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Examination Summary

Examination administered on June 17-19, 1985 (Report No. 50-295/0L-85-02
esults: ve candidates passed the written, oral, and simulator
portions of the examination.
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REPORT DETAILS

Examiners

R. Ferrell - Chief Examiner

R. Higgins - Examiner

T. Reidinger - Examiner

P. Doyle - Headquarters Observer

Examination Review Meeting

At the conclusion of the written examination, the examiners met with
Mark Carnahan, Ray Landrum, Tim Blake and Haral Logaras of the training
department. As a result of this review a list of comments was generated
and are included, along with the examiners comments, on a separate
attachment.

Exit Meeting

At the conclusion of the site visit the examiners met with
representatives of the plant staff to discuss the results of the
examinations. Those individuals who clearly passed the oral and/or
simulator were identified in this meeting.



Zion SRO Examination Comments

Attachment 1

Comment 5.01
e answer key has two answers,

Examiner response 5.01
Agreed - will also accept "a" for full credit.

Comment 5.05
Since U-238 contributes 7% of fissions, there is no correct answer,

Examiner response 5.05
Disagree - per the basic nuclear engineering reference manuals
consulted, the answer to this question is correct when all answers are
considered. The majority of the candidates answered this question
correctly.

Comment 5.06
The answer should he B, U-238

Examiner response 5.06
Disagree - per the basic nuclear engineering reference manuals consulted,
the answer to this question is correct when all answers are considered,
The majority of the candidates answered this question correctly,

Comment 5.17
s ‘he standard advertised answer. Both C and D are correct.

Examiner resp nse 5.17
Disagree - C is the most correct answer. With a control rod insertion

and an excessively negative MTC, overall power will increase due to the
decrease in Tave but not just in the top of the core.

Comment 5.22
The question looks like "Explain how we see the effects of the decay heat"
when using the word "mechanism" in the question. Correct answer to this
may be expected to read like "Fission Fragments in the Fuel Decay by
alpha, beta and gamma decay radiation, The fuel and core internals
absorb the radiation and heat is generated. Tave increases above 547°F,
Stm Q;e:sure increases above 1005 and Stm dumps operate to control Tave
at 547°F,

Examiner response 5.22
Agree - the above comments were added to the answer key.



Comment 5.23
This is not a simple answer, could be decrease based on Turb efficiency or
increase based on Rx efficiency.

Examiner response 5.23
Disagree - The question asked specifically for "unit efficiency"” which should
have been understood as "overall efficiency." The question was graded by
examiner very liberally.

Comment 5.27
Wrong answer to ¢. It should be, "If pump speed doubles, head quadruples.”

Examiner response 5.27
Agreed - The answer key was corrected.

Comment 6.03
Answer F has no question F,

Examiner response 6.03
Agreed - The typo was corrected.

Comment 6.09
Note that the "S" signal only goes to SWO005 and 6 vlvs. Booster pp trip
and Fire pp start are subsequent effects.

Examiner response 6.09
Agreed - The candidates answers were graded according to abcve comment and
no credit taken off if subsequent effects not menticned.

Comment 6.11
Answer to item 1 is not applicable to question.

Examiner response 6.11
Agreed - The additional information was added to key.

Comment 6.17
On section b. We suspect typo in answer. The valve should reclose at
1835 PS1G. If VLY fails open, and it is not due to a single failure, the
only way to stop depressurization .s to close the block VLV. This should
be an additional correct answer.

Examiner response 6.17
Agreed - The answer key was corrected.

Comment 7.05
On section B. the operator would also use EOP-7, App. A, for verification
of natural circ, alcng with the Westinghouse Description. This should be
listed as an additicnal answer.

Examiner response 7.05
Agreed - EOP-7, Appendix A was added as a reference and the question graded
accordingly.



Comment 7.11
On Section B., the operator could also close the MSIV's in accordance
with the immediate actions listed in EOP-1, Page 4.

Examiner response 7.11
Agreed - The answer key was corrected.

Comment 8.02
ection A. Lists the wrong answer. The pump is NOT operable with the
Discharge valve stuck shut,

Examiner response 8.02
Agreed - The typo was corrected.

Comment 8.14
The answer should be no Less than 25 instead of No Greater Than.

Examiner response 8.14
Agreed - The answer key was corrected.
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THEORY OF NUCLEAR FOMWER FLANT OFERATIONs FLUIDS,» AND FAGE 2
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THERMODYNAMICS
QUESTION S.01 ( «50)
Choose the CORRECT response. The installed neutron source currently uwsed
at Zion!

A.is needed to initiate the fission process.
BE.produces neutrons by the algha decay of Antimony 123.
C.produces neuvtrons by the spontaneous fission of Californium 252,

D.is @ type of photo-neutron source.

QUESTION S.02 € +S0)
Chonse the correct response concerning Samarium:

A.The change in Samarium concentration following @ reactor trip will dimin-
ish the shoutdown margin.

E.Samerium 1s produced as & result of the beta decay of promethium.

C.The equilibrium Samarium concentration is directly proportional to reac-
tor power.

D.Samarium beta decays to Europiuvm.

QUESTION $.03 « .50
Which of the following statements about reactivity i1s CORRECT?

A.FReectivity is the ratio of the neutrons in the present gereration divided
by the neuvtrons in the preceding generation.,

E.Reactivity equel to 1 means the reactor is critical.
C.Reactivity can be either added to or removed from the core.
D.Feactivity 1¢ the fractional change in neutron population per gerneration,

(wxxwx CATEGCORY OS5 CONTINUED ON NEXT FAGE w»xxxx)



S+ THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDSs» AND FAGE 3

QUESTION S.04 € .50)

Choose the CORRECT response. Assume Zion 1 is subcritical with an ini1tial
count rate of 25 counts per second. Rods are withdrawn to add 300 FCM of
reactivity, resulting in & stable count rate of 40 counts per second. Which
of the following is closest to the value of Keff after the rod withdrawl
(when the count rate is 40 counts per second)?

A..950
E..9%90
C..99S
D..999

QUESTION S.05 ¢ +50)

Which of the following nuclides is NOT & fissile nuclide which contributes
fissions during power operation at Zion?

A.Urenium 235
E.Uranium 238
C.Flutonium 239
D.Flutonium 241

QUESTION S.06 ( .50)

Choose the CORRECT response. The mz jor contributor to fast fission at Zion
is!

A.Uranium 239
E.Uranium 238
C.Flutonium 239
D.Flutonium 241

(xxexx CATEGORY 05 CONTINUED ON MEXT FACE mxxxx)



THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDSs AND

QUESTION 5.07 ( S0

Choose the Correct response. The Importance Factor
one becavse delayed neutrons

A.lessi gre less likely to leak from the core.
E.less; do not cavse fast fission of Uranium 238.
C.grezteri are less likely to leak from the core.

D.greater;i do not ccuse fast fission.

RUESTION $S.0E ( .50)

Choose the CCORRECT response. With a startup rate of .5 decades per
-1 4

reactor power will ancrease by a8 factor of S a;provimately every?

A.60 seconds
E.72 seconds
C.84 secords

D.9é6 seconds

Choose the CORRECT response. The Isothermal Temperature Coefficiernt is the
sum of the moderator temperature coefficient and the!

A.fuel temperature coefficient when power is below the FDAH.
E.power coefficient when power ics below the point of adding heat.

C.fuel temperature coefficient when power is above the FDAH.

D.power coefficient when power is atove the point of adding heat.

(xxxxx CATECORY 05 CONTINUED ON NEXT FAGE xxxxx)




S+ THEORY OF NUCLEAR FOWER FLANT OFERATIONs FLUIDS» AND FAGE N

QGUESTION S.10 « .50)

Choose the CORRECT response. As fuel temperature increasesscontrol rod
woi th } as the relative thermal neuvtron flux which the control rod

experiences increasesy control rod worth .

A.increasesi increases
E.increases’ decreases
C.decreasesi increases
D.decreasesi decreases

QUESTION S.11 € +50)
Choose the CORRECT response. Assuming a constant flux profiles control rod
worth increases as increases.

A.boron concentration
E.total core flux
C.fission product concentration

D.moderator temperature

QGUESTION S.12 C .50

Choose the CORRECT response. 0Oifferential boron worth for a given Tavg

(refer to Figure S-1) is more negative at lower boron concentrations
because!

A.of the thermal flux redistribution at lower boron concentrations.

E.fewer boron atoms are available to compete with each other.

C.fewer fuel atoms are presentsreducing the thermal wtilization coefficient
D.of the harder neutron flux spectrum at lower boron concentrations.

(xxxxx CATECORY 0S5 CONTINUED ON NFXT FAGE w=xxxx)



5. THEORY OF NUCLEAK FOWEK FLANT OFERATION, FLUIDS, AND FACE
TTTTTHERMODYNAMICS T TTTTTTTTTTTTTTTTT
QUESTION 5.13 ( +50)

Choose the CORRECT response, Differential boron worth for a given boron
concentration (refer to Figure S5-1) 1s mure negative at 547 degreecs F than
it 1s at 560 degrees F because the!

A.moderator density 1s less at higher temperatures,

E.boron absorption cross section decreases at higher temperature.
C.nevtron spectrum 1s harder at higher temperature.

D.neutron leakage 1s greater at high temperature.

QUESTION $S.14 € .50)

Choose the CORRECY response, The preocedure for the control of Axial Fower
Distribution are designed to!

A.minimize the effects of xenon redistribution during load-follow
Maneuvers,

L.serve as backup protection against a8 dropped rod or misaligned control
rod.

C.ensure adequate control rod reactivity.

D.limit potential reactivity insertions due to a control rod ejection
accident.

QUESTION S.1S ¢ .50)

Choose the CORRECT response. What action is required by Technical Specif-
ications 3.2.2.A.4 1f Delta I is -9 when reactor power is 95%. Refer to
Figure 5-2.

A.return Delta I to the target band within 1 hour or be in hot shutdown
within the next 4 hours,

E.reduce reactor power to less than S0X within 1 hour and reduce the high
flux setpoint to less than SSX within the next 4 hours.

C.reduce reactor power 1% for each 1X deviation from the target band with-
in 15 minutes.

D.either the deviation shall be eliminated or the reactor power shall be
immediately to a2 level no greater than 90X%.

(xxwxx CATEGORY OS5 CONTINUED ON NEXT FPACE xxxxx)
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S+ THEORY OF NUCLEAR FOWER FLANT OFERATION» FLUIDS» AND FAGE 7

QUESTION S.16 ( +50)

Choose the CORRECT response. What action 1s required by Tecnnical Specaf-
ication 3.2.2.A.6 with Delta I at -10 for the last 61 minutes and reactor
power at 70%Z? Refer to Figure 5-2.

A.return Delta I to the target band within 1 hour or be in hot shutdown
within the next 4 hours.

E.reactor power shall be reduced to no greater than S0X power and the high
flux setpoint reduced to no greater than S5X of rated values.

C.reduce reactor power 1% for each 1% deviation from the programmed band.

D.return Delta I to the target band within 15 minutes or be in hot shutdown
within the next hour,

QUESTION S.17 ( «50)

Choose the CORRECT response. In which of the following situations will the
further insertion of control rods cause Delta I to become more positive?

A.Buildup of Xenon in the top of the core with rods fully withdrawn.
E.Fositive MTC during 2 reactor startup.

C.Eank D control rods inserted to the core midplane.

D.Excessively ne3zative MTC at EOL.

QUESTION ©$S.18B € «S0)

Choose the CORRECT response. For a Quadrant Fower Tilt Ratio (QFTR) of
>1.09¢y Tech Specs section 3.2.2.B.3 requires that the operator:

A.reduce reactor power to less than S0%.

E.reduce reactor power to rated power less 2% for every percent that the
QFTR exceeds 1.0,

C.bring the reactror to hot shutdown.

D.reduce reactor power to less than BSX.

(wxxxx CATEGORY O0S CONTINUED ON NEXT FAGE xxuxxx)



S+ THEORY OF NUCLEAR FOWER FLANT OFERATIONs, FLUIDS» AND FAGE 8

QUESTION $S5.19 ( .50)

Choose the CORRECT response. The major source of tratium in the RCS 1¢!
A.diffusion through the clad of tritium produced by ternary ficssion.,
BE.reaction of lithium 7 wiih thermzl neutrons.

C.reaction of lithium 7 with fast neutrons.

D.deuterium activation.

QUESTION S.20 € .350)

Choose the CORRECT response. 1In order to maintain a 200 F subcooling
mar3in in the RCS when reducing RCS pressure to 1600 psigr steam generator
pressure must be reduced to approximately!?

A.B4S psig
E.645 psig
C.445 psig3
D.245 psig

QUESTION S.21 ( .50)

Which of the following conditions is NOT indicative of pump runout?
A.abnormally high discharge pressure

E.excessive current in the pump motor

C.failure of the coupling between the pump shaft and the motor mshaft
D.available NFSH less than the required NFSH

QUESTION 5.22 (1.2%5)

Decay heat is a3 significant source of thermal energy in a2 shutdown reactor.
Explain the mechanism of decay heat.

(xxxxx CATEGORY 0S5 CONTINUED ON NEXT FAGE xxxxx)



S. THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDS, AND FAGE 9

- e R e e

QUESTION S.23 (1.50)

Indicate how the following will affect UNIT efficiency at steady
state power level!: (Consider the affected parameter only and indicate
INCREASEs DECREASEs or ND CHANGE.)

a. Condenser hotwell temperature changes from 120 degrees F to 130 degrees

F. o7 o
b. Steam gquality changes from $9.8% to 9%9.7X%. (.79
QUESTION S.24 (2.2%5)

Fer the Tech Spec hasesy the reactor i1is not to be made critical when the
moderator temperature coefficient 1s positive. Answer tne follcwing
questions concerning these bases.

A.Why 1s thies requirenent imposed?
E.Under what conditions 1s this requirement waived?

C.Explain when and why the moderator coefficient may be positive.

[.79 e&]
QUESTION 5.25 (1.75)
A.Define the term NET FOSITIVE SUCTION HEAD as it applies to centrifugal
pUMPS . [(1.03]

E.How does the follcwing affect NFSH (INCREASE,DECREASEs or REMAIN THE
SAME)?

1.Increase in the tank pressure where the pump is taking suction. £.2%5)
2.Increase in flow rate of the pump. £.25]
3.Increase in temperature of the fluid being pumped. £.25]

QUESTION 5.26 (1.20)

Using Figures 5-3 thru 5-5, determine the quantity of water required to
raise the power from 10X to 50X at EOL with an initial boron concentration
of 1000 Reer,

(xxxxx CATEGORY OS5 CONTINUED ON NEXT FAGE =xxxx)



S+ THEORY OF NUCLEAR FOWER FLANT OFERATIONs FLUIDS» AND FAGE 10

QUESTION 5.27 (2.30)
Answer the following concerning general centrifugal pump characteraistics!

A.Hhat happens to the system flow rate 1f & second centrifugal pump 1n

parallel 1s started with the first one running? [.40]
E.What happens to system flow rate if 2 second centrifugal pump 1n series
is started with the first one running? £.401]
C.What happens to pump head if you double the pump speed? £.40]
D.What is pump runout? [.501]
E.list 4 indications of pump cavitation. [.6]
QUESTION S.28 ( +,50)

Choose the CORRECT response. Assume @ critical (Keff=1,000) reactorspower
at 20%., 1If +T FCHM 1s added by manual withdrawl of rods!

A.Keff will increasesneutron population and core power will continuve to
increase until the operator inserts -5 FCM by inserting rods or boron.

E.Heff will increaserneuvtron population and core power will increase by an
amount equal to .00S%.

C.¥eff will increasesneuvtron population and core power will increaser» which
will add negative reactivity due to Fower Defect (Doppler and MTC)» can-
celling out the + § FCM., The core power will level out by itself at a
slightly higher gower.

D.Keff will increzsesneutron population and core power will increaser which
will add negative reactivity due to Power Defect (Doppler and MTC)y can-
celling cut the + § FCM. The core power will return to the original pow-
er levely 2t 2 slightly higher Tave

QUESTION S.29 ( +50)

Choose the CORRECT response(s)., During plant operation at the beginning of
core lifer the RCS boron concentration will be decreased (diluted) by the
NS0 to!

A.Force the control rods further out.

BE.Compensate for arn incresse in Xenon concentration
C.Compensate for & power reduction

D.Compensate for fuel depletion

E.Compensate for 38 © degree F decrease in Tavgy

(xxwxx CATEGORY 0S5 CONTINUED ON NEXT PAGE =xxxx)



S+ THEORY OF NUCLEAR FOWER FLANT OFERATIONs FLUIDS» AND FAGE 11

- ———

QUESTION S.30 (1.75)

List § ways the NSO at Zion ensures the axial power distribution i1s within
limits at all times®

QUESTION $S.31 (1.50)

As an operator observing the intermediate range nuclear instrumentation
following @ reactor trip» which would you rather see! undercompensated or
overcompensated instruments., Defend your answer.

(xxxxx END OF CATEGORY 0S5 »»xxxx)



PODEVNATY currm A

1 = — ==
.« — -3 3 3
- 4

*j

fa% OP"RATING LIMIT C‘URVE —

m
UNIT: i CYCLE: 3] DATE: 2 = 268 - R5

—M ————
—_—t . 3 = - » g
- - 3 ;- 3
- > 3 » 4
—- » o » §
3
- T > - < .4 - -
+ — 3
~ ¢ " — "o v 3
- I1IcO -
e v 1 4 3
o 3
+ >4 1
»
3 » 3 > 4 4
.t T + —
-+ 3
10
> - 3 » - I
- - - 4 » o
» o
+ 3
- - - - -
= &C X
- - » s
T T - »
>
. - .
- 3
+ -
2 20
: < 3
3 -
‘s
3 -
3 I 3 . -
€0 -
» 4 o 3
> - s <+
3 » » 4
I 3
- < - +
3 3
v > o ” v
- -
& v
= » 4 4 3
< - -
+ <. -
o ’
3 v
T 3 » o
. -
* &0 >
T - - - - w1 — 1 3 -4
3 > o 3 » 4 T
o s - : -
- " s —
— .
, - - 3
>4 T o > 4
» o 3 ~——: -
- 30 .
-
' I - T
- T
"
" s 3
T 3
> ’ » 4
> v »
S So=
» 4 » s >
- - "
» &
-
4 e >
3 T 3 3 T
3 2
o ’
' <
o T 2 2 - " — -
- ’ . >
- - + .
-
T
3 3
s 3
T
—
B -6 4 -2 o v h 4 € 8 =
-
" " A i i i id ol amund
>
e 1 3
~ -
> 3 » »
— - s
-
- T
» s ' @ 3 T
. " 1

TARGET I = -(.6R% _q €100% Power

Prepared by:
Rcviewed by:

tat on ear Engineer

Authorized by: -1-85
%‘?ﬁﬁneet ate

T ———

- 4 b 8

444
4

— -

14

Fsouﬂi S-l




e ——

Differential Boron Worth (Pcm/ppm)

~ Unit 1 Cycle 8 DECap

Figure 1.3 Differential Boron Worth
Versus Moderator Temperature

Ref: (1) WCAP 7675, Fig. 4.1 & 4.3
(2) NFSR-0020, Tables C.10 & C.11
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6. FLANT SYSTEMS DESIGNs CONTROLs» AND INSTRUMENTATION FAGE 12

e e S S

QUESTION 6.01 (1.00)

Eriefly describe how the Tech Spec required EIT minimum level is ascured
during normal plant operation.

QUESTION 6.02 (2.2%9)

Describe the actions and loading of the vital ESS busses of the Zior
station under the following conditions:

A.A station loss of off-site power (blackouwt) occurs 30 seconds after arn
ESF actuation has occured. Assume off-site power was available initially.

.75

E.An ESF actuation occurs § minutes after 2 station blackout. £ 751

C.A blackout occurs after the ESF signal has beer ‘reset' to allow reazlign-

ment to the recirculation phase after arn accident. [.75)]
QUESTION 6.03 (1.7%)

Zion Unit 1 is operating at BS5%Z power egquilibrium conditions when & Thot
instrument fails high. Describe how this failure will affect the following.
Assume all contrel systems are in auvtomatic and rno operator action.Consider
each of the below items seperately and independent from the others.

A.Rod insertion limit alarm setpoint

E.Fositive Displacement pump speed control

C.Control Rod Eank Fosition

D.OF-Delta T trip setpoint for the affected loop

E.Steam Dump Load Rejection Controller output [.35 ea)l

QUESTION 6.04 (1.50)

How will the following CVUCS valves fail on a loss of control air ¢ OFEN,
CLOSED» AS-IS» VUCT» FRTy» or HUT):

A.VCB1 ?a (Letdown Orifice Isolation Valve)

E.VC aContainnont Letdown Isolation Valve)

C.FCV131 (Low Fressure Letdown Control Valve)

D.TCV129 (Letdown Temperature Divert Valve)

E.VCB167 (Deborating Centrol Valve) (.3 eal

(xxxxx CATEGORY 046 CONTINUED ON NEXT FAGE =xxxx)
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QUESTION 6.05 (2.2%5)

Whern the temperature of the RCS i1s less than 250 degrees F and the head 1c¢
installedr what 3 means are available to protect the RCS from overpressur-
1zation due to 8 pressure transient per Tech Specs?

QUESTION 6.06 (1.00)

The reactor is in hot shutdown with RCS pressure at 1775 psi3g. The reactor
trip breaskers have been reset and the shutdown banks are full out. You are
the SFO and I & C mainteriarnce wants to perform a3 calibration on the Turbirne
Impulse pressure channelss Will you allow him to do this? Defend your
8nswer.

QUESTION 6.07 (1.50)

What 2 design features does the Zion Station have that limits the severity
of 2 cold water accident?

QUESTION ¢é.08 (1.00)

Following an ECCS actuations the transition from cold le3g to hot leg
recirculation is made after 19 hours., Eriefly explain WHY 19 houre was
selected.

QUESTION &4.09 (1.00)

What 3 action(s) occur in the water supply system for the water Fire Frot-
ection on an *S" signal”?

QUESTION 6.10 (1.50)
What are § conditions required for ACE 1473 Emergency Feed to bus 147 from
Diesel Generator *0' to automatically close? (.3 ee2])
QUESTION é6.11 (1.00)

Eriefly describe the DC Control Fower ground detection system.

(xxwxx CATEGORY 06 CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 6.12 (1.00)
A.Answer the following TRUE or FALSE.

RHR valve B8700A can only be opened from the MCE provided the following
valves are closed:RHBB11A(E)
RHBBO4A(E)

BEoth CS004%9 and 0050 £.51
E.Briefly explain your reason for choosing your answer., .51
QUESTION 6.13 (1.50)

One of the causes of an URGENT FAILURE in a8 power cabinet of the Rod
Control System 1s a REGULATION FAILURE. Answer the following concerning
this failure!

A.WHhat are the 2 causes of this failure? £.7%5]
E.What does 1t protect against? £.753
QUESTION é.14 ( «7%5)

What are the 3 causes of the CMFTR ALARM/NIS RAD TILT/ROD DEV/SEQ aslarm”?

QUESTION 6.15 (1.50)
What do the following trips protect against!

A.Low Fressurizer Fressure

E.Over power Delta 7T

C.High Steams Generator Water Level

D.Under Frequency on RCF

E.High Fressurizer Level (.3 eal

QUESTION 6.16 (1.50)

How are the RCF Thermal Earrier Heat Exchangers protected from an RCS leal
or rupture? List 5.

(xxxxx CATEGORY 0& CONTINUED ON NEXT FACE xxxxx)
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QUESTION 6.17 (1.50)

FCV 455C (FORV) control switch 1s @ 3 position switch located on the Main
Control EBoard. Answer the following.

A.What is the purpose of each position® £.75)

E.How is an uncontrolled depressurization prevented on 2 failure of 455C ain
the full open position? [.75]

QUESTION é4.18 (1.50)

What is the purpose of the following permissives!?

A.F-B

E.F-11

C.F-14 [.5 ec&)

AT Srporms S oinedencs

(xxxxx END OF CATEGORY 0646 »xxxx)
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QUESTION 7.01 (1.50)

During a8 recovery from an inadvertant Safety Injection» under what 3
conditions must the Safety Injection be marwally reinitiated?

QUESTION 7.02 T (1.50)

Zion Unit 1 i1is opersting at BSX power and wtilizing the Motor Drivern Feed-
water pump due to @ Steem Driven FW pump being out of service. With all
plant systemes in normal/auvtor answer the following questions concerning a
MDFMW pump/Reactor trip!

A.What are © conditions that couwld cause the MDFW pump to tiip. £.75]
E.Whet ere O items that have to be verified by the NSO per EOF-1sReactor
Trip® L.75]
QUESTION 7.03 (2.50)
A.Whern 18 2 Type 1 Radiation HWork Fermit required? C.75:
E.How long 18 3 Type 1 RWF valid? £.501
C.Wher 1¢ & Type 2 Radiation Work Fermit required? £.75)
D.How long ie & Type 2 RMWF vzlid? [.501

(xxxxx CATEGORY 07 CONTINUED ON NEXT FAGE =xxxx)
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QUESTION 7.04 (1.00)
Answer the following TRUE or FALSE

A.RF 1190-1,"FERSONNEL EXFOSURES UNDER EMERGENCY CONDITIONS®» recommends
.hat for life saving situations a person shall not exceed 150 rem te the
whole body.

E.The 10CFR20 limits for quarterly dose to the skin of the whole body shall
not exceed 7.5 REM.

C.At the Zion Station 2ach individual must have supervisory approval before
exceeding 8 whole body dose equivalent of SO0 mrem.

D.Weekly whole body dose equivalents in excess of 300 mrem must be approved
by the Radiation-Chemistry Supervisor.

[.25 ea.]

QUESTION 7.095 (2.00)
A.What sre 3 conditions the operator should maintain in order to enhance
Natural circulation®? [1.01
BE.What are 3 indicationes the operator will use to ensure natural circulat-
ion flow . 3s beern established and 1s asdequate? [1.01]
QUESTION 7.06 (1.7%)
A.Describe how RCS pressure is maintained when in the solid plant pressure
control mode. Ee SFECIFIC. £.791]

E.What 1s the major problem to the NSO when operating in this mode? [.25]

C.Wher. 1s Nitrogen pressure control uvsed instead of solid plant control?
£.501

(xx»xx CATEGORY 07 CONTINUED ON NEXT FAGE xx»yxx)
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QUESTION 7.07 (1.50)
Concerning a steam break accidentranswer the following!

A.What are the indications the operator wouwld see on the secondary side?

List 3. {.75]
E.What indications would the operator see on the primary side?

List 3. £+7%5)
QUESTION 7.08 (1.25)

List 2 (two) starting and restarting requirements for the Feactor Coolant
Fumps?

QUESTION 7.0°9 (2.00)

Concerning a reactor startup per GOF-2y fill in the blanks for the follow-
ing!

A.The minimum required overlap between Source Range and Intermediate Fange

channels 1s ______ . £.2
E.Following achieving criticality» you establish & Startup Rate of _____ DFM
and DO NOT e:xceed 2 stable Startup Rate of ____ DFM. [.4)
C.The FOINT OF ADDING HEAT is identified by “he operator when _____ ¥ '
and . (.61

D.Eank D rods will begin to withdraw when Eank C reaches _____ steps. [.2
E.The ROD BOTTOM LIGHT ANNUNCIATOR clears and CONTROL EANK A EDITOM lights

are off wher rods are above ___ steps. £.23
F.Verify that the Intermediate Range channels begirn to respond when the

Source Range channels are reading between ____ and _____ CFS. £.4)
QUESTION 7.10 (1.50)

Fer _JF-0y SAFETY INJECTIONs what is/are the criteria for stopping the
RCF's in an accident condition®?

(xxxxx CATEGORY 07 CONTINUED ON NEXT FAGE =xmxxxx)
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QUESTION 7.11 (2.00)
Fer EOP-1» Reactor Trips answer the following!
A.What actions are required of the operator if 4 rods stick out? £ 1,00
E.What actions are required i1f the turbine does not trip? £1.01]
QUESTION 7.12 (1.00)

GOF-1 states that 1C RCF on Unit 1 must be started first on & startup. HWhy
is this precavtion necessary?

QUESTION 7.13 (2.00)
A.What are 3 indicaticns that a2 $#1 Reactor Coolant Fump sezl has failed
open® [1.01]
E.What are 3 required actions the NSO must take immediately? [1.01
QUESTION 7.14 (2.00)
A.What are the 4 ways uvsed at Zion to perform an Emergency Eoration® [1.01]
E.What are the 4 conditions that require emergency boration? £1.0]
QUESTION 7.1% (1.50)

Fer EOF-9» LOSS OF REACTOR COOLANTy when can SI be terminated®?

(xxxxx END OF CATEGORY 07 xxxxx)
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QUESTION 8.01 (2.50)

For the following statements from ZAF 10-52-3y *Shift Mannings» Reliefy» and
Turnover®y fill in the blanks (may be multiple word answers).

A.O0rerating personnel working on safety related equipment should not be

permitted to work more then ___ hours in any ___ hour periody nor more
than ___ houre in any ___ hour periods nor more than ___ houre in any ___
dzy period.

E.Arn operator ic not *"at the controls® when ___________ S RN Tl .

C.The oncoming Shift Engineer and Radwaste Foremarn will obtain awareness of
shift activities by vse of the __________ .

D.The _______ provides 3 mechanism for the dissemingtion of instructions

which are general and of continuing applicebility to the conduct of
operations

[.25 ea]

QUESTION 8.02 (2.2%5)

On May Sth & valve lineup was performed on No.1 Centrifugal Charging pu p
to plece it 1in service following routine ma2intenance. An entry 1s 1inc’ .ded
iri the Standing Orcders to minimice veeaze of the pump. On May 1Bth an
Auriliary Operator reports thet the discharge valve is closed end can not
be physzically opened. Answer the following.

A.Js the pump OFPERAELE per Tech Spece? [.75)

BE.Hzs the Tech Spec LCOD beern violated? £.75)

C.How long can the pump be left in this condition? £.751
QUEESTION €.,02 (1.50)

A.What are the requirements for the fire brigade on the back shifte? [.75]

E.Under vhat conditions can the minimum shift manning required per Tech
Specs be lec=z than required?
[.75]

(xxxwy CATEGCORY 08 CONTINUED ON NEXT FAGE mxxxx)
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GUESTION 8.04 (1.,00)

Fer the Tech Spec's interpretationssexplain what the intent of *IMMEDIATELY
SHUTDOWN® is when 1t 1s found in the action statements.

QUESTION B8.0S (2.00)

A.What 7 people/plant positions have to review a lifted lead request for a
safety related component once the REQUESTER initiates 1t? Include all

signatures up to actual installation. £1.4]
E.Which of the above three individuals would not have (o sign the request

if it were for a non-safety component? [.6]
PUESTION B.06 € +50)

Ctoocse the CORRECT response. A NON-ROUTINE VALVE LINEUF AUTHORIZATION must
be signed by!

A. Center Desk NSO and Operating Srngineer
BE. Shift Foreman and Center Desk NSO

C. Shift Engineer and Shift Foreman
D.Uriit NSO and Shift Foreman

QUESTION 8.07 (2.00)
A.Whern is management verification by a licensed Shift Supervisor necessary
when completing an OUT OF SERVICE card? £1.01

E.Wher shall the *FARTIAL CLEAR"® proc,gure NOT be used regarding safety
/ o

tegs? Lengond Pl e Bion oy €1.0)

QUESTION 8.08 (2.00)

Fer EFIF 360-1ssite evacuvation SHALL commence following the completion of
personnel accountability unless 4 conditions exist. List the 4 conditions.

(xxxxx CATEGORY 08 CONTINUED ON NEXT PAGE xxxxx)
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QUESTION 8.09 $2+7%)
A.Who assumes the position of Station Director during @ GSEF Emergerncy?
£.795)
E.List the 4 people in order of prefererce that can assume the position 1f
the person in A above 1s not available. [1.0]
QUESTION 8.10 (2.00)

Fer Technical Specificationsy are the following comporents operable based
orn the below information (YES/ND only -no explanation required):

A.SI pump is started marually from the MCE and the discharge pressure and
recirc flow 1s within +/- 15% of a3 point on the pump head curve.

E.RWST boron concentration is 1900 FFM,

C.EIT contains 900 gallons of 11.5 to 13X by weight EBoric Acid at 2
temperature of 145 degrees F.

D.During @ refueling outager» the Main Steam Isolation valves are tested and
stroke from full open to full closed in 30 seconds.
.50 ea)

QUESTION B8.11 (1.00)

The normal supply breaker to No.1 Safety Injection pump is tagged out by
Electrical Maintenance and during an inspection determined to be malfunct-
ioning. Farts need to be ordered and it will be out of service for 2 weeks.
No other parts exist in the Edison system and no spare breakers are avail-
able. What is your required action as the SRO in reguard to continuing
plant operations?

QUESTION B.12 2.00)

What 1s the responsibility of the Shift Engineer in regard to HIGH
RADIATION AREA ACCESS CONTROL? List 4,

(xxxxx CATEGORY OB CONTINUED ON NEXT PACE =wxxx)
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QUESTION 8.13 (2.00)

What are the conditions that have to be satisfied in order to enter the
incore shaft area? List 3.

QUESTION B8.14 (1.00)

Fer the Zion Station Fuel Handling proceduresy what is the HIGH FLUX AT
SHUTDOWN alarm setting during & refueling?

QUESTION B8.15 (1.50)

Fer ZAF 5-51-4, FROCEDURE CONTROL AND AFFROVAL, what is the differernce
between a SFECIAL FROCEDURE CHANGE and a TEMFORARY FROCEDURE CHANCE?

(xxxxx END OF CATEGORY OB xxxxx)
(xxxxxxxxzxxxx END OF EXAMINATION XXX XXXXXXxXEXXX)
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REF.W Furndamentals of Nuc R FhysicssCh 4
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THERMODYNAMICS
ANSWERS -- ZION 182 -85/06/17-R.R.FERRELL
ANSWER 9.06 ( «50)

A
REF.W Fundamentals of Nuc R: FhysicesCh 4

ANSWER S5.07 « .50
E.
FEF .Fundzmentals of Nuc R FhysicssCh 6

ANSHER S.08 ( «S0)
C.
REF .Fundamentals of Nuc Ri FhysicssCh &

ANSHER $.09 ( «S0)
A -
REF.Fundamentals of Nuc Kix Fhysics» Ch 3

ANSWER 5.10 ¢ +50)
AL
FEF.FTundamentales of Nuc R: Fhyesicss Ch 6

ANSWEF S.11 C +S50)
D.
REF .Fundamentals of Nuc Rx Fhysicsy Ch 6
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ANSWER Sa12 ( +50)
E.

REF.Fundamentals of Nuc R« Fhysics»

ANSWER 9.13 ( .50}
Ao

-85/06/717-R.R.FERRELL

Ch S

REF .Fundamentals of Nuc Rx Fhysicss Ch S

ANSWEF S5.14 ( +50)
A

KREF.W L3 Frecses Htr R« Core Controls

ANSWER - P £ ( +S0)
D.
REF«TSssection 3:2:2.A:5

ANSMWER 916 ( +50)
E.
REF«TSsysection 3:2:.2.A:6

ANSWEF 9.17 € +50)
D.
REF .

Ch B

FAGE

3
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ANSWERS =-- ZION 182

ANSUWER S.18 ( +S0)
L.
REF.TSysection 3.2.2.E.3

ANSWIE £.16 ( .S0)
A,
REF. C-24+p.19

ANSWER
D.
REF .Steam Tables

502./ ( + 950)

ANSWEFR
A

21 ( +S0)

w
-

- ——— ——— - —— - -

-85/06/17-R.R.FERRFLL

REF.W Thermo-Hydraulic FrinciplessCh 10

ANSHER P (1.2%5)

Deczy heat comes from two principle sources.
8. Fission fragments in the fuel decay by alphas» betas and gamms

decay radiation., The fuel and core internalcs

radiation and heat is gererzted., (.50}

t+ *Sonrce’ decay heat in cores comes from activated 1sotopes

absorb the

(plutoniums anericiumy and curium) that spontaneouszly fission end

create additiornal fissions cr
(Car be 10-2C% of total decay heat).

REF! W Fundamentzls of Nue Ru

fragments to decay.

We Fyesl D
LTErnAf F155 108 YRMM“) w T

g L & CORE INTERNAL AMIRAE " WE R»w.m\u.
4766 . SOTM PREY. e \WCREASED

“Tag Fut
‘m&‘m‘, Aﬁt‘\ “)

Coufﬂu—rﬁ»: AT ATH

Fhysicsy Ch 2
gunt BY AL, Be T :

ABCVE ILLD

U\\““ 0 Dtu*“

more likely create more fission

(.50)

KRR ATIGN,.
;LHTV;D Trve
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ANSHWERS -- ZION 182 -83/06/717-R.R.FERRELL

ANSWER 5.23 (1.50)

a. Increase L,
b. Decrease

NN
"
(S

©
)

REFERENCE
W Thermo-Hydrauwlic Frinciplesy Ch 10

ANSWER S.24 (2.2%5)

A.To prevent an unexpected power excursion during normal operstions zs &
result of either a moderator temperature increase or 2 decrezse of
coolant pressure

B.Low power physics testing

C.At coolant temperatures below the power rangei: BEOL when Cb 1s &t the
greatest .75 e:z]

REF.TS'B.Z’P.bq

ANCWER S.295 (1.7%5)
A.NFSH=Fzstatic + Fdynamic - Fsat

E.l.Increace
2.Decrezze (due to increzse in suction piping Hl)
3.lecrezse (due to increszse in fluid saturation temperature)

FEF.¥ Thermo-Hydraulic Frincipless Ch 4
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THERMODYNAMICS
ANSWERS -~ ZION 1&2 -85/06/17-R.R.FERRELL
ANSWER S.26 (1.20)
From Figure S-3IFD at SO0X-FD at 10%
600-X FCM 1200-1000 FFM
653 POz ecrerencas ¥ c-asnimassans
600-680 FCHM 1200-900 FFM
From Figure S-4iDifferential Eoron Worth = -10.4 FCM/FFM
From Figure U-5:Initial Boron Concentration = 1000 FFM
653 FCHM
Boron DPilution = ====cccccne- = 63 FFM

-10.4 FCM/FFM
Dilution Wzter in gellons = 4000 3allons

OF
The equation giver from Figure 5-5 may be weed to determine the volume. The
typiczal value for the Mass of water in the primary 1s 504,000 1lbs.
504,000 1bs 1000
WA i e e a0 Intr==nee ) = 3937 32llons=Vwu
8.32 1000-63 -
REF.Lar3e FWR Core Controls, p.5-27-28

ANCUWER S.27 (Z.30)
A.Dovbles £.401
E.Stays the same [+40]
C.Bewbles QUADRUAES £.403
D.Hezd spproaches 0 2t maimum flow L8

E«1.Excezzive noice &nd vibration
Z+.Fluctuating discharge pressure
3.Fluctuating moteor current
§,Feduction in pump capacity and efficiency [¢15 eal

FEF W Thermo-Hydizvlic FrinciplessCh 10
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ANCNERS -- ZION 182 -85/06/17-K.R.FERRELL

ANSHER 9.28 ( +S0)
D.
REF.W R:: Core Control for Large FWR'ss Ch 6

o

ANSUWER +90)
ED

REF.,W Rx Core Control for Lar3e FWR'sy Ch 6

-
r
0
-~

ANSHWER 9.30 (1.75)

1.CR move 1n & single bank

2.No 1ndividual rod more than 15 inches from bank demand

3.Control banks sequenced/overlap

4,RIL m2intained

S.Delta I in band [.35 ezl

REF.C 35»p.39

ANCUWER $.31 (1.50)

Undercompensated [,S5]% When overcompensated the operator has no ideszs what
IR level really 1s while when urdercompensated the operator bkriows'at
least® (conservative direction) where power i1gs, [1.0]

REF.NTC‘HO‘?oPolé



6., FLANT SYSTEMS DESIGNs» CONTROLs AND INSTRUMENTATION FAGE 31

ANSWERS =-- ZION 182 -85/06/17-R.R.FERRELL

ANSWER 6.01 (1.00)
EIT is continiously recirculated by the BA transfer pumps.
REF.TS 3.8.1.E

ANSWEFR 6.02 (2.25)
A.Bucsses are stripped and ESF loads are sequenced on the bus

E.ESF loads mnot running are sequenced on busi loads running on bus previous
to this are on due to blackout sequernce

C.Bus stripssblackout loads sequence on
REF«+B-1-3»p+32~3%

ANSWER 6.03 (1.75)
A.Increase’ RIL computer sees the increase in Delts T

E.Increase? Fressurizer level program will indicate a higher level due to
Tave 1increase

C.Rods move 1in to try to decrease the higher Tave the system sees
D.Decreace due to the higher Tave input giving it more penalty signzl

e A el et e el et e T

E:Output will increzse but steam dumps will not actuste becauwse they are
not armed,

REF,C-33,34
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ANSWERS =-- ZION 182 -85/06/717-KR.R.FERRELL

ANSWER 6.04 (1.50)

A.CLOSED

E.CLOSED

C.OFEN

D.VCT

E.VCT [.3 ez]

REF.C-7-1+p+9-13

ANSHWER 6.095 (2.2%5)

1.2 FORV's with a3 1lift setting of 435 psig

2.1 FORV open

3.Fressurizer level less than 25% and precssure less than 100 psig
4.0nly 1 charging pump operable

REF.YS'30302.6!P082'83

ANSHER 6.06 (1.00)
NO

Flacing in test will deenergize the interlock circuwit F-7 and unblochk the
low pressurizer preszssure tr p functions and will result in Rx protectiorn
actuzstion.,

REF.C-34yLo31c diagrame S4S3D30 sh.4+698916

ANSWER 6.07 (1.50)

1.RCS loop 1solation valve interlock and the 25% trip on FR NI's (SU of an
idle loop 15 supposed to be done < 10% power)

2.Flow restrictors in MS linessheavy pipe restraints and auto protective
features ( closure ¢f MSEIV's and start of ECCS)

REFQC’Q'Poll '
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ANSWERS -- ZION 122 -85/06/17-R.R.FERRELL

ANSWER 6.08 (1.00)

Analysis of the <olubility of boron within the upper regions of the core.
Specifically et 212degrees F the solubility of boric acid 1s 27.9 w/%. The
concern 15 thet shouwld the solubility limit be reached» the boric acid
wourld crystallize out and possibly restrict flow in the top of the core.

REF.C-11Bsp .19

ANSWER 6.0%9 (1.00)

Chuts velves to Service Water Eooster Fumps (SW00046/5)sEBoonster Fumpe trips
fire hegsder prezsure dropss.fire pumps srart

FEr .NFT-221sChapter b9p.5

ANCUHEF 6.10 (1.50)

= s% . -
w7 &t

s BF

1.Ma10 Feed ACEI1471 over current “rip relay reset

2.Fezerve Feed brezber ACEI472 over current trip relay reset
2.Dieze)] Cenerztor differential current relay reset

4 M:.in Feed brezler ACE 1471 open

S.Recerve Feed brezker ACE 1472 open

6.Digzel °0°* gverricde relay energized

T.00 *0* supply tresker to bus 247,ACE2473 open
REF.BE~1~3sp.20

ANSUEFR 6.113 (1.00)

1 g dedddy—gtenid ria the feutral or common connection of 3 phase windings

2.If 2 zecond ground should occur @ sample current flow will be paczed
trrouvgh the circvite € ypar s 70 GRUCWD y WELAT & TCAURLC=D o XS itng Yook

FEF.E-1-8yp.¢
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ANSWERS -- ZION 122 -85/06/17-R.R.FERRELL
ANSWER 6.12 (1.00)
#.TRUE

E«.lnterlocks provided to insure the system is operated as designed. Only
time you want to use RHR 1s to supply suction to Char3ing/SI/Contaanment
spray and during this time the RWST would be empty and thue the Recare
sumg would be the source of water for cooling the rix. Theee interlocks
gprevent i1nadvertantly draining the RWST to the Kecirc sump.

REF.C-10rp.5-6

ANSHER 6.13 (1.50)

A.1.Co1l current does not metch the current order within a3 preset time
2+.Full current 1s on too long £.791]

BE.Frotecte agaist dropping & rod or overhesting the coils [.7%]

REF.C-33sp.26

ANSWEFR ¢.14 ( +7%)
1.4/~ 12 =stepe betuweern 2 rods 1in a8 bank
2v4/- 17 =teps between rode and bank demand signal
3.8D0 banks less thzn 220 steps [.25 ez2]

FEF .0-13,p.50

AMEKREF .15 (1.50)

A.8tean void formstion and degradation of DNER
BE.Qverheating fuel cladding

C.Carryove:

D.0verheating

E.Fackup to high precsure trip/overstiress piping

REF.C-34yp.9-11
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ANSHWERS -~ ZION 182 ~-B85/06/717-R.R.FERRELL

ANSHWER 6.16 (1.50)

1.Inlet-Check valve to prevent backleakage

2.A11 piping can withstand RCS pressure

3.Flow 1ndicator

4,FCY 685 closes on high flow

S«.Relief valve set at 748Y to protect piping (.2 eal

REF.C-Sepel?

ANCWEFR 6.17 (1.50)

A.OFEN-opens velve
AUTO-set to open atl 2335 peig
FUTO-LOW-set &t 425 by FT 403 when RCS 18 < 250 degrees F

BE+sInterlocked with channel 458 to close at 183% pei1g
CuwLe Bliw VALV
REF.C-é9p.9
ANSWEFR 6,18 (1.50)
AF-81 0% single loop low flow Ry trir 1s auto unblockedi2/4 FRN] £:%9)

B.F-11% 2/3 pressurizer pressure channels - 1915 ps13 operator can bloch
the low pressure SI (.57

C.F-14% 2/3 narrow range instruments 1n 1/4 SG's at = 70%s the Feed Feg 2nd
bypesces closey MFF's tripy and Main Turbine trips &%)

REF.C~24yp.17-18
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ANSWERS ~-- ZION 182 -85/04/17-R.R.FERRELL

ANSUER 7.01 .1.50)

1.Fressurizer pressure decrease:z below 1815 psiy
2.Fressurizer level decreases below 10%
3+RCS subcooling drops below 35 degrees F .90 ee]

REF .EQOF-0seppendix Brp.10

ANCSWER 7,02 (1.50)

A.l.Loss of al]l condensate/condensate booster pumps
2+Hi-Hi1 §/C level or SI
3.L0 Lube 011 pressure at 4 psig
4.4¥, bus under voltage
S.electrical overload
é6.System Aux Transformer 142 trips
7.Cernerator B46-G1 (C2) or 86-GIE(GZE) relay trip [S/7 at .15 ea.]

BE«.1.,Verafy reactor trip
2 Verify turbine trip
3.Verify AFW flow 1
4.Ver1f+ -sssurizer pressure/level begin to recover
S.Vera, ierator trip S0 seconds later
b ANND reactor trip over the page [€E/6 at .15 ec&)

ANSWEFR 7.03 (2:50)

A+All rovtine access or work in radiclo3ically controlled areas where
personnel are NOT eupected to evceed 2 whole body dose equivalent of &0
mrem/day L.7%

BE.Ma: of 1 year from Janusry 1. [.50]

C.All access work in radiologically controlled areas where personnel are
e«prcted to evceed a whole body dose equivalert of S0 mrem/day ! job-
invilving significant contamination and/or airborne radioactivity may
require one. £+7%3

D.Len_th of the job. [.501

F.RF 1190-1,p.12~-15
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ANSWERS -~ Z1O0N 182 -B85/06/17-R.R.FERRELL

ANSKHER 7.04 (1.00)
A.FALSE
E.TRUE
C.TRUE
D.TRUE

KEF.RF 1190-1+p.30

ANSWER 7.085 (2.00)
A.l.Fressurizer level /= S0%
2.Fressurizer pressure » 2000 pesia
3.8C level irn NR in at least 1 SC (feed/steaming that SCG) [.33 eal

BE+1.RCS Delta T </= 1.2 % full load Delta T
2.FCS or core exit thermocouple tezmperatures constant or decreasing
3.86 pressure constant or decreasing at a rate " rate of decreacse of RCS
while maintaining SC level with continuous AFW [.33 eal

REF «NFD-2294Ch. ’9!’»‘032
esf 7 'Am%L&.A

ANSWER 7.06 (1.7%)
A.Bazlance between charging and letdown-HCV128 full opensy FCV131 1rn auto or
mariwals ChargingiFCV121 or FDF speed control £.7%1
E.Lifting of relief valves L.25

C.Nitrogen-lon3 duration shutdown or access to RCS
Solid-- 24 hours shutdown or does not require breaching RCS integraty
(.50]
REF .NFS 22
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ANSWERS -~ ZION 182 -85/06/717-R.R.FERRELL

ANSHWER 7.07 (1.50)

A.Low steam pressure
High steam flow rate
Initial high steam 3enerator levels-swell (.29 e2)

E.Falling Tave
Low pressurizer pressure
Low pressurizer level L+2% eal
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