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U.S. NUCLEAR REGULATORY COMMISSION

REGION III

Docket No. 50-255 License No. DPR-20

Licensee: Consumers Power Company
212 W. Michigan Ave.
Jackson, MI 49201

Facility Name: Palisades Nuclear Plant

Examination Administered At: Palisades Nuclear Plant-and Palisades Simulator

Examination Conducted: June 26, 1984 through July 1, 1984
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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 R0 candidates.
Results: One SR0 candidate, four instructor certification candidates and
three R0 candidates passed. Two instructor certification candidates failed.
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REPORT DETAILS

1. Candidates Examined , ' , '

SRO Candidates

Thomas C. Anderson

R0 Candidates.

Ted B.. Jones
Michael R. Ovington
Fredric S. Ruell

Instructor Candidates '.
'

Paul E. Buttonow
Ronald G. Leblond
-Thomas R. Loudensloger
Richard E. Miller
Danny C. Rogers
Dennis J. Willemin

2. Examiners

*R. L. Higgins ,

G. Streier
J. Whittemore

d
* Chief Examiner

3. Examination Review Meeting

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:

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

-The following comments were made concerning the R0'' written examination:

a. 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.
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b. Facility repr?sentatives requested that question 1.02 be deleted,
contending that the plant does not perform primary and secondary
heat balances, but a composite. The chief examiner checked SLC 12,
the Power Instrumentation Calibration Form, which details specific
steps for the performance of a secondary heat balance. The facility
representatives' request was denied.

c. 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 power level during a boron addition
unless control rods were partially inserted and thus available to be
withdrawn, the facility representatives' request was denied.

d. 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.

e. In the answer for question 1.11c, 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.

f. 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.

g. 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.

h. 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.

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

j. 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.
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k. 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.

1. 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.

m. 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.

n. 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. The facility repre-
sentatives' request was verified by checking S0P 1, step 7.2.9.b,
so the answer was expanded to accept this response as one of the
two required parameters.

o. 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.

p. 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 III-5
SLN 19, drawing No. 3 - was checked to verify the facility's state-
ment. Th' question was deleted.

q. 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.

r. In the answer for question 4.07b the facility representatives
requested that full 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 credit was awarded if
the examinee answered using the control level instead of the limit.
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s. In the answer for question 4210, the resranse " pressurizer level
-erratic or'rfsing abnormally. rapidly" . 3 accepted as a correct,

response, since voids in the' core would displace water into'the
pressurizer. This response is referenced in E0P 8.1, " Loss of
Primary Coolant" on page 8.

;t. In the answer for question.4.12a.1 the. facility representatives
requested that the answer be changed.frem "no" to "yes" since
Startup Channels are required by Technical Specifications, Table
3.17.4. This reference was verified and the answer changed.

u. . In the answer for question 4.12.a.5 the facility representatives
requested that both "yes" and "no": be accorded full- credit since the
word "datalogger" may be misleading, since the primary' data logger
.is required while the feedwater purity datalogger is not required.
The request was rejected since the datalogger of greatest concern'to
and most frequently used by the operators is.the primary datalogger,
so no ambiguity should exist,

v. In the answer for question 4.12b, the response "CNBR 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 SR0 written examination:

In the answer for question 6.2b the facility representatises stated.a.
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.

b. In the answer for question 6.4a the facility representatives noted
that " shutdown cooling relief" was entered twice. This was a
typographical error, so the correct response " letdown line relief"

was substituted for one of the redundant answers.

c. 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.

d. 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-l' 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 coneidered trivial and/or redundant and
will not be required for full credit.
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e. 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.

f. In the answer for question 6.8 the facility requested that the
following system functions listed on page 1 of System Lesson Notes
No. 2 be accepted as correct responses: monitor engineered safe-4
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.

g. In the answer for question 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 of the examiner and were told to explain the old
procedure and mention the recent modifications on their papers. The
request was therefore denied.

h. 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.

4. 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. Montross, the Plant Manager
Mr. Kozup, the Operations Supervisor
Mr. Hunt, a Senior Nuclear Instructor
Mr. Malone, a Licensing Engineer
Mr. 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.

b. While conducting the simulator examinations the following items were
noted:
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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 simulator 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.

' c. 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.

d. Plant and simulator personnel were extremely cooperative .during the
examination. The control room operators were involved in conducting
a plant heatup and forming a bubble in the pressurizer while the-
exams were being conducted, but they 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 plant was recovering.

|
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> > , QUESTION DELETED FROM THE R0 WRITTEN EXAMINATION
-

'QuestkonNo.4.04

: Reason for Deletion: There is no correct answer.
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, U. S.-NUCLEARLREGULATORY COM:ISSION
REACTOR OPERATOR LICENSE-EXAdINATION

FACILITY: _EALISADES______u________p *

! '..

REACTOR' TYPE: _CE 0WR___ ______ _ _____
p a <; r ; , ,

,JVkiM4QN DATE ADMINISTERED:_Sd204224______ _____ __.

,
~

'l

L EXAMINER:- _ SIRE 1EE*a G. -___________

APPLICANT: -____- -______________ .

. . .. r

I:INSIEUCIIONS TO AE'ELICAUII

-Use.SePasate useer for One .,n d w e r e . tJrite entwers-on one t,ide univ.

.Staelv uuestion u be v i. on Lov of-Lhu airawer.*.,buel . Points for each
nuestion si e indica ted i n eu renthet,et, efter i.he cuestion. The r'a u t, i n u

drade. reuulres at leasL 70%'in-each catedorw and'a final strade of 'et
l' l oet.t 80% . Enamjoulion envers, will'be elek.ed ur t; i >'. - (6) lueu rs u r it e r

the . unami na ti og star t.w.

.~ % OF
t= CATEGORY % OF APPLICAHT'S CATEGORY
i __UoLUE- _IDIAL ___ SCORE ___ _VALUE__ -_____________CGIEGOEY_____________

_2L 00__ _25.13 1 .- PRIl!C1PLES OF HUCLEAR. POWER_ ________ _ __ __

PLANT OPERATION, fHERHODYNAMICS,

Heal TRANSFER AllD FLUID FLOU

,
_25o00_ _25.13 2. PLANT DESIGH IHLLUD1HG. SAFELY

.

_ _______ . ____ __

| AHD EMERGENCY SYSTEMS
t

i

.25.00_ _25413~ 3. 1HSTRUliEN iS AHD CUHTROLS< _ . . ___ ______-
-

r

i'-

_26o50 .24.62 .t . PROCEDURES - NURMAl At:NUR M AL ,L--

. -

. _ _ _ _ . . _ - ______

EMERGEHCY AND RADIOLOGICAL
CONTROL

j;
i- . .

_22o00 100.00 lOTALS'

.

____ ______ __ _ ___

|

~

FINAL. TIRADE ________ ___ __%'

i

'All. work done un this examination ic mi uwn. I have nellhwr
siven nur r e c e i v e d ~.41 d .

_________________________ _ _______
I APPLICANT'S SIGNATURE
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1.__EEIUCIELE3_DE_HUCLEoE_EDWEE_ELodI_DEEEAIlOUA PACE 2
IUEEUDDYNAMICSz_ HELI _IECUSEEE_AUD_ELUID_ELOW*

Z

!

OUESTIOi 1.01 (2.40)

HOW does the moderator Lemeurature coerricient chande au Lhe
followind conditiona c h a n +1 e in an undeimoderated reactor
core? EXPLAIN.

a. liode ro Lo r lemeuratuie isiescaten. (1.2)

b. Boron concenleation in the moderator increases. (1.2)

OilESTION 1.02 (2.00)
|

!

Whv i. a secondalv brat balante more accurale than a Primaru {
heal belance for determinind Liiu reactor iie a l o u l,- u l ? (2,0)

.

Q U E S T ! Dil 1.03 (3.00)

Du ri nd a reoclui starture wil se celual critical rouillon
be HIGHER. LOWER or the SAi1E the e,Limated crilleal-

Posi t iote calculated beroie Lhe fullowinu chandeci EXPLAIH vuur
c iio icos . (Cunuider oscii eilande sero cal,olv).

a. The oreiatoi slei ts wernins the main Luibine reiur to reachina
eriLicoliLw. (1.0)

b. Actuel boron euneentration wat. 30 rem hidher than the value
used for fidorind the ECP. (1.0)

e. Steilup was deleued 1 houis beuund the ELP Limef a chutdown
t i in e of 16 hours w . r_. uued for the ECP. (1.0)

00ESTION 1.04 (1.50)

The rat'io of Pu-239 Lo U-23"a clumn incresceu over core
life. Will this ratio chande c a u t.,e :

a. an INCREASE or DECREASE in the errectivo delaued
n e u l.r u n reaction (Beff)? (0.75)

h. a SLOWER or FASTER reacLot responue duriou reactivitu
tcanuientw? (O.75)

.
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1...EEIUCIELES_DE_UUCLEGE_EDWEE_ELAU1_DEEEal10Hz PAliE 3
IUCEUDDYU6MICS2_UESI_IEodSEEE oUD_ELU1D_ELOU*

>

.

GUESTION 1.05 (2.50)

n. Excluin the errect on Slau tdu wn lia i di n of a 2U r ein boron
addition whrle overatind ut 50% eower. (1.0)

b. List three (3) ructorce other then RCS boron concentration,
which afreet Shutdown lia rd in and a re u t. e d i r. Lhe SDN
calculation. (1.5)

GUESTION 1.06 (2.00)

Would Fowei rense indiections tend to indieete en INCREASE,
DECREASE, or NO CHANGE for the followind ovents? A :. u u sa e

acLuul ruwei is constant al 73% before cod after the event.
B r j o r19 va, lain vuur ansuor. (Conu itte r e .w h eraretelu.)

v. Core edeins. (1.0)
b. Inecease in boron cone an t r.i t i on . (1.0)

OttESTION 1.C7 (2.00)

Indieste how the followind chandeu in rienL cunditions would
i nd i v i du.' l l u arruct DilBR (increase, decreasu, or have eso efreel).

a. I' v e s s u r i s.e r PreLuure decrecues
b. Tu decreeves
c. Penelor Fuwet deerectes.
d. F:C S Tiow decreaceu (2.0)

OllE ST I Oll 1.08 ( .60)

True or F a ' t. e ?

At EOL, with deeiectt.d fuel Lemperatures, the Fuel tempercLure
C o e r f i c i e n t. 13 ino r e nedativa due to an increase in ilie uuantits
of Pu-240 in the fuel. .: 0 . 6 )

L.
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IHEEDDDYNAMICSz BEol IEouEEEE oUD ELUID_ELOU*

t

?

'GUESTION 1.09 (2.00)

For each of the rollowinu cotiditiont., which or the two choices

would the I N D II/I DU A L (differenLial or intedral as indieeted) rod
worth be W i e s. L e r ?

Rod Woith Condition Choiec 1 Choice 2
- - - . - - - - - - ---- . . ---- ------------ ----------

.i. loteuial Tavs IDO-F 500-F (O.D)

b. Inledral Coce life B0L EOL. (0.5)

c. DifferenLiel Rod cocilion 80 inchec 130 incheu (0.b)

d. D i f f e' r en t i a l Rod in Grour 6 un inserted the rod (0,5)

which it n e r: L rod withdrawn
to a inodule wiLh

GUESTION 1.10 (2.00)

a. If s t e a n. aues Lhiouch a th ro L L 1 J ois Pioced , ceceliirellu eu

in a leet T r u en a main cleam header li l :.! h >ressure line La
etmouphere, will the followind e e n e rn e L u r t Increcte, lis e t e a u e r

or Eemain Line S c en e ? (no explanation reuuired) (1.5)

1. Entheiss
2. P r e s ., u r e

3. E n t r o n '.:
4. S-veifiv v o l u nio

U. } e N i-61l' 4i U l t'

b. Slote wise lh es i.h e sleem will be Subevuled, Saturatedr or
Superhealed al the Point where iL l e a k ., out. (0.5)
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1 __PEIUCIELES DE_UUCLEaE_EDWEE ELoul DELEol10dz PACE 5
IHEEUDDYH6UICE2_UEaI_IEAUSEEE_oUu_LLU1D_ELDU*

.

?

00ECTION 1 11 (J.00)

True or False?

a. The diffeiential Lemeeratute necessaru Lu t r e n t>f e r hval is
inveruulu proportiunal to heat riux a t, values of liest f l u >.
Jews Lh.sre fl N B . (0.0)

h. F unie runout is thu Lerm u t. e d to deteribe a cerei ri f udal p u in r.
when it i t, rumping suainct a chut di t,c h e rse valve. (0,5)

c. Tiie la tent liest of vapori.ation is .nio t he r Lurm for the latent
best of condeocation. (0.U)

d. One of the r uin e laws for contrifu'tal r uin e u nLates that rower
rouuired bu the pump mulor in dineelle riorortional Lu lhe
suuare of the r uiw speed. (0.5)

e. The rester centiirudal rume rulates, the dreater the HPSH,

reouired to reevent esvitation. (0,5)

r. When comeanind a Parallel-flow heel exchandui Lo a counter-
flow heat excitander s Li.e L e wu ra tu re difference of the
two fluids clond the LENGTH ur the heat e >, e h a n d e r tubeu is
MORE uisi ro rm for the rarellel-flow heat e;:ch an.s e r . (0,5)

GUES110N 1.12 (2.00)

Assuue that eour vient hau experienced a dedieded Power
cundition .nid that uou are in u n i l o r i n d the riant's euuldown
on naluial cliculation. Ewlain WHLTHER end WHY wou edree or
d i e.a 'J r e e with the foljowind stateuent :

a. A tiow downward Liend in 1HDIColLD Teve i t, dood indication.

or well edLaliliched natural circulation flow. (1.0)

b. A difference between wide-rende Th and wide rande le of
65"F .4nd slowl's inersauins, indicates develoving naturel
ciedulet.ivo riow. '1.0)

L
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DUESTION 2.01 (3.00)
.

Ite t,e r i b e TWO fluw palbt the ur e r a t u r t, een u t. e to minimize on
mitidato the precipitation of burie acid in the core efter a
r' r i m r w ruptuie/ lect with tub euuent screlv inJeeLion, include

in vuur e n s. w e r how tiiese flow raths minimi.u burie evid
eteeleitetluo. <3.0)

OUESTION 2.02 (1.00)

T RllE or iALSE7

a. l.oeh (2 e f e l te AnJeetion L. c o l h o t- flow r et; L i i e t. i n d u ri fice ine

i t.u djucharde line which iu "ruvided to extend the SIT blowduwn
Lire which in turn reducet the ewek fuel eladdind Lumperature
in (, h e event of a LOCA. (0.D)

b. 1he detido c ond e n s i n si ececciLu of i, h e uuench Lenk 2 ., b a t.e d o n

e e e e r t i i r) all voululalud l o .. d rcJections w i lii no s t e un dums-
v.c, tem evoilabi1ilu. (0,5)

OUFSTIOH ?.03 (3.00)

e. F:;e l w i n I, h e P i o v i t, i o e n., evcilsble lo temove i.iuuion Pruductc
from the conLuinment durind accident conditions, (1.5)

b. How wi11 s 1 on oI the Shutdown Cooline Heel E ).c h a n c e r affeei
t iie r e e..o v a l of Pisulon erviluelu f r u in Lho containment
a t, m o r e h o r e ' (1.51

QUESTION 2.04 (3.20)

The followins4 toneern the P.ie l i s w d e d Huin lui bine euntrol cuclem:

a. Whalc lu the diIPerence between the reference count.er and
the cetter countei ? (1.0)

b. What haeronu wh .n thu Lurbino l a t.c h bullon i t, dueresued?
(3 reuuirud) (1.2)

c. What function does the ' auro seued indicator' ev e ro rie ? (1.0)
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GUESTION 2.05 (2 00)
.

a. A conriveliot. As esovideri f r u is. Lhe SIRWT to the CVCSr whal Luo
major functioie does this provide f > r? (1.0)

!

h. There is euntieelion between the s,buldown coolins t. u s t e m cod
the urent fuel cool for added ev ol i s eu -u rre _, e _ . When would
t h i t; add.d evulind be needed? (1.0)

00F S T 10ll 2.06 (3.30)

a. fi r .;w s s i r,e l i f i ed drewind of the new cun. reedweiei uut;Lem.
Include all ina Jo r c o m e o ne n ts. , velves and waLor suureew. (2.0)

b. Ori the .Sbove drawind, t, h u w the nusmal water flow calh, if the
followined conditioses enial.

A S / C e r e t- s u i u 740 etia
P 5/G eressure - 573 esic
A S/C level 2 ''i %
D 9 ,' O leve] - 23% (1.G)

.

QUES 110N 2.07 (3.00)

c. Ir o m a i n u l e a n. line ruptune, d o w n t,t i e e m of the liSIV, weie

to occu. . whu do we duuire rarid closure or the HSIV" (Two
reuuiied) (1 0)

b. Wh;L condition (s) uill culomalles11e c l o t. e the iiSIV? (Includt
netruints end ludie) (2.0)

GUES T IOil 2.08 (2.10)

What THREE ,9 s i e ru s el P e l l s .,d e s CAN be Provided with the water

f r o sa (Me fire ecoleelion uus t e ui? Include a I4RIEF enlusiation of
whel is reoulied to connett the fire Proleelion t, u c t e in . (Srool-

pieeuplucked valverele.) (2.1)

6 .
. . . . .. .

.

_ . . - ._ _ _ _
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2. I'L AUI_DESIGU _IUCLUDIUG_SoEEIY_oHD EUEECEUCi'_.SYSIE.HS PACE B

C
.

QUESTIOil 2.09 (i.20)
.

a. Wisat a t e FOUR bene ril< o r usind liudroden in the maisi deneratur
inste:2d or air or nitiudun? E:mlain uuur sm wes. (3.2)

b. What function duet, the followind two comeonesels Provide for
the CARDOX s u , t e n, ?

1. Sitam vapo r ize r

2. E l ee t. : i c a l rJ e t, healei (1.0)

.

es

...m . . _ . . . _ . . . . . . . ... . _ . . ..
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f- 3. b HSIEUNENIS_AND COU1ROLS P.*i G E' ?
, .

p.
!

?

GilESTIOlf 3.01 (3.70)
.

A s 'o u rn e it becomes neeeuwers tu e e r r o r su maintenanee on Inverter
14 durissu e planL euuldown w i Lis the Reactor CoolanL Sustem
at 480 F und 1050 esis,

a. E:: e l e i n .o alteinate me tiiu d or erovidine powei to the .Ireeled

P l'e r e r r od 120 VfC iim ii uinetit lio . u ta ri ited f ro ni t h 'a 2100 VAC
essential power uurelti, .wsomind a normal lincue. (1.8)

b. Whal Problem (3) in e 's be encountered durind the trandrer of
sower sosi how could thic/these erabler.(3) be ki i t i g a t e d's (1.5)

DUES TIOff 3.02 (1.10)

a. With the rient at full Power, whaL will be the errect on the
S t >am Generator feud water redulatind velves upon a l o u _, of
.a t i wuer19 L- o the valves? E:&1.in how the suttem functions
to a s. c oia r l i s h this dusired erruel. (1.6)

6. Deweribe the three uver ride Teaturcu accueieled with the
Sie.na tiene ra tu r L. e v 1 CunLeol c u t o ni . (1.5)

c. How is the Linnel develosed that iu tent Lu lhe main reed
pumr 2 peed controller? (1.0)

GUE9 TION 3.03 (1.00)>

!

The f o l l o 's i n d three atinunei c tu re are for the LTOP t ula t u u l e rn .
Exelato what each annunciator is Lv111od uou when AL a l a r m s. .

a. 'NO PCS PROTECT 10N'

li . 'PCS PRESSURE 323 esie"

e. ' PORV OPEll' (1.5)

OllES T I ON 3.04 (3.30)

D e s. c i i b e how the S t e ein D u an e AND Breews swatem will funelion at
a result of thc followinal L. r a n s i e n L u : (Be uvueirie)

a. 10% loed reJeelion T r oin 35% Power. (1.5)

b. Turbine trie f roin 7U% power. '2.0)

(
_
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3 .1USIBUHENIS_GUD_CONIEOLS PALE 10
.

.

QUE ST I0l4 3.05 (2.GO)
.

a. T h t- wide r e t nie 100 channe1<, use Lhu eeinebelland l ectini uue

and convent.ional rulse countinu. Wise ere bo li. Lechniuues used
insteed Just the conventivaitl Pu13e courilind? (1.0)

b. B r i e f 1 *.4 exeletise how the c .:,t a b e l l i n d i,h o u r s work., in the wide

rande los channt 15. ( 1. 's )

DUESTION 3.06 (3.00)

How would the followind indicelions be affected (IHCREASE,
DECREASE or 40 CHANGE) bw Lhe associetud condition change
listed below? Considei each i ndier t j uri weseintelu and EXPLAIN
sune e n t, w e r .

INDICATI0ll CO N D I T I Oi! CHAMGE
_ . ___ _______ ___ ____ ___ _______ ________________

e. Ifuel es s Wide Rende Cold led t enn e i c t u i e inereewes
I n s L v u uie n t UO F .il concLant true nuclear

power (1.0)

b. Prawuiizer level Dirrerential r e e s t, u r u t r a n t,in i t t e r

reference lou Leniee ra tu re i n e r e e s_ c w
10 F. (Nu citanJe in actuel level) (1.0)

c. S t e e r,i Ceneratui level Control u l e ein flow t,i d n e l inereewew

(No chanda in u e L u;.: 1 s t e a sa flow) (1.0)

DUESTIO:1 3.0' (1.20)

IJ h .i t TWO c o rid i t i o n <, will rivvent ao c o l oin a l i e Liancrei of the

2400 VAC bures I r o so the station rower t r a n s f o r niv e t, to the :. L e c t u r
trentformers? (1.2)

k |
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33__INSIRUMEUIS_oUD_CDUTEDLS PAGE 11
.-

00ESTIDH .s.08 (3.00)
.

Concerning the Resetur Protection t,uutem (RPS);

a. Whal FOUR l ii:> u t s aru used to develor the TH/LP Leie sidoal
in the TM/LP calculator 7 (1.6)

b. What TWO conilitions will denurate a CR tJH withdrawal prohibit
(CUP)? (1.0)

c. Whv i s, il considered .: veru remote possibililu i' o r Palidades
to exterience en ATWS (Anticipated TransionL W i thou t- S e r u ni) ? (0.9)

GUES T IOli 3.09 (2.00)

a. L i t, t. seoutneiallu Lhe THREE eutoniatic c e t i u n t, which would occuie
due to s i In.il u r eoin the pre.,uurizor (PZR) luval conLeul p ro g r ain ,

if PZR level is decreesed from the hidh level a l e r n. Lo the
F' l' o hl l' d ia lH +' d leVe1. ( [I i b l'e fi ed 6 d a e L i oli oI Lhe a 1 J r f/i eleJs'iild) (1.2)

b. List seouenciallw the TWO eutumetic setions which would occuii
due Lu _iduals C rosi Lhe PZR level control p r o g e s en e if P/R l ev ee l

is ' n e r e .r s e d from the PZR low level a l a i ni to the i i o d r a non e d.

level. (Disressrd sctions of the alerm cIvaring) (0.8)

-

6

_'
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4.. ERCCEDUEEC _U0CHALs_eBUDElioL2 LijECCEUCLaUD FACE 12
CADIDLDCICAL CONIROL* - -

00ESTIOik 4.01 (2.00)

With three euriew (PCP's) overstins at euwwe, the operetur is ellowed

to start the Idle e u no- eruvided IWO ParameLurs are mut. Stete lhe
e n t s ne e t e n s Anti explain wh9 Lhev ne u t. t be willain s*rueeduisl l i n.1 L u .

(Nu soleuintu reuulred) (2.0)

OUESlIDH 4.02 (3.00)

a. I r pi essurizer hesteis weie luct durion a naturel circululian
ruoldown, wiia l are 3 actions or es teme tv i's the veeretor can
contiol, b e ss i de s nii n i su i z i n g uce o r c u >. weisu etu meinlais: the

preuvuriver bubble eu lunn as e u , s. i h l e ? (1.5)

b. I r .< u r. i l i . s v Sersv be e u nie s uneveilable (durine neLuiel eire-
ulation euuldown), what aru 3 untions the veeratur how for
decieosins plant esesSure? (1.U)

O UE. S T 1011 1 03 (1.50)

The P.s l i t s dow 'Luss of AC Power' eiuewduru coulionc the upri al ui
not tu load the d i e t,e l deneratur in eneeus of 2100 kw cuntinuouulu.

a. What is the eunlinuous lued ratins rur the diecel cunesalor? (0.D)

b. Exelain what the renaunind ic bobind this esution. (1.0)

OllESTION 4.04 ( .00)

DUESTION DELETED DllE TO HAVING NO ANSUER

.

O

_ . . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . _ . _ . _ _ . _ . _ . _ _ . _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ __
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-da .ERDCEDURES_ _UORU6L2_oBUDEUoLs_EMECCEUCY_ouD PAGE 13
* EADIOLOGICAL_CONIEDL

.

QUESTI01 4.05 (3.00)

If-c reactoi trie A N D a ,e r e t.v inJeelion uceurred oc e result of
a s, t e a m deneratur tube rupture:

a. Whel cie the four redi. Lion ni o n i t o r t., that could alarm Lu
indicate a tube lusk? (1.2)

b. Wh t are foui wout the ruptured ste.am sfene re to r could be
idenLiriod ol.her i,h a n the radiation munilors discussed in
parL a. wbove? (0.E)

c. Hou would the RCS L osnr u r a tu re bn roduced if the ruptured

st e n e r e t o s econot be isolated from the c l u e s.. header?
( Aswuine the liSI V raild to close on demand and l i sa i t.c d
release or audiusetiviLw to the sceundaru in det,i n ed ) (1.0)

DUFSTION 1.06 (1.25)

.3 . In .secordance with GCL 3 (Hut chutdown to erillec1 in hol
standbu) how inuch can actual critiealilu e::eeud e s t i se s t e d
criticalitw before cuirective action niunt be t a F. e n ? (0.75)

b. Reactor power inu u t be maint.4ined l e c :,, than __________%
nolil the above deteiired discieeaneu has been resolved. ( 0 . '5 )

00ESTION 4.07 (l.50)

a. What i t- the p ri m.f i u dos i nie t i u device u t, e d at Pelicaden to
monitor whole bodu den,ma radiaLiun dowe? (0,5)

b. The Palidsdus 00ARTERLY dose l i nii t, foi a IV vear old iadiction
worket Au meem and t. h e ueurlu doue limit 1. _______ meeni_ _ . . _ _

not t o e >:c eed 5 ( n-18 ) . (1.0)

DUESTIOH 4.08 (1.50)

Whst THREE venuired i ninie d i e l e actionu are pe r f o rnied when u control
rod fails to trie upon receivind a reactor trir si'.:nal? (1.5)
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.4.__DEDCEDURES_=_UDEUols_aBUDEUols_EUEECEUCY_oHD PAGE 14
EADIOLOGICAL_CDUIEDL*

,

.

QUESI' ION 4.09 (1.30)

.t . In accordance with OffP-3 ( L o u t, of Feedwater) there are FOUR
automatic actions Liial can occu r upon a loss of feedwater?
Explain what causes cuch cetion to occur. (2.8)

b, What are uuur i ni n.eli s t e actionu if uou lut a one feedwater
nume at acerottinctelw 70% ruwer? (3 ieuuired) (1.0)

GUESTIQU 4,10 (2.00)

EUP 8.1 (toss of Coolaset Accident) states l h ., t if '.J O F uubcoolin:4
r:a unu t lie n a i n i.a i n e d , awume Linere h ve buco voids formed in the
PCS. Whal ie FOUR ineli ec t ions of substantial void formation?
(6 indieations r< u u s i b l e ) (2.0)

OUESTIOi! 4.11 (1.95)

The f o l l o w i nsi stance rn the Piiwi v Coolent SacLem elsnt reuuirements
( SOF-1 )

a. What reuuised actiont, must be reifo med II p r e t.L u c i a c i cerar iu

crerated whou differential Lemeerature between us rau water
and Pize. water is r200 F? (0 YL)

b. I n cool. inued o pe r a ll on po ds.i bl e with a RCP i.. a i n ceul and luw

Fretcuie (veroi ) seel reiled Limultaneuuulu. Exelein cour
answer. (1.0)

_ _ - _ _ _ _ _ _ - _ _ - _ _ . . _ _ _ _ __ _ _ - _ _ _
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4.__0EDCEDUCES_=_UDRuaL1_aBUDEUaLA_EEEECEUCY_aUD PAGE 15
RADIOLOGICAL _COUIEDL*

.

! OUESTI0lk 4.12 (2.50)

a. Which of the r o l l o u i n st itemu cie eddretted Li.: Technical
Srecificationu? (Antwer YES if the i L e an is addres;ed in the
Techolcal Specificationd end fl0 if it in out.)

1. Source rando it.I.'s du r i o:. starlue

2. Safets Isijectiori T .; r it level

3. Quench Lank Pressure

4. S ta r tisp L e s;os f o r m e r

D. P1aril monitosios eviwuter ( D a t e l u sige r ) (1.5)

h. What are the TWO Palisados S a f e t .c L i sa i t t ? (1.0)
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I.-_EEINCIELES 0E_tluCLEAE_EDUEE_ELAU3_DEEEclIUUr PAGE 16
IHLEtJ0DYHANICSt HEAL IEAUSEEE_AUD_ELUID_ELOU*

ANSWERS -- PALISADES -81/06/26-STREIER, G.

? .? - -

i

AtiSWER 1.01 (2.40)

e. tiTC beeonies f40RE NEGATIVE as niuderatui t einre r e t u r e i sie r e c ce s
[0.63 becaoue the densilu chasete ter deutee F L e m p e r e; t u r e
change of weter is Hiester et lii dhe r l esne e r a t u re LO.63. (1.2)

b. IITC becomed LESS NEGATIVE ( s i, t, h e g a ss e nuderaLuc L u to p e r a t u r e )

[0.63 bet voce the ouniber ur boiun a L uin s ( r u i t u n t, ) in the
cure c h a mt e u a s, the densitu ur the water ebeneus .ueh that
the n e d a t,i v e reactivitu effeel fium e he a t us ur the sn ude r a l a r

15 s. u ni e w h e f. decreased. E0.6](The en u d e r a L u c L e nn e r a t,u r e

coefficient. enn tieeunie Punitive if the burun euneentrativo is
inc ros sett v or f l e ierit.l u ) . (Will al o aceeel diteussion un thermc1
utiliaation ebon 91od Geff. ui neuteun e urn e tt t a L i u h ) (1.2)

RFFFRFNCE
0-E PeeeLui Theore P9s. 166-168

c N SIF R 1 02 (2.00)

Heron"e errors in nie c t> u s e m e n t have let, of an errect un the
larve dells en thel: u su comeeced i, o the sualler della t e n e e r .; L u r e
of the F r in ai u, [1.5] alou the r: 1 nis i v fluw i .: t e suvacurind device
i. relativetu in eeurale LO.33. (2.0)

PFFERENCE
Generel Ph % i c: s Vol IT

ANSWER 1.03 (3.00)

6. ACP LOWER than ECP beesuse the lowering u r l etue r i c t u i e

will in,ert euailive reeetivitu e,aulling in eriticelltY
at a lower rod he19hl. (1.0)

b. ACF HIGHER Lh.ni ECP becaut,e the higher burun euneentration
inwerts n e t4 a l i v e reactivile, resu1Lind in a hidher nud
heidhl. (1,0)

c. ACP LOWER t h .e n ECP becaut,e :4 e nu n cunecoLrativo will be
de c re.;w i nd wh i t. h interls Positive reaelivitu therfore e
lowei iud he19ht. (1.0)

L
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IHEEMDDYNAMICS4_HEoI_IEduSEEE_ouD ELUID_ELOU*

ANSUERS PALISADES -81/06/26-STREIER, G.--

REFEREPCE
C-E RescLur Theuru

AtlCWER 1.04 (1.50)

A. Descie.sse (0.75)
B. Fsuler (0.7D)

REFERENCE
C-E RewcLoi Theorv Pss. 76-79

(iNSWER 1.05 (2.30)

a. SDli it increased [0.03, with Power drorrind if rode are held
constanL. (and boron concentration will ineres e).
[0.53 (Eince SDM is the int,Lantaneous cuount of receLivilu by
which Lieu reaelor i v> s or would be suberitical from its rresent
conditlon). (1.0)

b. 1. Control rod roullion 4. Xunon eunevntestion
2. RCS aveiede temrereture (Time cinee chutdown)
3. Fuel be..or n o p U. Power level

(3 E 0.5 ec) (1.L)

REFERENCE
C-E Receton Theorw

ANSUER 1.06 (2.00)

a. I n c i e .c. e -- A r. c e n t e i- fuel burnu ur f l u >. t., h i r i t to cure

o>Leumuliew. (1.0)
b. Decrease--Boson Cone. i n e r e s t. e s , ebuuirLion in downeumer

increaseu, leaka<tu decressew. (1.0)

REFERENCE
C-E Resetor Theuru

. ..
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ANSWERS PALISADES -81/06/26-STREIER, G.--

.

.

ANSWER 1.07 (2.00)

a. Ducrease
b. Incivase
c. Incruaco
d. Decrease [0.5 each] (2.0)

REFERENCE
Geneial Phusied Vol II

ANSUER 1.03 -( .60)

True. (0.6)

REFERENCE
C-E Re n e t.o r- Theorw p u t, . 109-160

ANSWER 1.09 (2.00)

,i . 2 (0.G)

b. 2 (0,5)

e 1 (0 5)

d. 2 (C.5)

REFERENCE
C-E Reactor- T h e to u r u t, . 181-193

ANSWER 1.10 (2.00)

ri . 1. Remoin the t. u s.i e

2. Decrease
3. Increase
4. Increase
G. Deet-o n e [0.3 wach] ( 1. 's )

b. Superheated (0.5)

.

~
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IUEEUDDYNat!ICS2_HEA1_IEcuSEEE cud _ELUID_ELCU+

e .

ANSWERS PALISADES -81/06/26-STREIER, G.--

REFEREffCE
Hencral Phuwiew Vol II

ANSUF.R 1.11 (3.00)

a. F a l t.e
b. Felse
c. Inue
el . F .< l t. r3

e. True
f. Fals,e CO.5 each) (3.0)

REFERENCE
G e rie r a l Phw les Vol II

ANSWER 1.12 (2.00)

a. liisagree - Tuve ic e calculeled indication caid one r e c eitie t e r
d e c r e w., i n d will cause fave to duereaue divind a f e l t.e indicellun.

A .4 r e e - I f o llie r indiection in used in cosiJunelion with lave. (1.0)

b. Diundcue N a t u r .< 1 CirculaLion 1 is.dicated bu T h stabilizind-

t. hen Lends tu viecitase arid ihe T e cod 1 h di Lendu to decresce
.a s decau heat decreet,e.. (elso accerL dT dreater than i' u l l
vower dT) (1.0)

REFERENCE
Genen-1 Pliwwiew Vul 1I

.

k
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,2. 0LAUI_DESIGU_IUCLUDIUG_SOEE1X_oUD_EUEECEUCY_SYS1LUS PAGE 20

' ANSWERS PALISADES =-8t/06/26-STRE1ER, G.--

,

s

f

'
*

,

.

* '

ANSWER 2.01 (3.00)

a. Establish seveite flow thioush the core Lu soutind come of
the sarulv inJocLion fluo throudh the eliarcing s u s t e ra
cruts connect, aun111erw werev lines P reu c u i 1.:e r s bei leu,
and intu lhe co r r. E1.03 This reveruu flow will eruv,.ut
stednetion und erucieitation of buric acid in the even; of

| a.culd led b re al. . 'EO.33 (1.5)

b. A f L 6- e 9: Imarv sustens e i e s t. o r e ic ieduced, the low Piescuie
P u ta e u can be uterted, and certiallu open the pump sueLien
valveu from the numbei two hul led (normellu u ,ed foi t iutuown
coolsod). E1.03 l' h i s will unuure cufficient flow throuJh tile
cose in the event of a cold leg brech .:nd ruissiwi ze '

'

Proclell4 Lion. [0.53 '

(1.5)

il0 T E : Credit will be uiven f o r --Ho t lec injection cod nuim.s1
brech flow tu une flow r a tti . '+

R E F E R Elin f-
F D-Fi-3 0 p rh . 22-23

r.
P 211i it?O4

A N S U O.' 2.00 (1.00)

o. relse (0,5)

b. Talse (0.D)

REFERENCE
Student leswon notew 810 ed. 11
Student lewson oute I3 PJ. 23 '

,

ANSWER 2.03 (3.00)
,

a. Initial 19 Hwdrazine is grevile red to Lhe Setav pume cuelson
E0.733. Lund term rumoval lu provided bu the abilitw to add
NaOH to the spraw some suction E0.7L3., -

(1.U)

(Urneu ru tu4 e or thu waterb. Solubilitu of Iudiou duereat,es og
incieswww E0.753, thut removal will be decreaued LO.7D:l. (1.5)

REFERENCE
Student Less.un Notes, 4 26, cuu. 2E3

s ,.
N

6
i

-
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.

ANSWERS PALISADES -84/06/26-STREIER. G.--
,

.

.

ANSWER 2.04 (3.20)

o. 1. Thu welter is the desired luJd or speed [0.53

2. The iererence i t. Lhe cetual celculeted crcud ui lued or velve
Pun i ti of s WllPas ' [ Asi, uul" LO.53 (1.0)

b. 1. Vacuum trie iosets

2. Overseaed trie r e w e t s,
'

3. Autu stue oil e i es.cu s e builduue ecucind vaiiuus valveu Lu
ururale. LO.4 uach] (1.2)

c. lo isefus m the turnind utan L u t,t e m lhet the rotui in el acio
r, F u e d t. u that the doce can be e n e,e d e d . (1.0)

REFERENCE
P c l i s, a d o w E >. s tu Dank Phase III week 116

ANSWE F: 2.05 (2.00)

a. 1. Tu sukela iefuelind wcLui to the cha rgins ruine cuetion L (e . 's ]
2. To permit makeue to be added to Lhe SIRWT f ruen the

CVCS. [0.53 (1.0)

.b. In the uvuol that .a full cure has Lu bu uniuaded Asito the pool

or beeLue to the s.eent fuel euul coolino nuclein. (1,0)

feEFERENCE
Student leswun note. 110 ret 557

ANSWER 2.06 (3.50)

----SEE AT T AC HE D D R AWIll0-------

REFERENCE .

Aun. Feedwater plant modificeLion decciirtion

i

_ - _ - _ _ _ . _ _ _ _ - _ _ _ _ - - _ _ _ _ _ -
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.

ANSWERS -- PALISADES -94/06/26-STREIER, G.
'

.

.

ANSWER 2.07 (3.00)

a. 1. It erevents rarid ficchines E0.253 and blowdown of wetei
stored in the seconderu cide of the S/G. [0.23]

2. Tu preclude on undetiti.ble ra91d euuldown of the seselor
CO.5] (1.0)

b. 1. 2 uut of 4 Co.23 S/G low Pret. cure ciduelu EO.43 G 500 Puia
[0.4]

2. 2 out of 4 E0.2] Cuntainment hidh prescure 1,iencic E0.4J
Ee 3.7 pui E0.4] (2.0)

REFERENCE
Student lesson notet, -118 edu. 19-21
Student lesson n u l e t. Ili ed. 7

s

ANSWER 2,08 (2.10)

a. Critical seivice water heederu A E B EO.L] be openind norme11w
locked valveu CO.2].

b. Aux. feedwater c u c t e rn EO.DJ bu openind two teriec salves E0.2J

c. Emerdencu fill for the spent fuel puul CO.UJ bu unind - uwins-
e llu;w E0.23. (2.1)

REFERENCE
Utudent lessun notes 134 ed.S

__ __ ___-_ __ - __. __
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.

ANSWERS PALISADES -84/06/26-STREiER, G.--.

.

.

.

ANSWER 2.09 (4.20)

a. 1. Winidase arid verstilation luceu LO.43 cre ieduced beecuse of
tiie low d e n w i Lit of the H2 gas to.43

2. Increased output per unit vo l unie of cetive ucleiiel is

secured CO 13 because or the hidh thermal conductiviLu
and best transfer coefficients of H2 LO.13. '

3. Maintenance expense is reduced LO.i] beeeuse or the freedon.

rium diet said nioi s tu re in the closed recireulatind dew
s w S t e ir. [0 43.

4. Life of the i n t.u l a t i o n o r, the stetor windind mau be ines'essed
E0.i] because of the absence of onscen and enoistu re EO.i].

5. Windase rio i s e is reduced E0.43 beceuce of the lower densitw
of the das and the closed ventilating su s t e n: CO.4]

I an9 ruur reuuired] (3.2)

b. 1. Ti e steam veentizor is used to eunverL liould CO2 tu das
CO.53

2. The eleeltical ses heatei itsei eases the CO2 dac Lemeersture
f roin .: e c o to 60 F [0.33 (1 0)

REFERENCE
Student lesson notes 431 eds. 11E15

.
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.

ANSWERS -- PALISADES -84/06/26-STREIER, C.*

.

.

ANSWER 3.01 (3.70)

a. Anworse of the prefenred AC butses can be powered through the
BYPASS REGULATOR. LO.8J With n o rin a l line us, power would
c r'ni e from bus No. IC, MCC No. I would be cuerlied from

480 V bus No. 11 and in turn sverlu the 120 VAC i n s t ruin e n t
DC bus. The instrument AC bur would surplu the bueass

,

regulator. E1.03 (1.8)
!

f b. The normal e w i t u r b a t i o n:., experienced durins the lost of en
.

iris t ruisen t bun i this operation reuuires a ' dead' trenufec.
'

However if the SIAS had been blocked, loss or euwer to one
bus could reset the blocked signal when Power was regained
E1.03 Hold SIAS blocls to ra i t i c c i e Lhe Problem [0.9] (1.9)

REFERENCE
FD-E-05 Sect. 3.2
P ?. I D WD 900

|
ANSWER 3.02 (4.10)

a. The valvar will feil es in [ 0. 4 ' . The actualor heu two airJ

iripuls CO.4J each conLaining a solenoid which actuates to close
on decreasins ele e i e s, s u r e LO.4]. This 'Lawes' t. h e valve in
it's au-is rocition [0.43. (1.6)

b. 1. High S/G 1evel will shut Lhe FURV.[0.DJ
2. Low S/G eressure will shut the FWRV EO.53 |
3. Turbine trie lockc FWRV as in, reed eunies reme down L O . U .'t (1.5)

c. The hidis sienal select circuit receives a reedwater d e uia n d
sisosi from each S/G euntroller, then celects the highe.t
ineut and wends to control feed eu en e speed. (1.0)

REFEREHCE
Student lesson notes 517, ess. 3&11

.

_m___._________ . _ _ _ _ . . . _ _ _ _ .-
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- ANSWERS ---PALISADES -84/06/26-STRE1 err C.

..

.

' ANSWER- 3.03 (1.50)-

- a.JAdvises the Operator to Orm lhe~sMClem When PCS lemeerCbure
-drons below 300 F. [0.33

b. Advises the oeesator of on acerouchirig hidh pressure condition
when the PCS 'ic. solid. [0.33

'c.'Adv'ises 'the operator that~eiessure has;increated-(to 375 esia)-

.and the PORV'u have opened.'EO.53' (1.5)

REFERENCE
Student lessun notes'45 ed;2G

' ANSWER :3.04 (3.50)
~

a. The atmoseherie dumes will. nut open beceuse the turbine i t,
not trieved E0.733. The steam bweass valves will modulate'to
contr ol. Steem eiessure at 900 esia E0.753. (1.5)

b. When Tavo > 307:F E0.53 the RRS'will sueelu a uuick-oeunius
signeel J tu aren the s t e ain dume end burect, velvec rapid 1w E0.53.
Wiien Tava droru below $57 F the uuick-oren siunal clears
-E0.03. As temperatuie decieucet, the valvoc will modulate chut
until their are completulu siiut at 343 F wi th u>teention or-the
b w p e u r, valves which will modulate to control 900 scia /035 F
CO.53 (2.0)

REFERENCE'
- S t u d t; n t 1ssson riotes 418 pgs. 8-11

ANSUER 3.05 (2.30)

a. Bw.usind ~ the two technioues isi one channel, ede sicnal
_ProFurtional LO lhe 10d or noutron f l ukt over useroAimatelu
10-decades is obtained. <(1,0)

.

b. The: output or snuare law detection of the A-C Portion of a-

random eulse signal is~rroertional to the eulce rate. (1.5)

REFERENCE'
; ~ -Student lesson notes $11 pg. 9
|

,

L _._ $ .
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' ANSWERS ~- . PALISADES -84/06/26-STREIERr G..

. >

>

.

.

ANSWER 3.06 (3.00).

.a. Increase [0.53--incicased~ neutron leakage to detector CO.D] - ( 1. 0 ) .

b.ninerease.CO.51--ieduced dencitu of water in reference lec ;

'deeteases differential e rchu r cicoc1 resultin's in so aercrent
incruaue.in level C0.G3 (I'.0)

c.~1hereass E0.53--feed flow would increase to ettemet to match
tino utuam ' flow intil the'luvel urror signal overrides the ~

niwatch'and :educeu 010w. [0.5] .( 1. 0 ) - ,

4

ANSWER 3 . 0 7 -- (1.20)

a. Statup Liansformer low voltcue E0.6]

b. Station Power tranuformer incomins breakers trieved on
ovvieurrent. E0.63 (1.2)

,

REFERENCE
Student-lesson notes 133 s c . . 7

t

i

ANSWER .3,08 (3.50)

a.1. - Prima n v p ressure

2. Tc
J

3. Th
4. Thermal power CO.4 each] (1 6)

b. 1.- Hi dii Power rate of chande.oretrie EO.G3
~2. Hisih Power auxilicru eretrie [0.53 (1.0)-

,

c.'Dus to-the CRDM-rundown feature. (0.9)

.

.i '
REFERENCE
Student *1esson notes 114 ruc. 14321 i-

. Tech.'Spee. 2.3
-

,

t-

-

t

6
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ANSUERS -- PALISADES -84/06/26-SlREIER, C.-

.

.

ANSWER 3.09 (2.00)

a. 1. Backue heaters off
2. e l o t.e 43 orifice stor valve
3. elose 52 oriri: e stop valve EO.4 esehJ (1.2)

b. 1. 13 chardind r uin n stars
2. 12 chassitis runie 1, tors E0.4 each) (0.8)

|REFERENCE !

PZR. level control swsteni d e t,c r i p t i o n ed. 16

|

-
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-

.

"

ANSWERS -- PALISADES -84/06/26-STREIER, G.

.

.

' ANSWER- -4.01 (2.00)-

Power lineition' is C20%3[0.53. . Temre ra tu re- lin.i ta tion : DelLa-t
between operating and non-operatinif 010 ded.3EO.5J.-The' reason
isz the-addition of reactivilu due to colder wale 'meu coune
a . Power er:cursion bovond the.1 pump . trip cutpointC1.03. (2.0)

~

REFERENCE'
SOP. 1, P. 27

ANSWER 4.02 (3.00)

e. 1. Minimive pressurizer level flueLuetions.
2. Stoe all eressurizer samplin:1.
3.'Stor preuuurizer de-gasuins.

'4 . H e i n t.a i n PCS couldown r a t'e sieeter than PZN. ecoldown rate.
5. Centrol Ictdown flow
6. Cont ral 'cha rding flow [anu 3r 0.5 cuch3 (1.5)

b. 1. Pressurizer rill and drain soo t h o d .
2. Ambient-heat loucec.
3. Operate preuwurieur PORV'S.
4. Pzr. vapor space veut

5. Vowoi s a nip l e line [anw 3, 0.5 ench] (1.5)

REFERENCE
ONP.-21, PP. 4,G 5

ANSWER 4.03 (1.30)

.s. 2000 KW- ( 0. U ) .
'

. b . : -I t lu desired to 1iave.100 KW C 0 . 5.1 leuu than full load to
accomodate anw autoloadind euuirmont und eievent Jeoverdizind
._continuedcoperat~ ions of the diesel E0.33. (1.0)

REFERENCE
'

EOP-2 4.1.1

. ANSWER 4.04- ( .' 0 0 ) I
~

| ANSWER DELELTED j
.

-

-
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_ di__EROCEDURES_=..NORMALi_sBNDEHALi EHEECCHCY_ ADD P o c h. - - 2 9 -- '~ .RADIOLDOICAL' COUIROL-
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. ANSWERS-- -PALISADES -84/06/26-STREIER,:G.

^ SREFERE CE
E0P-11Svetion-2

ft
.

ANSWER 4.05 (3.00)-

u.s1~.-Steam Hene ra to r 'blowduwn nioni to r cl a rm
-2..Cundenber off-cas munitor alarm
3. Waste ses munitor clerm
.4.-. Stack das munitor alarm
:5.-Penetration and run r uurn atea munitor clarm

E anu four-G u.3 each] (1.2) <

J

b.-1. Steam denerator s ain e l e
2. Steam'line-survow-
3.' Une>:ruc tud cise in S/G 1evel
4.. Steam flow ~>-feed flow E0.2 each] (0.8)

.

c. Cluso non-ruptured S/G HSIV and bwsass valvo. Use the

atmusehe ie dume on nun-runtured-8/G-fur cteem d uin e . (1.0)

REFERENCE
-EDP 8.2

ANSWER 4.06 (1.25)

-a. .0075 (0.75)

b. 10~-4% (0.5)
,

. REFERENCE
4

GCL 3 P St . 4

-ANSWER 4.07 (1.50)

i
a. TLD' -(0,5) l

, b. 3000 mrein, 5000 in c e si *

.(1.0)

' REFERENCE
Admin Procedure 47.04 edc. 3-5

.

) -1
'
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,

ANSUERS -- PALISADES -84/06/26-STREIER, G.

.

.

ANSUER 4.08 (1.00)

1. Depress the backue nia nu a l trip button on RPS vanel C06 EO.5J

2. If complete reactor trie lu not evident., initiate e nsu rs unc e
boiation. Borate 225 Peni per struck rod or bosate to culd

shutdown. [0.33

3. Activate Site Ehiersenew plan if s ic e c <. c c r u . LO.5J (1.5)

REFERENCE
ONP 7 ed. 1

ANSUER 4 09 (4.30)

a. 1. Low feedwater suctione eressute (270 esid) LO.3J will open
fell heater drain rump capacitu to the foudwater p uic e
suetion EO.4].

2. Low feedwater suction Preccuse (250 usig) EO.3] t ri es
both feedwater rume Lurbinou [0.43

3. R e s t t o i- trie CO.4] on S/C low level (25.7%) E0.3J

4. Auto aurtiliaru Fu initiaLion EO.4] on S/G low level (28.7%)
[0.3J (2.E)

b. 1. Increase seeed of operalind feed rumr to restore S/G

1evel.

2. Reduce turbine and reactor rower level at the m e:. i m u m rute
to below 60%.

3. Trip the reactor and turbine if S/G 1evel eennut be
maintained stiove tiie low level pre-trip alarm. (1.5)

REFERENCE
ONP-3 es. 1

.

L_
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. ANSWER 0_| --: PALI S ADES' -84/06/26-STRE1ER, G.

.

.

ANSWER' 4.10' '(2.00)

a.UCore' outlet temperature reedisiss highet then coturation
conditions.

b. Increased core di ebove full ruwer (47 F)'

.c . : S ta r tue- neutron idetector. chowina erratic i nd i c ai. i on

d.- Incore the rst.ocourlec chuwind erratie indication-

-e. Th ineieasing or erraLie

f. Te'esistie [ rour reuuiced E O.5-each 3 ( 2 .~ 0 )

REFERENCE
EOP 8.1 ess. 314

ANSUER ;4.11 (1.95)'
.

a. Los time, diffeienlici Lemrerature, end Przr. rressure in the

reactor lod buuk. . (0.95)

b. Yes to.53, if odditional leakade it within limitations of the

radwas te -sustesa . [0. 5 3 ( 1. 0 ) '

REFERENCE
' SOP-1 ess. 213-

ANSWER 4.12 (2.50)
:f' -

a. 1. wes.
2. ves-
3. no
4. tres -

5.-ucs [0 3 ecch3 (1.5)
.

*

b. 1.:Reselor n o w.t r level shall not u>:ceed the allowable l i sa i t
'- -for Przr.'rret, cure und cold-led temperature LT.S. figure

2-33.-CO.33

-2. Primarv prescure chall not exceed 2750 ccia with fuel in
-the--Reactor vessel. CO.33 (1.0)

'
..
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REFERENCE
Palisades Tech. Spees.
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U.S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

. .

FACILITY: Palisades-

REACTOR TYPE: CE PWR
DATE ADMINISTERED: June 26, 1984
EXAMINER: R. L. Higgins
APPLICANT:

INSTRUCTIONS TO APPLICANT:

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%.

% Of
Category % Of Applicant's Chiegory
Value Total Score Value Category

25 25 5. Theory of Nuclear Power
Plant Operation, Fluids,
andThermodinamics

25 25 6. Plant Fvstems Design,
Control, 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 %

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

.

Applicant's Signature -
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5.1 a. How are the terms " condenser vacuum" and " condenser
backpressure" related? (1.0)

b. What backpressure limit has been established?
. (0.5)

c. Whose permission is required to exceed this limit? (0.5)

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

5.3 If the specific activity 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 RT ? (1.0)NDT

b. Why is the RT shift greater at 1/4 thickness through the
reactorvesseYDwall 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)

i

]
!
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5.13 Tritium is addressed separately in Tech Specs.'

a. Give two-reasons for the extra concern shown for tritium. (1.0)
.

.b. Name three different ways that tritium can be produced. ' (1.5)

:
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6.1 What signals will cause the automatic closure of the Component
Cooling Water Containment Isolation Valves? (1.0)

6.2 ,a. What are the backup water supply sources for the Auxiliary
Feedwater System? (1.0),

b. Explain how the F0GG system functions. (2.0)

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? (1.0)

6.4 a. Other than the pressurizer safety valves and PORVs, what
other relief valves relieve to the Quench Tank? (1.5)

b. What two interlocks are associated with CV-0155, the air-
operated valve in the primary water supply line to the Quencht

Tank? (1.0)

6.5 a. What signal is used to generate the pressurizer level
'setpoint? (0.5)

b. What automatic actions will occur as pressurizer level
increases from its setpoint value up to a level of 90%? (1.5)

6.6 a. 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. (2.0)

b. What action must be taken if temperature of the boric acid
solution drops below the precipitation temperature? (1.0)

6.7 a. Describe how the shutdown cooling systein can be used for
fuel pool cooling. (1.5)

b. What system provides a backup source of water for the fuel
pool? (0.5)

6.8 Name three functions which can be controlled from the Remote
Shutdown Control Panel. (1.5)

6.9 a. How is SI precluded during normal shutdown? (1.0)

b. What maintains the SIRWT temperature above 40 F? (1.0)

6.10 Briefly describe how the incore neutron detectors detect neutrons.. (2.0)
.

6.11 Why does the wide range logarithmic detection circuit employ
Campbelling at high power but not at low power? (1.0)

4
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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)

4
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7.1 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? (1.0)

[b. What action must be taken if the differential temperature
~

between the spray water and pressurizer water exceeds 200*F? (1.0)

7.2 What action must be taken if Charging Pump Seal leakage exceeds
1200 ml/ min, and what is the basis for this action? (2.0)

7.3 What is the reason for manually starting one diesel generator
prior to latching and rolling the main turbine? (1.0)

7.4 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-0950 for the
engineered safeguards pumps are open? (1.0)

7.5 a. What is meant by the term " minimum critical assembly?" (1.0)

b. What is the minimum critical assembly value for Palisades? (0.5)

7.6 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." (0.5)

b. What action must be taken if the esble slack light comes on
with " Lower Grapple Operate Zone" light off while inserting
a fuel assembly into the core? (1.0)

7.7 Explain the actions which must be taken if a PCP experiences a
multiple seal failure. (3.0)

7.8 List the seven immediate actions which must be taken if a
reactor trip occurs accompanied by a safety injection. (3.5)

7.9 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? (1.0)

b. What is the value of primary pressure at which this action
must be taken? (0.5)

c. Why is this action necessary? . (1.0)
.

7.10 Name the 3 situations specified in the Loss of Component
Cooling procedure which require that the reactor be tripped. (1.5)

6
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7.11 What five indications are used to confirm natural circulation
flow? (2.5)'

7.12,What is a Seiche?
. (1.0)

-7.13'What is the limitation on amperage supplied to the Motor Driven
Auxiliary Feedwater Pumps? (1.0)

7.14 What two immediate actions must be taken if a control room
evacuation is required when the reactor is at power? (1.0)

,

i
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i
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8.1 a. What is the maximum recommended power escalation rate when
power exceeds 90%? (0.5)

. b. (1) What is the maximum load permitted when any two stages
of feedwater heaters are bypassed? (0.5).

(2) Why is this load restriction imposed? (1.0)

c. What action must be taken if the maximum ice limits for the
Palisades switchyard lines are exceeded? (1.5)

8.2 If the specific . ctivity of the primary coolant exceeds certain
limits the reactor must be shutdown and Tavg reduced below 500*F
within 6 hours. What are those specific activity limits? Define
all terms. (3.0)

8.3 What Tech Spec safety limit is in effect when the plant is in
Hot Shutdown? (1,0)

8.4 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. (1.0)

b. The standard RWP can be issued for a maximum of six months. (1.0)
c. Only the Radiation Safety Supervisor may authorize entry

without an RWP when immediate action is required. (1.0)

8.5 What does a circle R in a work procedure mean? (1.0)

8.6 What actions must you take if the following circumstances occur:

a. You plan to undergo radiotherapy in the near future. (1.0)
b. You lose your dosimeter while in a radiation area. (1.0)

8.7 Whose permission is required to exceed the 2500 mrem per quarter
whole body exposure control level? (1.0)

8.8 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. (1.0)

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

.

~

a. Preparing a Reactor trip report. (0.5)

b. Ensuring the shift is properly manned. (0.5)

l

|
'

8 |
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c. Identifying specific operator weaknesses which could be
corrected through new or improved training. (0.5)

. d. Declaring equipment operable or inoperable. - (0.5)

.

e. Maintaining the Jumper, Link, and Bypass Log. (0.5)

8.10 a. How does an operator performing a System Checklist verify
the pnsition of a sealed valve which has an intact

(unbroken) seal? (1.0)

b. System Checklists for plant startup shall be invalid unless
the system is placed in operation within after
completion of the System Checklist. (0.5)

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

(0.5).

" b. What is the purpose of CPIT stickers? (0.5)

8.12 a. When does the Temporary EOF assume the functions of the
General Office Emergency Control Center? (0.5)

b. Name two locations which can be used as an alternate TSC
in the event the normal TSC becomes uninhabitable. (1.0)

c. What organization provides offsite backup firefighting
support for the Palisades Plant? (0.5)

8.13 Three decisions which the Site Emergency Director is responsible
for making may not be delegated by him to another individual.
Name those three decisions. (1.5)

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

a. Secondary system safety valves (.25)

b. Safety Injection tanks (.25)

c. High pressure safety injection pumps (.25)

d. Boric acid tank level (.25)

.

e

i
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f o ea v o s/t Cycle efficiency a (Networx
out)/(Energy in) |

'

2w = mg s = V t + 1/2 ato
2E = mc

KE = 1/2 mv . a = (Vf - V )/t A = AN A=Aeg g

PE = ign

Vf = V, + at -w = e/t x = an2/t1/2 = 0.693/t1/2
W = v AP *l/2'If " E(*1/7)(*b)3 _

-

[(t1/2) * (*b)3
AE = 931 am -

I = I e"**g
, ,

Q = mCpat

Q = UAat. I=Ie'#g

Pwr = W 2 I=I 10-*/ M
7 n

TVL = 1.3/u
sur(t) HVL = -0.693/uP = P 10'

P = P e*/
o ,

SUR = 26.05/T SCR = 5/(1 - K,ff)
CR = S/(1 - K,ffx)x

SUR = 25c/t= * (s - o)T CR)(1 - K,ff)) = G (I - eff2)2

T = ( t*/c ) + [(S - o ) / o ] M = 1/(1 - K f) = CR)/CR,g

T = 1/(o - 8) M = (1 - Keffe)/(I - Keffl)
T = (8 - o)/(ic) SDM = (1 - K,ff)/Keff,

o = (Keff-I)/Keff * #'#eff/K t* = 10-" seconds
eff

T = 0.1 secones''
o = [(i=/(T K,ff)] + [Teff (I * I)3/

I d) = 1 dj
P = (I4V)/(3 x 1010) I d) 2 ,2 2'

7d22
2

I = oN R/hr = (0.5 CE)/d (meters)
R/hr = 6 CE/d2 (f,,g)

'

L Water Parameters Miscellaneous Conversions
| -

I curie = 3.7 x 1010i 1 gal. = 8.345 lbm.
' 1 kg = 2.21 lbm l

dps |

1 ga]. = 3.78 liters
31 ft3 = 7.48 gal. I hp = 2.54 x 10 Btu /nr

Density = 62.4 lbm/ft3 1 mw = 3.41 x 100 Btu /hr
Density = 1 gm/c.3 lin = 2.54 cm7
Heat of vaporization = 970 Btu /lbm *F = ']/5'C + 32
Heat of fusion = 144 Btu /lbm *C = 5/9 (*F-32)

! 1 Atm = 14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf
.

I ft.-H O = 0.4335 lbf/in.22
. - _ _.
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ANSWERS

5.1. a. Condenser vacuum plus condenser backpressure equal -

atmospheric pressure. (1.0).
,

b. 4.3 inches of mercury. (0.5)

c. Specific written permission of the Plant Superintendent,
Operations / Maintenance Superintendent, or Operations
Supervisor. (0.5)

Ref: Standing Order No. 16

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

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

5.3 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 lift pressure of the atmospheric steam relief
valves. (1.0)

Ref: Tech Spec p. 3-18

5.4 Maintain the differential pressure below a value which would
cause tube rupture. (1.0)

Ref: Tech Spec p. 3-2

5.5 a. RT
(0%,isthereferencetransitionnilductilitytemperaturethe 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 embrittlement (0.5), the
embritbmentofthemetalduetothedeformationofthe -

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 is att

'

3/4. (0.5)
!

!

1
i
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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 system is opened

[creatingapotentialforanexplosion. (0.5)

Ref: 50P 1 Step 7.1.5

5UR x time in minutes5.7 P = Po'10 (0.5)5UR x time in minutes
P/Po = 10 (0.1)
logio P/Po = SUR x time in minutes (0.1)
P = 2% _ (0.5)
Po = 10 4% (0.5)
SUR = 1 decade per minute (0.5)
P/Po = 2/10 4 = 2 x 104 (0.1)
logio (2 x 104) = 4.301 (0.5)
4.301 = 1 DPM x time in minutes (0.1)
time = 4.3 minutes (0.1)

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

5.8 a. 525*F (0.5)

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
concentration 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. Lasure shutdown margin limits are satisfied. (0.5)

Limit individual rod worth. (0.5)
Limit hot channel factors. (0.5)

Ref: Tech Specs p. 3-60

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

j minimize a situation harmful to plant personnel or equipment.' (1.0)

Ref: Tech Specs 3-63

2
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5.11 Samarium concentration will only become greater after a trip
since it is only removed by neutron absorption. (1.0)

or ..

.

Plutonium 239 production due to the decay of Neptunium 239
offsets the effect of samarium buildup. (1.0)

Ref: Phase I Comprehensive Examination, question 9.b.

5.12 a. The difference between nuclear power in any core quadrant
and the average in all quadrants. (1.0)

Ref: Tech Specs p. 1-2

b. Quadrant power tilt shall not exceed 5%. (0.5)
This limit is applicable when power is above 50%. (0.5)

Ref: Tech Specs p. 3-112

5.13 a. Any two of the following.

1. Tritium emits a low-energy beta and is hard to detect. (0.5)
2. Tritium has a 12 year half life. (0,5)
3. Tritium can diffuse through metal. (0.5)
4. Tritium is an isotope of hydrogen, so it can not be

filtered or chemically removed. (0.5)
5. Tritium can easily enter a human's body. (0.5)

b. Any three of the following.4

1. Ternary fission (0.5)
2. Neutron activation of deuterium (0.5)
3. Lithium 6 plus a neutron (to give tritium and an alpha) (0.5)
4. Lithium 7 plus a neutron (to give tritium, a neutron,

and an alpha) (0.5)
. 5. Boron 10 plus a neutron (to give tritium and two alphas) (0.5)
'- 6. Boron 11 plus a neutron (to give tritium, a neutron, and

two alphas) (0.5)
,

Ref: Tech Specs p. 6-22

,

e

o

e
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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 Modifica'tions - 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

, , . , ,

generator (0.5) which has a level less than 447 inches above me vu

concurrentlyhasapressurewhichismorethan150psiles]s u j . -. _ dthe bottom af the steam generator support skirt (0.5) and
V --

than the pressure in the other steam generator. (0.5)
.;Cr et 3' 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).

6-N-u SpujJg cc,cijrg relief (0.5)
w__ - - - +

Ref: M-201 sheet 30

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

Averageprimarycoolanttemperature(O.)(fromtheloop6.5 a.
associated with the reactor regulator system being used for
control) (Od)

Ref: System Lesson Notes Number 5, p. 12 .'s w
<t:w w . .

b. /+2.3% (+6") (4et)r Open #2 orif. ice stop valve N r46)[%g (,36)

Q )(( 35)) %
,l +2.7% (+7") (9Ft) Minimum Chg Pump capacity
j +4.6% (12") (M ' Open #3 orifice stop valve

<-
it (Energize Backup heaters (.Mr)

Backup Volume (4Ht) [Open#2and#3orificestop. . (.= H r) ,Stop #2 and #3 Chg Pumps-

A1 Control Signal \
'

A, \ valves
+5.78% (15") (03) (Highlevelerroralarmactuates (ht)

| s /

| Ref: System Lesson Notes Number 5, p. 16

| 4
;
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6.6 a. 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)

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

3System Lesson Notes No. 7, p. 15 ) * b l h + f M 2''#Ref:

A temporary connection is made (db)(to provide for additional6.7 a.
heat removal or to provide a backup capability for the fuel
pool heat exchangers.) (@W) 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)

Ref: System Lesson Notes No. 9, p. 13, 16

b. The fire protection system. (0.5)
Ref: System Lesson Notes No. 40, p. 4

6.8 Any three of the following:

1. boration of the PCS to cold shutdown concentration (0.5)
2. control of steam generator levels (0.5)
3. cooldown of the PCS (0.5)
4. establishment of boron concentration in the shutdown

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

P[!#Ref: System Lesson Notes No. 42, p. 2 cn

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

Ref: System Lesson Notes No. 10, p. 30; GLC 9, Step 2.9

b. Heating Steam is supplied to SIRWT heat exchanger E-57.
t (0.5) SIRWT recirc pump recircs SIRWT water through the

heat exchanger. (0.5)-

'

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

S.E . g k [ Lt 1 0kmN.
i& 0161
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- 6.10-The incore detectors contain riodium. .As the central wire of a
coaxial detector (0.5) rhodium interacts with a. thermal neutron
to produce a beta.. (0.5). The betas are' electrons, so.they.
, produce-a signal which is direc.tly, proportional to the number.of
betas produced (0.5) which'is in turn directly proportional to
, he thermal neutron flux. (0.5)t-

,

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

6.11 At high power, neutrons are creating pulses so rapidly that the
~

pulses overlap, so that conventional . pulse-type counting would
be in error. c (0.5)

'

Campbelling requires that the pulses" overlap so that Campbelling,
can not be used at low power.

.
(0.5)

'
\

Ref: CE Nuclear Instrumentation' Notes, p. 17,- ,

6.12 The indicator light connected across each' matrix relay coil
consists of-two lights in series with a center ground point. (0.5),

.

During normal opiration, with no ground in the circuit, the two
j lights in series.will provide minimum illumination cf the top
i half of a split screen indicator light, to indicate ~ normal

potential across each matrix' relay coil, (0.5)e
.

If a ground fault occurs, one set of lights will be shorted to
ground and go off. (0.5) The other set of lights, however,
will be connected across virtually the full 28 V d-c of the4

matrix power supply and will be brightly illumirated. (0:5)- >
t Ref: System Lesson Notes No. 14, p. 8

i

6.13 1. Generator differential relay action (0.5).

2. Engine overspeed (0 5)-

i 3. Failure to start (overcrank) (0.5)
4. Low bearing oil pressure ; (0.5) >..

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

$:

|
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ANSWERS

7.1 a. 350*F . (0.5)'

During an emergency situation. (0.5),

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

Ref: S0P 1, Step 4.0.m j

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

Ref: 50P 2A Step 5.0.1

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

Ref: GLC 4, Step 2.5; 50P 8, Step 2.0.2.b

7.4 To prevent pumping the contents of the component cooling system
directly to the lake. (1.0)

Ref: 50P 15, Step 5.0; 50P 16, Step 7.6

7.5 a. The minimum number of fuel elements required for a
criticality to occur (0.5), assuming optimal moderation and
geometry (0.5).

b. 3 bundles (0.5)

Ref: 50P 28, Step 4.9

7.6 a. The weight of a fuel bundle. (0.5)

b. Hoist shall be raised until the fuel assembly just begins
to lift and attempt to reengage. (1.0)

Ref: 50P 28, Step 4.16, 5.15

7.7 1. Conduct an orderly plant shutdown (in accordance with GOP 8)
(.75), keeping the affected pump running. '(.75)

2. Initiate plant cooldown (in accordance with GOP 9). (.75)
When the step (in GOP 9) is reached 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)

.

Ref: Standing Order No. 32

7
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7.8 1. Insure the Full Length Control Rods are indicating fully
inserted and that reactor power is decreasing. (0.5)

2. Verify turbine trip and generator breakers opened; manua.11y
trip the turbine, then generator, if necessary. (0.5).

3. Verify both Emergency Diesel Generators have started. (0.5)

4. Trip one Main Feed Pump if both are running. (0.5)

5. Trip the other Main Feed Pump as Tavg nears 525 F. (0.5)

6. Trip all PCPs after insuring that the Reactor has been
tripped for more than 5 seconds. (0.5)

7. Insure and/or establish Auxiliary Feedwater flow to restore
normal level in the Steam Generators. (0.5)

Ref: E0P 1, Step 3.0

7.9 a. Start minimum operating safety injection equipment by *gT -
placing the Normal Shutdown S?quencer Switches to the Test my
position (0.5) and holding them for 45 seconds (until the YDBA sequence s time out). (0.5)

b. 1605 psia (0.5).

c. Must manually energize the DBA sequencer so that the DBA
loads will sequence on to the bus.- (1.0)

Ref: E0P 2, Step 4.1

7.10 1. Primary Coolant Pump seal bleed off temperature exceeds
185 F. (0.5)

2. Primary Coolant Pump bearing temperature exceeds 175 F. (0.5)

3. All (or most) Control Rod drives seal leak-off temperatures
exceed 200 F. (0.5)

Ref: E0P 4, Step 4.1

7.11 (a) Loop AT (T - T ) less than normal full power AT (47 F). (0.5)h

(b) Cold leg temperatures constant or decreasing. (0.5)

(c) Hot leg temper'atures stable (i.e. , not steadily increasing). (0.5)

(d) No abnormal differences between hot leg RTDs and core exit-
thermocouples. (Do not depend on a single indication. Use
several thermocouples and all RTDs.) (0.5).

8
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(e) Steam Generator levels are > -84%* (on wide range Steam
.

Generator level instruments). (0.5)

* NOTE: The desired _ level indication will change with system.

temperature and pressure.-

Ref: ONP 21, Step 4.0 (3)

7.12 An oscillation of the surface of a lake possibly causing flooding. (1.0)

Ref: ONP 12

7.13 112 amps on P-8A (0.5).

93 amps on P-8C (0.5)

Ref: E0P 1, Step 3.6

7.14 1. Trip the reactor. (0.5)
*

2. Trip both Main Feed Pumps. (0.5)

Ref: E0P 10, Step 3.0

t

!
.

O
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ANSWERS

8.1 ,a. 1%/hr (0.5).

'Ref: Standing Order No. 8

b. (1) 600 MWe (0.5)
(2) Prevent excessive extraction steam velocity in the

next high pressure heater. (1.0)

Ref: Standing Order No. 14

c. (1) The Plant General Manager or Duty and Call Superintendent
i

shall be notified of the existing condition. (0.5) |
(2) Power Control shall be informed of the existing

condition. (0.5) )

|
(3) Commence plant shutdown to hot standby. (0.5)

Ref: Standing Order No. 22

8.2 1. 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

,

I iodines, with half lives greater than 15 minutes, making
up at least 95% of the total noniodine activity in the l
coolant (0.5) |

|

2. 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 I-131 (0.5)
Dose equivalent I-131 is the concentration of I-131 which
alone would produce the same thyroid dose as the quantity
and isotopic mixture of I-131, I-132, 1-133, 1-134, and
I-135 actually present. (0,5)

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

8.3 PCS pressure shall not exceed 2750 psia when there are fuel
assemblies in the reactor vessel. (1.0)

Ref: Tech Specs p. 2-3

S.4 a. Shutting system valves indiscriminate 1y may result in much
more severe damage to equipment or the disabling of safety

(1.0)systems. -

Ref: Admin Procedure 7.00 Step 2.0.a.2

10
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Ib. 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 without an RWP j
when immediate action is required. (1.0) j

Ref: Admin Procedure 7.03 Step 5.3

8.5 Radiation Safety hold point (1.0)

Ref: Admin Procedure 7.03 Step 7.2.h

8.6 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

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

''e f: Admin Procedure 7.04, Table 1.

8.8 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
,

8.9 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 (O.5)
'

|

Ref: Admin Procedure 4.01 Step 4.4.e

(0.5)e. Control Operator 1 -

|- Ref: Adinin Procedure 4.03 Step 9.2

11
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-8.10 a. By visual verification of the valve's stem or other
components which would indicate the valve to be in the
proper position. (1.0)

,

''Ref: Admin Procedure 4.02 Step 7.2.3.e

b. Ten days (0.5)

Ref: Admin Procedure 4.02 Step 7.2.5

8.11 a. Caution Tag (0.5)

Ref: Admin Procedure 4.03 Step 9.2

b. Identify defective components on control panels. (0.5)

Ref: Admin Procedure 4.03 Step 11.0

8.12 a. When the permanent EOF is activated. (0.5)

Ref: Site Emergency Plan, p. 7-2

b. Any two of the following:

OSC (0.5)
Feedwater Purity Building (0.5)
On-site Training Building (0.5)

Ref: Site Emergency Plan, p. 7-2

c. Covert Township Fire Department (0.5)

Ref: Site Emergency Plan, p. 6-9

8.13 1. Decision to recommend protective actions to off-site
organizations. (0.5)

2. Decision to evacuate the site. (0.5)

3. Decision to authorize exposures that exceed the 10 CFR 20
regulatory limits for emergency workers. (0.5)

Ref: Site Emergency Plan, p. 5-6

8.14 a. 23 (.25)

Ref: Tech Spec, p. 3-25

b. 4 (.25)-

Ref: Tech Spec, p. 3-29

12
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?,c
et

c. one on each bus A (.25)
Ref: Tech Spec, p. 3-29

? .

- d. 118 inches in each tank (.25)
Ref: Standing Order No. 28

|
|

|

.

S

13

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _


