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SUMMARY: Written examinations were administered to five SRO's and one RO

candidate. Oral examinations were administered to the five SRO's and waivered
for the RO candidate due to his successful passing of a previously administered
oral examination on October 10, 1983. All candidates passed both the oral and

written examinations.



REPORT DETAILS

TYPE OF EXAMS: [Initial Replacement X Requalification
EXAM RESULTS:

| RO | SRO | Inst. Cert | Fuel Handler
| Pass/Fail | Pass/Fail | Pass/Fail | Pass/Fail
b l I |
| | | | |
[Written Exam | 1/0 ! 5/0 | / i /
| f | I |
I | | | |
{Oral Exam | / | 5/0 | / | /
| o | = |
| | | | |
[Simulator Exam| / | / | / | /
P | | | |
| | | | {
|Overall | 1/0 | 5/0 | / | /
I I | | |
| l | | |
1. CHIEF EXAMINER AT SITE: D. F. Johnson
2. OTHER EXAMINERS: N. Dudley
3. PERSONS EXAMINED
RO SRO
Wilson, John N. Chandlee, Richard S.

Grooms, James V.
King, Dennis B.
Naley, Paul D.

Shick, Bruce B.
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Summary of generic strengths or deficiencies noted on oral exams:

Examiners noted that candidates were well prepared for examinations.
There appears to be a general weakness in understanding the degree or
magnitude of changes in plant parameters during severe transient
conditions.

Summary of generic strengths or deficiencies noted from grading of written
exams:

No generic weaknesses were noted on the written exams. Overall grades
were good.

Comments on availability and candidate familiarization with plant
reference material:

Several candidates were unable to properly classify events in accordance
with the emergency plan procedures.

Comments on availability and candidate familiarization with plant design,
procedure, T. S. changes and LERs:

A1l candidates exhibited a thorough knowledge of Technical

Specifications, recent LER's and procedures with exception of comments
noted in item 1 and 3 above.

Comments on interface effectiveness with plant training staff and plant
operations staff during exam period.

The plant staff was extremely cooperat ve during all phases of the
examination process.

Improvements noted in training programs as a result of prior operator

licensing examinations/suggestions, etc:

None noted.
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7. Personnel Present at Exit Meeting:
NRC Personnel
D. F. Johnson, Chief Examiner
NRC Contractor Personnel
None
Facility Personnel
J. Hill, Supervisor, Operations Instructor
J. Yoe, Senior Operations Instructor (Nuclear)
8. Summary of NRC Comments made at exit interview:
At the conclusion of the administration of examinations, the Chief
Examiner met with representatives of *he plant staff to discuss the
results of the oral examinations. They were informed that all candidates
passed the operating portion of the examination.
Generic weaknesses noted in 1tems 1 and 3 above were discussed in detail.
The Chief Examiner stated that the candidates were well prepared for the
examinations.
9. Summary of facility comments and commitments made at exit interview:
None,
10. CHANGES MADE TO WRITTEN EXAM
At the conclusion of the written examination, the examiners met with J.
Hill, J. Yoe, E. Chrzanowski, B. Hiestand and C. Andrews of the
Operaticns Training Department to review the written examinations and
answer keys. The license's comments and our resolution of these comments
are enclosed.
Attachment:

Written Examination(s) and Answer Key(s) (SRO/RO)
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The following is a list of the comments noted during the review of the SRO ancd
RO examinations and the resolution of these comments,

RO EXAM

3.01 Answer key item a. added the words "process radiation monitor" to
provide clarification and acceptance of this wording in addition to letdown
line monitor, a plant specific terminology.

SRO_EXAM

5.4 part b.2 deleted this question due to the terminology
"saturated nucleate boiling" which was an unfamiliar term to the candidates and
conflicted vith question 5.4 part b.1., and is not a universally accepted term.

7.2 part b. deleted, the question as worded would not elicit the correct

answer due to the fact that the LPSI pumps would be tripped on a RAS.

The fo lowing changes were made after discussions with the facility staff and
verification of their comments.

5.7 the term 10-* amps was changed to 10-“% to reflect plant specific
instrumentation.

5.9.b answer key was changed to accept an alternative plausible response that
“fast fission is more effective than fast leakage" in answer to why beta-eff
is lz2ss than beta.

6.2.k changed question from "air ejector S/G blowdown activity" to "condenser
off-gas S/G blowdown activity" to reflect plant specific nomenclature.

6.3.b.4 addea additional plausible response of "intermediate stop valves

open” with respect to specific plant conditions.

6.5 changed answer A.3 to accept either "CEA function" or "planar radial
peaking factor" plant specific terminology.

7.2 added additional plausible response A.6 "service water heat exchanger
outlet returns to its pre-incident position" on a RAS.

7.4 placed brackets around 1578 psia and below 537°F to indicate setpeints not
required for full credit.

7.10 added to part C answer an additional plausible response "isolate RCP
bleedoff".

8.11 added to answer on part a. the shutdown margin for Unit 1 of 4.3 AK/K

in addition to the 5.2 AK/K for Unit 2 since the question did not state which
unit but asked for the minimum allowable shutdown margin for mode 1 operation.
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U. 8. NUCLEAK RECULATORY COMMISSION
SENIOR REACTOR OFERATOR LICENSE EXAAINATION

FACILITY: -COLVEBI_CLIEES

REACTOR TYFE: -CE=zEUWE

DATE ADMINISTERED:_ 84405401

EXAMINER: -SIBEIEEa-G.

APPLICANT:

INSIBUCIIONS_IO.GEELICANIL

Use serarale rarer for the enswers., Write answers en onhc side only.
Starle auestion sheet on tor uf the answer sheets. Puints for euch
auestion are indicated in rerentheses after the cuestion. The rassins
grede reauires ot leusti 70% in each cetedors 3nd 4 final drade of at

least 80%Z., Examination rerers will be ricked ur i1 (6)

houre after

the examination sturts.

CATEGORY
~--MOLUE.

-24.50..

-25.00..

-24.00..

-25.00..

-28.50..

All work

% OF

% OF APPLICANT’S CATEGORY

_I0I6L ---SCOBE... _MOLUE.. ccccecemcccc=- COIEGDEYcncccccccaca-

-28.82 ccccmmm=- cccccam= S, THEORY OF NUCLEAR POWER FLANT
OPERATION, FLUIDS, AND
THERMODYNAKICS

25238 - —m——— - 4., PLANT SYSTEMS DESIGR» CORTROL»
AND IMSTRUMENTATION

28,32 cvecece- e 7. PROCEDURES - NORKAL» AEBRORMAL,
EMERGENCY AND RADIOCLOGICAL
CONTROL

23438 e B 8. ADMINISTRATIVE FROCEINURES,
CONDITIOMS, AND LIMITATIONS

100,00 cccccccccce ecccecece- TOTALS

FINAL GRADE cccccccccmcccncm= %

done on this exemination is my owne. I have neither

given novr received aid.

APFLICANT’S SIGNATURE
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QUESTION 3.01 (3.00)

Comrare the CALCULATED Estimeted Cratical Fusition (ECF) Tor a
startur to Lo rerformed 4 hours aefter 3 Lrir from 100%Z rowers to
the ACTUAL countrol rod rosition if the followind evenle/conditions
occurred, Consider esch inderendentls., Limit wour answer to HIGHER
thans LOWER than» or SAME es the ECF.

3. One resctor coulent pume is storved Lwo winutes #rior to
criticaelity, (0.6)

b, The startur is delaowed until 8 hours after the tris,. (0.68)

c., The stesm dumsr rressure setrpointl is incresgsed to ¢ volue Just
below the Steum Generator saftes vaelve setroint. (0.68)

d, Cundenser vacuum 1is reduced by 4 inches of Mercure. (0.6)

@. All Steasm Generator levels are being raiszed by SX as the ECP
1% reached. (0.6)

QUESTION 5.02 (2.00)

a, Exwlain the difference belween avzilable NPSH and minimum
reauired NPSH. (1.0)

b, As the sreed of 8 centlrifudgasl Ppume incresgsesy do the followinsg
increaser decresser or remain the ssme?

1. Available NFSH

2., Hinimum reacuired NFSH (1.0)

QUESTION 35.03 (3.00)

Briefly EXPLAIN how tLhe &ddition of 0.5% rositive resctivity
to ¢ subcriticel reactor would affect the followinud (No
calculations are reaquired.)

@a. THE CHANGE IN THE COUNT RATE: (i Lhe recctor wos slightly
subcriticael (shutdown merdin = 12] a5 compsred Lo dSrestly
subicritical [shutldown mardin = S%Z1). (1.5

b. The TIME TO REACH A STABRLE COUMT RATE: Cfor the different
shutdown marsgin conditions in (8.) above.l £1.3)

2
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IMESMODXYNAMICS

QUESTION 35.04 (3.350)

What is the most sisnificant tere of hest transfTer (conductions
convections or rediation) teking rlace under euch ¢f Lhe
following conditions? Consider euch condition serarstelu.

1. Nucleste Douiling.

2. Accident condition in which couvlant is boiled and converted
te steam in the resctor vessel.

3. Heat from fission thru the fuel rod.

4, Decsy heat resoval by natural circulstion. (2.0)
b. Indicate on wour answer sheet whelher the following stotements
are TRUE or FALSE., Nou exrlangstion is required.
1. For normel Pressurized Weter Resctor (FWR) orerations NO
bulk boilind (sutureted nucleate boiling) geeurs in the
resclor vessel.
2, ==- QUESTION DELETED=-~--
3. The roint &L which the heat truncfer COEFFIC1ERT iu ot
its MAXIMNUM value i3 caelled “derasrture from nucleaste
boiling*.
4, As RCS pressure incresces: a smaller heat flux (BTU/hr L)
gccurs with @ constant temrerature difference
(Twall - Tsat). (1.5)
QUESTION S.0S5 (3.50)
a. Although the U238 resonence certure rpecke broaden and fTlatten
with increased fuel temperaturer the ares under the pesk
remains the same. Whe then is there an increagse in neutron
carture as the fuel tewmprersture is increused? (1.0)
b. Does the fuel temperasture coefficient (FCHM/ F) INCREASE or
DECREASE au fuel temperasture is increassed? (0.5)
¢, HOW AND WHY does Lhe moderztor temrerasture coefficient (MTC)
chendge (mareg or less nedetive) as tewmperature is incvreased at
3 constant boron concentretions in an undermodervted coreT (1.0)
d. HOW AND WHY does the MTC chende 34 bovon conventrastion is

increased al & constant temperastlures in en undermuderoted
core? (1.0)
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QUESTION $.06 (1.50)

Explein why resclor coolant sustem deltas T can be used 9y @
measure of resctor prowers but szcondary coulont delta T
cannot. (1.5)

QUESTION 35.07 (3.50)

3. After criticality is aschievedr the startur rFrocedure recuires
the orerstor to level power st 10 -4 X to record critical
dates. The orperator establishes a8 ZERO DFM SUR and verifies thot
the I/R indicution iy stesds with no rod motion. After téking
datar» the operator notices that power 1s incressing.
Exelain whu?

(1.4)
b, Why wase 10 -4 %X selecled as the roint for tekinsg critical
d't'? (2.1)
QUESTION S.08 (1.50)
HOW and WHY is fuel centerline temrperature affected by the
followingd: (cunsider escih inderendently)
3., Fuel densificastion?
b, Fission product sas buildur IN the fuel rellet?
¢ Clad creer? (1.935)
QUESTION S5.09 (2.00)
Beta is Lhe fraction of 3ll neutrons relessed by fission which
are delaved:
3. When comparinsg the individual Betas’s from thermal fission
of U235y Pu223? and Past fission of U238y which Beta is
largest? (0.35)
b, In & C-E PURy why i5 Beta-eff less then Bela? (0.5)

c. For eauivelent rositive resclivity eddilions to & ceoriticel
resctors will the SUR be larder ov smaller ot EOL comrured

to BOL? Explain sour answer, (1.0)
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QUESTION ©S.10 (1.00)
TRUE or FALSE?

a. Comparing a Pparsllel-flow hest exchonsger tu 8 counter-flow

hest exchendgery the temreroture difference between Lhe two
fluids @lons Lhe lendgth of the heect exchanger tubes i1s more
uniform fur the rerellel-Fflow hest exchander., (0.5)

b, The heat Lransfer rete of @ cross-7Tlow hest exchendger is
constant glong the lendth of the heatl exchangdger tubes. (0.95)



ba--BLONI_SYSI MS_DESIGN2_ CONIEOL:_ OND_IUSIBUMENIOIION FAGE

QUESTION 6.01 (3.00)
The followins concerns the control rod drive sustem:

3, The following concern f3ilure of @ CEA 1iftl couil with the
rod fully withdrawni

1., Exrlain why the rod WILL or WILL NOT drosw.

2. Exrlayin why Lhe rod WILL or WILL NOT wove on @ dewmand
signal. (1.3)

b. What means exist to detereine whether o control rod is
withdrawing prorerly? (Five SEPERATE sutems indications
reaulred) (1.5)

QUESTION 6.02 (3.00)

Match the following indications/raremetere wvou would uste Lo
differentiate between the twu uccidents within each srour.,
(Assume sleady statle 70%Z reactor power).

1. Swall LOCA outside containment 3. Tave
AND 8/G tube rurture (3 recuired) b+ RCS Fressure
cs Przr. level
2. 3mall LOCA inside containment d. VCT level
AND feedweler bLreck inside e, Containment:! rressures
containment upstream check vulve tenreraturer huwmidity
(7 reauired) f. Contaeigment zirborne
g, stean flow
3, Steaw Lresk outside containment he steswm rPressure
AND swmall LOCA cutside containment i, feedwater flow
(S reauired) Js S/6 level
ks Cond, off-<£us/S/0
blowdown activity (3.0)
QUESTION 4.03 (3.50)

The following concern the unit 1 maein turbiine!

a. When the muster Lrir relevw is 2nerdized dug to 3 trir sidnasls
what asctuations ere initisted? (Four reeuired) {2.0)

b, What THREE ovents veocur when the master resevt #=ushbutton
is sctusted? (1:8)
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QUESTION 6.04 «30)

What TWO conditions ere rewulired to genevete ¢ rire rurture
sidnal in the Aux., Feudweler systenm?

QUESTION 4.0S

Concerningd the axisl rower Jdistrivution resctor tries

3, What inruls are used Lu generzstie the AFPD sidgnesl and where
is each inrut received from?

b. What 1nitistes an APD channel Lrip cignesl?

QUESTION 6.06

Desc - ibe how Lhe Steam Dumy and Burass svetem will function
@8 4 result of the following transients! (Be upecific)

a3, 10X load reJection from 35X rower

b. Turbine trie fromw 732 rower

QUESTION 6.07 ( +25)

Which of the followinsg IS NOT & direct inrut to the TH/LP trie
circuit?

Reaclor rower
Primars flow
Frimary temrerature

Axial flux index
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QUESTION 6.08 (1.295)

3., What is the purruse of the TWO hidgh renge damma monitors
localed in the countaginmwent?

. Where sre Lhese high rendge sasmme monitore locaeted in the
containment?

QUESTION 6.09% (2.235)

Describe what automatically herrens in esch of the followins
systems uron receivingd @& SIAS sianal.

3., Chemical and Yolume Control sustem

b, Service watar system

QUESTION 4.10 (1.29)

3. List the setroint &nd rense over which the high SUR trar

is enabled.
b., Why is the high SUR trir notl rewvuired zbove and below this
rande?
QUESTION 6.11 (3.00)

Describe Lhe primargy protection funétion or bevas for the followins
reactor Lriers.

a, thermal mardgin/low Pressure

b, axial rPower distribution

c. high reactor rower

d. high rate of chaende of reactor pPower
e, hish pressurizer Pressure

f. containment hidh epressure

4, low steam denerator walter level

hs, low steam denerator pressure

i+ low restor coolant flow

Je menual

FAGE

(1.0)

(1.5)

(0.75)

(0.60)

(0.65)

(3.0)
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QUESTIICH 7.01 (2.30)

3. Avcording Lo EOF-7 (Fuwl Hundling Incident) what sre the FlVE
reeuired immediete asvtiun sters Tor o fuel hendling incident

on the COMTAINMENT side? (2.0)

b, What different action ster ilu reauired if 1t haveened 1n the
auxiliary buillding? (0.95)

*NOTE!: An ACTION STEFP maevw have MULTIPLE sctions and/or
checks."'

QUESTION 7.02 (1.50)

An avent thal has harrened al several PUR’sr including Celvert
Cliffss was &0 insdvertently deneratad RAS while on shutdown
copling in mode 6.

a. List the U sutomatic ections trat an RAS will cuouse. (1.9)
by ==== DELETED====~
QUESTION 7 02 (1.50)

a. What are ‘he Calvert Clifis adninistretive limits concerning
wew Ty uoarterlyr and gea ly wivle Lody radiastion dose? (0.9)

b, Whoese #erroval is necsssary prior to exceeding EACH uof the
above Juue limits? (0.8)

CUESTIUN 7.04 (3.50)

The Plant is orerating at full rower when vou receive the

follewing radiation alarmus! CONDENSER VACUUM PUMP DISCHARGE
STEAM GENERATOR BLOWDOWNs und STEAM GENERATOR BLOWDOWN
RECOVEKY.,

a. What aere wour imnmediaste acliong? (0.%)
Be For the worst cuse sccident in this vitustions why would
wou exrecl @ reector trir and sufety indection?™ Exrluein

WO answer assuming no orerelor action. (1.0)

¢ If wou determine thet & reector triep is imminents whot ure
Your i1emediate sctions? (A4 vewuired). (2.0)
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QUESTION 7.0S (2.50)

The rlant shutdown srocedurer OF-4y contains the following KOTE
(Reuctor between 37 to 10X rower): *With the Turbine Burass

Valve in asutomalic orperationy the CEA’s do not control vrimary
system averadge tempersture."

3., What is controlling Tave and reactor pPower at this rower
levael? Exelain how this control is revformed.

b. What controls Tave and reasctor rower et SO0X rPower level?
Exrlain.

QUESTION 7.06 (3.00)

The fullowing concern a8 loss of AC power (EOFP 138

3. The first automatic asctlion ctates "all full length CEA’'s

should be fully inserted'» whetl sre You recuired to do if thas
condition is not met?

b, In addition to the autumatic action in Part (a.) zbover what
automatic actlions should occur?

c, If the denerator vutrut breaskers have not tripred
autumatically and if it cannot be confirmed thet the turbine
stor valves are shut, whot sre @ou reauired to do?

QUESTION 7.07 (2.25)

According to AOP-5 (ECCS long term cooling core flush)?

@, Core cdrculation NUST be in effect within 11 hours &sfter 3

cold led breck. Why is @ co9ld led brezk more of problem
than @ hot les breek?

b, If hot les inJdection is used vice rressurize, inJectiorn
how do wou ensure thet the winimum 40 drm flow rate is
achieved?

FRCE 10

(1.5)

(1.0)

(1.0)

(1.3)

(0.5)

(1.2%)

(1.0)
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QUESTION 7.08 (1.30°

In

sccordence with EOFP-3 (Luse of main feedwoter) eoch of the

following situations reauires resctur zower to be reduced.,. What

is

b.

Co

the maxiaum allowed rower levelT (Assume 100%Z initisl Power)
One cundentote pump availasble
One condensaeste boovster rumpe avuyilasble

One heater drain rusr aveilaeible

QUESTION ?7.0°% (1.350)

The foullowinsg wuestions concern the Emergency Dievsel orerations
(Q0I-21):

1f 3 diesel hes been rre~lubed 1L <hould be run shortly
thereafter. What is the reason far this precaution?

If & SIAS sidnal starts the diesel zutlometicallyy the
operator is cautioned to Pay sarticuloerly close sttention
to Lwo Parameterss whose trir function neve been bursssed.,
What ére these tuwo reismeters?

What erecial condition i$ reauirved when running the
divsel &l sreceds lower thdn norwsl?

QUESTION 7.10 av73)

The following concern notes in the CVUCS orerating instructions

b.

Wity are both letdown control valves NOT used simultaneously
above 1500 rsia?

Prior to starting 3 churdindg rumnry after asintensnce has
reen rerformec on the fluid endy» whati is recuired?

Exrlain the moust rrovsble cause AND the corrective gsction far
an increasins VCT level follewing 1soletion of the cherding
and letdown sestenm?

FACE

(0.35)

(0.3)

(0.9)

(0.35)

(0.35)

(0.35)

(1.0)

(0.35)

(1.2%5)

11
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QUESTION 7.11 (1.30)

A Reuctor Coolant pume shall not be started when one or more
lovr Te's are less than 273 F unless one of twu russible
conditons exist. Whal asre these twu cvonditions? (1.3)
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QUESTION 8.01 (3.00)

Technizel Specification 3.4.3 states *two rower orerated relief

valves (PORV’s) and their essocisted Llock valves shaell be

orercble’. For the following situastions state what action is

reauired by this tech. spec, and within whaot time limit,

(Answer only for condlions that sllow continued rlant orerstion).

a. One or wure PORV’s inorerable

b, One or more block valvee inorersble (3.0)
QUESTION 8.02 (1.350)

The Calvert Cliffs Technicel Srecificationsg indicate Lhat the

maximum linear heat rate shall not exceed 15,5 KW/Pt. What TWO
indicastions/conditions du the Tech. Srecs. use to determine

when this limit is exceoeded? (1:+9)
QUESTION 8.03 (2.00)

According to the GBSO standing inctructions there are srecisl

operating i1nstructions when 3 louss of power to the #11 D.C. bus

has occured. Whal are these orereling incstructions ARD why ore

thes necessarg? (2.0)
QUESTION 8.04 (2.,50)

2. What is @ srecial work rermit and how does it differ from 3

radiation work rermit? (1.0)

b, Who must approve & srecial work rermit? (0.9)

c. Whu areproves radiation work rpermits and how lond are thew

valid? (1.0)
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QUESTION 8.0S (1.350)

Fill in Lhe blanks in the following staolements concernind use
of rrucedures. (Flace wour unswer 0N Your snswer sheet)

3. A chense Lo # fuel handling srocedure thet waos initiuslly

reviewed Ly POSRC shall bLe rproved DY cecccccccea- members
of the rlant manascement staffr» ot lecet mvcccacaa whou holds
an SRO license a8t that unit., (1.0)

b. All tLemporary Procedure chantges shell be reviewed by POSRC
and the Plant Surerintendent Wwibthin caceecaa daus of
imrlementation. (0.9)

QUESTION 8.06 (2:.30)
1f while in mode &6 with the rezclor vessel hesd removed ond core
alterations in prodresssy the resgctor orerstor discovers that the

bhoron concentration of Lhe rrimary svstem is 2100 rrm.

a. As the shift surervisor whaet are wour asctions 4% outlined

in the Tech. Srecs.? _ (2.0)
b. How soon do wou have to rperfore these actions? (0.5)
QUESTION 8.07 (1.50)

The minimum water level over the tor of the resctor pPressure

vessel flunde is 23 fPeet during movement of irrodisted fuel

assemblies and while irrediatled CEA’s are sectled in the pressure

vessel duringd refueling orerations. What i3 the basis for this

level? (1.5
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QUESTICON 8.08 (2.00)

For Live learase conditioneg chown belowr indicste whether wsou
would CONTINUE TO OPERATE indefinitelwy or SHUTDOWN under
specific time requiremente. Ascume no otlher leskade than
thet listed, Cunsider each item sererastels.

3. 0.5 sgrm ewachy from five different velve racking dglaendse

b, 0.2 s¢m from @ Th lour RTD weld

ce 1.3 gdrm unknown leskcse

d. 3 srm seat leakade on @ sressurizer sofely valve

QUESTION 8.09 (3.00)

For each of the following events exrlein briefluy why the NRC
SHOULD or SHOULD NOT be notified within 1 hr.,

3. During instrument Lestling while &t rowery three rressurizer
pressure safety channels are momentarily plaece in burusss.

/b. While at rowers Tave momentarily dirs to S10 F end then
returns to normal.

c, Refueling waler tank level felle below 400,000 galloneg and
cannot Le restored.

d., During surveillance Lesting en exrecled actustion of LFIS
train A vccurs.,

QUESTION 8.10 (2.50)

a, If a2 Safetw Limit haes been viclastedr whet THREE asctions must
be rerformed?

b, What are the TWD Safetwy Limits for Calvert Cliffs unit 27

FACE

(3.0)

(1.5)

(1.0)

1S5



Ba--ODMINISIEATIVE EROCEDUBESA CONDITIONS2 OND_LIMIIOIIONS

QUESTION 8,11 (3.00)

What is Lhe minimum 3lloweble cshutdown margin for mode 1
or@rygtion?

Whal e'e Lthe recwulired actions if the schutdown merdin is
determined tu be less Lhen the winimum 3llowabley while
oreratling in mode 17

Give TWO ressuns why adewauste shutdown mardin must be
mainteined during ALL modes of orerastion.
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S+--THEORY. .OE_NUCLEAE EOWEE.ELONI_OEERLIIONL ELUINS:_oND

THERNMODYNAMICS

ANEWERE -~ CALVERT CLIFFS

ANSUWER S.01 (3.00)

3. SANME

b. HIGHER
¢+ HIGHER
d. SAME

e. LOWER

REFERENCE

C-E Reactour Theory Fss. 166+204-206

ANSUWER 3.02 (2.00)

(0.6 eachl

Ll vt

FACE 17

-84/05/01-STREIER» C.

(3.0)

3., Available NFSH is ectuel rump suction heod minus Psat [0.351

Minimum reauired NPSH is the

cavitation. [0.5]

b. 1. Decreases
i Increases
REFERENCE

General Fhysices Pss. 319-320

ANSUWER 3.03 (3.00)

NPSH reuuired to erevent

éa. The slightly (sreatly) subcritical resctor will have 3

larger (smaller) increase in count rate.

b, The slightly (dgreatly) subcritical reactor
longer (shoerter) time to resch @ stable count

REFERENCE

C~E Reictour Theorw FPss. 147-148

(1.0)
(1.0)
€1.3)
will toke a3
rate. (105)



Se--IHEOERY. OE _NUCLEAR . EQWER . ELAWI _OEEECTIONL_ELUIDSa.2UL FACE 18

IHERMODYNGMICS
ANSWERS -- CALVERT CLIFFS -84/05/01-STREIERy» G.
ANSUWER S5.04 (3.350)

@4, 1. Conveclion
2. Radiation/convection (large Delte T)
3., Conduction
4, Convection (neturcl) (2.0)

b 1. True
2, === DELETED=~-

3. False
4, True (1.3)
REFERENCE

General Physics rss. 99-115

ANSUWER 35.08 (3.50)

a4, The neutron sees & significant absorrtion cross section over @
wider rande of enurdies (decrease in the fuel self shielding). (1.0)

b. Decrease. [less necgativel (0.5)

cs MTC becouwes wore nedetive [0.25] bLecause the density chande rer
degreoes~-F ie sreater sl higher temrervatures [0.752). (1.0)

d. HMTC becowmus less neds’ e (decresses) [£0.232 becuuse the number

of bouron astlems (roison) in the core decresses more rer F
chynde &t higher boron concentretions. (0.7351] (1.0)
REFERENCE

C~E Reaclor Theory Pss., 159-148

ANSWER 5.06 (1.50)

Temrerstlure rvise in coolant i1¢ directly rrorortionel to hest
input 3% long 8s nu rhaeve chande tekes rlaece. Az varorizution

takes Place in the secondaryr hest i sdded witlth no chande in
temreratlure. (1.:.8)

REFERENCE
Genersl Fhysics




Sa--IHEQEY . OE . NUCLEAE_EOWER_ELANI _OFEEOTION2 . ELUIDSs_OKD

IHEENMODINAMICS
ANSWERS =-- CALVERT CLIFFE -84/05/01-STREIER» C.
ANSWER 3.07 (3.30)

a. When rods were inserted only sromel neutrons were sffected
and reactor ruwer wes stablized.C0.7] Duringd the Lime that
the orerator was taking critical detar the delowed neutrons
contributed tu the overall neutron rorulation [0.71 thus
POWR) INCTreases.

b. 10 -4 X i Jbuve the point whare scource neubrons will have
38 significant effect [0.7] and below the POUAH [0.7] o that
vowur defect dues not have anw effect.(0.7]

REFEREMCE
C~E Resctor Theory wsEs. 74-76

ANSWER 3.08 (1.350)

a. Fuel centerline temperasture (FCT) INCREASES [0.21.
Densification results in fuel shrinkade and an 1ncresdse in
dar between Lhe fuel pellet and the ser [0.3].

b. FCT DECREASES C0.2] fission product dases ceuse 3 gradusl
swellinsg of Lhe fuel pellets reducing the gar between the
fuel and the c¢lad [0.31].

c. FCT DECREASES [0.2]) orprosile reacson of (&) sbove [0.31]

REFERENCE
General Phuysics pdgs. 235-241

ANSUWER 5.09 (2.00)
a. U238

b, Beff is the %X of the delaved neutron fraction (Betas) that
resches Lthermel energe,. (Also eccert thet fust fission is
more effective then fuest leskade)

¢, Larserf0.95) due to Reta-eff et EOL decrescsing due Lo the
incressed effert of the Pu=-239 Betus Thiv cuouses T to
decresse makind SUR largerl0.53.

the

FACE

(1.4)

(2.1)

(0.5)

(0.5)

(1.0)

19



Se..IHEORY _DE_NUCLEAE EOWEEB_ELOUI_OEEESIIONa_ELUIDSa..&UD

IYERNODYNGMICS
ANSWERE -- CALVERT CLIFFS
REFERENCE

C-E Resctor Theory Fss. 151-153

ANSWER J3.10 (1.00)

4. False

b, False

REFERENCE
BGeneral Phusice »ss, 163-1469

-84/05/01-STREIEK,

G.

FACE

(0.3)

(0.5)

-
-

0



6a- ELONT _SYSIENS _UESIGH2.CONIBOL. WD INSIBUKENISIION FACE 21

ANSWERS =-- CALVERT CLIFFS -81/05/01-STREIER» G.

“NSWER 6.01 (3.00)

3. The rod will not move ur [0.4] because the 1aft coal 1s used
to raisze the uprper grirrer [0.35]3y the rod won’t f3ll or insert
£0.4) due to the actlion of the lower grirrer [0.301]. (1.3)

b. 1. Primwars CEA pousition indicaetind sustem
2. Secondery CEA rosition indiceling system
3. Metraucore
4, Grour Deviation
S, rod bottom lidihts
4, Power derendent insertion liait
7. Lower w2lectric limit lidght CS @ 0.3 eachl (1.5)

REFERENCE
CEDNS system descrirlion rgs. 8-11

ANSUER 6,02 (3.00)
2 'A0.- R I

2., f» he 1y Jr» by ¢» d

3, v s» he i» J 0.2 eechl (3.0)



)
ba--ELOYNI SYSIEMS_DESIGNL . CONIEBOL.- OND_INSIBUBERIOIION

ANSUWERS -~ CALVERT CLIFF

—

(3.50)
Mas b« trir solenouid valve 15 trivcered
mechanical trir valve is trirred
WRV’s cluse and burevs valves d0 to 3% flow rousition
Lose of load Lrire

Trirp signal sent Lo the Steem burass and Atmosrhere
valves. [4 @ C.5 wvachl

Jdume
Mechanical trie velve 1s reset

Master trip valve resaels

Emerdency Lrir pPressure solenoid i¢ deenerdizedr

removing
the hudraulic luck in sidnal.

4, Intermediate stor valves oren. (3 @ 0.5 euchl

REFERENCE
Unit 1 Turbine svyslem descrirtion rpde.,

ANSWER $.04 (1.350)

Either the Lurbine AFN line flow or the motour driven AFW
line flow tu the steum denerstor iu 100drw CO0.7351

£ 200 wsid or higher differential rressure exists between

the stean generator ond the cumbined AFW line to the

steam
denerator [0.79]

REFERENCE
Aux, Feedwater swystem descrirtion r¢. B




6a. ELANI _SYSIEMS_DESICNa.CONIEBOLA-AND_INSIBRUMENIAXION

ANSWERS -- CALVERT CLIFFS -84/0S5/01-STREIER, G.

ANSWER 6.05 (2.50)

3. 1. Reactlor pouwer [0.25)-generated by the THM/LF caeleulaetorl0.2353

2, ASI [0.2%)-frum the nuclear instrumenis (0.201]

2, CEA Function [0.25)-fixed inrut from Lhe scefety cnulwsis
£0.23%1

b, A channel trir occurs if the exiasl shere index (YI) excevds
3 pusitive or nedative limiting vulue C0.3] of the rPower-
derendent insertion limits (YP or YN) [0.51]

REFERENCE
Reactor rrotection swystem descrisption pg. 21

ANSUWER 6.06 (3.30)

3., The atmospheric dumre will not oren because the turbine is
not triepeped L0.753]. The steam Luraess valves will wodulate
to control steam rressure at 89S psias [0.75]

b. When resctor rower iv > 63% (0.5] the RRS will suprly 8 auick=
opening sisnal to oren the cleem dump and bursss velves
raridly (0.3, When Tave drors below 348 F the auick=-uren
sisnel clears [0.5])., As temrerature decresses the velves
will modulate shut until thew gre comerletels shut ot S35 F

with excertion of the bwrass velves which will wmodulute to
contrul 9200 Psia/S35 F £O0.31.

REFERENCE
Main Steam and MSIV system description epsc, 16-24

ANSUWER 6.07 ¢ .2%)
b

REFERENCE
Reaclor srotectivin swelem descrirtlion »d, 74

FACE 23

(1.3

(1.0)

(2.0)



60--BLANY SYSIEMS_DESICN:.CONIEOL._ OMD_INSIEULEWIOIION

ANSWERS ~-- CALVERT CLIFFS -834/03/01-STREIER,» G.
ANSWER é6.08 (1:.2%5)
a. Provides Lhe abilitw to check radiation levels in containment

b,

under accident cunditions.

Locsted on the 73 fouotl level [0.2]y one neadr the stesn
generator 82 £0.4) and one neer the 2rossurizer (0.413.

REFERENCE
Radiation monitoring svetem descrirption pg, 13

ANSUWER $.09 (2.29)

1., Boric acid rpumrs stert [£0.231
2., Chardind pumrs start (0,251

3, Boric ascid storage tunk ig lined ur to indect boric scid
£0.251

4, VCT makeur stor valve [0.25) and outlet valve shut [0.231

S, Letdown line loor isolation valve shuts (0.251]

1. Two service water pumrs stert [0.201

2, The service water hest exchender ssltwater outlet valve
orens [0.251

3, The turbine building SRW isolation valve shuts [0.251

REFERENCE
ESFAS swsiem descrirption w»s€, 9

ANSWER 6.10 (1.23)
8. 2.6 DPM 10~ 4 X% to 13X rower.
b, Below - high noise level., Abouve = olher protections veriavle
over powery hisgh sresc.
REFERENCE

CCNPP sws.desc. 59

FAGE 24

(0.25)

(1.0)

(1.%5)

(0.72%5)

(0.60)

(0.695)



6a.-ELONI _SYSIEMS_DESIGCUs.CONIROLA AND_INSIRUMENIL110W FACE 2S5

-

ANSWERS ~-- CALVERT CLIFFS -84/05/01-STREIER» G.

ANSWER 6.11 (3.00)

3. rreventis reactor orerstlions when DNER < minimum desaidgnn [.3]

b. Pprevents resk locel rower from domuding core(KW/FT fuel
centerline meltll,.31]

c. protect fuel cladding adainst recctivity excursions to rerid to be
protected by hidh pressure or TM/LP (CEA eJection) [.31

d. uncontrolled CEA withdrawal or boron dilution incident during
startur or vervy low rower levels (.31

e. rrevevt excessive blowdown of RCS by @ FORV or sufeily velve orening
to prevent the reesctor Prom dgenvrating more heat than can be rewoved
by the steam senerators [.3]

f. ensures the RX is Lrirered on conditions which recuire sufetw
inJection [.3]

4., loss of feedwater accidentrecsures RCS rressure doezs not exceed
desian (.31

hes #rolects against excessively hidh steasm flow caused by 3 mador
steam lesk [.3]

i+ DNR core protection on & sudden flow decresse [.31]

Js» Permits the orevator Lo trip when the resctor should Le trivrped
prior Lo &n sutlomatic or e8ny other condition conducive to gefety

£.31 (3.0)

REFERENCE
CCNPF sws. desc. 459



2..-EROCEDUBES.=_NOEMAL2 . OBENOENOL: ENMEBCENCX._QND PACE 26
BADIOLOCICAL-CONIEOL

ANSWERS -~ CALVERT CLIFFS -84/05/01-STREIEK,» C.

ANSUER 7.01 (2.30)

@, 1. Notify the control room e&nd rPess Lhe word of the incident
in the containment.

2, Insure the safely of any fuel beins hundled end evecuutle
the cuntainment.

3, Initistle @ containment rediastion signel.

4, Shift the four containmwent cvooling fans Lo fast sreed with
maximum cooling water flow.

S, Start all availeble containment iodine filters.,

CO-4 UUChJ (2.0)
b, Insure the churcual filters in the fuel handlind asreas
ventilation exhasuet cuystem are in service. (0.5)
REFERENCE

EOF~-7 ps. 2



24.-EROCEDUBES .= . NOEBNMOL A - OBNORUOLA-ENMERCENCY. AUWD PACE 27

BeDIOLOGICAL _CONIROL -
ANSWERS ~=- CALVERT CLIFFS -BA/0S/01-STREIER:s G
ANSUWER 7.02 (1.50)

@. 1, LFPSI pPum+ trirs
2. Sums valves oren
3. Mini-flow recirc vaelves shut
4, Salt waeter inlet valve Lo CCS hest exchander orens

S, Saslt water outlet velve from the CCS hear exchander returns
to its pre~incident rosition.

4, Service waler HX seliweler outlet returns to its rre-
incident rostion. (S @ 0.3 waschl (1.3)

by ====- DELETED =-=-=-=-

L>0C / N>XT / P2C /7 D>

REFERENCE
ESFAS System lescrirtion rds, 105-108

ANSWER 7.03 (1.30)

@, Weekly 300 mrem
Quaerterly 2.0 Rem
Yearly 4.0 Rem (0.9)

b:, Immediate surervisor
Genwvral surervicsor and General surervisor=radistion suefely
General surervisor and Genersl surervisor=radistion sufety (0.6)

REFERENCE
CCI-800A rpas. 9-10



2+--EROCEDUBRES. .= NOEBNALA . CENOEMOL. EMEEGENCX_4KD FACE
RGDIOLOCICAL.CONIEBOL

ANSWERS -~ CALVERT CLIFFS -84/05/01-STREIEKR» C.

ANSWER 7.04 (3.30)

8. Ensure blowdown recovery sustem hus diverted to the Misce.
waste rrocessing susten, (0.95)

b. Double ended rurture would casuse TH/LP trire

FRZ vmrtivs and 31 staerts when system »Press. reeches

(1578 epsia)., (1.0)
c. If tine rermitls -

1. Check all ovrerable charding rFumre Sre running.,

2. Reduceu pPrimery uswstem temrerature (to below S37*F) and
Primery rress. by inserting CEA's.,

I, Manually trir the resctur and turbine uron receiving
TM/LF prelrir.,

4, Maintain pressurizer level > 101 inches. LO.5 euchl (2.0)

REFERENCE
EOP 6 rss. 3-4

ANSUWER 7,08 (2.350)

a. Teve controlled by burses valves set € 900¢% which i¢ saturstion
for 332 F. CEA’s control reactor rower with regctivite
addition or removal. (1.3)

b, Reactur rower cuntrolled LDy steenm demand., Tave controlled by
rod movement. (1.0

REFERENCE
OF~4 pg, 3

b
-~



24.-ESOCEDUBES . =_NOBMALL GBNOENMOL2 EMEBGENCY CLD FACE

BADIOLOGICAL CONIEOL

ANSWERS -~ CALVERT CLIFFS -84/03/01-STREIER: G.
ANSUWER 2.06 (3.00)
3. Increase RCS boren concentretlion by 200 pre for each
full lendtih CEA that 1% not fully inserted. (1.0)
b, 1, Turbine has triered and Lhe generetor outrutr» end exciter
field Lreakuery have trieceed [1.21
2. Dievsel senerators have started [0.3] (1.5)
Co Shut th. HSIV'C (003)
REFERENCE

EOP-15 rs. 2

ANSWER 7.07 (2.25)

b.

Because Lhe cold led break sllowe the sufety indection water
to byravs the core [0.73)y ulluwing the boric @cid to

crvctallize £0.25] and restrict core cooling flow [0.25). (1.239)
The caolculated difference between RCS pressure and countainment
precssure cannot exceed 160 piid. (1.0)

REFERENCE
AOF-95 pss. 1-2

ANSUWER 7.08 (1.350)
a. 50% (0.%5)
b. 702 (0.95)
c, BOX (0.3)
REFERENCE

EOF~3 re. 2

-~
-~

9



2+-.-EROCEDURES. .= . NOEBNCLs GBNOBMEL A EVEEGENCY_&ND
BeDIOLOCICAL _CONIBOL

ANSWERS -~ CALVERT CLIFFS -84/05/01-STREIER» C.

ANSWER 7.09 (1.30)

a. To preclude the oil trarred cbove the urrer culinders
leaking past the rings inte the ¢ wbustiuon spice.

b. Jacket couolant Lemrerastlure

1.
2. Jecket cuolant pressure
c., Must remuve the excitation frow the denerator field

REFERENCE
0I-21 rs. 1

ANSWER 7.10 (2.73)

8. Oreratlions wilh both velves above 1500 reis will cuvuse severe
thermel transients in the letdown swistem.

b, Fluid end must be vented prior tu pumr orerations.

c. RCP seal leakoff [0.73)s oren VCT drain ve.ve (CVUC-161)
or isclate RCFP bleedoff [0.51].

REFERENCE
0I-2A rssy 2+4,18

ANSUWER 7.11 (1.30)

1. The pPressurizer water volume is less than 130 inches indicute
level., C0.751] :

2, The secondary water Lemreralure of eech steam generstor is
less than A6 F above RCS temverature in the resctor vessel

£0.7351

REFERENCE
0I-1A res. 3-4

FACE 30

(0.5)

(0.3)

(0.35)

(1.0)

(0.5)

(1.2%)

(1.5



Ba--GDMINISIEAIIVE EEOCEDUBES.. CONDITIONS2 OND_LIBIIOIIONS
ANSWERS ~-- CALVERT CLIFFS -84/03/01-STREIER, G.

ANSWER 8.01 (3.00)

3. Within one hour [0.5]) either restore the FORVIis) to urersble

stutus C0.5) or cluse the sssovcieted bLlovck vulvels) end
remove Ppower from the block vaelve [0.51].

b, Within one hour [0.5] either restore the block vaulves to

orerable status [0.5) or close the block vuelves and remove
power frow the block vaelves L0.351.

REFERENCE
Calvert Cliffs Tech. Srecs. P8, 3/4 4-4

ANSUWER 8.02 (1.30)

8. Four or more coincident incore chennel aslarms

b, AS outside of the Power derendent control limits

REFERENCE
Calvert Cliffs Tech Srecs. Pg. 3/74 2~-1

ANSUWER 8.03 (2.00)

An orerator must be staticoned st the unit 2 turbine front
standard C0.3) in direct communicuetion with the cuntroul room
L0.5], This is due to no auvtometic trir of the turbine £0.3)

and loss of 3ll remole and sutomatic electricul trir functions
[0.351.

REFERENCE
GSO Standing instructions 83-12

FACE 31

(1.3)

(1.5)

(2.0)



Ba. . ODMINISIRAIIVE EEOCEDUBES. CONDITIONS:_ OWU_L1IMIILI10US FACE 32

ANSWERS ~~- CALVERT CLIFFS -84/05/01-STREIER,» G.

ANSWER 8.04 (2.350)

4. Sreciasl work permits are short term cuthorizetions to
perform & srecific Job [0.35] vicw @ rvadiation work sermit

which covers routine work for extended time rerviods. [92.5) (1.0)
by 1. Oridinating work supervisor
2. Rad=con (0.5)

c. Arproved LY Surervisor-Rediation control and Generel surervisar
- radiation safety [0.95]., Velid for one wear [0.5] (1.0)

REFERENCE
CCI-BOOA res. 25-27

ANSUWER 8.09 (1.30)
a. twor one (1.0)
b, 14 (0.95)
REFERENCE

CCI~-1011 ru. 4

ANSWER 8.06 (2.350)

a. Susrend al)l orerations involving core clteradtions or rositive
reactivity chaendes [1.,0), Inttiate and cuntinue borstion
at > A0 gem aof 2300 wrm boric ecid until Keff is < 0.95

(or boron concentration is >2300 eprw) C1.01 {2.0)
b, Immediately (0.5)
REFERENCE

Calvert Cliffs Tech. Srecs., rds. 3/4 9-1

ANSUWER 8.07 (1.30)

The restrictions on minimum weler level ensures thet sufficient

water durth is aveilable to rewmove ?29% of Lhe sssumed 10X iudine

dar sctivity relessed from the rurture of en irredieted fuel

assemblv., (1.95)



Bao . ADMINISIBAIIVE EROCEDUBES. . CONDITIONS. QWD LIBIIOIIOUS FPRCE 33

ANSWERS -~ CALVERT CLIFFS -84/03/01-STREIER» G.

REFERENCE
Calvert CLiffs Tech, Srecs. »d, B3I/ 9-3

ANSWER 8.08 (2.00)

a. continue to orerate

b, shutdown

¢+ shutdewn

d. continue to orerale 0.5 e&chl (2.0)
REFERENCE

Calvert Cliffs Tech. Srecs., rd 3/4 4-14

ANSUWER 8.09 (3.00)

Should rerort [0.35) since it prevented RPS from fulfilling
its safety function [0.41]

b. No rerort [0.3%5]) needed when @n ection stetement for LCO is
entered [0.4]
c. Should rerort [0.35] chutldown due to ingbility to meet LCO
action statement reauirementl0.41]
d. No rerort [0.395) for ESF wscluetion during surveillance
testing C0.41] (3.0)
REFERENCE

Calvert Cliffs Tech., Sepecs., end CCI-118J »s¢. 1



8 .

Bua..OUNMINISIRAIIVE EEOCEDURESA-CONDITIONSa QUD.LIB1IIQIIOUS
" ANSWERS -~ CALVERT CLIFFS -81/05/01-STREIEFR» G.
ANSWER 8.10 (2.50)

8. 1. Facility placed in et lesst hot stondby within one hour.

2. NRC orerations center notified bw rhone &8s s00n a3s
possible and in &1l cuses within uné hour.

3, Safetly limit vivlation rerourt shall bLe 2revsred
(3 @ 0.9 wechl]

be 1. The conbination of thermsl rowerr» pPressurizer pressure
and hishest Tc shell not exceed the limits of the T. S.
curve (2.1-1) [0.95]

2, RCS pressure shall not excevd 2750 wsie [0.51

REFERENCE
Calvert Cliffs Tech. Srecs. rds. 6-13 and 2-1

ANSWER 8.11 (3.00)
8. 5.2% dK/K CUnit 2] 4,3X dK/K [Unit 11

b, Immediately initiate and continue boration ol > 40 yrm of 2300
pen bLoric ecid solution until SDH is restored,

e, 1. The reactor cun be wade suberitical from 311 orersting
conditions.

2, The reactivily transients essscoisted wilh rostuloted
accident conditions are controullable within sccertsble
limits.

3, The reactor will be maintlained sufficiently suberiticel
to rpreclude inadvertent criticality in the shutdown
condition, Cany 2 @ 0.75 wachl

REFERENCE
Calvert Cliffs Tech, Srecve rds. 3/4 1-1 and BR3/4 1-1

FACE 34

(1.5)

(1.0)

(0.5)

(1.0)

(1.35)




