Examination Report No.: 50-312/0L-88-02
Facility: Rancho Seco Nuclear Power Plant
Docket No.: 50-312

Examinations administered at Rancho Seco Nucliear Power Plant, Clay Station,
California.

Chief Examiner: léa// 4 /
ary W\/Johnsfon, D#eiigzeé

Operator Licensing Examiner

Approved: IZ_ZM}A J oz 2é5<gq
John[O. n » ate Signe

Summary:

Examinations on December 6-13, 1988 (Report No. 50-312/0L-88-02). Written
and oral examinations were administered to seven senior Reactor Operator
candidates. A1l seven SRO candidates passed both the written ard oral
examinations.
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REPORT DETAILS

Examiners:
G. Johnston, RV (Chief Examiner)
Persons Attending the Exit Meeting:

G. Johnston, RV
C. Felton, Rancho Seco

Written Examination and Facility Review:

The written examinations were administered to seven SRO candidates on
December 6, 1988,

A preadministration review of the written examination was conducted
with facility training and operations subject matter experts on
November 30, 198&. The reviewers provided the Chief Examiner with
comments and suggested corrections. These comments were duly
considered and changes were made orior ‘o administration of the
examination to the candicdates.

At the conclusion of the written exam, the facility staff was provided a
copy of the examination and were instructed to provide written comments.
The comments made by the staff & « included in the attachment (1). These
comments were reviewed by the Chief Examiner and appropriate changes

were made to the examinations prior to grading.

Operating Examinations

The Chief Examiner administered all of the operating examinations from
December 7 through 13, 1988. No specific generic weaknesses or concerns
were identified.

Reference Material

The Chief Examiner identified a concern about the quality and completeness
of the reference material provided by the facility for the preparation of
the examinations. When the material was received information on the
following systems were not provided:

Main Turbine and Generator
Condensate System

Feedwater System

Circulating Water System
Main Steam System

Once Through Steam Generators
Steam Bypass System



Further there were instances a lack of diagrams for many of the systems

descriptions that were provided. The Chief Examiner did convey the lack of
the information early on in the process of preparing the examinations and
the facility did provide the requested material. The requirements for
material tc
identified
0

examinati

be provided for preparation of examinations is clearly
in the attachments sent with the 90 day 1

¢
r
ns.

etter g,('((ju!”-";

The waterial grovided for the missing information did not have 1der
lesson plans or learning ftf((f1xﬁs.. The Chief Examiner requested during

the rnre-examination review with the facility training staff that they i ‘
indicate any question the) could identify as not meeting any specific

requirement. None were identified by the facility staff during the review,

and the Chief Examiner noted that these had been accepted by the start.

Exit Meetinc

The Chief Examiner met with the cility repres
Paragraph 2 on December 13, 988. The examiner

that point and the examination proce




ATTACHMENT 1

RESOLUTION OF FACILITY COMMENTS

Question 5.15
Facility Commert:

"'2.' could be considered a correct answer as well as 'c.' OTSG Tsat
and Tc will be coupled and stable.”

Resolution:

The Chief Examiner will delete this question, because of two possible
correct answers,

Question 6.01
Facility Comment:

“No RCPs runnin? or RCS pressure 1000 psig should be accepted as a
correct answer."

Resoiution:

The Chief Examiner will include the comment as a possible answer,
Question 6.02
Facility Comment:

"For the 'a' portion the only starts are High Radiation and Manual.

For the 'b' portion the only answer shoula be "High temperature in the
NSEB switchgear room.""

Resnlution:

Part 'a' will be changed, and part ‘b' will be changed to ensure that
high temperature is the answer.

Question 6.04
Facility Comment:

"1h' should read "Valves close when demand is at 20% and decreasing."”
Resolution:

The key will be changed to incorporate the comment.




Question 6.12

Facility Comment:
"One pump per loop and three pump operation are two separate limits.
The minimum load 1imit is &l1so a correct response.”

Resolution:

The Chief Examiner will add the responses to the key.

Question 7.08

Facility Comment:
"Since the question does not state that the OTSG has been isolated,
steaming is required by E.06 until an isolation criteria has been met.
The answer given assumes that the generator has been isolated."”

Kesolution:
The Chief Examiner sees no need to change the key. The question doesn't
clearly state that the O0TSG is isolated, but the way the question is phrased
that is the only possibility.

Questien 7.11

Facility Comment:

“The 381 inches level is established to enhance boiler condenser cooling
and mention of this should be correct as well as the natural circulation
anrswer given on the key."

Resolution:

The Chief Examiner will add this comment to the key.
Question 7.19
Facility Comment:

"The 40 deg. F to 60 deg. F dT is to promote heat transfer (ensure a heat
sink is available)."

Resolution:

The Chief Examiner will accept for full credit that the delta T is to
ensure adequate heat transfer from the primary tv the secondary.




Question 8,14

Facility Comment: |
“The vent valves shall also be closed and tagged."” '
Resolution:

The Chief Examiner agrezs and will add this to the key.
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'J.5. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR QPERATOR LICENSE EXAMINATION

Facility: Rancho Seco
Reactor Type: ilcox
Date Administered: _ p. .orer 5 1088

: Examiner: Johnston
Candidate: ‘ t:,
INSTRUCTIONS TO CANDIDATE

Use separate paper for the answers. Write answers on one side only. Staple
question sheet on top of the answer sheets. Points for each question are
indicated in parentheses after the question. The passing grade requires at
least 70% in each category and a final grade of at least 80%. Examination
papers will be picked up six (6) hours after the examination starts.

% of
Category % of Candidate's Category
Value Total Score Value Category
25 25 5. Theory of Nuclear
Power Plant Operation,
Fluids, and Thermodynamics
25 25 6. Plant Systems Design,
Control and Instrumentation
25 25 7. Procedures - Normal,
Abnormal, Emergency,
and Radiological Control
25 25 8. Administrative Procedures,
Conditions, and Limitations
100 TOTALS

Final Grage

A1l work done on this examination is my own, I have neither given nor received
aid.

Candidate's Signature




ES-201-1
Enclosure 2

NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

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

-~ -

2.  Restroom trips are to be limited and only.on.ucandidato.a;:;~ti6§—nay-v

leave. You must avoid all contacts with anyone-outside -the examination
room to avoid even the appearance or possibility of cheating. -

3..“_U§g_q1q;§ ink or dark pencil only to facilit;zzhlegib]evééproductions.
& Print your name in the blank provided on the co

€ BMSeE"i, WPl BRSVE

5. - Fil <n the date on the cover sheet of the examination (if necessary)
6.:.: U‘( any ﬁc' nn;-'rlm\dmd for answers. -

R R L UL e e R

e

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

8. Consecutively nu@ber}éach answer iheettwwritg "End_of Category ST
~ appropriate, start each category on a new page, write only one side of
the paper, and write "Last Page" on the last answer sheet

9. Number each answer as to category and number, for example, 1.4, 6.3.

10. Skip at least three Tines between each answer.

11. Separate answer sheets from pad and place finished answer sheets face
down on your desk or t!ple.

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

13. The point value for each question is indicated in parentheses after the
~—question and canbe Used as a guide for the depth of answer required.

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

15. Partial credit may be given. Therefore, ANSWER ALL PARTS OF THE QUESTION
AND DD NOT LEAVE ANY_ANSWER. BLANK. TR ,

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

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

Examiner Standards

ver sheet of the examination.



£S-201-1
Enclosure 2

18. When you complete your examination, you shall:.
a. Assemble your examination as follows:: -
(1) Exam Questions on top. :

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

b “Yurn fa your copy of the examinat
~¢= . the examination Questions. .

ion and all pages used to answer

€.  Turn ie-all scrap Paper:and the balance -of the Paper that you did
not use for answering the questions.

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

S a———

Examiner Standards
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F::mﬁ : v =g/t
W=mg 8= Vot + 3 at?
E=me®? -~ - a'= (vp—v,)/t
KE = } mv? : _V¢.=v.,+;t“
PE = mgh w=60/t
W=pvAP- - ¢ RV TN S
AE=931Am

Q = mCpAT*** * & Ak

Q = UAAT ¢ ¢ Q= UA (Tava ~ Tsm)

Pwr = Wy ma

P = P, 10SVR(Y)

P=P,et/"

SUR = 26.06/r

T=144 DT

SUR = 26 (3t)

= (/o) + [(B~p) /et p)
r=£/(o-B)

= (8~p)/Aap

P = (kest = 1)/ker = Akegy/ken
p=[0)rkea] + [B/(1+AeaT)]
P = Z¢V/(3 x 10%9)

Cycle efficiency = W

A=AN A=A ™
A=lIn 2/t* = 0.693/“

ty (eff) = r’—y(:,)f::)

= L e Ix

I=], e+

I=1 10%/™L

TVL = 1.3/u

HVL = 0.693/u

SCR = S/(1 - keg)

CRx = S/(1 - ketz)

CR; (1 -kesr)s = CR; (1 - kegt);
M = 1/(1 - kea) = CR;/CRy
M = (1-ker)o /(1 - kear)s
SDM = (1 ~ ketr)/kesr

£* ~ 1 x 10°® seconds

Aest = 0.1 seconds™
Ldi=14d;

Ld}=1;d?

R/hr = (0.5 CE)/d? (meters)
R/br = 6 CE/d? (feet)

Z =No
WATER MISCELLANEOUS
PARAMETERS CONVERSIONS
1 gal = 8.345 Ibm 1 Curie = 3.7x10'° dps
1 gal = 3.78 liters 1kg = 2.21 Ibm

1ft? = 7.48 gal

Density = 62.4 Ibm/ft®

Density = 1 gm/cm®

Heat of Vaporization = 970 Btu/Ibm
Heat of fusion = 144 Btu/Ibm

1 Atm = 14.7 psi = 29.9 in. Hg.

11t. H;0 = 0.4335 Ibf/in?

1 hp = 2.54x10° Btu/hr

1 MW = 3.41x10° Btu/hr
1 Btu = 778 ft-1bf

1 inch = 2.54 cm

°F = (9/5°C ) + 32
°C=5/9 (°F-32)




wection

Frinciples of Nuclear Fower Flant

Uper Btrom, Thermodynamics, Heat Transfer,

and Fluid Flow

*QUEST 10N &, 01 N, 78%5)

L T IFLE CHOGCE (Choose the best answer.)

echnicyl Specification 2.5,2.1 states that the availabie

Stivtaomwn Marain ehall not be Jees than 1% oelta hsk,
s’ . - -

Which ot the following is correct’

- =

&, Ihe Shutdown Larin 1€ the reactivity difference betweern

critacality and all rods fully i1nserted.

bre the hiohest worth rod must be conerdered in the core to
calculate the Shutdown Marain.

[ AN e Snutdown PMargin 1e the amount the reactor can pe ehut

T down with the most reactive rod stuct out.

- P8 Feactavity 18 not antivenced by the position or the control
rode when calculataina Shutdown Maragin,

*ANSWE R

e ¥ -

SREFERENLE ke

0P 50 COBOG, RXT=05-0031, OBJI-1, page 1.
192005115

VG010 R
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*ULIESTICH S, 0y (.75
MULTIFLE CHOLICE (Lhoose the best answer.,)

larnmring the minor svetem losses, the neat transferred from the
reactor coolant svetem to the secondary system 18 equal. whnich of
the tollovwang describes why the primary and cecondary mass + 10w
rates across the 0TSL s ditder

& The pipang diameters are eigrnificantly ditserent, theredour e
to maintain the same velocities the flow rate has to var..

t. ihe delta T throuah the secondary side of the U150 & 1¢
semeller than the gelta | throuah the primary side,

C. 'he enthalpy change through the secondary side of tne O1HG ¢
1€ smaller tham the enthalpy chanae throuagh the primary
€1 de,

d. Ihe secondary srde of the 0156 &€ undergoes & phase chanoe

while the primary si1de doege not undergo @ phase chanae.
* NS WE F
ad.

*REFCHENLE
G 20 D 0700 OBJ 1, P& 2
e 30 D 1800 (B3 3, 6 2
Q2000501
CRTRISTRTWTRT O I I

193005108




MULT IFLE CHOJCE (Lhouee the best answer.,)

Durinn & renon 4ree reactor startup, critical data was
1nadvertent)y taken two decades below the reaguired Intermeot «te
fange (R Jevel, Assuminyg RS temperatiree and boron
concentrations were the same:

Whach ot the followinng describes the relationernn between the
critical rod posation AT THE FRUFEK lntermediate kharnge level

ver eus the critical rod position taken (WO DECALES BHELOW the

proper intermediate RKanoe level ”

& the cratacal rod pesrtion w1 THE FROFER Intermediate Ranos
level 18 lees tham the critical rod position taken TWu
DECHDES BELOW the proper Intermediate ranoe jevel.

b, The cratical rod position A1 THE FRUFER Intermediate Kanae
level 18 the sane ae the cratical rod position taven TWO
DECADES BELUW the proper Intermediate ranae level.

¢ The cratical rod positicn AT THE FROFER Intermedlate Ranoe
level 1s& agreater than the critical rod position taben Twi
DECRADES EELOW the proper Irntermediate ranae level.

d. ine critical rod position A7 THE FROFER Intermeciate Ranoe
level cennot be compared to the cratiral reod position taben
WD DECAVES BELOW the proper Intermediate range level.

+ANEWE R
h.

*HEFERENUE

oD 3¢ C 0600 QB 13

On 20 € 0600 OUTLINE FB 19-21
192008110

1920020107




*DIFESTION S, 04 (0. 7%)
MULTIFLLE CHOICE (Lhoose the best answer., )

in 1he event 04 & rod erection accident, which one of the
toilowmane will be the 4irst to insert negative reactivity -

&, Moder ator temperature coetficarient.
b. Fressure coefficient.

Ce Verd coetticient.

d. Loppler Loetficient.

*ANSKWE R

d.

*REFERINCE

OL 29 C 04un OR) 6

Oh 50 C 0400 OUTLINE FB 15

192004K 115
GOOulEk1ig



*DUESTION 9,08 (0. 7%

MULTIFLE CHOICE (Lhoose the best answer. )

Whach one o+ the folliowing statements best describes the
production and removal mechanisms 1or Xe-123%"

e AU 10w power levels, Xenon decray 1€ the najlor removel
mecheniem. AL hiah power levels, burnout 1€ the maror
removeal mechiani em.

L. Ht full power, steady state, about 10% ot the lencrn i1e
producred by lodine decay and the other 907 18 progucen as o
hirect fagsion product.

g tellowing & reactor trap 4rom equilibraum conditione. renon
pestks because delayed neutron precursors continue to decav
to xenon while neutron absorption (burnout) has ceased.

d. renon production and removal i1ncreases linearly as power
level 1ncreases, 1.€., the value ot 100% equilibrium rencn
18 twice that of S0% eawilibrium xenon.

* S WE R

.

*HEFERENCE

oD

=0 € 0%00 0OBJ 14

0D 30 C 0300 DUTLINE FB 16~17
DO10O00KSs %
1920061073
1920064104



*OUESTION S, 04 (0 785)

MULTIFLE CHULCE (Lhoose the best answer. )

Wrach o4 the 4ollowino 1e CORKELT concerning the conduct o+ &
secondary calorimetraic’

a. the calorametrac eaueticn doee not take 1mto account tro
heat anput 4rom the reactor cosolant pumpe or loss to the
containment, because these otfeet,

L. 14 teedwater temperature 1€ read erronecusly high the
calcul sted reactor power will be lower than aciual becauvee
the change in enthalpy will be lower,

ks fhe mase +low rate of the secondaryv svetem 1¢& deternmined b
totaling the average steam flows from the two 0TSGs.

I8 the: reeulte of a praimary calorimetraic may ne used &s the
besie +or calibration of the Fower Range nuclear
instrumentataion but rot the Intermed:ate Rance.

L R R0 RN

Sia

*REECRENCE

0Op 20 D 1400 OBy 1

D 30 D 1400 OUTLINE FB »
1920071108



#CUESTION 5,07
MULTIFLE CHOICE
Reactor power has

atlier 1he

& . RE'HCJH
18 hours,

b. renmn concentration
houars.,

Ce rencon contcerntration
houre,

. renon concentration

*aiSlE

d.

*FREFERENLE

Ch 20 L uSu0 UKJ Q6
w30 0 OS0 O L Ly

1920uak il d

A\, 73

juet beer 2
tollowing best describes what will
INcCrease in

power !/

concentration

HE

17

will

will

will

wiijl

(Choose the best answer. !

D%

NCreasso0 by
happen

Increase and reach

incresee and reach

reachinn a low

g p

dip reaching & 1ow

19

which of the
to Xxenon concertrat)on

A hiati are 12 ©
& hiaokt 1n 4 to b
12 to iB

an

an

4 1O B houre.




*LUESTION S.od £0. 7%)
MUL. I IHLE CHOICE Lhoose the best answer.)

e reactor 12 crataical at 1u-8 amps an the Intermediate Ranac
when an UISo mtmocespherac Dump velve +ta1ls open. The plant 1+
beginning ot lifte (HUL) conditions., the reactor does not trapn.
anfd the roos gre an manual. FuRd = Foint of Aodding Heat ).

brich ot the tollowing best describez the value ot Tave ano
nuciear power o the resulting new steady state condataon !

a. Final Tave less than 1mitial Tave. tinal power at Ui,

i5. Final lave less than amitial Tave, ti1nal power above Fus,

Cs Final Tave areater thanm 1nmitial Tave. t1nal power above
Frisrnm,

d. Final lTave areater than 1nitial Tave, 41nal power &t Huebl,

? faldaviE R

ke

sREFERENLE

oan 20 0 \.»7' W ORI B 7

0 30 € 0700 ML IiNE W = 113

0D 20 O 0700 TRAINEE HANDOUT FG 1 - 4

1920081 14



*UUESTION S,09 {0 7%)
LT IFLE UHULLE (Lhoose the best answer. )

Whach ot the following best descripes the heal transéer proces s
through the pellet to clao oas oap in a +uel pan?

. Radi ation

L. Convection
C. Lonductaon
d. fransmi sslon
# s WE R
*REFERENCE

QD Z0 0900 (GBY 2
00D Z3w 0900 SUBJECT WODIEE & Y - 7
192007101




SUIESTION ©.10 (0,75
M TIFLE CHUICE (Crhoose the best answer. )

Wiiach 4 the 4cllowing best describee the Svetem Head Loce 4o &
mein teedweter pump operating 1n normel conditions?

&. e Eyveten SMatic Mead (UTED pressure) plue the Fump w1t
Head.
k. the lotal Fump Head plus the byvetem ttalic Heaos ulShH

pressure) .,

oW Ihe byotem Static Head (OTSH preseure) minue the Fump Leste
Hi=ad.
o, the Tolel Fump Head minue the Svetem Static heead (UTEG

presau e,
bk R
o

*REFERENCE

OL 30 P 1300 ObJ 10

0D 30 D 1300 SUKRJIECT NOTES PE 13-14 TO 13~16é
195COUIKLILS

15004010 14



®#CQUESTION Si. il (078
MULTIFLE CHUICE (Lhoose the best answer.)

Conzider & maon feecwater pump operatine in normal condits o,

Wnhich mt the +ollowing parameters will increase the availeb s
Fosrtave buction Head for the main {eedwater pump as pumn

volumetric flow ig 1ncreased”

é. The system static pressure 1 lowered.

- The system saturation pressure 1€ raised.
Es The svetem fluid temperature ie ralsed.
d. the svetem fluid temperature ie lowered.
*RMEWE T

Q.

sREFERENCE

0D 30 D 13090 UBd 42

D 50 D 3300 OUTL INE FB 3

133004 1 Oe

191004 1wl
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MULTIFLE CHOICE (Choose the best answer.)

|
1
|
SOUES ION 5,12 (0. 7%)

Rancho Seco 1€ 1n a natural circulation cocldown following & |ooe
o+ oftsrte power. A volo ‘bubble) has inadvertently beern +ormeu
in the head ouring the cotldown.

it malaary bpray 16 used 1n the pressurizer., which of the
foliowing begt deccripbes what will happen in the Reactor Lorg art
DVvEl oM

pressure decr eascs.

ki The €120 ot the void in the head increases because of the
FLE pressure decrease.

g Ine voard an the head incresases in 1€ becauses the
weszurilzer bubble has decreased 1h s1ze.

) I8 The void im the head remaine the same in si1ze, only KCS
precowre will decrease.

* i WEF
cl

*REFERENUCE

WO REFERENCE FOUhe IN MATERIAL FOR REACTOR THEORY. racality
teviewsr & atiepted.

b AT TR O N

e ihe 12 0+ the void in the head decreazes tecause RS
195005108



’C"JE ‘:" 10'“ ?’o 13 {0, /.:J)

MULTIFLE CHOLCE (Choose the best answer, )

Due to & tartlure of the rod positaon indication a control roua has
been lett +ully 1nserted i1n the core while at full power. 1ie
cortrod ron 3¢ withdrawn clowly over & one hour i1nterval.

Whach one ot the tclilowing best describes the etfect this event
hae on the Departure 4rom Hucleate Boillaing Hatio (DWDieo a6 tee
core

& . It hae increased in the area where the rod was primacal 2 due
te the low Xenon concentiration.

b. 1t hae increased in the area where the rod wae primari) v gue
to the high 2enon concentration.

AP It hag decreasrd 1n the area where the roc wag pramarily doe
to the low renon concentration.

gl It hee decreased in the area where the rod wee primaraly cdug
to the hiaoh xenon concenbtration.

bl Wb B

sREFERENCE

0D F0 Db 1uud ORI 1

0D 30 L 1000 DUTLINE PB § -~ 3

0D 30 D 10w SUBJECT NOTES 10-2 TQ 10-4

OO kS5



s ESTION T.14 (V. 7%)

MUETIFLE CHULCE (Choose the best answer.)

Wrach o4 the following best describes what orcurs followino &
reactor trap 4rom sustained operation at 100% power '’

b.

The power (neutron 4$lu) level drope to about BO% &no - Fen
decresses with a decay rate that approaches an -1/7 nercads

per o ganute rate.,

The power (neutron 41ux) Jevel drope to about e% and then
decreases with a rate that approaches a ~1/7% decade per
nminnte rete.

‘he power (neutron flux) level drope to about S6% and then
decreases with a decay rate that approaches an -80 secona
decay period.

ine power (neutron flud) Jlevel drope to about 9o and then

decresszes with a decay rate thal approaches a -1/3 decade
per minute rate.

WS b

SREHERENMCE

D
an

G G 0sL0 ORI 19

C 0600 OUTLINE FG 47

1220038108




«OUESTION S.15 (0. 78

MULTIMLE CHOICE (Choose the best answer.)

Whach o+ the following describes an indicatiorn that aseiete 11
verit/ang natural circulation 18 occurring +ollowing a loss o4
Ot4s110 DOwsy A

a. Reactor Coolant System wide ranve cold leo temperature
estabuse (v decreasing slowly.

b. Reactor Coolant System wide range hot leg temperature nest
saturalaon temperature o+ Steam Generator.

&a Reactor Coolant System wide range hot leg temperature stable
or decreasing slowly.

. Feactor Cowlant Sysetem wide range hot Jeq temperature more
than saturation temperature of Steam Generator.

Mo RER

Ce K0, 750

*#REFERENTCE

Uh S0 D 1400 OBJ 10,12

0D T [ 1400 SURIECT NOTES 14-1% 10 14-18
153008111 22

QH?&%:‘@M dee f {’W& '



*CUEETION S.1e (0. 75)
MULTIFLE CHRICE (Choose the best answer.)

neeuning il other Departure 4rom Nucleste Boi1ling parameters
remain concstant, whaich of the 4ollowing will cause the bepartu e

from Nucleate Boirling Rataio (DNER) to decresse’” e ¢ 3D
@ Reactoar thermal power decreases

L mven age Reactor Coclant temperature 1ncreases

Ce Eeactor Loolant pressure 1ncreases

d. Aeactor Coolant flow increases

#eabielt B
k. i1, 75

*REERENCE
Berer &) Pivercse, R FUR Limits p.24%
B al Fiyeice, Beoiling Heat Transter p.ild

-

(i 2o ) oson Gpd =

16 00k Ut




*CUESTION 5.17 (s 7o)

MULTIFLE CHULCE (Choose the best answer.)

For the followino question assume that no oper ator action orrure,
Consider each occurrence i1ndependently with steady hiah power

operataon,

Whaictt: of the 4ollowing will decrease Met Fositive Suction Headd

avallable to the Keactor Coolant Fumps (e 7%
. Graid freguency decreases to 59.6 HZ.

b, Fressurizer temuerature decreases.

c. turtaine power increacses with rod control in manual .

d. Fressurizer pressure increases.

* S WE R

b. 0.75)

*REFEREFNLE

oD 20 D 1300 ORI 3

CD 30 D 1300 OUTLINE PG 3.4

Ob 30 D 1300 SURIECT WOVTES B 1353-2
OEOODE 110

VOO0 201

1510044106
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+LUESTION 5,18 (0, 78)
MULT IFLE CHUOICE (Choose the best answer. )

Wnich of the followino describes what happens to the intearal rod
worth at 100% power as the core age i1ncreases 6 75)

= Irncresses due to the fact that the boric-acid concentraticor
in the core i1s less at EOL.

b. Increases due to the fact that temperature o+ the rods are
higher at EOL.

Ca Decreases due to the fact that the temperature c+ the rode
are higher at ECL.

. Decreasese due to the fact that the boric-a&cio concentration
1n the core 1 less at EOL.

*hlnmWE R
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*FEFERENCE
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*CUERETION $.19 (0, 75)

MULTIFLE CHOLILE (Choose the best arswer. )

Whickh one of the followino best deecribes the effect that

DELREASING RLS Tave from 58% degrees F to S6u degrees F wili heae.e

on Moderator Teaperature Coedficient ™ Gl -5

a., It becomes less negative because boron and water molecules
are swept 1nto the core ag a result of the outsurce +rom the
pressurizer resulting 1n more resonance capture.

P it beconee Jese neqative tecause the rate of chanae in the
density of water per deqgree temperature chanage 1& leecs at
Jower temperature resulting in a lower change ot rescnance
ezcape probability.

B It becomes more negative because thermal utilization
1NCcreases and resonance escape probability decreascs.

[ B It becomes more negative becauvee as temperature 1¢ loweredu,
the moder ator becomes more dense., 1ncreasing the wator
molecules 11 the core with the neutrone have & areater
probabilaty of colliding with a water molecule and
increasing the negative reactivity efsect.

¥ AMNGWER

Yo (i, 78)

*sHEFERENCE

0D JO0 € 0400 ORI 4

Obh 20 € 0400 QUTLINE 8 - 9
OOl OO0ES26

192004 106




*OUESTION .20 (e 785)

MULTIFLE CHOICE (Choose the best answer.)

With the plant operating at BS% power and all systeme 1n &
normal /auto corfiguration, the operator borates IO ppm.

Which one of the felliowirng best descrives what happene to the
availlable Ehutdown Margin™

(0 75)

&, Increase

D. Ircrease untal rode nove

ta Decrease

. Decrease until rods move

*ANSWE R
B A8 TTY

*REFERENCE

Ogp 304, 0BOO ORI X

O 220 C 0800 OUTLINE FG 9 - 14
1920021114




*OUESTION &.21 . TE)

MULTIFLE CHOICE (Choose the best answer.)

When synchronizing the generator to the grid, an operator wii|
reaul ate turbine speed to slowly rotate the synchroscope in tne
tast (cliochkwrise) darection.

Which cheoice helow glves the Lwo par ameters that the svnchiroccone

is indicating?’ (e £ T8
&, Current and voltaoe dit+terences

ts. Yolteae and freqguency differences

Ce Fregueicy and phase differences

d. Fhase and current difterences

*NSWER

Bs 0T

*REFERENCE
oL S0 6 0400 ORI 20
O&EZOVDEAQNDT




*DLESTION ©.22 (0, 7%)

MULTIFLE CHOICE (Choose the best answer.)

Which one of the following statements ie CORRECT concernirng i he

peralleiing ot electrical svstems': Lie 2%

&, Hithounh 1t e desirable to have speed and phase posltion
matchen., 1t 1s much more 1mportant to have voltages matchen
tharn to have phases matched.

B I+ voltaoes are not matched at the time the svachronizing
ewitch 18 closed, there will be VAR 10w from the lower to
Lthe hiaher voltage.

C. Jf the incoming machine ie at svhnchroncus epeed put out o4
phaze with the running bus when the breaker 1s closec. heavy
cwrente will tlow to ei1ther accelerate or retard the
1ncoming machine.

d. 4 the ancoming machine ies 1n phase but sliahtly 4acster trhen
gynchronous speed when paralleled, the svetem will tend to
wpeed up Lo svnchronoue epeed.

* Al D0E -

{ = $93, TS

*REFERENCE
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G udDn OpJd 20
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#*CUESTION S.25 (0. 78D

MULTIFLE CHOICE (Choonse the best answer.)

Fancho beco i1e operatino at S04 power, HOL, when a steam b snese
valve f21ls open. Assume that rod control 18 1n manual, no
operator action 1€ taken, and no reactor trip occurs.

Whnizh ot the +ollowing describes the relationship affectina
reactor power ! Lide #55)

a. Feactor power increases due to the neaative reactivity adoed
throvob the Moderator Temperature Coetiicient.

s Reactor power will stabilize at & hiagher level Jfter the
voppler Coefficient adde sutficieni negatlive reactivity.

s Reactor power will stabilize at a hiagher level at+ter the
Doppler Coefficient adde susficient positive reactivity.

d. Heactor power decreazes due to the negative reactivity added
throuwah the Moderator Temnperature Coeftficaent.

* ANSVER
bl (L, ?.r‘)

*EFERENCE

Gn 20 C 0700 DEJ &

OL 30 C 0700 OUTLINE PG 10 - 11
192008k 117

192008121




MEUEETION S.2

MULTIFLE CHOICE

vihhat

hett is 0.987
éts 2. 3048 %
b. V. B00 %4
Cs 1.015 ¥%
d. S QOO %
*ANSWER

C. (0.75)
#*REFERENCE

0D 20 L 0600
oD 20 C 0600
O OO0 S0 7
DO OO0 S0R

(Choose the best answer.)

eactivaty adoation 18 required to doublie the count rate 14
E

delta L/k

delta k/k

oRJ 7,9
QUTLINE F6



#QUESTION ©.25 (0. 7%)

MULTIFLE CHOICE <(Choose the best answer.)

Which one of the +ollowing becest describes the purpose

soluble boron to control excesz reactivity 1n the Rancho beco

reactor core’

a. It 1ncreases the effective rod worth

Snvtcdow Margin.

U, 4 petl

by increasinag the

b. It resulve 1n & lese positive Moderator |lsmperature

Coetficient.

Ca It allows & faster loading rate tor power maneuvering at

high reactor power.

g, It &ilowe & more uniform neulron
reactor.
*NSUE R

& A, 750

*REFERENLE

GD 30 € 0500 CUTLINE FG 10 ~ 11
oD 20 C 0500 Old 9

1920071105
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*#OUESTION T, 26 VO 730

MULTIFLE CHOICE (Choose the best answer.)

Whackh one of the following statements concerning the Moderator
Temperature Coetficient (MIL) correctly explains why the FHio
becomees mor e neaative 4rom HL to EOLY

+ decreasge 1n the fuel to clad gap over core aage rezwuts in
& decrease an the fuel temperature.

# decrease 1n the boron concentration over core age resulte
in & Jarager chanage i1n the product of the thermal utilization
tactor and the resonance escape probability.

Flutornium pvajding over core age results 1n more fi1gcionavie
materizal being available to compete with boron atoms for
neutrone,

Fiuwtorium building over core age cauees "hardermang’ of the
neutron flux which resultes 1n more tast neutrons available
1cr 4tacet fresr10n and &n ancrease i1n the fasl fission factor.

FAMNSUER

*RFFERENCE

up
oD

20

Z0

C 0400 ORI 4
C o400 OUTLINE PO @ - 12
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«QUESTION &,.27 (O, 7%)
MULTIFLE CHOICE (Choose the best answer.)

Whicht one of the following statemente i1e CORLECT concerning
gsolubie boron reactivity control? (0

&, fe fiesion producte build up, differential boron worth
\WCM/ppm) increases.

ba =% boron concentration decreases. the ditd4crential boron
worth (FCM/ppm) decreases.

e e boron concentration increacses, the disferential boron
worth (FCr/ppm! decreasecs.

d. Fe Tave 1ncreases the differential boron worth CFLM/ ppm)
INCreases.

*+ANSWER

*REFERE NLE

2D 30 C 0800 Oy 10

QD 30 € 0800 OUILINE PG 11 - ju
1920048 L OY

DU OVOE 5 e
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*CLESTIUN &.26 A0 780

MULTIFLE CHOICE (Choose the best answer.)

Over core life the reactor becomes more recsponsive to & Ol vern

reactivity change. Which of the following 12 the primary cause of

thige chanoe '

8. Fu-u249 increases, decreasing the delaved neutron
b. Fu=-240 1ncreases, oecreasing the delaved neutron
Ca Fu=23% ancrersez, increasing Rets effecti ve.

d. HFu-240 1ncreases, increasing keta eftective.

* NS WER

a.

#«REF ERENCE
0D 21 € 0700, OBJ 3.
RANCHO SECO REACTOR THEORY EXAM BANI

1520061124

frection.

tracti1on.



*GUESTION §.,29 (0. 7%

MULTIFLE CHOLCE (Choose the best answer. )

The reactor has just beern brouaht critical during a startur. ihe
power 18 1ncreased to 10#+x-8 amps on the Intermediate Ranceo
instrumentation for critical data.

Which of the 4ollowing describes what happens to the roo neiani

&% & result ot thie maneuverinag™”

a. It 18 higher at 10#+-8 amps thanrn when 1t was critical tn
overcome the Doppler +eedback:.

b. It 18 lower at 1u#%-3 amps than when it was critical to
overcome the decreased leahage &t the higher power level.

Cs It 18 higher at 10##-8 amps than when 1t wee critical due to
tre increased consumption of neuwtrone in the control rode at
the higher power.

d. It ige lower &t 10%2-8 ampe than when 1t was critical becauce
the reactor was actually supercritical when critical wasz
declared.

#ANSUWER

dl

*REFERENCE

oo

230 C 0700 ORI S

RAanCHDO SECO REACTOR THEORY EXAM B
192008110
1920084111




*QUESTION %, 30 (0. 7%)

MULTIFLE CHOICE (Choose the best answer.)

WHach

i the foliowing best describes a methodology for

preverting poesible centritugal pump runout conditions?

2.

Ine: pump hag & discharge valve fully open to maintein tne
mexiimum flow +rom the pump above anv possible runout
crondrtion.

the pump 1€ located such the the NFSH 16 maintained as rloee
és possible to the saturation pressure such cthat the svetem
bead 18 at 1tse maximun.

the pump hase a discharge valve throttled to maantein the
ma:timum tlow from the pump below any possible runout
condition,

the pump 18 located such the the NFSH i1e maintained as hiah
az poseible bFelative to the saturation pressure such thet
the evetem head 18 at 1te mimimum.

*LANSKER

*REFERENCE
GENERAL FHYSICS, SECTION 111, FART R

cD

S0 D 1300 ORI 3

1910041312



*«QUESTION .01 (1.2%)

In order to maintain & 200 degrees F subcooling margin 1n the RO&

when reouring RLS preseure to 1600 peira, 0756 pressure must te
reduced to approximately what pressure’™ 8 BT

*rloWER

L00) OF at 1600 pearg

1600 paia sat temp = 604.87 9F (+ or - %) (00 5)
subcooled temp = 604.87 - 200 = 404.87 °F (0.5)
S5/6G pressure sat temp = Tc = 404,87 DF

= 260 (+ or = %) (0, 2500

#FEFERENCE
Sleam Tables
0D 30 D 0300 OBJ 3,7

1930031125




*CQUESTION S.32 1. 25)

The reactor ie operating at a thernal power level of ZL00 MW. The
macs 1low rate through the core i 164 X 10E6 lbm/hry, with a core
ex1t temperature of 610 deg F. Cp = 1.3,

What 1s the i1nlet (Cold Leg) temperature to the core? (35 28)

(0.78 concept, V.5 formulation, .25 ancswer)

# S WL -

e mC (Delta ) R W
P

Delta | = Q/\mup)

2S00 MW = (2900 MW X 3.41 X 10°) =

= 8.85:5 X 107 BIU/hr

Delta T 8.52% X 10° /(1.66 X 10 ¢1.2) = 38.7 OF (©0.%)
210 V¢ « 30,7 "0 « 574,83 %% (v wr - 2 (0. 25)

*+FREFERENCE

OD 50 D 0300 OB 3

O 30 D 0300 OQUTLINE FG § - 13
192007106

End of Section o

Go on to Section 6
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Section 6

Flant Systems Design,
Control, and Instrumentation

*QUESTION 6.01 (1.0)

Under what conditions would the Margin to Saturation (Subcooling!
Meters not accurately represent the subcooling in the Reactor

Conlant System” (1s0)
#ANSHER

The RTD's used in the circuitry could be sitting in & void or

stagnant area. (1.0) |
*REFERENCE 1

KANCHD SECO FACILITY EXAMINATION EBANEK

No (OBJ, accepted by facility reviewers.
0160001101 |
016000K402

> OR: ‘
b (LCPs pomsac | BT

. O D%
QC “ P\/C’%‘A’Ju—/ e -
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*QUESION 6,02 /u/:n/'

Concerninag Heating anmd Ventilating systems:

&a What cendition will start the Control Room HVAC System™

0. Wwhat two (Z) room conditions in the NSEE will start
Essential HVAL System’
w*pald S0 b

E T St AT T T e G b T

b. Hiah temperature in NSEE Switchoear roomsz.
*REFERENCE

RANCHU SECD FACILITY EXAMINATION H&W
No UBJ, accpted by facility reviewers.
VDOOULEVERALTOY

Q. #jlx\ &c(c.a‘{-\'c”—

the Mk



#CUESTION 6.03 (3.0

The Turbine Eypass and Atmospheric Dump svetems have oper atinag
biases that are set in to relieve excese steam demand when
certain conditions exiet, What are the plant conditionsg anr
ourpose for each of the following that requite the following
steam hecsder blases”

&. L pEICQ. } k)
L. o0 peia. Cdatd
£t 118 pBiIg. 1.0
* HISWER
& Lese than 1% % load, control for startup and shutdown. (i.w)
b. .3 | ’ AL
‘EttﬂET!hes. (1.0)
Ce For reactor trip to minimize cooldown of primary svstem.

§

*HEFERENLE

CHAFTER 36 108 - FPB 358-21 T0O 38%-31

No OB, accpeted by tacility reviewers,
D4 1020300

41008304

0410208404

Q41020405

\b Ve ‘U&") £ 05[ WZ‘] cjﬂwa«./(]zj w ] |
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What are the four (4) control features that the Integrated
Control tvetem provides 4or the Main Feedwater Block valves’

*CUESTION 6.04 (2. 0)
(e C0)

*ANSWER
é. Uperne the block valves when the Startup control valvee are

v % open. (i L5
b. Clousee the block valvee when the Startup contirol valveese qo

&0 %4 closed. (. %)
€ Livee when all tour RCFe trip. £ 8)
d. Close when both Main Feed pumps trip. Qe B

CHAF 1ER 36 108 - PGB 25-241 TO 3%5~24Z, FIB. 25-77
No UkJ, accepted by facility reviewers.

OSSO0 416
OF90000 107

|
|
_ |
*REFERENCE |
|
|
1
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*OQUESTION 6.0%5 <.0)

What are the tour (4) paraneters/signals that are used to
generate the BTU limite i1n the Integrated Control Systen

*NSWEF

& UisSh pressure,

b. Thot.

£ Feecdwater temperature.

d. RCE #low,

*REFFRENCE

CHAFTER 35 108 - PGB T85-46

No ORJ. accepted by facility reviewers.
O &t 4

O a0 403,

(L))
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FCUESTION o.08 1.0

The pegoinn steam supply 1soletion valve can be closed remotel v,

Why 1€ the vaive only able to e ocperned manuvally? L PR
*ENSKER

fo prevent the valve from beino opened too +ast and Cauveing water
heammer to occur. (d.
*REFFERENCE

RanltHO SECO FACILITY EXAaM BAl
0D 30 1 1300 0OBJ &

QQEHEO &1

1920061104




*QUEETION 6.07 (2.0)

The Maleup Fump 18 tabing suction from the Mabeup Tank onlv. uWhat
are the four factors i1n the Makeup and Furification Systemn that

will atfect the available Net Fositive Suctior Head to the Meab eur
Foamp 2 (LaD)

*«ANSUHWER

B Mabeup Tank level, 410, 50
e Ges overpressiwre in Makeuvp Tank. V. 8)
3 Temperature of Malbeup Tank water.

4, FMabeup FPump 4lowrate.

*RFFERENCE

RANH SECO FROILITY ExaM BaN
0D %O 1 Q&e00 ORI E

1910044 106
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Regarding the Train A Nuclear Services Raw Water System:

i
*OLF= 10 6. O0F (D00
£ knat 1g the primary purpose o+ NRW-0O416 the Spray EBvpuee
Valve i 1.1
b. Why 1€ the Sprav Bypase Valve NRW-0416 mechanically
interlocked with NRW-041 the Mechanical Interloch Veive
S Y
. What is the preferred source of mareup water to the Neivw
seyetem” VDo 'S)
g What 18 the other source o+ mabeup water to the NSKW svetem™
L, 09
*ANSUE R
El. fto provide & means of preventing freezing of the Sprav Fond
in cold weather conditions.
i s o greure that neither valve 18 wide open at the same time

causing pump runout of the NRW pump.
Ce Eervice Water.
G Fire Frolection Svstem.
*FEFERENCE
CHAFTER 22 NSRW FAGE 40.

oD 20 a0 Dag 2
O7S50001. 401
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#OUESTION 6,09 (£.D)

Bank 4 Fressurizer Heater Lontrols for the ten groups of heaters
in the bank are ditterent than +or Ranlbe 2 and I. Assume that the
controls for Bany 4 are 1n automatic:

& What will occcur when the "ON" pushbutton i1e depreseerd. arnc
then the "AUTO" pushbutton i1s depressed” & P

b. Whet indicatione ("AUTOD", "OW", “"OFF" bactklionteo
pushbuttons) would you expect to see tor ¢ neater aroups

ernergized’” i P
* AN SUE
a. # heater aroup will be enercized then deenera)zed. 3.0
. AUTO - 144 (9.5
L““ oo j 1t (v, ':_-u
OF F - 131t (.t
*»REFERENLCE

|
ReddCH SECD FACILITY EXAM BANL
Mo OBEJ., accepted by tacility reviewers.
VOO0 EOY
O OO0O0OE.&OL




*OUESETION &, 19 £4.9)

The RCF starting circuitry has several inte-locks that prevent
inadvertent starte 4rom occurrinn.

@,

n

WHY must Heactor power be less than 0% of full power
Wy muct Component Coonling Water 4low be greater thanm v
apm? Vs

Why must the Reactor Coolant Svetem temperature be areater
than SO0 dea. F.7? Vi, 8

* il b

Frecludes possible power excureion due to poeitave
reactivity edded bv the addition of cold water from the idle
1 oo, (0, 30)

ASSUrET proper cocling water 1e& available to RUF motor ana
sEeale., Ve B

Hesures D/F across core will not be sufficient to cause
“Tore 18FE"., ¢,

o3

*FEFERENCE

(H.

RERCTOR COOLAWT &YETEM FBS. 2-78 TO 2-78.

RANCHO SECO FALILITY EXAl RAL
Ne: O3, accented by tacaility reviewsres.
OO0l 404



*+DUEESTION 6.118 (30

Wry are the Satety GBroups of control rode moved only with the uvse
of the awiiliary power supply rather than the normal power
supply’ tdati)

*#ANSWE K

The normal supply 18 & DU "held bus”., It cannct move the Satetv
Groups. (1.0) |

*REFERENCE

CHe 27 CONTROL ROD DRIVE MECHAaNISM
FANCHO SECO FACILITY EXZAM BanK

Mo OF)., accepted by +acility reviewers.
QOTOOOr 400

Oulouok 408




*OUESTION &.12 L2, 00

what are the four (4) conditione that will create a load limiti 1n
the Intearated Control System? (L.t}

¥ T K

: 5N Lose 04 & Reactor Coolant Fump ( lose of 1 pump or 2 pumee -
1 per loop).
L Loee of either Feedwater Fump.
;98 Asvmmetric Rod +ault. ﬁuﬁ‘“’/\
4. Greater than operator eset mamimum/load limit,
+FEFERENICE
CH. 3% INTEGRATED CONTROL SYSTEW
RANCH SECO FACILITY EXAM BANE
No OBJ, accepted by ftacility reviewers.
Ol Uil §0
D160D0O0E 405
4 s i
s
) oy '
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*OUESTION 6.132 ko i)

Ranch Seco 1s operating 1n full 105 avtomatic at 85% urit lozd
when a Reactor Coolant Fump in the "K' 0750 loop anadvertentlv
trape. Assuming & delta-Tc of zero.

& What 1€ the ratio of feedwaier flow ratec between the "4
and "B" OT56 & at the end ot the transient? (§.0)
| What 18 the 4inal delta-Tc at the end o1 tre traneirent
(0.5
o bhet 18 the f1nal umt delta-| after the tranzient’ (3.1
*EANEWER
&, L.44: 1 § BT
o iere (ULt
£ Approvtamately To dea. 4% te S0 deo. F arceptable) (409

*REFERENCE

Chle 3% INTEGRATED CONTROL SYy8TEM FB IT5-20%9
RANCH SECO FALILITY EXxAin BaAM

N DEd, accepted by tacilily revienwers,

OOl auouk 400

PR I DR Y SR

End of Section &

Go on to Section 7
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bection 7

Frocedurese - Normal , Abnormal ,
Emergency, and Radiological Control

*UUESTION 7.01 (1.5

The Reactor is ain Hot Standby. Frocedure B.. Section & “wpproasch
te Craticality” 18 being ueed.

a. What 16 the minimum amount Group % must be withdrawn to
allow crataicalaty” Chg g

b. When 1e "Criticaelity" indiceted to heve occurred during a
Feactor startup” (1.0

Flald s

&, 2% {1, )

b. "Critacality" is 1indicated when Reactor power level 300
continues & relative constant rate atter &l) positive
reactivity addition has been stopped. (CONCEFT)

*REFERENCE
FROCEDLIKE B.2 PG 36
PD B0 9 GlO0 O 2435
LRTN N ST TNTSS KR T




*OLESTI N 7.02 £1..0)

A note for Btep S.2 ot procedure B.3 "Normal Uperation", Lontrod
Fod Opereation Guidelines states that there are no restrictions
placed on the rate ot movement or the distance of travel of tre ‘
AFak 8 for the first 210 dave of the cycle 7 fuel load.

What allowe the HFSR'e to be moved in thie fashion™ LS

* Al aWE K

The WFBK '€ are "Grey" and are designed for minimun delta bw 40
Chaiwaes during rod movement. (do1)

*+FREFERENCE
FROCEDURE B.3 PG 13.
0D 320 9 0100 OR) 2,3
OO EGLOOD



*#DUESTION 7, 0% (1.5

the operator determine the contracted nass of the Reactor Coolant
Svetem at the temperature the Keactor Coolant Fumpe are stcoprerd
rather thar at tne ¢t1nal cold RCS tempersture™ Y

L N W

® ST

With the punpe stopped there 1s inadequate miying t(i.w). thas
presente the hazerd of & dilution accident (U.%).

+REFFEREWCE
FHULCEDURE B. Y FG 9.
i 30 3 Ol O F
Croaionar J o

why dnee Frocedure E.9 "Suluble Koron Concentration Contred braove



SULEETION 7,04 (how

Frior to filling the RLS, the UTSE levels are requited to he at
8L% on the operating ranas per procedure bB.2. "Flant Heatup wnd
Startup”. What 1e the bas.s for this requirement? & B

* RS uE

neeures that 1the Tube to Shell divéerential temperature 1e¢ withan
allowable limits during the f11l1ng and verting of the Kis. (.00

*REFFRENCE

B.?d FO O

oD 30 9 9100 ORI 2
OZ50ol 109
VATWOODOED IO



#*QUESTION 7.0%5 (1.5

Frocedure E.Z, "Normal Operastions" states that it is desireable
to maintain the controlling group of CRA's from 93 to 97 percent
withdrawn. What are three (3) of the four reasons for this

positioning of CRA's7 (4.5
*ANSWER

1. To provide adequate Tave control.

pr 38 Results in relatively uniform fuel burnup.

3 Even 4lux distribution - minimize imbalance.

4. Rods slightly inserted gives a more rapid response for down

power maneuver (i1.e. runbacks).
Any 3 @ (0.S) points each

*REFERENCE
FROCEDURE E.3

OD 30 J 0100 OBJ 2
CO1000kE06



»OUESTION 7.0& (3.%)

An uncomplicated Kaactor trip has occurred. The plant 1s beiro
tooled down and depreseuriced. What three (3) conditione wontd
have to veritied to 2llow you to isclare the Core Flood teni: -

B 8
*FEFERENCE
1. Subcooling existe, S, B
b RCS deprezsurization is beinag “"controlleo'. LGre i)
R RCE prescire ie below 700 psio. RRPE )

*REFEENUE
FROUEDURE CF. 104
OO 30 3 Q200 Ok 2
OO&MN 105

,)Bg Camc/.'a[ﬁ%cﬁ CP./O‘/ jouc‘tfl/‘l‘mj
P\/oc!c[a(/“c'.



#UUESTION 7.07 (1 40)

When responding to Emerqency Uperating Frocedure E.0O1l, an

operator 1& required to throttle letdowr flow down to 40 apm. Wk

18 thie action required rather than iscleting the letdowr +1cw

13 .4

* M DUIE

Thie reducee the possibility of & letdown cooler tube leab 4rom
thermal cycling ot the tubes in the coolers. C3eks

*REFERENCE
YW Letter J/7i8/82 RE-8T-004
G 30 3 OZ10 ORI 3

IR DIN TR TNV X SR |



#*QUESTION 7.08 {15
An 0TSS5 tube rupture event is 1n progreszs. Emergency Uperating
Frocedure E.0e "Stean Generator Tube Kupture" has been
implemented. What are three (1) of the 4o 1nstances that woulc
alluw vou to etean the atfected UISHT PR
*ANSKER
fo meantain (ViSH6 pressure below 1000 peig.
4 <281 inches in the 015G,
e To prownte o establist natural circulation.
4., Maintain Tube to Shell delta T <« 100 deg. F.

Any 3 @ (0.5 each
*FEFERENCE
FROCEDURE E. 06

QD 3w J 036w Uk B8
DOOOABER. 406



#HIEBYION 7,09 100

One ot the crateria of "Excessive Heat Transter" Emerqgency
Operating Frocedure E.00 18 & decrease in Teold of greater tnar
or eouval to 50 deg. F for a transient when lave is less thar S&0
dea. Fo What 18 the intent of thise criteria’ B ERED

s WER

fhig 12 to enswre thatl excessive heat trarnesier evernte that are
other than "at power'" transients are addressed. (149

*RETERENCE

FRORBEDIIRE E. OB &G 2.
Gl S0 R0 OB 7
Corad s )y

Q_.n ;._.5_,‘:‘»_;.-.» v A‘f'




*QUESTION 7,10 (3. 0)

Feriodacaliy throuahout &ll of the Emeraency Operating Froteoures
Quidance 18 provided on the 1nformation pages regarding the
verificeataion of natural circuléation conditicne. What are the
tivee veritrceation criteria™ (e k)

* R SWE S

§ Teole and 01856 Tear approximately eaual . G
&a Incore Thermocouple temperature within 1v dearees F o+ ihat.
K ne

Sa Uiss vrezssure decrease causes Thot, Tceid. and incore
thermocounle tenmperature decreases. (1.0

*REFERENCE

FROCEDLUKE E.O% INFORMATION MG
gD 20 J %00 ORI S

OOOOE6GD1 1

QOOOSSGOL2



*QUESTION  7.11 (1.0}

Following & loss ot Offsite power event 1t 1e determines that
retural carculation has not been establiched. Why does Fule 4,
"OTHL Level SBetpuints” reguire that the level be set to el
anches on EFIC High Range™ SR

ANSWE R

fo raree the centroid of the heat €ink to 1nduce natur al
circulation. (Concept) L1880

*REFERENLE
Rill.e 4

OD A0 J 030 OO 1 ‘
OO00S66H0OL /ﬁ"’\ Qu l\a«u @ bcs« ,c\f / o—nc)..wf)/\
Caol )




*«MEETION 7.12 1.6

Following an evacuation of the Control Room due to & fire, the
operatore are procedurally reguired to establieh an alternate
recivrculation path 4or the HFL/MU Fump. Why 18 this path requirea

for thase event' E
®ALLBWER
Thie allowe continuoue operation of the HIFL /MU pump. {4 i)

*REFERENCE

Colih & i EVACUATION OF CONTROUL ROOM DUE 10 FIRE
RALI40 SECO FACILITY EXAM Eal

8RB0 G200 BRI 2

LTS TN 23 = TE TR

DG OOOL 4T,



*LUIESTION 7,13 (1.0

Froceadure E.07, "lnadequate Core Cooling” haz been i1mplementean.
and the plant F/T peant has entered recion 5. why are all ot 1he
high point vent valves opened at this time? PR

*ANLWE R

The verts are opened to relieve non-condensible Qases 4rom < tie
hot legs that could prevent natural circulation from ccourrinog.

o].».ln

*REFEFRENCE
E. D7 INADEQUATE CORE COOLING

0D =0 3 OZF70 Ukd 7
QD0 /4601 4

OO0 746G01

OOZeonyab Jo4



*QUESTION 7.14 (1.0)

Why ig increased letdown required following termination o+ an
overcooling transient during whaich HFI wae initiated™ & P
*ANSWEFR

to swell, possibly causinag a solid pressuriner and/or
uverpressuare conditacon. LSty

*RKEFERENCE

E.ul=4 EYCESSIVE HEAT TRANSFER
RENCHO SECO FACILITY Exam Bakt
OD 30 J OI50 ORI 7.8

1
|
|
]
|
|
l
‘
|
|
Feheating of the KIS by decay heat will cause the primary cocog ant
O0sUSUR10]




SDUEEYION  7.158 {1.5)

Concernino Frocedure b.Z, "Startup Frocedure':

& Whnat 18 the minimum required overlap between the Source ann
Intermedi ate Range ex-core nuclear 1netrumentation’” (9 - |

b4 What 1¢ the maamum transient ctartup rate allowed? Ly )

e What 15 the maimum delta-T between Main Feedwater
temperatuwre and OV56 lower downcomer temperature . L) Tl

* bR b

& . womra oum 0f one decade overlap. (W &)
b. 1.5 DFM (e 50)
s Ma:amum delta-T is 350 deg. F. CO.. 80

*REFERENCE

H, e STARTUF FROCEDURE

FAMCHO SECO FACILITY EXAM BANk
0D 30 J 0100 DRI 2

Q150001 0y

(0 SuTRIRTRTRY NN R



«LUESTION 7.16 (2.0)

Rule 1, "Initiate HF1" requires that MF] be initiated whene.er
Subconling Margin is lost.

&. What otrer conditione require that H-] be 1nitiated (350
k. Why 18 1t necessary to ensure that TWU HF1 pumps are runnine
at full capacaity when the Subcooling Farqin 1& lost (30000
*aNSWE R
e Ulibla heat transter 1 lost and Feedwater 1s not aveiriable
before RIS pressuwre reaches the EMOV setpoint (2450 peio).
' ] o X0
b. Funninag two HFI pumps ensures adequate core cooling berause
the actual RES inventory i1e not known. L3 92)

#REFEFENCE

RULE 4

ARG PRRT 11 - VOLUME | CHAFTER E
RANCHO SECD FACILITY EXAM BaNE

Op 20 Jd 0380 ORI 1

DOGUSOR ] O



SCUERTIDN 7. 47 (1.0

What 1 the reason for the limitation of 10% per hour power
increare between VL and 20% of full power” 9 S

* ANDSWER

s assumes that there are pirholes in the cladding of the 4uel
allowing water into the fuel pin. A fast heastup could Flash +he

water tc eleam and cause EXCEPEeElve stress and ‘pPOEcIbDlv & rocture

of the pin). & &)

e FIRENCE

e NORMal FLANT OFERAT IONS
RAalCHD SECOD FRCILITYy EXAM BAN
0D 30 J Otow OB 2

CO SO0 ] 06

OO/O00k61 3



*UESTION 7.18 (1.0

A 102z of Makeup has just occurred due to a trip of the Maleup
pump 4rom an electricel fault. Valve SFV-2Té616. "Seal Inlecton
Ieclation Valve" has been closed manually. Why must the epectal
precevtion of slowly increasing the 1low be used in the
restoration ot seal injection? PR D

¥ EhSWER

Festor e slowly to avord thermal shock and the subssouent oamsae
of seal parte, (1,000

*REF ERENCE

L% Lous of Reactor Coolant Malkeup/Letdown
Qb 30 J 0200 QB 2




#OLESTION 7.49 (1.0)

A reactor trip has occurred from a temporary loss ot ottsite
fiowery (Of1e1le power has been rectored) and indicetions e.1et
that Fraimary to Secondary heat transfer hav been lost ane the
Frimary 1e saturated. you have entered E. 04 "Loss Heat Transice ',

Wy mugt OTE6 saturation temperature be 40 to 60 dea. F 1ower
thean 2ncore Core Exit Thermocouple vincere Thernccoupl e
temperature when bumping an RCF to recstore heat trarnsfer” Y

* i ENE R

Fresauurizer ontsurage will occur wnen the steam voide 1n the
Reactor Coolant Svstem collapse. (1403

sREFERENUE
E.0u Losee of Heat Transfer FG 10
QD 20 J OZX40 OB 7

OOOOTEGI0 T

OOONSEEDY 2 % :
( l, I , / 8 / L “/.
L/ S b iy

Eno of Section 7

Go on to Section
B I b e e e I I o I S A S R S R R R A S S S R A R R O I



Section ©

fAdministrative Frocedures,
Conditione, and Limitations

*CUESTION #,.01 (£.0)

lTechrnical Specification 2.1.3, "Minimum Tenperature {or
Criticality" requires that the reactor remain subcraitical by at
least 1% delta b/ until & bubble ie formed 1n the Freesuraizer,

@, What ranae of level must be present in the Fressurizer to
catiety the LCU? Cd gt

- What 1¢ the basis tor the reguirement to establieh a bubble
priaor to criticalaty? {3460

*#aNEWE R

& . EBetwoer 10 and 216 1nches. Uia o

b. To assure that the RCS will not ao solia(an the evert o4 a
roa withdr awal accadeng. Vil aad

*REFERENCE
...\;.” "-‘."l’.‘—.:

QL 30 J 0e00 ORI A

OO0 407
QOO0
OO200CE1I0&




*ULESTION B.02 1.0)

The reactor is at 100% of 4+ull power when a regulating roc has
become nmisalioned resulting 1n & Quadrant Fower Tilt of 1.7,
Action to reduce reactor power muet be talen to bring the i 1o
witharn 4.52%. By how much muel reactor power be reduced’” JE BSE T

# i LHWE -
Fower must be reduced by 2% 4cr each 1% &bove 4.%2%
U4 '~ 4,92%) X 2 = 14,14&% (or 8%5.84% of $ulld poOwet ) (1.0
sREFEFENLE
Bafiy BBl
QD 20 g 0eon OB R

OO L OO0 0ty

QOYODOEI0OS




*#DLUESTION 8.0% (200

A channel check must be done on the Contaimnment Area Hiagh Range
Mormator &t lveset once every shat4t (once every 12 hours). Scoae
ertensions o+ the basic interval are allowed by the Techrazeal
Bpecafrcations,

Survel llance recorde ehow theat these chechks were dorne Cf

December 7 at 0100
Decenber 7 &t 1&00
December 8 at Olouw
December 8 &t 1500
Decembey 9@ at Q00

When 1¢ 1the next charnnel check surveillance due to be per+ormed
A1 THE LATEST? === Show how you derived the time!

(et
*ANDWE

Max interval 4or I surveilllances is 76 + 12(0,2%5) = 39 houre

1278 100 to 12/79 Olue 1 24 hours, to preserve 79 houw interval

next cherk must be done by Q100 + 15 howrs (350
fhe angwer 18 13/9 lavw (R
#REFERENCE

T.8. 1.9 angd TABLE 4,1~1
DD 30 A3 DRI 1,5,4

07 2000050 0
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*CUESTION 8.04 {1.50

You are filling the position of Shift Supervisor during Loid
Sttt down .

T Whet cother positione are requirecd by the Technical
Specitications to be manned under these conditions’ ().t

b i a rember o4 the reguired crew complement becomes
incapacitated, how much time 18 ailotted 4o the ocesianered
replacement tou report on el1te (1, S

#-lizviE

. 4 licensed RlOe (Resitant CL's) and | non-licencsed operator,
(1.0

b. Z how s, (O, %)
*SREFERENCE

Ta%e TRBLE &.2+1
8D 30 J Oig T
19400 1@l oY



*QUEST 10N

8. 05 {5e 022

Fegarding Admiristrative Frocedure AF. 414, "Sate Clearance
Froreaure":

. Who 1 responeible for determanino 14 SFAS Independert
Veritication 15 required 4or & clearance  §1 RN
b 14 the boundary for & clearance cannot be draired o Jente s
what action must be taken' & e
£ Wheat two actione muet be undertaben 4or thoee Clearances
thet have been outstanding +4or 20 dave oF more ' 3502
* rilimWE B
& etn4t Supervieor (or desionated representative). (1.0
b. f Lautionr tag must be hung on the applicable boundary (valve
body, flange, etc.) {1000
s b # review ftor applicabilitv. (0480
2. Aand & phveical verafication. (020 802
*HEFERENCE

FRUCEDURE AF,da FAGES 13, 19.
Gh 50 J 0800 OBy 4

194001810
194001k 102




«CUIFSTION 8,06 (240

Frocedure RSAF-507, "Change Notices to Frocedures" describes the
methodolioay of making changee to procedures. In this procedur e
there are 1y specified changes that affect the intent o+ =
proceriure or procedural step.

What are four 14) of the six chanuee that could chanae the i1rtert
ot & procedure or procedural step’ D)

* ANs Wl -
t Chianoe to the acceptance criteria
A change to the limitz and precautions.

beletion or chanue of any step with & specitied accentance
criteria.

beletion or revasion of USAR reguarement.

Deletion or revigion ot 1. 8. requirement.

beletion o revision steps,., subsectaion, or section
implementing a commltment document.

Mhy 4 at (0.5 each.

*sREFERENCE

RSAF-S07 FABE 3.

LD E0 J.0800 ORI 2.4
194001/101




*QUESTION 8,07 4.0)

Special Urder #3E-11 specities the operator quod practice
concerning repoeltioning of valves curing the performance o+
Ciearances and lineups. What 1% thie Qood rractice? 5

*ANEWE R

The Supervisor should give the oper ator specific guidance orn whie
to do 1+ @ valve 15 not 1n the reguired position. R

*+REF EFENLEF

SHEC I ORDER #45-11.
0D 20 J vgue ORI 4

T TR FON s
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#IESTION 8,08 {2.0)

Special Or '+ #BE-47, “"Use ot HF]l Subsequent to Reactor Traips
discusses the actione thet were taben 4or the reactor trap of
August 6, 1988. During this trip the operatorse utilized aili four
HET anoection nozzles to mrminaze the pressurizer level decresce,
Under AF.28, "Fost Trip Transient I[nvestigation, Assessment . arnc
Reportang” the event wae clacssified as & Type 11 event because of
the use ot all 4ouwr noczles.

& Wiiv wae the use of all 4our HF1 noszles rnot &llowed for the
conditions of an uncomplicated reactor trip” LY a6

C. What 1¢ the difference betweer & Ivpe 11 and & Tvpe 1 event?

(302

Feal St

A It cavesez unnecessary thermeal cyeling ot the injectaon
nozzles. (3%

o Ine lywe 11 event reguires an 1nvestigative team to review

the event and determine 14 corrective actions are needed.
Fer & Iype 1 evert, a Shift Supervisor can recommend &
restoart wathout a review, {1t

*REFEREHCE
AF. 28, BFECTAL URDER #BE-T7.
Gh: 20 .F OBOO (ORI 4§

1924004102




*LULIESTION B8.0% (2.0)

What 1¢ the ceolor ot each of the followina eauvipment control
taos ?

& Clearence/Danner
b. Abriormal

Ca Teeat

d. Caution

¥ oWl

@, Fer

0. Blue

e By e€n

d. Yellow
*+REFERENCE

AF .44 41,40

(i 2o

J ogos OBy 2

19400 k10

A u)

|.|v|.‘:",)

=
LE X PP
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*OQUESTION B8.10 (40D
what 18 the purpcse of the fbnoraal taa”
* NS WE F

Ihe tag 1dentifies an &brnormal condation in an pperating e
svetem without a drawing change.

*REFERENCE

AF .25 PO

0D Zie 30 O8O0 QLI 4
194001k 10s



*OUESTION B8.11 (1.5)

Frocedure RF,Z05-7, "Area Definitionse and Fosting"
areas of radiological concern which must be posted

estetitished.

Whal are the defining conditione +or the 1ollowing

Wk -y

e Farhiataion Area

b. Hiah Radiation Area

Co Secured Miaoh Radiation Area

* iz E

& Lo prem/hr < 100 mrem/shr

b. 100 mrem/hr < 1000 mrem/hr

s 100 arems hr when measured at
FEFERENCE

RF . 3087
oD 30 J oBud OBJ 4
19400 b 108

18 1nches

defines tnose

and

areas pey

(e S
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«CUESTION B.12 (o)

1OCFR20.72 describes the NRL reporting reguirements. Generall v
there are (J) cateqories of evente, each with & time period
wittin whick a report has to be made to the NRC.

£ Whet are the two reporting time pericds associated with
these e ente” V300
b when do the veporting time “"Cloche" for these periocde etart
—-.ﬂ—fﬂ’,‘ .
28 How would you directly 1nform the WRL™ (s )

*RNEWER

&, 1 houwr and 4 houre, (1.0

b. When facility management "should have hriown' {(1.e. at the
time o+ dicgcovery by the person who discovereu the event or
conditiaon), T

£ Ey picking up the "RED" phorne 1 the Contreol Room. e )

*REFERENLLE
LG Re, 72
Jock b Leseson Flan Ubilectsve
194001M/106



*«QUESTION 8.13

(1.60

The plant 1s in Hot Standby when the +ollowing 1nformation is
turned over to the on-coming Shift Supervisor:

1.8 gom lealage

1.2 opm = Frimary
actavaty

past check valvee +rom RCS to both Core
Flooo ianke (0,9 GFM ea.)

to secondery leakage (Lotal)

of 0.2 uCi’7gm of 1-131.

4.8 apm - 1otal RCY leakage

1S apn

What RCHS lealage or other limite have been erceeded:

*ANSWER

The leabacve limte for
hes been erceeded.

And the 1.2 apm primary
per day.

+REFERFNCE

Techinical Specitarcation
O 30 J 000 ORI 1.5
OQ2OZ0601 ]

OO L00uGO0OS

OOZ0OO0F 405,

Lezbane +vrnn Neartor

Lo secondary 18 11 exceses of

-:‘olot)- ’t.‘-j“

with RLOS

Cowlant Fump Seals

1412

wnmdentitireo learage of oreater than 1 LR

() 0

oS00 nallions

i) . ':_1 ?



*UUESTION 8.14 (Z.0)

The Rancho Seto Technical Specifications reguire that the the
Core Flood jante be operable when RLS pressure is above BOO neia.
What are 4our (4) of the tive conditions reguired to be ver:fied
to satisdy thie requarement”™ ValLUES ARE NUT REQUIRED, oniy fhe
parameter need be listed. i 8

Ny

* SR

= lsclation val ves open
~ Water volume
Foron concentrati on

= Cover pressure

=~ Frecsw e 1nstrunentation operabie lany 4, 0.5 eachl
*HEFERLENCE

lechnical Specification J.3.3
0D 30 J 000 ORI 3
OGOV

DR N T TR TN L b

P Lok poloes C/o%’:( a ol 47:(«4




*«OLIESTION 8.1% t1.0)

What must be done by & licensed operator to maintain his/het
license 1n an "active" status per the requl atione of 10 CFR i
&

"Operatore’ Licenses"? . i)

*ANSWER

The operator shall actavely perform the furctiorns of the
approprictely licensed operator orn a minimum of severn & how
ehi4ie or 4ive 12 hour shifte (0.5) per calendar quarter (u.5).

*REFERENLE |
10 CFR S0.853 (@) 1
10LFR Lesson Flan Objective 4
19400143102

End of Section B

End of Examination
R o O e o A S R e
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