to determine whether oF not MFWFTs have
b, tripped which enable an automat.c start of the EFW pumps.
.32
fﬂ‘

i QUESTION  &.11 (2. 50) .

R LISBT ALL the everts that occwr when ESS cthannmels 3 and & actuate upon
i 4 psig RB pressure.

(axsn® CATEBDRY & CONTINUED (N NEXT FAGE #%&w%se)
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B T AL SN Co S i RCUSE T-
1.'f-.| L n T e s e .‘.L-q_r,':‘ I e o “'F

',‘;ﬂn a.xz (2000

iy STATE TﬂD dlssqn fnatur-s AND the purposes of the Reactor Suild;ng | e )
. cgg!ing system that-pnsuru nn-rah;lity during a LOE& accident whnru LloFpd ‘
large pressures could exist. : {’4!
LLI_ , i K : %J
2 hu::p-rtm 64T (1.25) ; | | : S i
'.- LI | : =
}i? NHQT FIVE valves in the Emergancy Feedwater System are provided with i
;L&T nitregen brttles for bhckup operating supply?
- i ' x ’ i il
Jif L‘f_-.
| .'-‘ "7 _
duasrxon 6.14  (1.25) ‘ - r G
! {r. LIST TWO essential ESF-Diesel trips that are always active and THREE ‘
" NON-essential SS5F-Diesel trips. NOTE: If btrips are the same type for
o tandem engines consider the trip as only one.
i . ‘
E;L
. GUESTION  6.1T {2.00)
el !
&. STATE the TWO -Functions and associated setpoints of the pressurizer
| : FORVS. : (1 )
e
b
| b. TRUE or FALSE
L ]II 2 ; B
Ee” s Without a RCP supplying Fredsurizer Spray Flow there is no spray
;:E:."—:ﬂ_. available to dampen insurges to the Fresswizer. (0.5
\ o
I QUESTION  6.1&  (0.00)
i e
L 7 CQuestion /Answer/referecnce deleted from exam.
|
o
L
‘ ;'
e
i J.‘ ' (e¥=px CATEGDRY & COMTINUELD ON NEXT FRAGE #x€ws) |
) _ |




48 .?13-.¢:ff@1?f@7-Jgh’fTﬁ“;’115 g o sy i A DR v OO el FEA R
DESIGN, CONTROL. AND_INSTRUMENTATION L Paga 1@ "
Sal7 (1,00}
. WHAT is the reason for the Seal Return Valve closing interlock, in the
> qu-ng that seal injection is lost and the RCPs are off for Unit 272
by 1
| GUESTION 6.18  (2.50)
?75,3 The follaﬂing‘ccncern the HFI system:
3 a. WHAT TMl modification was installed to srevent Quarter Lore
" Cooling™ INCLUDE indications &nd controls. (2.0)
b, - }
k- 'b. Above WHAT power levels is considered are the worst case for Ouarter
Core Cooling? (0, 5)
Y QUESTION © &.19  (1.00)
a WHAT problem would result, while patching NI-5 to replace the NI-9
- feed to the ICS. ASSUMING the IUS 1s in full sutomatic contrcl.
. 1
ht

| QUESTION  6.20  (1.00)

E _ a. DESCRIBE how the Analog Channels of the Enginesred Safecuards System
CENa are manually tripped.

b. HAfter a trip, HOW is a reset of the Analog system accomplished?

CCQUESTION &.21 (2. 00

a, How 18 automatic 0756 le.el control via FDW-31&/31&
initiated”™ (1.3

b. What action will ococur in the event that the train
“gY level input to FDW~315 is selected and instrument
- power to KVIC is lost, (1.0)

(#anxn END OF CATEGORY & *=xax)
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-5-64‘ L 41.00) e
. .
MHICH nno af the *alluuﬁn conforma to the step. numbcr;ng and rﬁlcﬁ Eﬁ“‘r'*‘ﬂi
& for WCQntralxing procedures such as quilﬁlllozlxo. Unit A AR Ly
m"i - : . ‘ ‘I-,’l‘-.1 s i) )_‘“i:i“
4-7‘1 £
 a. Steps following number' can be done in parallel ynth ather nuobernd :
. . steps. ; ‘ TN ik
r_‘- F, 3 I (R, ' -
L b. PFrior to going o hi hext sequential step, all parallel steps T I
. should be accomplished unless otherwise stated. S e ol
?1ﬁ4: c. All steps following a bullet ( ) are parallel steps and can be dode
T L. alang with a critical step but not in any sequence. :
. | d. Steps must be done in the order listed regardiess of how they are
ﬁjirﬁV . numbered or cesignated. : i
L“ 3 “‘
QHESTIDN 708 (0.8
i}i:_ HHAT RCF seal leakage limita for Unit I requires notifying the Duty s
. Enginear? ' s
A © a. 1.5 gpm
1 5 “B. 2.1 gpm
H‘ Ty 2.7 gom ‘
| d. 3.0 gpm
T
i
1
1
i
‘\‘
b/
g
Jur |
e
BT (xwmse CATEGBORY 7 CONTINUED ON NEXT PAGE *xewx)




: —fén it 7 O& (Lhﬂﬂp y ' o ‘ : ) ‘_ - .:__‘ “ —": : | “H*..

ALz S ‘ ) "r",ﬂ_
mg' nccb Seal Leakage Limt on Unit 3 requires a plant ihutdwn *nd.. vy b
; dpprpssuriiqtinn if ak&eadeﬂ ftor more than one hqur? =y ] H L e A
Tﬂ i; 2.1 me __ e j :  _1 ‘ ; | I
b, 2.75 gpm i
B wh . H "
}y- X _\_‘;.__‘ 3.0 gpm _
jr:l ‘_.:'_J"‘j (- 56 3-&5 bpm P ’
":‘—L‘ ‘ o
e
R |
- “MS‘H'&M 7.07 (1.00) a8
FE
fﬁ:-ﬂ WHAT (s tha preiarrwd method for achxevanq high speed operation of &
T ‘Reactor Building Cooling Fan 1f the fan 1s presently running in Low
f;‘-- spe- d, as described i1n OF41/A/1104/13, "Reactor Building Cooling System?
A ' .
o a. Turn to high speed,
r . Turn off, then to high speed. £

c.  Tu off, wait 30 minutes, then turn to high passing through auto.

{7 d. Turn tn auto, wait 3I0 minutes, then turn to high speed.
|

STATE THREE conditions that require &t least one train of reactor
bBuilding spray to be oparable.

VBUEETIC.  7.0% | 12.00)

LiSY the “"VE automatic actions that should occur for a reactor trip
according to Emergency Procedures, EF/IAZ1800/01.

(e CATEGORY 7 CONTINUED ON NEXT FRAGE #xsxx)
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7.14  (1.00)

| Under WHAT TWO conditions can a RUF be restarted after only a two
. second delay?

GUESTION 7.15 (1.00)

,ﬁ; What are the 4 1mmediate manual actions reguiresd on a 1055
tor partial loss) of 1KI bus (Loss of 1CS powser)?

: nuﬂsrlnn 7.16 (Z.00)

WHAT are the FOUR rnqu&rements necessary to &llow the operator to
gy disengage the fuel grapple from a fuel assembly? ASSUME a1l noisting
& eteps to reach the point of disengagement have been completed.

5TEQUEBTION‘ 7.47 11,000

T s What 18 the criteria for required RCF shutdown per the EOF
B (EP/1/A/1800/01), based on subcooling margin?

GUESTION 7:18 (1.00)

WHAT indication tells the operator when all nitrogen nas been vented
from the pressurizer, when forming a steam bubble in accordance with
OF/0/R/1 103705, "Fressurizer Operatiocns”™’

GUESTION T+ 19 {14003

According to ODF/Z1/A/1102/01 "Centrolling Frocedure for Unit Startuph,
WHAT must be done 1+ activity above batckground exists on the QTSE
secandary side?

(#ne¥s CATEBORY. 7 CONTINUED ON NEXT FAQGE sw%¥s)




L 7.R0 (1.50)

”JQQ wHEN 1s it required to route EFW flow to “he Emergency Header?

[ b. WHAT OTSG level should be maintaired if there are NO RCF's

- oeperating? ;> |

._i. e

e

{3

T QUESTION. 7.21 - (1.%0)

s . ‘ .
e Referring to Frocedure OF/2/A/1102/02, Reactor Trip Recovery provided,
b et answer the following specific gquestions:

[ © ' &, WHAT must be done if the SRO i4 the SRO becomes unavailable?(0.3)
il

iﬁ T b.e WHAT must be done prior to exceeding 154 power ?(0,5)

:j' €. WHY is 1t necessary to avoid changing load too fast?(0.5)

" QUESTION  7.22  (2.50)
e Referring to Procedure OF/1/A/71104/04 "Low Pressure Injection System” with
o enclosuraes, provide the following.
12

. @a. WHERE can it be found and WHAT is the ainimum NFSEH for & RCF during
- heatup at 200 degrees F?(1.0)

. WHEN and why must 1LF-=11, 38 and 94 be verified closed manually? (1.0)

€. WHAT is the controlier location and position for valve 1LF+~103 when
placing the LFPI in the ES mode? (0.5)

{emua® END UF CATEGORY 7 EmEnd




801 4‘z+om‘-

Lﬂﬁin tnq aca is in 3 condition with pressure above . L p!ig ba&h
jEFT s shall be gperable with a mipioun level of __ _b___ feat, a mifl-
antmntrahxan ot borated water a# _E... Ppm boron, and a pras- 2

nurs oi PR - Ps1g.

Lk adoed

_.‘amenw 8,02 {1,000 ' ‘ SERSR

i li the siecified survelllance frequeniy of a piece of equipment 1s
;NJH ‘ mnnthiy. what is thq maximws allowable interval between suw veillances?

w'il;_“z" :r__ﬂgu Z8 éays ‘ v _ ‘ ﬂ
b, 38 days

.
Pt AR
T Wy

i . e« A4S days ‘ ‘ =

| d. 60 cays : s

BUESTION 8.03 (1.50) &
- )

[ INDICATE whather the following statements cencerning "SRO 1n tne
s Control Room" dutiaes are TRUE or FALSE.

R a. May NOV provide relief for Control Room operators.
i b, éncomos the reader of EOP should 1ts use be required.

€. May leave the control room if the Unit is below 350 degrees F.

(#pxen CATEGORY & CONTINUED ON NEXT FAGE #xxes)
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Y

The procedure 1% to be used primarily during urit outages and emesgency
situations when station manpcwer i1s short, However, it may be used
anytime when more than one foreman or group is working on the samne
piece of equipment. '

The +inal work group shall no remove from, Or return to service, any
station equipment as this is the responsibility of station personnel
assigned initial maintenance responsibility.

The work group may nlace supplemental red tage on any station eguipment
tnat nas at least one station two part serialized red tag (stub type)

- When working on equipment tagged to them, the work group can change the

position af a valve, switch, cut out or remcve valve from the line,
etc., that has a station red tag attached to 1t, provigded thay remove
red tags 1f 1t 1s necessary to operate equipment Lo verity repairs.

:"WESTIDN ¥ 'Sc Q7 (0. 8)

True or False (0.5)

Equipment found to be Out 0OFf Tolerance (DOT) is considered to be inoperable
untii proper evaluation is completed to determine i1+ the GUT is
canservative.

{wnas DATEGORY 8 COWTINUED ON NEXT FABE #ea=#)
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‘ ﬁ;ﬂhitﬂﬁﬂhq.ai thﬂ—#ﬂltOﬂtnq is correct regardan the "Use ot thfav'd :

- Procedures"? bl

&i ‘Hach enclonurs Bf an OF or FT will be used with the body oF & .’ _

. procedure. (Shall bs varified agaxnnt the Control Copy prior
- to each usel

' b. 1f the need arises that sp-cxal instructions are to be used 1n
T ‘per&bréaﬂce of our work, these instructions shall be dated and
. A ‘ iiqned by the Supqrintnndent of Operations, Uperating Engineer .
'ﬁ%F  . or his designee (SR0O).

| &. 1% the desired or anticipated results are not achieved, the
:M-i‘“” individual should proceed, because for the unanmticipated

R - results 18 not readily evident, except to more experienced
ffh”” individual or the supervisor.

‘ﬁ;_ @.‘ if, during the course of an evelution, 1t becomes rnecessary
RRt Y to abort & procedure prior to completion, a new warking copy
5 o shall be used to ensure corre tness of the procedure and

e - - enclosures prior to restart of the evolubian,

e ‘

i ”,
_H_;:I"_ 5

| QUESTION 8.0%  (1.00)

A Indicate whether sach ot the following is a dutylresponsibility of the ,
[k - Lontrol Reoam 8RO, Control Room RO, or BUTH as described in OMF 2-1 "Duties 1
| and Responsibilities of the Reactor Dperators and Senior Reactor

i - Operators", Enclosure 4.1 and 4,2

_ 4. Shall not perform any administrative duties that may distract from
e - the sate operation of the plant.

T b. Shall be regquired in the Contral Reoom from which the Umt is cperated
anytime the RC Temperature on that Unit 15 above L00 aagrees F.

&, He/She shall also report to the Dispatcher any ceonditigns which
- indicate that a unit shutdown o significant load reduction might
I{‘ be necessary.
1 ‘d. Bhall ensurs that he/she is properly relieved prigr to crossing the

y“ : boundaries listed in Encloswe 4.3,

(waadte CATEGORY & CONTINUEDL ON NEXY FABE xsw%sa) i
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14%$,T{i1 ”E‘ i
s g | ‘Hn,
-Hmdﬂ . a.u 404 00) )
wxm/ﬂﬂwmwnrmcu deiated from eam.
=t
A'__ e

-

M'noﬂ B.1S (2,00

p . @. WHOSE approval is neceusary to deviate from the sequence of
A sequentially nunbered steps 1n an OFERATING Hrucudure accorﬁing te
AT 1. tm Uperations Manual?

LR ol :
"y wﬁb. How and by whom is the change ﬁacumentﬂd?
|;‘ . . ' .
*iﬂ|
ﬁq.sfwu Bl (.00
ﬁ e 1¥ an axtensiﬁn ie granted for rau;ntion exposure, HOW long is the
- axtension valid (TWO CRITERIA)?
..I
i

| QUESTION 8,17  (1.00)

ol The following concarn the ONS Emergency Flan.

%T“ WHAT TWO Duties end Responsibilities of the Emergency Coordinator
B are ROT delegabie”

e

ol

(wansd UATEGORY 8 CONTINUED ON NEXZT FREE =sasex)







k_m ngza 4.00)

© WHICH Flux [ Ak emeit’ syst&m is the aost nra*arred method of
. *di%’hdtnlna the Guadrant P@n.r 7g1t L!ﬂits? : ,

g

-I
'\

BU&SVIEN , 8.23 (1.00)

“.‘*ﬂ to 24 nours with ONE idle RCF in each loop (except for t-tttng)?
e | See TS 3.!.1.: provided.

thou B.24  (0.00)
Wi i .'I_
il Guestcion/Answer /Reference deleted from exam. ' ¥ S

L BUESTION  8.25  (1.50)
TRUE or FALSE

3
L '
i Indicate whether the tollowing statements concerning tagging are TRUE
ey or FALBE.
‘;Tﬁli a. In an ares where neat generation and/or moisture may b2 a possibie
o - problem; wire should nat be used to attach Red Tags to equipment.
ihl" b. If more than one Supervisor 1% working indspendently onh a piece
r - of equipment, then one Supervisor will be assigned responsibility
:ﬂ‘ and the Red Tag will be jssued in his name.
ffE' Gs The stub is removeo prior to plazing the Red Tag on the egulpment,
o
b
ey
e ."
i
i 'I|I u
i
, (m#siae END OF CATEGURY & w&sas)
s, (#nsenshass END OF EXAMINATION sessnresss)
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T4 UL DU e LURA 5 1 e,

= 7 ] i "Wy : r;. Ty ’ 1

i i m‘ 1 . l"J -‘*'! i & '

Ly S
i

5.1-8 & 3.1-9
. QO1000KS1S v ARA"8)

ANSWER @ S5.02 <1.0q:' : | :

L B

Lt R "y ‘ . u

_;. - Having nitrogen in the pressurizer would eliminate the natural I ]
. - advantages associated with having a saturated system for controlling e

. pressure during an insurge. (Because the bubble in the FIR is

o normally steam, it may be rapidly de-superheated and condensed with . jj.'
. spray, Nitrogen would not be condensed by spray, and would therefore

. pe of less use in mitigating a pressure rise during an in-surge.) R
AR ¢ BT )

A , |
' . 1. Dconee: OP-OC-BFS-CM~FIR, p. 18 of 22, : | ; el
b= 2. Uconees OF-OC-BRS-CM-PIR Training Objective 1.F ' '

T A A ;

L 10000K001 oo (KA s

L ANSWER 5.03 44,00

J Iﬁ’:
s a
;
' REFERENCE
I II |l
::, - ONS OF 1102701, encl 4.3, p &; 1C~IC8, p B85
’ ONS Training Lesson Flsn, DF-OC-SPS-CM-38, p 19.
T O35010K101 030106 10¥ s (BA“S)
;;_ " i
fﬁv_g' (weea® CATEGORY S CONTINUED ON NEXT PAGE swsns) i
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Yol = . i
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E
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L L e N i ) . - i L Sk X e
o -.JJEMI?S{,, o (KA T8) : _ . : ' ' . .
. ‘JII I_-'I L T ‘\- ‘ I - - . I N || ‘FJ
' E : g "ﬁ

| ANSWER  S.1i  (1.00) v - R

1 N L R

s ‘
e R

T

1 -

E,;E;'ﬁiyu_chhnica; Document, Emergency Frocedures Technical Bases, pg B+9.
. ONS Training Lesson Plan, OF-0C~8FS-FTR-AM-1 :
. ON8 Lesson Objectives, OP-OC-SFS-FTR-AM-1, LFBO 8, 9, 10 . ¢ o

:
B
F =
A

BN Ly ' '
| 133008K121 193008K124 + 0 KRS ' , ;i

- 1‘.‘ ol .II i . :
| ANBMER 5,12 1.000 - | A
@bﬂuiﬁnﬁamcz

£ & OP-OC-8PE-PTR-AT pp. 13/14) LO 1a
L t4.1/4.7)

§ .

L 000074R207 v (KA 8)

%fﬂ
| ANSWER 5,13 (1.00)
i

. ONS Training Lesson Plan, OF=0C-1C<N1j LO 16, Sd

L 018000KS01 vu LKA 3)

(asdde CATEGORY 5 CONTINUED ON NEAT HAGE =ssws)
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BAW Abnormal Tunnmt @puratar Buidelines Tocnmcal teuu cald R
nac:umt _ , ‘ | A
S Del000KSO1 . 03B010KIOL 03S000K1OP N T %

_ 5,48 (1,50} | N
TR KR Akial [0.25i -~ Power shifts between top & bottom of core £0.253. =,
2, Radial [0,25) -~ Power shifts between guads. acrass core Cﬁ;aﬁl;

f" 3. Azimuthal [0.281 -~ Fower shifts arouwnd the core [0.25]. '
| A Izlljllm@@g | » i
|| Oconeet NF-0C~-SPE-RI-FFP, pg 17 of 33 | Z S
- Oconee: OF~DC~-SFS-RT-FFF, Training Objective l.c ' -
[ 001010K534 CO10OOKSES 003 DOOKSL, oo KA RY
T ‘
| ANSWER 5,15 (1,00
j..f' _ a, Te prevent centerline fuel melt
Nl o. To ensure that clad temperatures remain less than or equal to ZZ00 degF
R on worst case LOCA., (To maintain DNBR =or > 1.3)
ity ,
| REFERENCE |
) ‘
i o CRy 13, pp EZ2~2; B 3/4 Z-1,
o ONS Training Lesson Flan, OF~-0C-SF8-1HF=FD, p. 14 |
i OO0074K 103 vo (KA 8) |
L
b
ﬁu







I;- 1 ,- hr‘ o
F._'I:E-Iw 1: llur! ) b“i d |'.IIILL :u”
fos L pklx b ey A
= _. NS
’5M-mvw-'ﬂb PP 123 LD 2.4 o e 2 e
"ﬂ'l (312]!;&5) ) ! F g . oy e . e A
meseésmw 192005K114 .. (KA's) ik, PAT U e e
. 5 i . 15 - I " ‘ rl e = N
ut 5*23 (1 001 ] '_.. ! II . Ju"." 1. _,.IJ
s :2240 psia, hg = 11185 BTW/ib [0.5) k
T at 20 psia, at saturation cond.ations, hg = 1156 B‘funb and
' _ht = 196 BTU/1D
- _|'-_' ulaulntoa (1136“1115)/(1156-1963 = 043 255 9‘&.7% quallty (0.5]
s} i | Pk ST
g _M“muﬁeui«; 95% quality (+#/= 1% (1,01 A
g 'u,_ | . Ay -
-ﬂnsrmm | | ‘ ' _' 2
| e .
J, ] | DP=GA-EF8~THF ~8TM pp 20/213 LO 2e ‘
T (B33 %) . i
L 153003K 125 .s (KA’ 8)
-..i |I. ol '
| ANSWER  5.24  (1.00)
: :m | 1. The fuel temperature cogfficient becomes more negative as Pu-240
RN R builds up (causing incressed resanance capture) . _,
“  Zv The HMTC becomes lmore negative due to the reduction of the solubie
polson eftect.
| REFERENCE
I';'-I' ONS8 Training Lesson Flan, OF-0C-SFS-RT-RC, pp 12, 1&-18
[ 192008K103 s (KA )
s
|
|
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2 u 00} » |
M pnw ll mcreaud Te will cecrease (and Ti; will incrﬁratm £o.5)
e WY t'ﬂﬁh coet. will add {(or shi+t) + reactivity at the cottom
‘ 'Ei the core and ~ reactivity at the top of the core (0,51, The result
b, is a downward shift or bulge in core flux.

: 3 _L o= 2

-;u ‘&xm
T ﬁcnnnn- g-am-—sps- KF=FD, pg 12 of 15
_1'r“ Oconee; OP-0OC-SPS-THF-PD, Training Objective 1.%.95
B L
[ 00ZOOOKEOT7 o (KA 8)

iy ) -

A
et
- |:|
B
i ?:'_‘II_
e
(L
{I || I'1

5.-" 1:-
i

13
4 _|I

i
-
|.—$| F
.T__
1;
:ﬂw {xsexx END OF CATEGORY 5 #®%kas;
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: g J &NS Tpuan Lcum Flan th-QC-GPS~IC—BPDB Paq. 10
Y _ONS LFSO Training Objective OP-0C-SPS-IC-5PDE, 1.y.
i “ﬁit#‘@b&ﬂ;&ﬁ .s (KA 8)

-h#.)”, |
.‘ '1* g_

aylusﬂﬁ 605 (.m0

B s 3 ameh]
, ,'r“t @ 107

e
- :
L Ba h;gh 1 1 limits OR steam demand tp;' er an'mr acceptable)
I r Ce = Sf' v“m* & . clest PQ(" '
. ﬂg d. beldW OR s ith'r answer acceptablnﬁma
by e, 101

airsnsuc: .
ﬂT'_ . ONS Training Lesson Flan, OF-OC~TA-NT, pp 748

B . QNS £80 Training Objective, QF-—0C- TH»N?, 1.b,

Qa1020ARZVE s (KA 8)

| ANBMER  6.08  (2.00)

. [0.29 for signal and 0.25 for direction of changel
- L« 7Th lincreasses), increasing BTU limit.
. 2. 8/8 pressure (increases), lowering ETU limit,
N 3. RC flow, no change.

i_ 4, FDW temperature (increases), increasing BTU limit.
- REFERENCE

! :

-

i. DUKE:s 1CS training material.

%

2 01 6000600S s o (KA S

_._I_ﬂ

o AND_INSTRUMENTATION

2 e e (euss¥ CATEGORY & CONTINUED ON NEXT FAGE #wkax)
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65 ELANT BYSTEMS_DESIGN._CONIROL, AND. INSTRUMENTAT 10N Fage 45 |
lfﬁﬁgéugﬁ 6,09  (1.50) i

a:. 1. Flux/flow imbalance (0.25] :
T et 2. Fower/pump  [0.25] . ;
AT L S Low pressure (0.25] i
4. Variable low pressure (0,253 :
b, AUTOMATIC: new high pressure trip of 1720 [0.25] i
ADMINISTRATIVE: nuciear over power trip setpoint reduced to <=

S% (4,.00%) of rated power during reactor shutdown
LO.251]

REFERENCE
(NS Training Lesson Flans, IC-RFS-RO-~1e, OB,
I
|

OR-OC~BFS-1LE~RPE, ps 34
012000K402 01Z2000K604 o (EA'S)

 ANSWER 6.10  (1.00) |
Both MFWFTs have: 1) low hydraulic o3l pressure ({75 ps.g) (0.35]
2) low discharge pressure (<730 psig) 0O 857,
REFERENCE
ONS Training Lesson Flane,; OF-0C-5FG5~SY-EF, pp. 41 and 42

LFED Training Objectives, O0F-QC-3RS-SY-EF, 1. b. & k.
O55000K416 U&E 1000402 o (A TS)

ANSWER &a11 (2.80) :
The three LFPSW outliet valves en the RBCU '3 go fully open. (0,83

i LPSW 1s isolated to the KRB aux fans and full LFEW +low 18 supplieg F
Ly to the B RECU. [0.57

The standby RBCU automatically starts and runs in 15w speed while
the two running units avtamstically swap to low spesd. it PR %

I
Fenetration Room ventilation fans start:ing [0.5] and Essential Reatclior
Building Isolation {0.51. l

(#y##% CATEGORY & CONTINUED ON NCEXT FAGE »#x#s)
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ik M, »—wr\\’_”‘ b o ,l 7 n g e Hlr o '
L w.-wi- ‘-"‘[“".H‘_‘ S . ‘ ;i“ [‘ LI -

‘mm-:zmws... aua xusmuuzmnnu i

T-‘

E

‘1
- (Kf-\ S, i
e ‘a , - | o J 1
/ . &4 [12&1 z;) , | i o i
VLS, +us1b1¢.dropnut plates (0,51 == nrc . ides open <iow path to KRB i
P e atmosphera. (0.5) fr-
,‘nw?. blowiwt plates [0.5) ~= to aettenuste shock wave and protect cealing _
t 50115- [0..}] -.'ku
Loﬁatﬂd above the water level (calculated) : L
. .during post accident conditions. ([o) f
4. RBOU speed snifts (to slow) on ES actuation./fo)
- (SR
- REFERENCE } Je
= NG Trginiﬁg Lesson Flans, OF-0C-BFS-BY-REBC, pp. 11 % 1% B TN
G22000K405 < (KA 8) A
T |
| ANSWER ba13 (1,28
70 t8 @ 0.25 each] |
- 5y [ MR=87 Steam supply to EFW pump !
bRy Me~126 Main Steam to AUX steam control. _ﬁ
jﬁ o B MS-129 Main Steam to AUX steam contral. ‘
. 4, FDW-315 B/G feedreg valve
85, FDW-316 5/0C feedreq valve i
; mzrgaem:é
QNS Tra‘ning Lesson Flany OF-0C~5F8-8Y-EF, p. 62
LPBO Training Objectives, OF-0C~SFS~- 5Y~EF , St

Ll 061000AZ02 QOOOLSAZOB 061 000KE0 1 LKA ®)

(eexexn CATEGOR. . & CONTINUED ON NEXT FAGE *®sn%)
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o ._1ﬁfw “*‘u‘A"w“ngfﬁuﬂuﬂkHﬁfﬁTﬁﬁfuﬁJ“#B_p:

) -1
: : i : = I‘ o ‘\_‘_‘ ‘.‘ ‘."r\_‘* _-(—_ L
L’\ L _-"" “"l.”‘ Ll ‘—H fk ‘5‘
_‘.ﬁiﬂlﬂﬁ m;hm,euh.m.émmamm PR bt T T ¢
i St ‘I :
_ : , ‘ [ y ‘ﬁ Q‘~
iy & ' s : -”r_.“ T&
L M f P TS | L R b A
"”;\Eﬁaﬂmaz Tripst (2 @ 0,25 eachd - ]
R Eay BT i U Oy g Y | o AL e,
e 7 Low-Low Lube 0il Pressura ' - e TP
ol ﬁaﬁ-cstential T'tpsa Ltany I @ 0,25 eachl ) v R sﬁﬁp
43 A0 ICETY, Jacknt water temperature., ! - I s
A 10, | AR U Low Lube 0il pressure. ‘ _ h ‘
e LT High crankcase pressure, b R N
e e n High Bearing temperature ‘ S I ¥
; . Unit Vibration
’M?ERENCE
s
‘]‘;.' ONS Training Lesson Flan, OF ~0C-SPE-E5F - DG, pp- 28 & 29 '
| o&aooemoz 064000KA01 v s (KA 8)
1 4 - ¢ 1
Bl Ly _ P 7t
Al ' '
' a. 1. Frevent opening of the Code Gafety Va.ves [0.5] ==
Tt 2450 peig £0,.281
;H&LW‘ 2. Ensure NDT protecticn for the RCS [0.5] -- 475 psig [3.25) (1.5
it o : T
fLULS B, FaLBE (0;5)
wi k107 v :
iepsﬁgucz '
b; 1
ol QNS Training Lesson Flan, DP-~0C-8FS~CHM-FIR, pp. 12, 12a & 14
E#}%T © LP80 Training Objectives, CF-0C-EFS-CM-PIR, 1. d. & n.
L 0108006004 C o AKATS)
a2, '
‘7IL__‘ ‘
| ANSWER b.16 (0,00
‘ -
ihﬁ Question /Answer/reference deleted from exam,
o
L
L
[
B
o
_" I
g

S - I (#xax% CATEGORY & CONTINUED ON MEXT PAGE wak¥s)
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YSTEME_DESIGN. CONTROW._ AND_INSIRUMENTATION g Page 48

{

REFERENCE

& Buestion /Anzwer/referece deleted from exam.

'r.':.»_'Ih R
. AVISHER &i17 (1.0
‘E“JA 1¥ seal ?niurn were ot stopped, hot RCS water cauld flow up che shaft
¥ the pump and through the seal staging devices, causing

- over-heating the seals [(..03,

. REFERENCE
)
ONS Training Lesson Flan, OF-DC~-5FB-5Y~-HFI, p. 23
. OP=0C-SP5-CM=CFS, pp 28 & 29
LFS0 Training Objrctives, OF-OC-SPS-CM-CPS, 1. g.

7 Q03000K404 Ui lKA Y E)

. ANSWER 6,18 (2,50)

A«  HF-4Q9 % 410 installed [0.5] to alliow the operator to k-connect
injection headers (o supply. cooling to 3 of 4 nozzles (O.85]1. €4 .
(Accept "flow in voth headerg" +or "3 of 4 nozzles".)

PSS W, RSN, NSRS T FRRESENENETESTNNN e NGB RN

Controls and Indications: (2 @ 0.5 eachl
I. CLan throttle either valve
2.  Flow indicatian through elther valve i1n Control Roam. OR
Unit 3 has computer indications ot valve NOT closed. (1,0)

b »= &0V (0.5

REFERENCE
ONS Training Lesson Flans, OP-UC~8FS5-BY-HFI, pp. 27 & 28

CO60O0OKEA0, QOHOZORZ0Z oo (KA ‘S

(Xwae¥ CATEBGUORY. & CONTINUED GN NEAT PAGE ##s<%xx)










A 1y 'l“‘i"i' ‘ ‘ LY g i | 3 | f ) | H

_3ﬁw¢lg;‘ l“".‘T‘H ‘
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Hﬂﬂ HENQBHQEA.EHEBQEQQX
, BﬁQIQLDQXQQQ-QQNIBDL

E, ERENCE
 $QLﬁ_ GN8 Frocedures, various, Limitations and Frecautions.
1940014111 15940014109 1740018102 .. (KA's)
bt -
<= S
. ANBWER ~ 7.05  (0.50)
T
r“_

| REFERENCE

I.‘
E‘:. ONS Frocedures, OF/1, 2, 3/A/1105/06, p. 1
P

F OF/3/A/1103/06, p. 3
i 0030006002 .« (KA“8)
ANSWER 7.06 (0. 50)
d
REFERENCE
%. ONS Procadures, OF7/1s 25, S/871103/06y pd. 3
TER OP/3/A/1103/06, p. 3
Fr J COZO00B0O0Z . o (KA'S)
.
1 ANSWER 7.07 {1.00)
g
[
REFERENCE
k ONE Procedures, OP/1/A/1104/715, p. =
QZZ000K 201 s CER " 8)

it (wwnxx CATAGORY 7 CONTINUED ON NEXT FPAGE *#s¥x)
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S 7y Gt e e o
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: _ Gy A u A i
‘aamsmh.maﬁucx e ATt e M
-MIB o ‘ faom ]
aybns ’ ‘ K Y e
s o
y o,
] . : v: L
F 1" e ey N b} : h ‘ *‘. ik
SRS - o T i Wiy ) fd
.ﬁﬁggﬁﬁﬁ 7008 (1.50) 5 3
. I:y"
o Bnoﬁu Tech Spec, 3.3.5 b(2) -- RBC tech spec (WD&MMMG&&#R?W)
2. Fuel :in the core uxth . AND
‘.3. RCS pressure »= 350 psig . OR ‘ i s AT - N ‘f
G. RCS temp »>= 250 degrees. ‘ , e 2
; | (3 6fF 4 @ 0.5 ea,) | o o s
/.ONS Training Lesson Flan, OF-0C-8PS-8Y-ES, p. 14 of ‘8.
ONS LFS0 Training Objectives, OF-DC-8F5-5Y-BG, #3.a.
- ONG§ Technical Specifications, 5,3.5.
QUOOROKI0Z PR 0 - |
% : |

 ANSWER 7,09  (2.00)

(S @ 0.4 each)

s 1. Control Rod Groups 1-7 drogp into core.

- oy Turbine - generator trips.

L - 3. Unit auxiliaries transfer to CT1. "

s 4, Turbine bypass valves open (at approximately 1010 psigl. ' Ny
- Fesdwater runback to control §/6 level. '

- REFERENCE

jONS-Emergancy Frocedures, EF/1A/1800/01, p. 2.

L 000007KIOL e (KA'S)
e
b
| ANSWER 7010 (1.5
R
;ﬂm . 10,5 each)
Jf\ B Trip all Reactor Coolant Fumps.
- pepy Manually initiate HFIL.
s S Raise OTRG level to 95% on the Uperate Range.
-

(##a%% CATEGORY 7 CONTINUED ON NEXT FARGE =#x##)
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S e . el . - A= L L o : :
R Ilf'i-f" el y s i Fa l," i % T. I
A e T EF v
I S b e i Li. P ' '-u-'
ABNORMAL  EMERGENCY s Page -

I “n (K“' 5)

i|e

. ? 11 (9 00) :
1. The abxlxty to feed a 858G is lost AND

U0 b 1. Manually initiste HPL. S
R AL la Dpﬁn the FORV and FORV block valve. [G.5 each] ' (1.0

RSFERENCE

gONS Emergency Preceduru. EF/1/A71800/01, p. 16 and 22

000007h301 « s (KA s)

7.12 (1.50)

(6 @ 0.25 each) |
4. Bo to Unit Aux. Shutdown Fanel with AF and EF procedures, log,
Removal ~Restoraticn fook and Emergency Flan.

2. Notity appropriate personnel; announce ‘condition’, call 85, others
As dzrected in ;-glnn.

¥ Inm Unit Cable Room: Trip Reactor (open CRDM BKR) and start the.
reowes units,

4. Ensure the Turbine is tripped oy pullirg manual trip lever on front

L standard.
ti.. 5. Refer to EF-1, Energency Uperating Frocedure.
B
A &, Manually open A" HFI BWSBT Suction (HF-24) to recover Fzr level.
in ;
I .h
i -YII'\
¥

(##una CATEBORY 7 CONTINUED ON NEXT FAGE ##was)

2y RCE- pressure = 2300 psi1g. . (0.5 eachl (}.G)'
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||‘ I T.il ~ ';.I.J. \"Ii_ -III w ¢ 'L. I_—I L
“ r R o | SRR LSt
. 3 MX Ty 'pqﬂ‘ %4 g
i+ ‘ 1 e
2 u 1

=

! [

Y
1!

mmﬁ‘ & ANy ¥ SS (2.00} s : | . . (s

L .Tlﬁ- .- o

o .0 each)

1. to provide adequate cooldown rate. I ,
2. Maintain R. B. environmental qual:f;catlon griteria fnr the R. B. ne

3 equipmant protectxnn _ Vil
| e . y : !
fastﬂencs

{ l
s o ONS. Abnormal Frocedure AF-07 p. 5
¥ !
R 'ﬂ\&OOOAEOE o (KA's
e
' 3 ' ;
I .
| ANSWER 7.14  (1.00
| 1045 each) | i
. ¢ 1. Motor has been running normally for Z hours or more.
| 2. Measured Stator Temperature by RID is pelow 245 F and reached
1V steady state or decreasing.
qu
- REFERENCE

']j

'-UNS Frocedures, 0%/4, 2, 3/A711r 3/0&6, p., |

ﬁ3;:- Y (F/3/8/1103/06, pe 3
'ﬁ:;_' 00T00CKE14 vo LA 80

iigéﬂgugg_ T8 ti.00

:L}‘ ‘-a. Trip the rzactgr

#ET:_“ B. Trip the turbine generator

ufﬁ__ €« Trip bouth main FDW pumps

r?w: d. Verify all cperable EFWFPs start

(wennx UATEBORY 7 CONTINUED ON NEXT FAGE wxesx«)
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1y

~.¢ cepuncs. ;_BBEQBEGE;_EUEBEEBQY [T i SRR R T
Ao GegaTca CONTROL £

ﬁNS.Protedures, OF/1/7A/Z71106/06, enclosure 3.5, pp. & & 7

 0b1000KL101 . 061000K411 + (KA ‘s)
e ANSWER . 7.21 - (1.50)
faft ‘ ;
] a, FRod Withdrawal Must Stop.[0.5)
et
! b. Turn off Rx Bldg. Lights [0,5].
; €. Allows ICS to track MW demand more smoothly 1n this load range

[0. 5)'

i

" REFERENCE

b. ONS OP/2/R/1102/02 pp. 10, 14, 15
2 1940018102 Vi (KA )
ET-Ahsuén 7.22 . (2.50)

-

b. During RCS heatup in s«witch over mode (0,357,
To prevent overpressurization of the LFI copler (0,01

i . B5F CR [0.285), closed (0,251,

 REFERENCE

ONS OF/71/110C4/04 various pages
LFSO Training Objectives, OFP-0DC-5F5-8Y~LFI, 1 a,b,%,9

1940018107 .o (KAE)

1
q (wena® END OF CATEBORY 7 ##s»#)
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‘...mmm; O Page ﬁa,. Xal
ik e
; s B
'y :{'.'I‘ /
i)
| |‘I; e

, BOII_&f;CiOJ_ A W
..ta_-amo Rt e B R R e
bn q13 ‘*lh 1‘4’ ‘1040 *1’ X0 CUbic *I.t) t s i M, : ﬁ
‘q’&n 1&35 . : 3 X 1 0k | ‘
q. QOQ (v /= 25) ) . 5u/d - v , - s

:

{

g '
- ON8,y Technical Specifications, p. 3.3-2

O0L00OKE02Z .. (KA &)

rl‘_J_7 L ‘ " ] : J \ . ! , 4x L s | ‘l\
| ANSWER 8,02 (1.00) ST | £ A
-":;I__L c v it 3
HH ‘

IR -

. REFERENCE

Ph i '_77 : !
v,J. . ON8, Technical Specifications, p. 4.0~1

Hﬁ f v

85.03 (1, 580) v,

e TRUE | ‘ W, 55 L
L b.  TRUE | (0. 8

b e. FALSE (0%

k. ' % i I: A

:f? '
| REFERENCE
| AN P
pRy - ONB, OMF 2-1,; Encloswe 4.2 ' ' ‘ ]
L 194001A103 .o (KA'2)
* e R
[
[ .' { I
vﬁg ANSKER 8.04 (1.00) E
fr'\
I.L;II do i
o I
' |
L . i
[ﬁ (%2 CATEGURY 2 CONTINULED ON NEXT FPAGE #%¥%¥¥%)

LR

1+

L A,'Aur”;‘ i




-OADMINISTRAT [VE_PROCEDURES. CONDITIONS, Fage 89
ewD_LINITATIONS - i
<qéﬁERENCE

Jj?;_,‘xéaooxaxtx vy (KA'S)

e
"

 ANSWER 8.05  (1.00)

REFERENCE
ONS T.5. page %.1é6~1 & Z Admendients 15&, 158, 18

DZBOOOGOVE +s CEA'S)

ANSHER 8,08  (1.00)

& aor ¢ (Either answer 18 correct. Fost exam correction;

i REFCRENCE
ONS Station Dirgctive 3.1.2, page I.

174001102 csdkKA sl

r
Ol N R N T N NN N TN e L — .

ANSUWEF! 8,07 (0, S0

I
LS .

False

. REFERENCE

ONB Stataen Directive 3.1.%, pp. 4 & 8

B AR IERTRRERR R - RTINS R TR h -

© ANSWER 8.08 {1+ 00)

(#%sde CATEGORY B CONTINUED ON NEXT FAGE #%s#+)




1 - _ I 4 t A . 1 T, 2 L
.J O L L AR L
L A e Myt s 7
el I r i s e”'ll' 1 JIIHH i
[ ' mi’ A
7 e - Ty i
. i o O ¢ 0
5 ', o i e
' ¢ oL
Al 27 i
: O ‘
G
L ¥ v |l I
.. ‘KA ‘5 _ K ‘ B ,
1 ‘1 .r « g ‘ _ : T ‘ [ s Y e e |
&Y, - . ‘ : 4T

Q 99 11100’ 3 | L i ._. ' _ . __. - .

s BOTH

s B SR , st 2 o
3 _k.‘fﬁ'Ll_'l ' .Iﬁw I RDI ! _ _ _ o L : :
Bt BoTH | _ .1

puﬁ;¢ DNS Gﬂ*“:~1 Enclosures 4.1 and 4.% ; ] o
L 174001A103 e lKATS) ' , i

iﬁ&ﬂﬂéﬂ@ng‘ 8.10  (1.09)

L 0.5 each) et 6 i
' a. 2500 mREM i b
L b, 4300 mREM . A
' m | . ! ] I,,
L (0.5 ea.)

a. 3000 mrem
b« 12009 meem

x;?i'_fuus, Station Directive 2.3.1 (T8), p. 2

194001K163 . s (KO85

| ANSWER B.11  {0.50)

i

i

J |
i

)

{vaund CATEGORY €& CONTINUED ON NEXT FRAGE #xx=x)




. ARl Sl o2
t Hl'fl ﬁ_"g#fi'j 1 ""| : .41 i
b mza..,;wmm -
= [ & . '-II
e . » 3 ‘1
Lie) mi, Statim mrec&m 3.3. 1 (TBYy pu 2 | R
"‘aaixlﬁx ,.'Iu"l"‘ {K‘A “’ = b - a H:l
‘ ‘.|._. | ‘.- . LI ‘ . . . { PiT: ol , X "\':'q
. B2 {1 o0 s . |
. 30 minutes | [0.81 | e ERED
Oconee county school [0.25) | ‘ g A
(Keowee school) 7 ' ' i o PR
Fikens county school [0.2%]3 |
i {Daniel High Schoeal)
1': "
HFPERENCE ,
ﬁjfﬁ ONB Emergancy P!an, Sectian! 3. Protective Response, pp. J-1 and J-2
L 194001A116 v tKATS) : J
v . W 5 -
f“”hushen 8:13 (1,00 _ X | TR
"0 al Beneral area </= 250 MR/MR [0,251 OR . r
f; ', : Contact hot spal </= 10 R/HR (0,283 (0. 5) g
;Qc, b In an area of the body that will allow the wearer to hsar the alarm d
Pk when the alarm sourds. _ R S P ) !
I."' I I.I._, :
. REFERENCE P - 4
EY 5 _
it ONS Operations Manual, OMP 2-&, p. 1
L 194001K103 s (KA S)
Rl .
s
jiﬂNSNER 8.14 (0.0
imi'. Question/Answer /Reference deleted from exam.
Rt ey |
I‘]‘
.,
L

b ' | iaxwss CATEGORY 8 CONTINUED DN NEXT FAGE wxsxs)




S e ) ol SRR e e g
ES. CONDITIONS, ' page 62
! .

L L_._‘ i >"_‘_| l'.\ ey : j % “\
. Buestion 'Answer/Reference deleted from exam. : 1)
L 001000GOOS .. (KA'S) o
e L it = s - M
- MJ ) | . ‘ 4

. ANSWER  B.1S  (2.00)

T (Vertal) approval of two operators (0.33), one of whom is a Agli "
s ‘ supervisor (0,33) who holds an B8RO license (0.34). (1.0) :J
¢ (Nate: Stating two OFERATURS, one of whom is a SRO is '

ol | nuffic{ent for full credit s all SROs at QCONEE are

! , considered to be supervisors.)

AR W

o, Change documented on working copy (0.33) by the'individual

AT performing the procedure (0.33) initials of the SRO appraving

..3; . the change in sequence (0.34). (1.0) ;

=l

| REFERENCE

i . ;_f ONG, 8D 2.2.1., Station Frocedures, p. 4

UE._ - ONS, OMP 1-%, Use of Procedures, p. 7

L 194001k 102 194001K101 o KA 8)

iy J

| ANSWER B.16 - (1.00)

i

ﬂ“‘ For the specific job/task (0,5) and the period of time for which 1t was

& granted (C.35)

b

‘.Ji

| REFERENCE

1.

| UNS, Btation Directives (TS5, p. Z

Ly

F 1F4001K103 oo LKA B3 |

“-:‘ ]

4 |

i I

h |

’ :

[ :

14 !

|

i“v o

[T (ande CATEGORY & CONTINUED ON NEXT Falh #%¥&x) ;
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AELSS

.17 (1,00

1. Eéld responsibility to 1nitiate and emergency actions within the
BCAS praovisions of the Station Emergency Flan [0.5] -

| 2. FResponsible for making protective actions guides for the safety
and welfare of the public tc the appropriate off-site agency if

; the CMC/Recovery Manager 1s not in a positicn te do so [(0.35)

S (1.0

 REFERENCE

ONE Emergency Flan, Figure B-3, p. B-%

194001A116 we KA ST

ANSUWER §.18 {1,000

1.  Announced over the FA aystem that the TEC and 08C are to be staffed.
i 2. Initiate a Site Assambly.

: s e [ty Giencies it /5 misel
5- aaﬂd?ﬂ!ﬁ-adlm-(ﬁﬂw

. REFERENCE
ONS Emergency Flan section F., Emergency Communications,; F. F=3

198001R”118 « o KA 8)

ANGUER 6.19 (1.0
Shutdown 1mmediately (0.5), and maintain & safe shutdown condition
until the Comnigsicn acthorizes resunption of operations (0.5)
REFEFENCE
ONS, TE, p. 6:3—l

QOZ000GBL0SY .o (KA &)

(#xaad CATEGURY & CONTINUED ON NEXT FALE *%%%#)

EBII&E.EBQGEDHBE§;_QQNHLILQQS; el st P




conduct a door check prior to leaving the area (0.5)

“ONE, Btation Directives, SD 3.3.4, p.

| 2
=£T" 1940011103 ‘. (KA 8)
i
{H

ﬁNSﬂER 8.21  (2.00)
! oy : '
'ﬁf;f a. Shutdown Margin »1% delta K/K with highest rod withdrawn (0,53
- ) Flus an additional allawance for the withdrawn worth aof the
kL inoperabie rod [0.5]. (1,00
W b. Candidele must answer with either of the below options.
o Reduce power to < &M% of aliowable power for RCF combination within
i k onia houwr [0.5] and reduce NI overpower trip setpoint for flux and
]ﬁ; , flux/flow/imbalance to 65.5% of thermal power value allowable far
G RCF combinatiaon within next four hours [0.5) (1,07
ot ‘
By = | ORt
- Fosition the remaining rods in the atfected group such that the
e inoperable rod 1s maintained within 9 inches of the group average
a2 (0.5) and the group position 18 within the limits of rod position
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