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Examination Summary

Examination administered during the period June 26, 1984 through July 1, 1984.
Written, oral, and simulator examinations were administered to one SRO
candidate, six instructor certification candidates, and three RO candidates.
Results: One SRO -andidate, four instructor certification candidates and
three RO candidates passed. Two instructor certification candidates failed.
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REPORT DETAILS

Candidates Examined
SRC_Candidates
Thomas C. Anderson
RO Candidates

Ted B Jones

Michael R. Ovington
Fredriz S. Ruell

Instructor Candidates

Paul E. Buttonow
Ronald G. Leblond
Thomas R. Loudensloger
Richard E. Miller
Danny C. Rogers

Dennis J. Willemin

Examiners

*R. L. Higgins
G. Streijer
J. Whittemore

*Chief Examiner
Examination Review Mwotlng

At the conclusion of the written examinations the examiners met with the
following Consumers Power Company employees to review the written
examinations and answer keys:

S. Kanicki - Training Shift Supervisor
Massa - Shift Engineer
B. Heimsath - General Nuclear Instructor
W. Hunt - Senior Nuclear Instructor
E. Drummond - Licensed Control Operator I
A. Dziedzic - Training Supervisor

The following comments were made concerning the RC written examination:

In the answer for question 1.01b, the facility representatives
requested that the answer be expanded to accept "neutron competi-
tion" as an acceptable response. Since the value of reactivity
coefficients is directly related to the relative affinity for
neutron absorption demonstrated by the various constituents, the
request was granted




Facility representatives requested that questicn 1.02 be deleted,
contending that the plant does not perform primary and secondary
heat balances, but a composite. The chief examiner checked 3LC 12,
the Power Instrumentation Calibration Form, which details specific
steps for the performance of a secundary heat baiance. The facility
representatives’' request was denied.

In the answer for question 1.05a, the facility representatives
requested that all references to control rod position be eliminated
since the plant operates with all rods full out. Because the plant
could not remain at a constant pcower level during a boron addition
unless contrel rods were partially inserted and thus available to be
withdrawn, the facility representatives' request was denied

In the answer for question 1.05b, the response "samarium" was
awarded partial credit. Though samarium is not considered in the
shutdown margin determination at Palisades, it does affect the
shutdown margin.

In the answer for question 1.1lc, the facility representatives
requested that both the answers "true" and "false" be granted full
credit, Since the value of the latent heat of vaporization and the
latent heat of condensation are identical, the request was denied.

The facility representatives contended that question 1.12a was not
worded in accordance with NUREG 1021, ES-202, E-17, which requires
that the question be reviewed to ensure that it will elicit the

intended answer. The question is worded in an unambiguous manner
and full credit will be awarded if the examinees response is
reasonable, so the facility representatives' contention was denied.

The facility representatives contended that question 2.06 was a
double jeopardy question, since part "b" required the student to
correctly answer part "a". Since the auxiliary feedwater system is
extremely important, and the combined point value of both parts is
3.5 points, only 14% of the section and thus well within the guide-

lines of the examiner standards, the contention was denied.

In the answer for question 2.07 the facility requested that both
"3.7 psig" and "5.0 psig" be accepted as correct responses because
the Technical Specification value had been changed from "5 0 psig"
to "3.7 psig" after copies had been sent to the examiner. Technical
Specification Amendment 81 was checked to verify this fact, so the
facility representatives' request was granted.

In the answer for question 3.03c the facility representatives
that the annunciator "SV and/or PORV open" is not an absolute
indication that a PORV is open. However, it is an indication
PORV may be open so the answer was not changed.

In the answer for question 3.08a the facility representatives
requested that full credit be accorded for the response T hot and

T cold They referenced Technical Specifications page 2-8, which
was verified, so the facility representatives' request was granted.




In the answer for question 3.08b, the facility representatives
stated that the terminology was incorrect The Palisades
terminology is CRDM instead of CEA, and RWP instead of CWP. The
answer was changed to reflect the Palisades terminology.

In the answer for question 3.08c the facility representatives
requested that "rod rundown" not be a required response. Since
there are several design criteria used to minimize the possibility
of an ATWOS, reasonable answers which mention these design criteria
will be granted full credit.

In the answer for question 3.09a the facility representatives
requested that the backup heaters not be required for full credit
since they are normally operated in manual and thus are always
energized This was confirmed by checking Palisades procedure
SOP-1, Primary Coolant System, Revision 13, Section 7.3.2,
Pressurizer Pressure Control, so the answer was changed.

In the answer for question 4.01 the facility representatives
requested that "pump seal controlled bleed off flow below alarm
setpoint" be accepted as a correct response Tre facility repre-
sentatives' request was verified by checking SOP 1, step 7.2.9.b,
50 the answer was expanded to accept this response as one of the
two required parameters

In the answer for question 4.02a, the response "HPSI pumps adding
water to the PCS" was accepted as a correct response since HPSI
pumps can be used to maintain PCS inventory during the reduced
pressure of a cooldown.

In the answer for question 4.04 the facility representatives stated
that the bleeder trip valves do shut on a turbine trip, so there is
no correct answer for this question. The reference - Phase 11I-5
SLN 19, drawing No. 3 - was checked to verify the facility's state-
ment Th- question was deleted.

In the answer for question 4.05c the facility representatives

'

requested that the answer "steam bypass to the condenser" be
accepted as a correct response. Because steam pressure would be
reduced in conjunction with PCS temperature if the aforementioned
technique were used, greatly prolonging the steam generator tube
rupture, the facility representatives' request was denied.

In the answer for question 4.07b the facility representatives
requested that Tull credit be given for the response "1250 mrem
per quarter" since the question does not specify whether the
individual's accumulated dose for previous calendar quarters had
been determined. The reference, Admin. Procedure 7.04 Step 5.1,
was verified, so the answer was expanded to grant full credit to
the response "1250 mrem per quarter." Half dit was awarded if
the examinee answered using the control leve nstead of the limit.




In the answer for question 4.10, the resronse "pressurizer level
erratic or rising abnormally rapidly" .. accepted as a correct
response, since voids in the core would displace water into the
pressurizer This response is referenced in EOP 8.1, "Loss of
Primary Coolant" on page 8

In the answer for question 4.12a.]1 the facility representatives
requested that the answer be changed from "no" to "yes" since
Startup Channels are required by Technical Specifications, Table
17.4 This reference was verified and the answer changed.
In the answer for question 4.12.a.5 the facility representatives
requested that both "yes" and "no" be accorded full credit since the
"datalogger" may be misleading, since the primary data logger
is required while the feedwater purity datalogger is not required
he request was rejected since the datalogger of greatest concern to
and most frequently used by the operators is the primary dataiogger,
s0 no ambiguity should exist.

word

In the answer for question 4.12b, the response "LNBR 1.3 or greater
was accepted as a correct response since the basis for the Technical
Specification curves is to maintain DNBR at or above 1.3

The following comments were made concerning the SRO written examination:

In the answer for question 6.2b the facility representatives stated
that a steam generator level of 28.7% was equivalent to 447 inches
above the support skirt. The Plant Modification and level Setpoint
document was referenced, so the answer was expanded to accept 28.7%
as a correct response

In the answer for question 6.4a the facility reprecentatives noted
that "shutdown cooling relief" was entered twice This was a
Ltypographical error, so the correct response "letdown line relief"
was substituted for one of the redundant answers

In the answer for question 6.5a the phrase "from the loop associated
with the reactor regulator system being used for control" was
considered trivial by the examiner and will not be required for full

credit

In the answer for question 6.5b the facility representatives
requested that setpoints not be required for full credit. This was
accepted since the question itself did not ask for setpoints The
facility representatives also requested that backup heaters not be
required for full credit since they are operated in manual and
always energized The reference, SOP-1 Step 7.3.2 was verified and
the request accepted In addition, the responses "Stop #2 and #3
Chg Pumps,” "Open #2 and #3 orifice stop valves," and "High level
error alarm actuates" were considered trivial and/or redundant and
will not be required for full credit




In the answer for question 6.7a the examiner considered the phrase
"to provide for additional heat removal or to provide a backup
capability for the fuel pool heat exchangers” to be trivial and will
not be required for full credit.

In the answer for question 6.8 the facility requested that the
following system functions listed on page 1 of System Lesson Notes
No. 42 be accepted as correct responses: monitor engineered safe-
guards systems; isolate failed static components and activate
redundant static components; control shutdown systems and boric acid
systems; monitor the primary system to perform hot shutdown and cold
shutdown without access to the control room. Since the question
asked for functions the facility representatives' request was
granted.

In the answer for guestion 7.9c the facility representatives
requested that resetting the DBA sequencer no longer be required for
full credit since a recent modification removed this requirement.
During the examination each of the examinees brought this fact to
the attention ot the examiner and were told to explain the old
procedure and mention tne recent modifications on their papers. The
request was therefore denied.

The answer for question 8.14c was changed to accept "2" as correct,
since a recent modification eliminated one high pressure safety
injection pump, leaving only 2, one on each bus.

Exit Meeting

At the conclusion of the visit to the Palisades Simulator and the
Palisades Nuclear Plant the chief examiner, Mr. R. L. Higgins, met
with the following facility personnel:

Mr.
Mr.
Mr.
Mr.
Mr.

Montross, the Plant Manager

Kozup, the Operations Supervisor

Hunt, a Senior Nuclear Instructor
Malone, a Licensing Engineer

Heimsath, a General Nuclear Instructor

This meeting was held to discuss the known results of the examination as
well as other observations noted by the examiners while they were at the
plant and at the simulator.

a.

The facility representatives were informed that of the seven
oral/simulator examinations administered five examinees definitely
passed, one examinee was marginal, and one examinee did not show up
to take his oral examination at the plant.

While conducting the simulator examinations the following items were
noted:




1. The auxiliary feedwater system used at the simulator has not
yet been updated to reflect recent plant modifications. The
facility intends to modify the simulator in the near future to
more closely model the plant's current auxiliary feedwater
system.

2. Initial conditions modeled on the simuiator did not correspond
to steps in the Palisades procedures. Initial conditions
should correspond to definite steps in the plant startup or
shutdown procedures, with all applicable precautions, Technical
Specifications, and preceding steps completed or observed.

Many System Lesson Notes are outdated and no longer accurately
describe plant components. The current revision of System Lesson
Notes was produced in 1980, and since then many significant plant
modifications have been made. The System Lesson Notes need to

be revised to reflect the plant modifications. The facility is
currently in the process of revising the System Lesson Notes and
prior to the next exam will send the examiners copies of all updated
versions which have been approved.

Plant and simulator personnel were extremely cooperative during the
examination. The cortrol room operators were involved in conducting
a plant heatup and forming a bubble in the pressurizer while the
exams were being conducted, but “hey were nonetheless extremely

accommodating. The simulator operators were also especially helpful.

The plant was complimented for being unusually clean, considering
the extended outage from which the piant was recovering.




QUESTION DELETED FROM THE RO WRITTEN EXAMI

Question No. 4.04

Reason for Deletion There i1s no correct answer
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ulabion covldownly whel 2vé 3 ortions the veevetor hes for
decireveins »lunl pressure? L

AQUESTICM 1.03 €1.350)

The Palicedes "Loss of AC Puwer® riuvvedure ceutions Lhie orevetorn
nut o Joed Lhw diesel donervetor in excese of 2900 kw cuntinuousle,

-
L= ]
-
&
T

d» Whal 1 the cunlinwous lued reting Tor the dicsel!l dunvireior?

By Extrdain whel Lhe veeuundng Lo bohdod thic coubiutr,. (1.0}

QUESTION 4,04 t 00

AUESTION DELETED DUE TO HAVING NI ANSWER



d... FROCEDURES = . MORNOL:_ ABMUBECLs EMERCENCY_ABU
*  EAbIOLOGICAL . CONIEOL

.
QUESTION 1.09 (3.00)

If & vesctor Lrir AND sefetly indectlion ovecurred st ¢ result of
# steaw doneraelour Lube vurilure!

@, Whel @ie Lhe Touv rediction mendtore thel veould slerm to
itndivele o tubie loek?

Whel are four wewe Lhe rurtured steem cencretlor could be
tdenicified vihey Lhon the vadliation wonitors disvussed in
Pert 2+ wbove?

How would the RCS Lowrervature b eoduced §1f the ruriured
gencrelor cennotl be deuvlaled Trom Lhe steew beeder?
(Aswume Lhiv MNBIV fTelle Lo cluse on dewsnd and liwiled
relesse of redivectivily to the sceondery as desired)

QUESTION 4,06 (1.2%)

1 wecordance with GCL 3 (Het whutdown te criticel in bhot
stendiy) how wuchy can svluul critivelity wucoed eslinested
eriticalitey before curreclave cetion muct be Leken?

Reaclaor vower wuul by waintsined less Lhan
unlil Lhe eliove deserired disvierziey hes beon revulved.

AUESTION 4.07 (1.%0)

de Whist 16 Lhe Primery dosimeliy device used el Polivedes Lo
mani Loy whole body gemme vedietlion duse?

The FPalisades QUARTERLY duse liwmil Tor o 19 wveer old 1adiction

workey a1s . wrow 2nd Lthe weerly Joswe limitl s .. wrem
nol Lo ewxiewd S0=180, (1:0)5

QUESTION 4,08 (1.500

Whel THREE reauired immedicle cctions ere rer formed when @ couptroel
rod fToils to Lriv uron roceiving ¢ reactor Uirdr sivnel? £1+8)




. 84--BROCEDURES.:_ KOBLOLs EGBHOEUAL: EUEECEMNCY LUU Fp A
© *  EAUIOLOGICAL_CONTEOL

.
GUESTION 4.09 (4,30

A. In accordance willhh OHF-3 (Love of Feedweter) Lhoeve are FOUR
sulometic avliony Lhetl cun wecur uran ¢ loss of Teedwetler?
Fxrplain what cevses 2och culion Lo vecur . (2.8)

b Whel ave vour smmedivie sctaons if you leose onge fevdwoler
rumy @l srervovimetely 70% rowerT (3 iouudred) (15D

QUESTION A4.10 (2.00)

EOF B.1 (luse of Coulenl Accidenti) ststes thet ii 50 F subeouling

eannetl be wmeinteinvdr gosume Lhore heve buoen vosds Tormed in Lhe

FCE. Whel si1e FOUR indicelione of subslanticl void formetion?

(& indicaetions ruseilile) (2:0)

OQUEETION 4.11 (1.93)

The following vconcern the Frimery Cuvlent Suctem »lenl ryudiremenis
t S0F-1 )

@y Whel rewulred asctions wmust be srerformed 17 Preseyidet) Liorat i
orevdled wihron difTfecentic]l temreroture Lotwewn S ey Wwotler
end Prers water is »200 F" (Q.95%)

e Is vontinued vrevelion vossible wilh & RCP wain seel end luw
Freciu o (veror) swel fTolled camuliuncousliey. Bxrlein vou
elivuww ., (1-("'







1..-EEINCIELES OF _NUCLEGE EQWEE_ELGH) _OFERCIIUYS FACGE
2 THEEEODYNGKICE s HEANL IEGNEFER. aUD FLULD ELUM

ANSUWERS ~~ FALISAIES “BA/06/26~-STRELERs 6.

, MAMLI LU |

ANSWEFR 1.01 (2.40)

@v RIC becomes MORE NEGATIVE 4. moderctor temrereiure increcces
[C.6] bLecause Lhe density chaende rey dedvee F Lomrerstiuve
chende of water 16 srester ol hadher temrereture L0862, €1.2)

e HTE becumwes LESS NEGATIVE (st the sume wmuderetor tempereturu’
[0.4) beceure Lhe pumber of Lorun stoms (ruisone) o Lhe
cure chensivs o2 Lhe deonsily of Lie weler chenges such Lhat
the nedative recctavily effecl Tirom ¢ hiwetw of Lhe moderetsr
iw sumewhatl docrvadsed,s [0.8)(The modevetory temrerelure
coefficienl cen becume rusilive if Lhe buron cuncentraetlion is
tncreesed sufticiently), (Will slee sccert discussion on thevmal
utilizetion vhansing Keff, o neuwt, on comretstian) {E+27

REFEEENCE
(~F Feeclor Theory Peés. 146-148

ANSKER 1+023 (2:.00)

Beo-uwe errars I mecsurewent hoeve lovs of en efTecl on the
lerase deltles wntheled a8 cumragrad Lo Lhe swellory Jelle temprereture
of Lhe #rimaryy £1.5) clsu the srimary fluw Pole messuring device

ts velalively tnccvurale LO.5Y. (2.5)

FFFERSNCE

Genw i el Phusice Vol 11

ANSWRER 1.03 t3.00)

“» ACF LOWER than FCF beceuse Lhe luwervang of femewiclure
Wwill dnvwert cousitive reeclivity vesulling in criticelity
2t ¢ lower rod height, (1.0

bhe ACF HIGHER than ECF beceuswe Lhe hidher buven concentretiun
inserts neselive revctivityurs resulibting in o badgher r0d
hNes .’“Lo (Y.0)

2y ACP LOWER Lhen ECF bLeceuse nenun concentretion will be
decrevsing whivh dnserte vositive voaelivity therfure o
lower rvoud hiedidht, (3.0)






la -EFINCIELES .OFE _NUCLEOE . FOMEE ELANI_OREFOQLIILE: FACE 18
. JUERNODINGEICEs . HECT IEBANSELE AuHD ELULD_FLOK

ANSWERS =~ FALISADES -81/0&/25-8TREIER» G.

ANSKWER 1.07 (2.00)
#s Decresse
tie lncveuse
ey Incrvesce
U Dlecrease [0.0 el (2.Q%

REFERENCE
Generel Phusics Yol 11

ANSUWFER 1.08 ( +60)

Frue, (0.4

REFERENCE
C~F Keesctoy Theorw rde, 139-140

ANSUER 1.09 (2:,00)
As 2 (0.5)
by 2 (0,%5)
¢ 1 (0:3)
ds 2 (0.5
REFERENCE

C~E Reactour Theoviy rde. 181-193

ANSWER 1.10 (2,00

a4y 1+ Remsin Lhe seme
2: Decrevese
3. Increese
4., luneveuse
5. Dectwase (043 wuchl {1:9)

by Surerhiveled (0.5



So-;lllﬂﬁ12L5$-0E-l“tLEﬁﬂ-EDU&R-EL&NI-DEEROIIGR; FAGE 19
. IHERLQUYNGMICS, HEAL TEOUSEER SWD_ELUIL_ELOW

ANSUWERE -~ PALISADES ~B4/06/26-STREIER, 6.

.
REFERENCE
Genervel Fhivsavs Vol 11

ANCUWER 32813 (3,00

a4y Falue

he Felee

s Truye

4. Fulee

. True

s F“l"ﬂ [005 vueihd (30(":’
REFEFRENCY

Generel Fheysics VYol 11

ANSUE £ B ¥ (2:00)

2s Disadree -~ Tave it o celeuletled indacelion end one reremeter
decreasing will cause faove Lo dovreese diving ¢ Telue indivetivn,
Asreo-1f oliver indicetion 16 used i cubdunction with Yave. {1.0)

By Mivedroe = Natuvel Cirvewlotion is indiceted by T b stubilizins
then Ltends Lo decresse end the T o end T b dT tends Lo decreese
2 dovew heel decveesess feluw aceer b dT gvoster thaen full
rawer JdT) {40

REFERFNCE
Bene «1 Fliysics VYul 17
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. 2...ELANI_DESIGN.IWCLUDING SOEEL1Y_OMD EMERCEMCY.SYSIEUS FAGE
E 2
e ANSUWERS =- PALISADES ~81/06/26-STREIERs G,
.
ANSWER 2.01 (3,007

8, Establish reverve flow threush the cure L souvting some of
the sefetlty dndectivn fleow Lhivoudh Lhie Cherdins suiten
crovs~votnmecls cuniliery srrey linge srreccuvizer: het lews
and inte the vuvee £1.03 This reverve Tlow will srev.at
stesnstion end rrveirilation wf burice cesd in Lthe even. of
# cold led breck, T0.5) (1.5

Be ATLer #ramary suslem rresture 46 reduceds the low Froscu e
Pumen Cdn e stertods end vevtially oron Lthe umis sucticn
valves Trom the number lwe bol leg (normelly uved Tor © WL dowh
coaling)e £1,0) this will vnsure sufficient Tluw throudh the
Core in Lhe evenlt of ¢ could led breck onud winamise
Pruciribition. £0.5) (1.9

NOTE: Credil will be siven fTor~=Mot log ingection end nuimel
breal flow 2o unwe Tluw paotin

REFEREITE
Fhi=/~-30 2w, 22-23
FRID ND04

ANSWEY o Y - b (1,00}
sy Tulse (8 s D)
tlo I’dlﬁﬁ ‘Os:ﬁ)
EEFERFNCE
Student lessoun niwtes $10 wd. 11
Student lessun jwites 13 »y. 23
ANSWER 2:.03 (3.,00)
@y Inilielly Hwdracine is srevaty Ted Lo Lhe Srrey pume suetron
C0+7533 Lung terw vewouvel e srovided by thw sbility Lo udd
NaOM Lo Lhe serevw rumer suctlion LO.79). ‘ (1.0)
be Solubility of lodine Jevresses ey btowreretu o of the welwr
incvesses [0.70]» Lhuse removel will te decreoned LUu?90, §14+0)
REFERENCE

Student Lessun Notes $ 26 ru.. 213
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24.-BLOUT DESICN INCLUDING SOEEIXY_ OUD EHEEGENCY SiSIEHS

ANSWERS -~ FALISADES ~BA/Q&/26-STRELERyY G,

ANSWER 2,04 {3.20)
8¢ 1o The seiter is the desired lued ov sreed [0.5]

2. The reference is the ectual celeuleled wrved ur lued o
rosition whion *Iee ouwl® £0.52

e 1. Vecuum Lryir resets
2+ Dveverved Lriv resetls

3¢ Autlo slur wil rrvseuwre builduur Cousing vai ivue velves
orerele. LO:.4 vauvhl

€o Tu infurm Lthe Lurning seer custem thel Lhe rolor e &l awro

srued s Lthel Lhie geer vaon be vnseded,s

REFEFENCE
Paliswder Esam Pank FPhase I11 wueik 414

ANEUWE F 2+00 (2.00)

@ 1o Tu surerly refusling weler Lo Lhe charsinsg rume cuction
2¢ Tu vevmilt wmokeur bu be gdded e Lhie SIRWT Trom Lhe
CVCsS. £0.9]

by 1o Liwe vvenst Lhet o full cvure hes Lo be uanlovded inte the
¢r beckur Lo Lhe srent Tuewl roul covling vustiom,

KEFERENCE

Student lesson noles 110 »ue SE87

ANSWER 2,064 (3,30
wee=BEE ATTACHED DRAMING==«=v=-
REFERENCE

Auns Feeduwater rlant modificetion desesr irtion

FAGE 21

vuildve

(1.0
Lo

'lo:'

10’:‘
Llre sl

’.1.‘?“'
roul

(1.0}
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2a--ELONT _DESIGH._ INCLUDINGC. SOEELIY_AUD _EMERGEMCY._SYSIEES

ANSUWERY ~-- FALISADES ~84/06/26~-STRELER

ANSWER 2,09 (4.20)

s 1o Windaese snd ventilation Joces L0401 cre reduced
the low densily of the H2 gos [0.4)

2e Invreased vutrut rer unil volume of cctive melen
sevured (0,11 beceuse of Libe Diigh thermzl condug

and heet Liegnsfer coefficienls of H2Z L0, 11,

3¢ MHalntenenve earense is veduced (0.4%) beceusze of

FACE

lGr

beceuse ol

iel is
Ltivity

tihie Freedon

from dirt end moiszture in the closed recircudleting dos

cowelew [0.4].

4. LafTe of Lhe insuletion on tie stetor winding mev

e invregeed

FO41 Lecause vi' Lhe sbsence of ouzzen and mwoizture [0.4].

Te Windesge rnvise i1s reduced [0.4) beciuse of the lower densitw
of Lhe dee end Lhe closed ventilelinsg systonm [0.4]

[ eang Tour rewuyired]

e 3. Thive steam verorizer 1s wusod Lo voenvert liguid CO
£0.5]

« The elecliicel]l dses heeler incresses the CUZ dgoo
from e to 60 F [0.5]

REFERENDCE
Studenl lezsson noltes $31 rde, 11810

(3.2)
2 tu des
Lemrer sy e

(100:'

"

T






3a. . INETRUNENTIS. AWD.COUIEOLS

ANSUERE ~- FALISADES ~B4/0&4/26-8STRE1ER: U,
.
ANSWER 3.02 (1.50)

ds Advises the orereilor Lo @rwm the suctem when FPCS temrerciure
drors below 300 F, [0.5)

be Advises the wurereloy ol on arerveching hiidh rressure condl Liun
when the PCS 1v solide 0.5

Cs Advises the orersior (het Mmessure hes increcced (Lo 470 psia)
and Lhe FPORV’s have orengd, [0.5]

REFERENCE
Student lesson notes $0 g 20

ANSUER 3.04 (3.,50)

de The atmosrheric dumprs will nel oren beceuse the Lurbine is
nol teirrped L0.73], The zteem Durass velves will wodulete Lo
cuntrol steem Firecssure et 900 seie [0.75].

be When Teve > 307 F LO.GT Lhe RES will survle o uuick-oroning
sigdhel Lo vren the sieaw dumer end burecee velves vewridly [0.53.
Wiran Tuve deurs below 977 F Lhe auick=uren signel cloervs
[0.5], As Llemreratuie decrecces Lhe velves will muduleice sigt
unlil thow ere comrlebolys chul ot 545 F wich ercertion of the
burposs valves which will wodulete to control 00 #eic/03% F
FO.8

REFERFNCFE
Student lescoun noles $#18 sds. 8-11

ANSUWER 3.05 (2.50)

s By wusing Lhe Lwe lechniwues in one chennels & d=-¢ signel
rruorortioncel to Lhe log of noutron Flus over aErrogdimetely
10 decaues 1s ulhitained.,

be The outrul of sauere law detection of the A-C wortion of 2
random rulse sidgnel i1 rrorrtionsl toe the sulce rete.

REFERENCE
Student lesson nutes #11 g, ©

FACF

(1.%9)

(1,0

4 PSP
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Ja. . IUSTEUUENIS_ AUD CONIKOLS

ANSWERS -- FALISADES ~84/06/26-STREIER: G,
¥
ANSWER 3.064 (2.00)
as Increase [0.,5)~=increezed neutron legkede to detector LO.5D

LA

”~

Increcue LO.S)==veduced density of wator in refevence les
devireceses differentisl wressur cignel vesultindg 31 e arrerent
increese 1n level (0.5)

licrease [0.85)--Tewd Tlow would incresgse Lo ctiemst Lo match
the steaw flow inlil the leovel verror signsl overrides ithe
mismalen and reduces Tlow. £0.5)

ANSUWER 3.07 (1.20)

e

h‘

Slaruer Lransformer low voltoise [0.61]

Stotion vower bLrauvsformwer incoming breckers trirred on
ovelturrent,s [0.6]

KEFFRFNCE
Studuent lesson notes $33 s, 7

ANSWER 3.08 (3.50)
ds 1y Frimgry rressure
b P N
X, Th
4, Thermal rowel [C.A cechl

e

1. Hidh rower vate of chende #retrir [0.5]
2« High rower suxilicery rretrir £0.5]

Duce Lo the CROM rundown FTecture.

REFERENCE
Student lescon nules T14 ruc. 14221
Techs Srecs 2.3

FRGE 24

(1.0

(1.0

(1.2

{(1.64)

(1,02






8+ EBDCEDURES .= NMODEBGLs OBNOEMEL: EHERCERCY _GHU
. K4DIOLOGICAL _CONIEDL

ANEWERSE -~ FALISADES ~BA/06/26-STREIERy C.

ANSWER 4.01 (2.00)

Fower limition is [20%300.5]. Temrevelure limitstion? Delle=i
belween oreraling and non-oreveting 10 Joed. 300,91, The rouson
18 Lhe sddition of resclivily due te colder weler mey cluue

e ruser excursion bevond Lhe 3 pumr (i setrointll.03.

REFERENCE
8BOF. 15 P, 27

ANSUWER 4,02 (3.00)
e 1 Minimize srossurizer level fluctuetivuns.,
2 Stor a4ll eressurvizer sempling,
3. Blur pressurvicer de-dassing.
4. Meintain FCS couldown rete grectey then FPZE. couldown vate.
Oy Cuntrul 1otdown Tlow
b Cuntrel cherdging flow Loy 3r 0.0 cuunld

Be 1+ Pressurizeor Fill ond Jdrein wothod.,
2¢ fmbient heet losces.
3. Orervele vrousuricer FORV’S,
4, FPzrr,. veror siace vent

e Vorur sample line Lang 392 0.9 eech]
REFERENCE

ONF .« 21 Prs 425 5

ANSUFR 4.03 (1.350)
ae 2900 KW
be It L6 desirod Lo hove 100 KW L0551 less then Tull losd Lo

accomodele eny sutoloesding cauirment end rrevent Jdeorerdising
continued orerctions aof the diesol [0.5].

REFERENCE
EOP-2 ‘olnl

ANSWER 4.04 ¢ .00)

ANSWER DELELTED

FACE

~
L)

.0"

(3.:.9)

s
28
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§ .. PEOCEDURES. = .MOKMAL 2. @BNOENALs EHEECLHCY. UL
1 3 EADICLOGICAL .CONTROL
F .
ANSWERS -~ FALISADES ~B43/06/26~-STREIER, G
.
REFERENCE

FOP-1 Section 2

ANSWERK 4.05 (3.00)

2, 1. Sleaw denerator blouwdown wonitor clarm
2¢ Condenvery off-gos munitur elarm
3. Waste ges muniitor elerm
4, Stack de: monitor vlaem
Oe Penelration end fon room zree monitor clerm
L sne four € 03 eccihi]

s Steanm denevetory wimrle

Steam line survewy

Unexrected vige in 8/6 level

Bleem MNlow » Teed Tlow £0.2 ciechl

B
-

c. Close non=ruriured S/6 MSIV and byress vaelve., Hsoe Lhe
atmosriheric dJums on non=rurtured S/760 Tor ctecm Jdums

REFERENCE
EOF B.,2

ANSWER 4,04 {1.20)

ds +0075

e 10 ~4%

REFERENCE
GCL 3 pg. 4

ANSWER 4.07 (1.50)

& TLD :

e 3000 mrems S000 wrem

REFFEREHNCE
Admin procedure #7,.04 pde, 2-9

Fhte 29

(1:2)

(0.8)

(1.0)

o
(O 70)

(0,37

(0.5)

(1.0)




8.  EEDCEDURES =_NOBMAL: OBHOEHCL: EMEEGENCY_OUHLU
L EADIOLOGICAL .CONIEOL

ANSWERS -- FALISADES ~B4/06/26-STREIERy G,

ANSWER 4.08 (1.50)

1. Derress Lhe backur menusl Lvir bLution on RFS penel C0& [0.51]
2¢ I? comrlete reactur Lerir ls not evidents initicte cwevsencwy
boretione Burele 229 wrm ser struck vrod or bLorate tu culd

shutdown. (0,31

3, Activele Site Emersency r#len if novecgere. LO.S) 3%

REFERENCE
OMF 7 pd, 1

ANSWER 4.0¢% (4,307

s 1. Low feedwsler suclion rressure (2720 reig) L0.3] will uren
full hestoer draein pume ceragelite to the Teedwator ruwe
suction [0.41].,

2¢ Low fTredwater suclion rreceure (250 wrsag) [0.33 trirse
bolh feedweler cume Luvbinezs [0.4)

3, Reaectoy Leir [0.4] o 876 louw level (25.7%) [0.33

4, Aulu cuxiliary FUW inatistion 0.4 o S/6 low lovel (28.7%)
£0.31 (2+8)

e 1. lncreesy srewd of orereting feed ume: to rostiure 8/06
level.,

2. Reduve turbine and rezctov yower level ¢t Lhe merimum rote
tu boelow &0%.

3. Trar the reactor and turtane a7 S/6 level coennutl be
meintasined above the low level prve=trir clevm, (1:5)

REFERENCE

ONF-3 pd. 1
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44 . EEDCEDURES.=_NOEMAL: GBHOENAL: EMERCEHCY_&ND
* RADIOLOCICAL .CONIEOL

ANSWERZ -~ FALISADES ~B4/06/26-STREL1EK: C.

ANSWER 4.10 (2.00)
8, Core outlet Lemrerveture reedins:e hidhey then ceturctian
conditions.,
be Increased core dl cbove Tull rower (47 F)
Ceo SLEILUur neUlron deleciors snowling ¢rrsiic tndicauion
de lIncore thermocourlec chowing ervetic andicestion

e. Th increasing ur ervaetic

feo Te eratic [ Touwy reocuived € 0.0 eccits ]

REFERENCE
EOF’ 8.1 FSs 3:4

ANSUWER 4.11 {1:28)

@, Lod timer differenticl tewrerelures end Friye pressure in Lhe
reguviur lod boouk.

be Yes [0,5]y if sdditional leskode ic within limitetions of the
redwastie suntem,(0.5]

REFERENCE
SOF-1 ragu. 283

ANSWER 4,12 (2,50}

ée 1, wes
2. uwes
3. no
4, ues
De uus LO0.3 evch]

e 1. Reector rower lovel shizll not oxcevd tihe cllowvweble limit
far Prar, rrecveure end culd leg temrerveture LT.8. fTisure
2’3]. [005]

2+ Primary Pprescure whell noul exceed 2750 scic with fuel in
tive Reasctor vessol,e [0.35)

PAGE 31

(2.0)

(0,95

(1.8)

,.
[
-

o
St

(1.0
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U.S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

INSTRUCTIONS TO APPLICANT:

Use separate paper for the answers.

FACILITY: Palisades

REACTOR TYPE: CE PWR

DATE ADMINISTERED: June 26, 1984
EXAMINER: R. L. Higgins
APPLICANT:

Write ans

question sheet on top of the answer sheets. P
indicated in parentheses after the question.
least 70% in each category and a final grade of at least 80%.

wers on one side only. Staple
oints for each question are
The passing grade requires at

% Of
Category % Of Applicant's Ca.egory
Value Total Score Value Category
25 25 5. Theory of Nuclear Power
Plant Operation, Fluids,
and Thermodynamics
25 25 6. Plant Svstems Design,
Controil, and Instrumentation
25 25 7. Procedures - Normal,
Abnormal, Emergency, and
Radiological Control
25 25 8. Administrative Procedures,
Conditions, and Limitations
100 100 TOTALS
Final Grade B
A1l work done on this exam is my own, I have neither given nor received aid.

Applicant's Signature -



5.1 8. How are the terms “condenser vacuum" and "condenser

backpressure" related? (1.0)
«+ b. What backpressure 1imit has been established? - (0.5)
€. Whose permission is required to exceed this limit? (0.5)

w

.2 Why, if turbine flooding occurs, is the turbine not manually
tripped unless turbine vibration exceeds 14 mils? (1.0)

5.3 If the specific acvivity of the primary coolant exceeds certain
limits the reactor must be shutdown and Tavg reduced below 500°F
within 6 hours. Explain the basis for reducing Tavg below 500°F. (2.0)

5.4 What is the basis for establishing a maximum primary to secondary
differential pressure limit? (1.0)

5.5 a. What is RTNDT? (1.0)

b. Why is the RT 0T shift greater at 1/4 thickness through the
reactor vesse* wall than it is at 3/4 thickness through the
reactor vessel wall? (2.0)

5.6 Why must the hydrogen concentration be reduced to less than
5 cc/kg prior to opening the primary coolant system? (1.0)

5.7 Calculate the length of time for power to rise from the power
level at which the reactor is considered critical for administra-
tive control until the lowest power level at which the reactor
is in the power operation condition. Assume that the maximum
permissible sustained startup rate is maintained the entire time. (3.0)

5.8 a. What is the minimum temperature for criticality for normal
operation? (0.5)

b. Explain the basis for establishing a minimum temperature
for criticality. (1.5)

5.9 What is meant by the term "divergent azimuthal xenon oscillations?" (2.0)

5.10 a. What are the three reasons (bases) listed in Tech Specs for

establishing control rod regulating group insertion limits? (1.5)

b. When, if ever, is it permissible to violate the control rod
regulating group insertion limits? (1.0)
5.11 Why is samarium ignored in the shutdown margin equation? (1.0)
5.12 a. Define the term "Quadrant Power Tilt." - (1.0)

b. What is the maximum value for "Quadrant Power Tilt" for
which no corrective action is required, and when is this
limit applicable? (1.0)




5.13 Tritium is addressed separately in Tech Specs.

a. Give two reasons for the extra concern shown for tritium.

.b. Name three different ways that tritium can be produced.-

(1.0)
(1.5)



6.1 What signals will cause the automatic closure of the Component
Cooling Water Containment Isolation Valves?

6.2

. a.

b.

What are the backup water supply sources for the Auxiliary
Feedwater System?

Explain how the FOGG system functions.

6.3 A reactor trip will de-energize the electromagnetic clutch,
allowing the rod to drop due to its own weight. In case the
rod does not drop, the motor can push the rod down. How can
the motor push the rod down if the electromagnetic clutch is
de-energized?

6.4

6.5

6.6

6.7

Other than the pressurizer safety valves and PORVs, what
other relief valves relieve to the Quench Tank?

What two interlocks are associated with CV-0155, the air-
operated valve in the primary water supply iine to the Quench
Tank?

What signal is used to generate the pressurizer level
setpoint?

What automatic actions will occur as pressurizer leve)
increases from its setpoint value up to a level of 90%?

Explain the difference between the primary and redundant
Boric Acid Tank Heater and Pipe Heat Tracing circuits and
how the two circuits function to maintain temperature.

What action must be taken if temperature of the boric acid
solution drops below the precipitation temperature?

Describe how the shutdown cooling systein can be used for
fuel pool cooling.

wWhat system provides a backup source of water for the fuel
pool?

6.8 Name three functions which can be controlled from the Remote
Shutdown Control Panel.

6.9

b.

How is SI precluded during normal shutdown?

wWhat maintains the SIRWT temperature above 40°F?

6.10 Briefly describe how the incore neutron detectors detect neutrons.

6.11 Why does the wide range logarithmic detection circuit employ
Campbelling at high power but not at low power?

(1.

(1.
(2.

(1.

(1.

(1.

(0.

(1.

(2.

(1.

(1.

(0.

(1.
(1.
(1.
(2.

(1.

0)

0)
0)

0)

5)

0)

3)

5)

0)

0)

5)

5)

5)
0)
0)
0)

0)



6.12 Briefly discuss the operation of the ground detection circuit used
in the matrix relays. Include the normal and grounded conditions. (2.0)

6.13 What four abnormalities will cause a trip of an emergency diese
.generator? (2.0)



7.10

a. What is the abnormal operating limit for the differential
temperature between the spray water and the pressurizer
water, and when, if ever, can this limit be exceeded?

:b. What action must be taken if the differential temperature

between the spray water and pressurizer water exceeds 200°F?

What action must be taken if Charging Pump Seal leakage exceeds
1200 m1/min, and what is the basis for this action?

What is the reason for manually starting one diesel generator
prior to latching and rolling the main turbine?

Why must the service water supply valves CV-0879 and CV-0880 and
service water return valve CV-0951 for the engineered safeguards
pumps not be opened at the same time that the component cooling
water supply valve CV-0913 and return valve CV-03950 for the
engineered safeguards pumps are open?

a. What is meant by the term "minimum critical assembly?"
b. What is the minimum critical assembly value for Palisades?
a. "By commitment to the NRC, no load greater than

shall be handled over the spent fuel pool when it contains

irradiated fuel which has less than 12 months' decay time
unless it is moved per an approved procedure."

b.  What action must be taken if the cable slack light comes on
with "Lower Grapple Operate Zone" light off while inserting
a fuel assembly into the core?

Explain the actions which must be taken if a PCP experiences a
multiple seal failure.

List the seven immediate actions which must be taken if a
reactor trip occurs accompanied by a safety injection.

If an SIS signal is received or primary pressure drops below a
certain value after a Loss of AC power occurs, operators must
take certain action.

a. What is that action?

b. What is the value of primary pressure at which this action
must be taken?

c. Why is this action necessary?

Name the 3 situations specified in the Loss of Component
Cooling procedure which require that the reactor be tripped.

(1.

(1.

(2.

(1.

(1.
(1.
(0.

(0.

(1.

(3.

(3.

(1.

(0.
(1.

(1.

0)

0)

0)

0)
0)
5)

5)

0)

0)

5)

0)

5)
0)

5)



7.11 What five indications are used to confirm natural circulation
flow?

7.12,What is a Seiche?

7.13.Hhat is the limitation on amperage supplied to the Motor Driven
Auxiliary Feedwater Pumps?

7.14 What two immediate actions must be taken 1f a control room
evacuation is required when the reactor is at power?

(2.5)
(1.0)

(1.0)

(1.0)



8.2

8.3

8.4

8.5
8.6

8.7

8.8

8.9

a. What is the maximum recommended power escalation rate when
power exceeds 90%?

. D. (1) What is the maximum load permitted when any two stages
s of feedwater heaters are bypassed?

(2) Wwhy is this load restriction imposed?

€. What action must be taken if the maximum ice limits for the
Palisades switchyard lines are exceeded?

If the specific .ctivity of the primary coolant exceeds certain
Timits the reactor must be shutdown and Tavg reduced below 500°F
within 6 hours. What are those specific activity 1imits? Define
all terms.

What Tech Spec safety limit is in effect when the plant is in
Hot Shutdown?

Explain what is wrong with the following statements:

a. If an individual discovers radioactive fluid leaking from a
plant system, he should as quickly as possible shut system
valves in an attempt to isolate the leak.

b. The standard RWP can be issued for a maximum of six months.

c. Only the Radiation Safety Supervisor may authorize entry
without an RWP when immediate action is required.

What does a circle R in a work procedure mean?

What actions must you take if the following circumstances occur:
a. You plan to undergo radictherapy in the near future.

b. You lose your dosimeter while in a radiation area.

Whose permission is required to exceed the 2500 mrem per quarter
whole body exposure control level?

Whose approval must the shift supervisor obtain to take the
reactor critical following a trip from 1% or greater power?
Assume that the cause of the trip has been determined and
corrected.

Which individual on shift is directly responsible for the
following activities.

a. Preparing a Reactor trip report.

b. Ensuring the shift is properly manned.

(0.

(0.
(1.

(1.

(3.

(1.

(1.
(1.

(1.

£3.

(1.

(1.

(1.

8

(0.
(0.

0)

®)

0)
0)

0)

0)

0)

0)

0)

0)

5)
3)



8.10

8.11

8.12

8.13

8.14

Identifying specific operator weaknesses which could be
corrected through rew or improved training.

Dec aring equipment operable or inoperable. :
Main aining the Jumper, Link, and Bypass Log.

How does an operator performing a System Checklist verify
the position of a sealed valve which has an intact
(unbroken) seal?

System Checklists for plant startup shall be invalid unless
the system is placed in operation within after
completion of the System Checklist.

Each bypass authorized in the Jumper, Link, and Bypass
Control Log shall be identified by placement of a

What is the purpose of CPIT stickers?

When does the Temporary EOF assume the functions of the
General Office Emergency Control Center?

Name two locations which can be used as an alternate TSC
in the event the normal TSC becomes uninhabitable.

What crganization provides offsite backup firefighting
support for the Palisades Plant?

Three decisions which the Site Emergency Director is responsible
for making may not be delegated by him to another individual.
Name those three decisions.

What is the minimum number of the following components which
must be operable in order to bring the reactor critical.

b.

Secondary system safety valves
Safety Injection tanks
High pressure safety injection pumps

Boric acid tank level

(0.
(0.
(0.

(1.

(0.

(0.

(0.

(0.

(1.

(0.

(1.

0)

5)

5)

)

5)

0)

5)

5)

(.25)

(.25)

(.25)

(.25)
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ANSWERS

9.1 8. Condenser vacuum plus condenser backpressure equal

. atmospheric pressure.
b. 4.3 inches of mercury.
e, Specific written permission of the Plant Superintendent,
Operations/Maintenance Superintendent, or Operations
Supervisor,

Ref: Standing Order No. 16

5.2 Either of the following answers will be awarded full credit:

5.3

5.4

2.5

Considerable damage can occur as the turbine passes through the
critical speeds (0.5) due to rubs which become progressively worse
as the effect of the localized heating at the point of contact
occurs. (0.5)

or

After the turbine has come to rest, the water from the heater will
lay in the bottom of the turbine shell resulting in faster cooling
of the bottom half than the top. (0.5) This results in a warped

stator. (0.5)

Ref: Standing Order No. 18

Prevents the release of activity if a steam generator tube

rupture occurs (1.0) since the saturation pressure of the primary
coolant is below the 1ift pressure of the atmospheric steam relief
valves. (1.0)

Ref: Tech Spec p. 3-18

Maintain the differential pressure below a value which would
cause tube rupture.

Ref: Tech Spec p. 3-2

a. RTN is the reference transition nil ductility temperature
(0.9;, the temperature below which a material's failure mode
will change from a ductile one to a brittle one. (0.5)

b. The RT shifts due to neutron embrittiement (0.5), the
embrit!?lment of the metal due to the deformation of the
metal lattice by high energy neutrons. (0.5) The high -
energy neutron fluence is lower at 3/4 than it is at 1/4
due to the shielding of the reactor vessel walls (0.5), so
the neutron embrittlement is greater at 1/4 than it ic at
3/4. (0.5)

(1.0)
(0.5)

(0.5)

(1.0)



5.6 Hydrogen solubility is directly proportional to pressure. As
pressure drops, hydrogen solubility will decrease markedly. (0.5)
If hydrogen concentration is not reduced, hydrogen will escape
from the primary coolant when the primary coolant svstem is opened
:creating a potential for an explosion. (0.5)

Ref: SOP 1 Step 7.1.5
5.7 P =P, 10SUR x time in minutes (0

P/Py = 105UR x time in minutes (0:
log;o P/Po = SUR x time in minutes (0.
P = 3 (0.
Po = 10 “<% (0.
SUR = 1 decade per minute (0.
P/Po = 2/10 * = 2 x 10* (0.
log;o (2 x 10%) = 4.301 (0.
4.301 = 1 DPM x time in minutes (0.
time = 4.3 minutes (0.

Ref: Tech Spec p. 1-1; GOP 3 Step 2.3.5

5.8 a. 525°F (0.

b. The moderator coefficient at lower temperature will be less
negative or more positive than at operating temperature. (0.5)
Restricting reactor operation when primary coolant temperatures
are less than the minimum temperature for criticality will
reduce the maximum potential reactivity insertion that could
result from a primary coolant system depressurization. (1.0)

Ref: Tech Specs p. 3-12, 13

5.9 An azimuthal xenon oscillation is the alternating increase in xenon
cencentration and decrease in power in one longitudinal end of the
core while a corresponding decrease in xenon concentration and
increase in power occurs in the other longitudinal end of the core.
(1.0) Divergent means the cycles of buildup and depletion of xenon
get larger in magnitude over time. (1.0)

Ref: Tech Specs p. 3-68

5.10 a. tasure shutdown margin limits are satisfied. (0
Limit individual rod worth. (0.
Limit hot channel factors. (0

Ref: Tech Specs p. 3-60

b. When it is necessary to rapidly reduce power to avoid or

minimize a situation harmful to plant personnel or equipment. (1.

Ref: Tech Specs 3-63

.5)
.5)

0)



5.11 Samarium concentration will only become greater after a trip
since it is only removed by neutron absorption.

or

" Plutonium 239 production due to the decay of Neptunium 239
offsets the effect of samarium buildup.

Ref:

3.12 a.

Ref:

b.

Ref:

5.13 a.

Ref:

Phase I Comprehensive Examination, question 9.b.

The difference between nuclear power in any core quadrant
and the average in all guadrants.

Tech Specs p. 1-2

Quadrant power tilt shall not exceed 5%.
This 1imit is applicable when power is above 50%.

Tech Specs p. 3-112
Any two of the following.

Tritium emits a low-energy beta and is hard to detect.

Tritium has a 12 year half life.

Tritium can diffuse through metal.

Tritium is an isotope of hydrogen, so it can not be
filtered or chemically removed.

Tritium can easily enter a human's body.

o BwWw N e

Any three of the following.

Ternary fission

Neutron activation of deuterium

Lithium 6 plus a neutron (to give tritium and an alpha)

Lithium 7 plus a neutron (to give tritium, a neutron,
and an alpha)

Boron 10 plus a neutron (to give tritium and two alphas)

Boron 11 plus a neutron (to give tritium, a neutron, and
two alphas)

o, B W N

Tech Specs p. 6-22

(1.

(1.

(1.

(0.
(0.

(0.
(0.

(0.
(0.

(0.
(0.

(0.
(0.

(0.

0)

0)

0)

5)
5)
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5)
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5)
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ANSWERS

6.1 , An SIAS (0.5) and CCW pressure of 60 psig (0.5)

Ref: Plant Modifications-Component Cooling Water Containment
Isolation Valves

6.2 a. Fire protection system for all AFW pumps. (0.5)
Service Water system for P-8C. (0.5)

Ref: Plant Modifications - Auxiliary Feedwater System, p. 1

b. The FOGG system, Feed Only Good Generator (0.5), will shut
motor operated valves in the AFW supply lines to the steam ) i
generator (0.5) which has a level less than 447 inches above e b
the bottom .f the steam generator support skirt (0.5) and '\\ m&
concurrentiy has a pressure which is more than 150 psi less :
than the pressure in the other steam generator. (0.5)
2o a¥ 7%
Ref: 'Plant Modifications - Auxiliary Feedwater System, p. 5

6.3 By driving through the antireverse clutch. (1.0)
Ref: System Description No. 2, p. 7

6.4 a. Shutdown cooling relief (0.5)
SI tanks drain relief (0.5)

(i n,, Stratdown—esoting relief (0.5)
Ref: M-201 sheet

b.  CV-0155 can not be opened if a containment high pressure (0.5)
or a containment high radiation signal is present. (0.5)

Ref: System Description Number 8, p. 8
r
6.5 a. Average primary coolant temperature (O.ﬁ)(from the loop

associated with the reactor regulator system being used for

control,) ¢€0-31)

D
Ref: System Lesson Notes Number 5, p. 12 70~ T
’ \ aliy oy )
b. +2.3% (+6") ¢(8eky |  Open #2 orifice stop valve -\ («36) 5" 72"
+2.7% (+7") o) Minimum Chg Pump capacity Y (A28) g%iZy
+4.6% (12") (8s) Open #3 orifice stop valve/ | 5\ (.38)
Wl { Energize Backup heaters (.26)
4 /‘f'trd‘ Backup Volume o) " Stop #2 and #3 Chg Pumps . (a8
by 22" Control Signal | Open #2 and #3 orifice stop -
gwtn - valves
' +5.78% (15") (0.1) (High level error alarm actuates (&3

Ref: System Lesson Notes Number 5; p. 16



6.6

6.7

6.8

6.9

Ref:

Pef:

b.

Ref:

The primary heat tracing circuit will energize at a higher
temperature than the redundant circuit. (1.0)

As the temperature of the solution drops, the primary circuit
will energize first. (0.5) If the heat capacity of the
primary circuit is inadequate, the temperature will continue
to drop, causing a primary low temperature alarm and
energizing the redundant circuit. (0.5)

The system should be flushed or drained (0.5) to prevent
blockage of the component by boric acid crystals. (0.5)

L

" . -y
7/

)

/, 1 * ) 5 z’
System Lesson Notes No. 7, p. 15 ; J./vz/./hjﬂ~—f/-ﬁ

A temporary connection is made (é#S)(io provide for additional
heat removal or to provide a backup capability for the fuel
pool heat exchangers.) (€=%) The SDCS would be aligned with
one heat exchanger train lined up to the fuel pool cooling
system and the other SDCS heat exchanger lined up for cooling
the PCS. (0.5)

System Lesson Notes No. 9, p. 13, 16
The fire protection system. (0.5)

System Lesson Notes No. 40, p. 4

Any three of the following:

B wWn -

w

Ref:

Ref:

Ref:

boration of the PCS to cold shutdown concentration (0.5)
control of steam generator levels (0.5)
cooldown of the PCS (0.5)
establishment of boron concentration in the shutdown

cooling system equal to or greater than that in the PCS (0.5)
heatup of shutdown cooling system (0.5)

System Lesson Notes No. 42, p. 2 o1 MW’"';&J{'W [

Manually blocked (0.5) when 3 of 4 pressurizer pressure
sensors indicate 1690 psia. (0.5)

System Lesson Notes No. 10, p. 30; GLC 9, Step 2.9
Heating Steam is supplied to SIRWT heat exchanger E-57.
(0.5) SIRWT recirc pump recircs SIRWT water through the
heat exchanger. (0.5)

System Lesson Notes No. 10, p. 8; M204 F-2




6.10 The incore detectors contain rhodium. As the central wire of a

6.11

6.12

6.13

coaxial detector (0.5) rhodium interacte with & thermal neutron
to produce a beta. (0.5) The betas are electrons, so they
Jproduce a signal which is direct.y propoertional to the number. of
botas produced (0.3) which is in turn directly proportional to
the thermal neutron flux. (0.5)

Ref: System Lesson Notes No. 11, p. 14

At high power, neutrons are creating pulses so rapidiy that the
pulses overlap, so that conventional puise-type counting would
be in error.

Campbelling requires that the pulses overiap so that Campbeiling
can not be used at low power.

Ref: CE Nuclear Instrumentation Notes, p. 17

The indicator light connected across each matrix relay coil
consists of two lights in series with a center ground point.

During normal ou.ration, with no ground in the circuit, the two
lights in seriez will provide minimum illumination cf the top
half of a split screen indicator light, to indicate normal
potential across each matrix relay coil.

If a ground fault occurs, one set of lights will be shorted to
ground and gc off. (0.5) The other set of lights, however,
will be connected across virtually the full 28 V d-c of the
matrix power supply and will be brightly illumirated. (0.5)

Ref: System Lesson Notes No. 14, p. 8

Generator differential relay action
Engine overspeed

Failure to start (overcrank)

Low bearing oil pressure

Hwro

Ref: System Lesson Notes No. 33, p. 15

(0.

(c.

(0.

(0.

(0.

(0.

(0.
(0.

5)

5)

5)

5)

5)

5)

5)
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ANSWERS

350°F
During an emergency situation.

Log the time (.25), differential temperature (.25) and
pressurizer pressure (.25) in the Reactor Logbook (.25).

SOP 1, Step 4.0.m

1 Stop tre Charging Pump (0.5) and isolate it. (0.5)
2. Packing failure can occur. (1.0)

Ref: SOP 2A Step 5.0.i

Provide power to the lube o0il system (0.5) if outside power is
lost during turbine startup (0.5)

Ref: GLC 4, Step 2.5; SOP 8, Step 2.0.2.b

To prevent pumping the contents of the component cooling system
directly to the lake.

Ref: SOP 15, Step 5.0; SOP 16, Step 7.6
The minimum number of fuel elements required for a
criticality to occur (0.5), assuming optimal moderation and
geometry (0.5).
3 bundles
SOP 28, Step 4.9

The weight of a fuel bundle.

Hoist shall be raised until the fuel assembly just begins
to 11ft and attempt to reengage.

SOP 28, Step 4.16, 5.15

Conduct an corderly plant shutdown (in accordance with GOP 8)
(.75), keeping the affected pump running. " (.75)

Initiate plant cooldown (in accordance with GOP 9). (.75)
when the step (in GOP 9) is reaciied calling for the stopping
of 2 PCPs - stop the affected pump and another in the opposite
loop not connected to the pressurizer spray line. (.75)

Standing Order No. 32




Insure the Full Length Control Rods are indicating fully
inserted and that reactor power is decreasing.

Verify turbine trip and generator breakers opened; manually
trip the turbine, then generator, if necessary.

Verify Loth Emergency Diesel Generators have started.
Trip one Main Feed Pump if both are running.
Trip the other Main Feed Pump as Tavg nears 525°F.

Trip all PCPs after insuring that the Reactor has been
tripped for more than 5 seconds.

Insure and/or establish Auxiliary Feedwater flow tu restore
normal level in the Steam Generators.

EOP 1, Step 3.0

1 &

Start minimum operating safety injection equipment by e
placing the Normal Shutdown S>quencer Switches to the Test
position (0.5) and holding them for 45 seconds (until the
DBA sequence~s time out). (0.%)

1605 psia

Must manually energize the DBA sequencer so that the DBA
loads will sequence on to the bus.

EOP 2, Step 4.1

Primary Coolant Pump seal bleed off temperature ex-eeds
185°F

Primary Coolant Pump bearing temperature exceeds 175°F.

All (or most) Control Rod drives seal leak-off temperatures
exceed 200°F.

EOP 4, Step 4.1

Loop AT (Th = T_) less than normal full power AT (47°F).

Cold leg temperatures constant or decreasing.
Hot leg temperatures stable (i.e., not steadily increasing).
No abnormal differences between hot leg RTDs and core exit

thermocouples. (Do not depend on a single indication. Use
several thermocouples and all RTDs.)




(e)

Ref:
7.12 An oscillation of the surface of a lake possibly causing flooding.

Ref:

Steam Generator levels are > -84%* (on wide range Steam
Generator level instruments).

*NOTE: The desired level indication will change with system
temperature and pressure.

ONP 21, Step 4.0 (3)

ONP 12

7.13 112 amps on P-8A
93 amps on P-8C

Ref:

7.14 1.
&

Ref:

EOP 1, Step 3.6

Trip the reactor.
Trip both Main Feed Pumps.

EOP 10, Step 3.0

(0.5)

(1.0)

(0.5)
(0.5)

(0.5)
(0.5)



ANSWERS

1%/hr
Standing Order No. 8
(1) 600 Mwe
(2) Prevent excessive extraction steam velocity in the
next high pressure heater.

Standing Order No. 14

(1) The Plant General Manager or Duty and Call Superintendent
shall be notified of the existing condition.

(2) Power Control shall be informed of the existing
condition.

(3) Commence plant shutdown to hot standby.

Standing Order No. 22

Greater than 100/E microcuries per gram (0.5)

E is the weighted average of the beta and gamma energies
per disintegration (in MEV) (0.5) for isotopes, other than
iodines, with half lives greater than 15 minutes, making

up at least 95% of the total noniodine activity in the
coolant (0.5)

Greater than 1.0 microcurie per gram dose equivalent I-131
for more than 72 hours during one consecutive time interval
(0.5) or greater than 40 microcuries per gram dose
equivalent 1-131 (0.5)

Dose equivaient I-131 is the concentration of 1-131 which
alone would produce the same thyroid dose as the quantity
and isotopic mixture of I-131, I-132, 1-133, 7-134, and
[-135 actually present. (0.5)

Ref: Tech Specs p. 1-4, 3-17

PCS pressure shall not exceed 2750 psia when there are fuel
assemblies in the reactor vessel,

Re’: Tech Specs p. 2-3
Shutting system valves indiscriminately may result in much
more severe damage to equipment or the disabling of safety

systems. .

Ref: Admin Procedure 7.00 Step 2.0.a.2




b. The standard RWP is issued for a maximum period of seven
days. (1.0)

+Ref: Admin Procedure 7.03 Step 5.2.a

c. The Shift Supervisor may also authorize entry witnout an RWP
when immediate action is required. (1.0)

Ref: Admin Procedure 7.03 Step 5.3

Radiation Safety hold point (1.0)
Ref: Admin Procedure 7.03 Step 7.2.h

a. Notify Radiation Safety. (1.0)

b. Leave the radiation area (0.5) and report to Radiation Safety
personnel. (0.5)

Ref: Admin Procedures 7.04 Step 4.4

Chemistry and Health Physics Superintendent (0.5), and Plant
General Manager. (0.5)

“ef: Admin Procedure 7.04, Table 1

Either of the following is correct:

Duty and Call Superintendent (1.0) or Plant Manager (1.0)

Ref: Admin Procedure 4.01 Step 5.9.e

a. Shift Engineer (0.5)
Ref: Admin Procedure 4.01 Step 6.6

b. Shift Supervisor (0.5)
Ref: Admin Procedure 4.01 Step 4.4.b

c. Shift Engineer (0.5)
Ref: Admin Procedure 4.01 Step 6.7

d. Shift Supervisor (0.5)
Ref: Admin Procedure 2.01 Step 4.4.¢

e. Control Operator 1 - (0.5)
Ref: Adwin Procedure 4.03 Step 9.2
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8.10

* Ref:

8.11

8.12

8.13

8.14

Ref:

Ref:

Ref:

Ref:

Ref:

Ref:

Ref:

Ref:

Ref:

By visual verification of the valve's stem or other
components which would indicate the valve to be in the
proper position.
Admin Procedure 4.02 Step 7.2.3.e
Ten days
Admin Procedure 4.02 Step 7.2.%5
Caution Tag
Admin Procedure 4.03 Step 9.2
Identify defective components on control panels.
Admin Procedure 4.03 Step 11.0
When the permanent EOF is activated.
Site Emergency Plan, p. 7-2
Any two of the following:
0sC
Feedwater Purity Building
On-site Training Building
Site Emergency Plan, p. 7-2
Covert Township Fire Department

Site Emergency Plan, p. 6-9

Decision to recommend protective actions to off-site
organizations.

Decision to evacuate the site.

Decision to authorize exposures that exceed the 10 CFR 20
regulatory limits for emergency workers.

Site Emergency Plan, p. 5-6
23

Tech Spec, p. 3-25
4

Tech Spec, p. 3-29
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(1.

(0.

(0.

(0.

(0.

(0.

(0.

(0.

(0.
(0.

(0.

0)

5)

5)

5)

5)

5)

5)

3)

5)
5)

5)

(.25)

(.25)



one on each bus

Tech Spec, p. 3-29

118 inches in each tank

Standing Order No. 28




