
Enclosure (1)

"REPORT DETAILS

Examination Report No.: 50-528/OL-09-01

Facility Licensee: Palo Verde Nuclear Generating Station

Facility Docket No.: 50-528, 50-529, 50-530

Facility License No.: NPF-41, NPF-51, NPF-74

Examin'ations administered at Palo Verde Nuclear Generating Station,
Wintersburg, Arizona.

Chief Examiner: 'ic ael . Royack
Licensing Examiner

Date Signe

Examiner:

Examiner:

Davi Pereira
'Licensing Examiner

odd Sun smo
Licen ing Examiner

Date Soigne

w z(!ar
ate igne

Approved:
Lev fliller
Chief, Operati n Se'ction

T/z~/Fy
Date Signed

Examinations on August 22 through 24, 1989, and August 29, 1989.

Written and operating examinations were administered to eight (8) Senior
Reactor Operator and'one (1) Senior Reactor Operator Instant Candidates.
Seven (7) of the nine (9) candidates passed these examinations. One (1)
of the nine (9) candidates failed the written examination, and one (1) of
the nine (9) candidates failed both the written and operating examinations.
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REPORT DETAILS

l. Examiners

Michael J. Royack, RV, Chief, Examiner
David B. Pereira, RV, Examiner
Todd Sundsmo, RV, Examiner

2. Persons Attending the Exit Meeting

M. J. Royack, RV, Chief Examiner
T. Sundsmo, RV, Examiner
J. Haynes, Vice President Nu'clear
W. Harsh, Plant Director
J. Bailey, Unit 3 Assistant Plant Manager
J. Scott, Unit 1 Operations Manager
D. Ensign, Unit 2 Operations Manager
D. Gouge, Unit 3 Operations Manager
J. Allen, Relief Plant Manager
W. Fernow, Training Manager
D. Craig, Operations Training Manager
D. Brown, Simulator Project Manager
T. Bradish, Compliance Supervisor
L. Clyde, STA Supervisor
B. Ballard Sr., Director gA
T. Cannon, Lead Simulator Instructor
J. Stavely Jr., Lead Simulator Engineer

3. Written Examination and Facility Review

The written examinations were administered on August 22, 1989 at a
licensee contracted examination facility. Seven (7) of the nine (9)
operators .who took the written examination passed.

The written examination was prevalidated on August 14, 1989 by a
combined NRC operator licensing examiner team and licensee training
and operations team. The NRC members who reviewed the examination
with the facility representatives were Messrs. H. Royack, D. Pereira, and
T. Sundsmo. The facility representatives who conducted the pre-review

'f

the examination are documented in Attachment A, "Written Examination
Security Agreements", which also serves as documentation of examination
security.

All comments and concerns presented by the licensee review personnel
were addressed by the NRC examination team. All revisions or corrections
made to the examination were agreed upon by both the licensee and NRC
review teams. After the written examination review was completed all of
the written examination material was collected by the NRC examination
team to insure. examination security.
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At the conclusion of the written examination a review of the examination
was conducted by a licensee representative and the Chief Examiner to
verify that all of the licensee pre-review comments were incorporated.
The candidate's examinations were then graded in accordance with the
corrected key. After the review was complete, one question, 6.04, was
deleted from the examination due to the unexpected- large number of ,incorrect responses..

4. Operating Examinations

The operating portion of the examinations were administered on August 23,
24 and 29, 1989. Eight (0) of the nine (9) candidates passed the
operating portion of the examination.

As documented in Enclosure 4, Simulation Facility Report, the facility'ssite specific simulator continued to display fidelity and operating
problems. Fidelity and operating problems were experienced on the
simulator during the administration of the examination even though the
simulator scenarios were prevalidated with the licensee examination team
on August 14 and 15, 1989. Attachment B, Operating Examination Security
Agreements, documents the security measures required for the prevalidationof the operating examination.

The examiners identified a generic weakness concerning
candidates'ailureto reference plant operating procedures during the simulator

portion of the examination. The failure to use procedures to perform
(or verify) system lineups during both normal and abnormal evolutions
appeared to be a oeneric weakness in operator performance and training.

-This weakness was identified specifically in the areas of reactor
coolant system dilution, boration, and emergency boration. The operators'erformed these evaluations from "memory and without reference to
operating procedures. There were instances when the tasks were "completed,"
but were not completed in compliance with the steps designated in the
appropriare operating procedure.

The operator's reluctance to-.reference normal operating procedures, and
the subsequent management defense of this poor practice at the Exit
Interview, is a significant weakness, and a safety concern.

10 CFR 50 Appendix B, Criterion V, Instructions, Procedures and Drawings
clearly requires that safety related activities be, conducted in
accordance with procedures; The detail, frequency of revision, and
predictable fallibilityof memory, strongly indicate that applicable
procedures should be referenced prior to and during the performance of
such activities.

A second weakness was identified by the examiners during the administration
of the walkthrough section of the examination. This weakness was in the
area of identification and operation of electrical eq'uipment in the plant.-

The two specific areas here were:

( I) Identifying safety related DC power equipment and its operation,
and

(2) Knowledge of the proper method of locally tripping electrical
breakers, specifically the reactor trip breakers.
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The examiners followed up on LER 1-88-016, Reactor Trip Following Earlier
Than Anticipated Criticality. The operators questioned were able to
reference correct procedures and steps to be taken in the event of an
"earlier than anticipated criticality".

5. Exit Neeting

On August 30, 1989 NRC examiners met with representatives of the
licensee staff to discuss the examination.

In response to NRC examiner comments regarding the use of plant
operating procedures, a licensee representative stated that the operators
were not required to use or reference plant procedures when performing
normal or frequent plant evolutions and that it was common for the
operators to perform'evolutions from memory. However, the representative
stated that the depth of the problem would be reviewed by the staff.

The NRC examiners were informed by the licensee staff that the generic
problem of electrical system knowledge and operation had. been identified
by earlier internal audits. The licensee staff member indicated that the
problem was being addressed by scheduling a block of time in the
requalification and training cycles for electrical systems.

~ ~



t

4



50-528/OL-89-01

ATTACHMENT A

WRITTEN EXAMINATION SECURITY'GREEMENTS
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ES-201
Rev 5 01/01/89

ATTACHMENT 2 (continued)

Enclosure 4

RE(UIREMENTS FOR FACILITY REVIEW OF WRITTEN EXAMINATIONS

At the option of the Chief Examiner, the facility may review the written
examination up to two weeks prior to its administration. This review may
take place at the facility or in the Regional office. The Chief Examiner
will coordinate the details of the review with the facility. An NRC

examiner will always be present during the review.

Whenever this option of examination review is utilized, the facility
reviewers will sign the following statement prior to being allowed access
to the examination. The examination or written notes will not by retained
by the facility.
a. Pre-Examination Security Agreement

I Deer- AA ArJ agree that I will not knowingly divulge any
information concern>ng the replacement (or initial) examination
scheduled for F/v . 2,»R< - to any unauthorized persons. I
understand that am not to partic)pate in any instruction involving
those reactor oper'ator or senior reactor operator applicants
scheduled to be administered the above replacement (or initial)
examination from now until after the examination has been
administered. I understand that violation of this security agreement
could result in the exami nation bei ng voided.

1 a ate
a ~%(R

In addition, the facility staff reviewers will 'sign the following
statement after the-written examination has been administered.

b. Post-Examination Security Agreement

I WPP. +484~ did not, to the best of knowledge,
divu ge any snformatson concerning the written examination
administered on Avc> zw lRR to any unauthorized persons. I
did not participate >n prov>dsng any instruction to those reactor
operator and senior reactor operator applicants who were administered
the examination from the time that I was allowed access to the

'examination.

S a Date

Examiner Standards 16 of 18
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ES-201
Rev 5 Ol/01/89

ATTACHMENT 2 (continued)

Enclosure 4

REQUIREMENTS FOR FACILITY REVIEW OF WRITTEN EXAMINATIONS

1. 't the option of the Chief Examiner, the facility may review the written
examination up to two weeks prior to its administration. This review may
take place at the facility or in the Regional office. The Chief Examiner
will coordinate the details'of the review with the facility. An NRC
examiner will always be present during the review.

Whenever this option of examination review is utilized, the facility
reviewers will sign the following'tatement prior to being allowed, access
to the examination. The examination or written notes will not by retained
by the facility.
a. Pre-Examination Security Agreement

I lu,„a Qdr~ow agree that I will not knowingly divulge any
information conce ning the replacement (or initial) examination
scheduled for u 2.Z /AS 7 to any unauthorized persons. I
understand that am not to part>cuspate in any instruction involving
those reactor operator or senior reactor operator applicants
scheduled to be administered the -above replacement (or initial)
examination from now until after the examination has been
admini stered.
could result ' nderstand that violation of this security agreement

e mination being voided.

na re ate

In addition, the facility staff reviewers will sign the following
statement after the written examination has been administered.

b. Post-Examination Security Agreement

I e~cM did not, to the best of knowledge,
divu ge any 1nformatson concerninq the written examination
administered on y ~" ZZ f 9 1 to any unauthorized persons. I
did not participate s prov>dsng any instruction to those reactor
operator and senior reactor operator applicants who were administered
the examination from the time that I was allowed access to the
examination.

S gna re Date

Examiner Standards 16 of 18
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OPERATING EXAMINATION SECURITY AGREEMENTS
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ES-302
Rev 5 01/01/89-

Pre-Examination Security Agreement

I, OPS KAlLE' agree that I will not knowingly divulge any
in ormation concerning the operating tests scheduled for A 2S-30 'lR+
to any unauthorized persons. I understand that I.am not to participate in any
instruction involving those reactor operator or senior reactor operator
applicants scheduled to be administered the above operating test from now
until after, the examination has been administered.

Post-Examination Security Agreement

Signature at

I 3 t L did not, to the best of my knowledge divulge any
in ormation concerning the operating tests administered on z~-M to any
unauthorized persons. I did not participate in providing any instruction to
those reactor operator and senior reactor operator applicants who were
administered the operating test from the time I was allowed access to the
operating test.

Signature ate

~ I

Examiner Standards 9of9
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ES-302
Rev 5 Ol/Ol/89

Pre-Examination Sec rity Agreement

I 8lo mug~ agree that I will not knowingl divulge any
in ormatson concerning the operating tests scheduled for - 2.'b Wl s E-7o- //'+
to any unauthorized persons. I understand that I am not to partscspate sn any
instruction involving those reactor operator or senior reactor operator
applicants scheduled to be administered the above operating test from now

~ until after the examination has been admin'" r

nature ate

Post-Examinatigo Security Agreement

~oarW C +~asrnJ did not, to thh best of my knowledge, divulge any
information concerning the operating tests administered ong-ZS C~ S2$ Ao any
unauthorized persons. I did not participate in providing any instruction to
those reactor operator and senior reactor operator applicants who were
administered the operating test from the tim was allowed access to the
operating test.

ature ate

Examiner Standards 9of9
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Pre-Examination Se'curity Agreement

I M~». ~ H 'gree that I will not knowingly divulge any
information concerning the op'crating tests scheduled for g- r-ts ~. '8-30-0

o any unauthorized persons. I understand that I am not to partic>pate >n any
instruction involving those reactor operator or senior reactor operator
applicants scheduled to be administered the above operating test from now
until after the examination has been administered.

Post-Examination Security Agreement

Signature at)

I . e~G q did not, to the best of my knowledge, divulge any
information concern>ng the operating tests administered on e-z<-zs ~. z.>Htto any
unauthorized persons. I did not participate in providing any instruction to
those reactor operator and senior reactor operator applicants who were
administered the operating test from the time I was'llowed access to the
operating test.

Signature at
p-xo-fj'

Y ~

Examiner Standards 9of9
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Pre-Examination Security Agreement

I a ~ . ~s v~ " agree that I will not knowingly d'vulge any
information concerning t e operating tests scheduled for ~ 2S - a'.u &
to any unauthorized persons. I understand that I am not to partic> ate,sn any
instruction involving those reactor operator or senior reactor operator
applicants scheduled to be administered the above operating test from now
until after the examination has been administered;

Post-Examination Security Agreement

Signature e
gcJ/R 1

I -= - .a . —~-,@id not, to the best of my knowledge, divulge any
information concerning the operating tests administered on -~ $ o any
unauthorized persons. I did not participate in providing any inst uction to
those reactor. operator and senior reactor operator applicants who were
administered the operating test from the time I was allowed access to the
operating test.

Signature at

Examiner Standards 9of9



I



Enclosure (4)

PALO VERDE NUCLEAR GENERATING STATION

AUGUST 1989 REPLACEMENT'XAMINATION

SIMULATION FACILITY FIDELITY REPORT
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PALO VERDE NUCLEAR GENERATING STATION

AUGUST 1989 REPLACEMENT EXAMINATION

SIMULATION FACILITY FIDELITY REPORT

The simulator scenarios prepared by,the NRC examiners for the examination
were prevalidated by licensee representatives and the NRC examination team.
The NRC prepared scenarios were developed using the facility supplied initial
condition ( IC) list and the simulator malfunction list. The IC list and
simulator malfunction list indi'cated a low level of simulator capability as
indicated below.

The IC and simulator malfunction lists supplied for the preparation of the
examination were limiting in that they did not provide a full spectrum of
plant initial conditions or failures.

The ICs provided included a list of twelve (12) ICs. The ICs varied from
2E-8% to 100% power. These initial conditions ar'e only modeled for beginning
of core cycle (BOC) and only for Unit 1 core. The ICs from 2E-8Ã,to 40%%d power
did not have known xenon conditions indicated. This is sparse coverage for
a unit with three reactors which are operated at different stages of core life.
The simulator malfunction list limited the equipment and instrument failures
to selected items.. Examples of the limitations are:

Only being able to fail an NI pre-amp on safety channels A or B, not A,
B, C, and D.

Only being able to fail a safety channel NI middle detector on channels
C and 0, not A, B, C, and D.

Only being able to fail a safety channel NI upper detector on channel D,
not A, B, -C, and D.

Only being able to simulate a water space leak on one safety injection
tank.

Only being able to simulate a gas space leak on one safety injection tank.

Only being able to fail one of the LPSI pumps on an SIAS. Failure of
either HPSI or the other LPSI not included in malfunctions.

Similar cases of the inability to fail specific instrumentation or components
were encountered during the examination prevalidation. Numerous malfunctions
listed on the simulator malfunction list required extended overrides and
simulator operator input for the malfunction to.perform properly.





During the administration of the simulator portion of the operating
examination several simulator anomalies occurred. The anomalies which
occurred during the examination did not occur in the prevalidation of the
examination, nor could the same anomaly. be repeated after the scenario was run.

'Specific events or simulator malfunctions are as follows:

a ~

b.

c ~

Computer trend recorder failure during scenario run.—

Reactor power cutback system would not manually go into manual
select, apparent hardware problem.

Reactor coolant pump (RCP) seal controller failed to the zero
position without simulator operator or board operator actions.
The RCP seal bypass flow should have been sufficient to cool
the seal, however the seal temperatures did increase
uncharacteristically.

d.

e.

g ~

Auxiliary feed water valves to steam generator 2, HV=33 and 37,
did not open or respond as required by automatic signals.

Feed flow to steam generator 2 was lost even though the auxiliary
feed water pump was lined up to feed the steam generator.

Steam generator downcomer controller, SGN-FIK-1123, operated
erratically, jumping from zero to mid-scale.

Motor driven auxiliary feed water pump operating without indication
of amps.

Low auxiliary feed water system pressure for no apparent reason.
Steam generator levels were maintained despite the lower than
required pressure indication.

Main feed water pumps failed to trip with plant operating at
greater than 80% with only one ( 1) condensate pump in operation.
This event was specifically reviewed and enhanced, during the pre-
validation review.

k.

Main feed water pump minimum flow valve did not open as required
when main feed water pump turbine was reset.

A high T cold of 595 F, and increasing, occurred after a trip of a
main feed water pump and subsequent reactor power cut back for no
apparent reason. Event was not able to be repeated.

Following a condensate pump trip a low level in a condenser hot
well occurred; This condition was not credible since the hot wells
are cross connected. The low condenser level did not occur during
the prevalidation of the scenario, .therefore, this appears to be a

modeling problem.
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m.
I

The non essential feed water pump indicated approximately 60
amps at a low flow when the amp reading should have been
approximately 100 amps.

n. A steam generator repressurized after blowing down from a blow
down line rupture. This is a kno'wn simulator problem previously
identified by the facility.

0.

pi

Loss of process radiation monitoring system due to computer "lock up"
during steam generator blow down scenario. Failure did not occur
during prevalidation.

Flow could not be established through the feed water block
valve bypasses to the steam generators. The bypass valves are
the same size as. the block valves therefore flow should have been
indicated. This condition caused operator confusion as to the
cause of the no feed water flow problem. Once the block valves
were opened flow was established.
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U. S. NUCLEAR REGULATORY COMMISSION
SENIOR OPERATOR LICENSE EXAMINATION

REGION ~
****%gEY*****

FACILITY: Palo Verde Nuclear Generati Station

REACTOR TYPE: CE - PWR

INSTRUCTIONS TO CANDIDATE:

DATE ADMINISTERED. August 2 2, 1 9 89

Use separate paper for the answers. Mrite 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 70K in each category and a fina1 grade of at least SOX. Examination
papers will be picked up six (6) hours after the examination starts.

CATEGORY X OF CANDIDATE'S
/VALUE TOTAL SCORE

P c4.W

I OF
CATEGORY

VALUE CATEGORY

4. REACTOR PRINCIPLES (7X)
THERMODYNAMICS (7>) AND
COMPONENTS (10K)
[FUNDAMENTALS EXAM)

33.00 3 . 5. EMERGENCY AND ABNORMAL PLANT
EYOLUTIONS (33K)

9$ ,0
JAR~ *****KEY*****

NAL GR D

6. PLANT SYSTEMS (30K) AHD
PLANT-MIDE GENERIC
RESPONSIBILITIES (13K)

TOTALS

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

Za>icwecj cL cl ~eP

************gEY************
Cand>date Si nature
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ES-201
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ATTACHMENT 2'(continued)

""-"Enclosure.3.. -'

'ROCEDURESFOR THE ADMINISTRATION OF WRITTEN EXAMINATIONS

2.

Check identification badges.
I

Pass out examinations and all handouts.
examination until instructed-to'do so.:,"

Remind appTicanXs not to-review

READ. THE FOLLOWING INSTRUCTIONS VERBATIM:

During the. administration of this. examination the following rules apply:
~ \

1.'heating on"the:examination means an automatic denial of your application*'nd could result in more'evere penalties.

2. After the examination has been completed, you must sign the statement on
the cover sheet indicating that the work:is your own and you have not--—-received-or given.'.assistance..in completing the examination. This must be
done after you complete the examination.

2.

3.

5.

6.

7.

8.

Restroom trips are to be limited and only one applicant at a time may
leave. You must avoid all contacts with anyone outside the examination
room to,avoid even the appearance or possibility'f cheating.

Use black ink ar..dark penci.l.~onl .to facilitate legible reproductions.

Print your name in the blank provided in the upper right-hand corner
of'he

examination cover sheet.

Fill in the date on the cover sheet of the examination (if necessary).

You may write your answers on the examination question page or on a
separate sheet of paper. USE ONLY THE PAPER PROVIDED AND DO NOT WRITE ON
THE BACK SIDE OF THE PAGE.,

If you write your answers on the examination question page and you need
more space to answer a specific question, use a separate sheet of the
paper provided and insert it directly after the specific question. 00 NOT
WRITE ON THE BACK SIDE OF THE EXAMINATION QUESTION PAGE.

Print your name in the upper right hand corner of the first page of each
section of your answer sheets whether you use the examination question
pages or separate sheets of paper. Initial each page.

Before you turn in your examination, consecutively number each 'answer
sheet, including any additional pages inserted when writing your answers
on the examination question page.

Examiner Standhrds 14 of 18
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ATTACHHENT 2 (Continued}
Enclosure 3 (Continued)

9. If you are using separate sheets, number each answer as to category d('. . . , . ) and skip at least 3 lines between answers to
r an

K

10. Write "End of Cate or " ag y at the end of your answers to a category.

11.'" Start'a'ch categ'ory on a new page.

12. -Mrite,"Last'Page." on the last answer she t.
13. Use abbreviations only if they are commonly used in facilit literatur
... Avoid using symbols such as ( or > signs to avoid a sim le trans:,,,.. „.lt;... - .--...t --..; W'*t." '""'"'"""'"'"

14. The point value for each question is indicated int'o Th o t of-bl ko - an space on an examination question a e is
an indication of the depth,.of answer required.

p 9 ls

15. Show all calculations,.methods, or assumptions used to obtain an answer

16.
APNaortploalNCQTrediElAt

may be given Therefore ANSWER ALL PARTS OF THE quESTION
YE ANY ANSWER BLANK. NOTE: art aparti l credit vill NOT be give

17. Proportional grading will be applied. Any additional wrong information
at is provided may count against you. For exampl 'f

p 'sks for four responses, each of which is worth 0.25
e, i a question is

p00210nts and you give five responses each of your responses will be worth
points. If one of your five responses is incorrect, 0.20 will be

deducted and your total credit for that question will be 0.80 instead of
1.00 even though you got the four correct answers.

18. If the intent of a question is unclear, ask questions of the examiner only

examination
19. When turning in you'r examination, assemble the completed examin t'h

questions, examination aids and answer sheets. In add't
mina ion with

turn in all scrap paper.
n a 1 ion

20.

21.

22.

To pass the examination, you must achieve an overall grade of 80K or
greater and at least 70K in each category.

There is a time limit of (6) hours for completion of the examination.
(or some other time if less than the full examination is taken.}

When you are done and have turned in your examinationy o , leave the examination
). If you are found .in this area while the examination

is sti 1 in progress, your license may be denied or revoked.

Examiner Standards 15 of 18





Table 1. Saturated Steam: Temperature Tabie-Continued
Abi PreLC.

Temp ..Lb per
fa(n -" ~ -. 'q In.

t p

Spemhc vo(ume
Sat. Sa(.

: Liqwd Evan Vapor
Vr V( Vl

Sa(.
Liqurd

h(

En(harpy
Sat.

Evap Vapor
hre he

Sa(.
Lrqrnd

sr

Entropy
Sa(

Evap Vapor
Sr $

Temp
fahr

(

NlI
~ ~ ~ 4Q.S

INIi)tl
~ ~ 4)ld

IMI
44.0
INI
4)t.l
~ ted

Isis
SQ.I
SNI
5(tl
Sill
Stl I
5ti.l
$1).I
$)ld
5) i.l
4l I
5(i.l
Sil I
Sit.l
SSI.S

5NI
54.0
5)II
5)2.8
Ni.l
Nl I- SQ.I
SNI
5)t.l
SN I

466.87
485 56
50(.83
524 67

„545.) 1

. 566.)5
587.81
610.10

656.6)

680 86
~ 705.78

73(.40
~ 757.72

754.76

$ 12.53
84(.04
8703)

93).i 7

. 962.79
995 22

102849
1062.59
)097.55

1133.38
~ - ))70.)0

) 207.72
)246 26
128$ .74

)326.) 7
1367,7
1 ~ (00
)4533
1497.8

0 01961
aoisss
0.0)976
0'aisd(
Oa(992

0.02000
aotaos
0.02017
OJ)2026
0.02034

0.02043

aO2062
002072
002081

0 02091
aotiot
0.021)2
002)23
002)34

002)I6
0 02157
002169

~ '002182
0.02194

0 02207
0.0222(
0.02235
0 02249
aO2264

0.02279
0 02295
0 02311
0 0232$
00234$

0.97463
093585
0 d988$
08QIS
0.82958

0.79716
a tssis
0.7364(
aja)Q
0.68065

065448
062938
0 60530
0 582(8
(155997

0.53SQ
0518(4
04943
047947
OA6123

044367
0.42677
0.4)048

. 039479
037966

036507
035099
033741

- 032429
0.31162

029937
028753
027608
0 26499
025425

0.99424
095557
09)862
0 M329
0.84950

O.bij)7
0.78622
0 7$ 65b
CL)2820
aja)OO

0 67492
06499(
062592
a so)ed
03)079

0$ 59S6
asjsis'

51955
0 50070
048257

0.465)3
0 4($ 34
0 43211
04(660
040160

0387(4
037320
035975
0346M
033426

0322)6
0.31048
0 29919
028827
027770

4)3
446.1
450.7
4$5.2
459.9

443
469.)
473$
4785
4Q2

457.9
492.1
497.5
5023
507.1

5)2lr
5169
521.8
526.8
53).7

536 8
54(l
546.9
552.0
5572

562A
567.6
572.9
5783
SQ.)

5$ 9.1
594 6
COL)
605.7
6) IA

7632
7586
754 0
7493
74.5

739 6
734. 7
729.7
124.6
719.5

7)43
109 0
703.7
6952
692.7

687.0
6813
675.5
669 6
663.6

65 )S.
65)3
645 0
Qls
Q24)

6253
618.$
61).5
604.$
5972

589.9
$82.4
574.7
566 8
5558

)204.8
12043
) 204.6
)204.5
)2043

L204.)
12M 8
1203.5
1203.1
)202.7

)202.2
H01.1
120(.i
)200 5
i)9%5

1199.0
119$ 2
i)973
1196.4
119$ A

1)94.3
1193.1
1)9(.9
1190 6
)189.2

1)87.7
1186.1
))84.5
1182.7
))80.9

)179.0
1L76,9
1174.8
11 72.6
)170.2

0 640$
0.6454
0 6502
a6$ 5)
0.6599

0.6648
0 6696
0645
06193
0.6842

0.6890
06939
aSS87
0. 7036
a)OSS

0.7133
03182
0.723)
CL72)0
0.7329

0.7378
0.)I27
0.7476
a)52$
0.7575

0.7625
0.1614
0.7725
0.771$
0.7825

0 8299
0 8213
0812 7
08042
0.7956

a)SM
0.7785
0.7700
07614
a)528

0.7443
0.73Q
a)2)i
0 7)85
a)099

0 7013
06926
06839
06752
Oli665

06577
06489
0.6400
0 6311
06222

06132
0604)
0.5950
0.$ 859
0.5766

0.7876 036 73
0.)977 ossda
0.79 jd 0548S
0 8030 0 $390
0.8082 O.M93

).4704
).4667
1.4629
1.4592
1.4555

1AS)8
1.444
).44
1.440 7
1.4370

1.4333
1.4296
1.4258
1.422)
)A)83

1.4)46
1.4108
).4070
).4032
)3993

)3954
1391$
)3d 76
1.383 7
).3791

13757
1 Jt'(6
i. 675
i. 634
13592

).3550
)3507
).3464
1.3420
)3375

44.0
44.0
4M.I
I)t.l
Ijll
44.0
44.0
4(I ~
4)1.0
4) l.l
5NI
54.0
SN I
$ 12 I
Sil.l

Stll
540
Stl.d
N).I
$)ls
Sil.s
54.0
54l.l
55).I
SSI.I

5N.I
$4.~
SN'I
5) 2.0
$)ll
SN.I
54.8
SMI
Nt.l
St)i

CN I
44.l
Mll
C1ll
Sill

- ~ ~ MII
Clil
Mll
C) 1.0
MLS

Ql.s
SI4 I
C41 I
S)2.8
CLC I

Nll
C4,0
NlI

,
'C)).0
iud
MlI
IQ.I
INI
C)l.l
Ni I
tNI
)42.I
)III
N)0
'(I$

4)'$

432
)$897
)6373
16861
) 735.9

)7869
)$390
)$92.4
)947.0
20023

20599
- 2)id.3

21)$ 1

22392
230).7

2365,7
243), 1

2498 1

2466
26368

27086
2182,1
test,'I
2934 5
3013 4

3094 3
3)355
3(71 2
3(953
32082

0 02364
0 02382
0 02402,
0.02422
0 02444

0.02466
002489
0.0254
002539
0 02566

002595
0 02625
0 026'$7
002691
0.02728

002768
0 0281)
002558
0 02911
0.02970

003037
0 031)4
0 0320(
003313
003455

0 03662
0 03824
004(0$
00427
oo)oje

02434.
023374,
0.22394'2)

IM
020516

0.19615
0.)8737
0.))MO
0 17044
0.16226

0.)5427
01464
0.) 3876
0.13124
0.)2387

0)16Q
010947
010229
0 095)4
005799

008080
001349
0 06595
005797
00(9)6

00347
003173
0 021M
00)30(
aoaooo

026747
025757
02I 796
023865
022960

02208)
021226
020394
0,19553
a)8792

0.(802(
0.17269
0)6534
o.isdis
0.1 51 IS

0.14431
0.13757
0.13087
0.) 2424
0.))769

0 tii)7
0 (OI63
0 09799
0 09))0
0 0837)

007519
005997
0 06300
005730
005078

617.1
622.9
62d 8
Qib
640.5

646 9
6$3.1
659.5
665.9
672A

679.)
8$9
92.9

7000
70)A

714.9
722.9
731.5
7402
7492

7585
7682jjdl
7905
804 I
822 I
8350
d54 2
8730
9060

5506
5422
53$ 6
524. 7
515.6

506.3
496 6
486.7
476 I
Mis.j

454.6
43.)
43),i

'187
405.7

392.)
377.7
362.1
34$ .7
3285

310.1
2902
268 2
243.1
2)2.8

)72.7
(44 7
)020
61A
00

1167.7
1165.1
1(62A
1159 5
1)56A

1)53 2
1) 49.8
I)el)
) 142.2
))38.)

1133.7
1129 0
112I 0
i)1l7
1113.1

))07.0
1100 6
1093.5
1085.9
1077.6

1068.5
1058 4
(047.0
)033 6
)OL).2

995 2
979 7
956 2
934 4

=- 9060

ad)34
08157
ad)IO
O.b294
aQM

()Qaj
0.8458
0$5)4
0.8571
0.8628

0 8686
0.8746
0 $806
O.SbM
0 8931

0 8995
0 9064
0.9137
0.92) 2
0.92dj

0.9365
0,9447
0.9535
0 9634
0.949

0.9901
L.OX6
1.0(69
).0329
1 06(2

0.5)96
03097
0.4997
04896
0.4794

OA689
0 IS83
04474
0 4364
0425)

04134
0 4015
0 3893
03767
03Q)

0.3502
0.3361
03210
03054
0.2892

02720
02537
02337
0 2))0
0 184)

0)490
0 )246
00876
00527
00000

1.3330
13284
13238
13190
)3)4)

)3092
1.304)
)29M
1.2S34
1,2879

).2821
1.2 761
1.2699
1.2634
).2567

).2498
1,242$
).2347
1.2266
).2)79

),2086
).)984
1,)872
).)74
)3591

).)390
1,(2$ 2
1 1046
1 ob$6
1 06)2

CNI
Ni.l
CM.I
Si).0
lie.e

~ Itll
$4,0
Stl.d
Sjl.d
Mll
Ql.l
Ql.l
4l.d
Mt.l
NC.I

NlI
Mie
IMS
C)1.I
8)S.I

INI
CQI
MII
S)t I
SIC I
)4 I
)ItI
Nrl
tliI
)l5

I)'rr(rca(

tempera(ure





Table 2: Saturated Steam: Pressure Tabte

, Spec/t/0 Volumb '..". '. Enthaipy
Abs" Press.

"
Temp Sal; Sat. Sat.

th/Sq In. Fahr Liquid 'vap Ya por Liquid Evap
P vid vl h I hIC

Sat.
Vapor

ha

Sat.
Liquid

Sl

'Entropy

Evap

sr!

Sat.
Vapor

Sd

Abs Press.
Ur/Sq In.

P

I8) IC)
&?I
bsl
13
$3

lad
lid)C
1$ 3

?I.D
)a.s
rae
CII
ff.e
1$ .1
Cl.d
ffe
Ill.l
'I II O

l)lI
I)C.D
ICC I
15I I
ICO I
11$ &
'I CO.I
ISI.I

2N.I
21 1.I
22I I
2) D.I
2II.I
25O I
?Ca I
21& &

,21C I
)IC.I

)coe
)la I
4CC I

2.018
9.323
9.586
01.74
6234
9321
200
303

227.96
25034
26735
281.02
292.71
302.93
312.04
3?a?d

327.$ 2
334.79
341.27
347.33
353 04
3M 43
363.55
36&42.
37308
377.53

3SL.&0
385.91
389.88
393.70
39739
400.97
404 44
407.80
411.07
41435

41735
431,73
444.60

6022
6032
6071

136
6407
6592

719
726

ao
00
0.0
00
ao
00
00
001

0 01 6834
0.017009
0 017151
0 017274
0 017383
0017482
0 017573
0.017659

0017740
001782
0.01789
0 01796
0 01803
O.old 09
001815
001821
0 01827
0.01833

001839
0 01844
001 50
0 old)5
00) 60
001 65
001870
001&75
0 0 1d80
a01885

aalea9
0 01912
001934

330
I 3

64
333
7 5
3 4

2A
5.5
13
59
IS
04

6.)O2
374

,I Q
.067
.9 9
.8 9
.I 4

, 55
.691
.6 I

5

73
79
91
09
52
id
37
69
97

1.52384
1.30642
I.Iilff

20070
13.7266
IOA)94
84967
7.1562
6.1875
SA 36
4.8 79

4 4133
4 0306
3.7097
3 4)Q
3.201 0
2.995d
2.8155
2.65%
2.5129
2.3847

2A
5.5
IS
60
32
20
99

330
)23
Q

333.
73.5
3$ 4
26.7
26390

20087
13,7436
10.4965
8.$ 140
7.1736
6.2050
SA)11
4.89M

DA310
4.0484
3.7275
3 4544
3.2190
3 0139
2.8336
2.6738
2.5312
2.4030

2.2873
2.18217
2.08629
1.99846

.91769

.84317

.)N II

.71013

.65049
39482

134274
I A?554
1.16095

0OC03
27382
47.623

69.73
13020
)6136
180 17
1813

196 27
218 9
236.1
250 2
262.2
272,7
282,1
290.7

298 5
305.S
312.6
319 0
3250
330.6
336.1
341.2
3462
350.9

355 5
599
642
683
72.3
76.1
799
Q6
$ 7.1
90.6

394 0
409 d,
424 2

07 5
060.1
04$ 6
036 I
000 9
982.1
9703
$69.7

S60.1
945.2
933 6
923.9
915 4
907.8
900 9
$94 6

Nb 6
&83.)
877$
a)28
86$ 0
863 4
8590
&54 I
$507
$46.7

Sl?8
839.1
$354
Qlb
82$ 4
825 0
821 6
8 83
8 IS.I
$ )2 0

80$ 9
794 2
NOA

0755
08)A
096 3

05&
31.
433
505
50.9

1156 3
1164.1
1169 d
)174 I
I)71 6
I leo 6
11$ 3.1
1185.3

996
00,1
006
0,
0 5
01.9
02.3
02.

0
6

1202
l?04
1204

187,2 .

I &$ 9
190 4

L191,7
193 0
)94,1

1195.1
'1196 0
1196.9
1197.6

119&3
1199 0

aos42
0 0925
0. 326
0.2349
0 2836
03 2
0. 13)

0335$
03682
0 3921
0 4112
04273
0 4411
04Q4
0 4643

04N3
0404
0 4919
a&$9e
0 50) I
0 5141
0 5206
0.5269
0 5)28
0.53Q

0 543S
0 5490
0 5540
0 5Mb
0 5634
0 5679
05 22
OS 64
0 5805
0 5844

0M&2
0 6059
0 6217

2.1$ 72
20425

.9446
8455
,6094
3043
4447
Ail 5

)3962
13313
I.?QC
I?474
13167
1.1905
1,1675
1.1470

1.12SC
1,1115
1.0960
I 0&15
I.offI
1,0%4
1.0435
1.0322
1.0215
1.0113

) 0016
0 S923
09d)4
09NS
09665
09585
0 9508
09433
0 9361
0.9291

09223
0 C909
0 CQO

2.1&72
2.0967
2.0370

.9781
A443

1.7879
. 56S
.7552

1.7320
1.6995
1.6765
1.6M6
1.6440
I 6316
1.620$
1.6113

1.6027
1,5950
1.5879
I.MI3
L.s)M
1.5695
1.5641
1.%91
).$543
).5498

1.5454
1.54)3

5374
5336

299
264
?30
197
166
135

1.5105
1.496&
1.4O47

I $)l)5
I)5
&so
13
58—

1&8
Iiaccl)l
2$ 8
Sl I
ia I
5$ I
CO I
)I.I
CO I
Cl.l

IIOI
IIII
I?O ~lllI
Iil.l
Isl I
lffI
l)$ ~
ICD I
1)C I
)DO I
21I I
2)l I
2) II
)III
)II.I
NII
)IO I
2ICI
)la I
SNI
)IC I
4N.D

45&.I
5CO.I
%I I
COCO

CSI I
)III
)llI
NO I
OLD I
I)II
$ $ $ ,8

IDOO I
lsllI
IICD I
IIIII
12ll.&

1?5I I
I)N.l
INO I
ICCDI
lillI
lff)I
'151& I
IffaI
LCLO I
I 1)O I
Ill&I
ICCO I

"I)III
i)IDI
IllsI
10)OO
illsI
?ICC I
2ND I
?iffI
2ND I
?CCI I
2)col
21)O I
2)CO I
)NDI
)ICC I

~ ))CC I
)ill?'

~ ~ Al

56
22
&0
76
45
$9ll

8
2

64
65
66

66811
67391
67953
6Q 96
69022
695 31
70028
7050&
70547

456.28
467.01
476 94
48620
494 89
50308

51084
$1831
52524
Q 1.95

'53839"
544 Sb
55053
55628
56132
567.19

57238
5)742
582.32
M).07
591.70
%620
600 59
604 $ 7

609 05
613.13

6 7,12
6 102
6 4$ 3

001954
001975
0 01994
002013
002032
0.02050

002069
002087
0 02105
0.02123
002141
0021'59
002177
0 02195
002214
002232

0.02250
002269
002288
002307
0 02327
002346
0 02366
002387
0 02407
002428

0 02450
002472
002495
002517
0 02541
002565
0 07615
002 69
002727
002 190

007859
0 02938
0 03079
0 03134
003762
00342d
00)681
OOW72
0050/8

1.01224
090787
0&21Q
0.74962
068&11
0 63505

03)d)0
asieo9
0.51197
0 ~ 796$
0 45064
042436
0 40047
0.37&Q
03%59
034013

032306
030722
029250
027871
026%4
025372
024235
023159
0 22143
0 2117$

020?Q
0 19390
0 ldffb
0 )7761
0 16999
0 16266
0148&'I
013603
0 )2406
01 I?b)

0 10209
009172
008165
007171
0061%
00507)
003771
OOIL9L
000000

103179
0.92762
Obit)7
0,76975
0 70&43
0.65556

0 60949
0.56&96
0.53302
as 0091
0 47215
0 44596
042224
040058
038073
036245

034556
032991
031537
0301 78
0.2&911
027)LS
0 26601
025545
024551
023607

022)13
021 6
0?l 52
0 20278
019 40
0 1883
017 0
016 7

015133
014076

0 )3068
0 12110
0 11194
0 10315
009470
0 08'100
00/452
00%63
005078

437.3
449 5
460.9
4 71.7
481.9
491.6

500.9
509 8
51$ 4
526 7
534.7
542 6
55al
557,5
564 I
571.9

5188
M56
592.3
$98 I
605 3
611.7
6'IS 0
624.2
630 4
636.$

642.5
648 5
654 5
660 4
666 3
672.1
683 8
695 5
70 .2
119 0

)31.7
744 5
)5) 3
770 7
7851
601 8
824 0
8755
906 0

767.5
1%,1
7433
732,0
7?O'9

7103

699.8
f96
6795
669 I
660 0
6504
Q09
Q13
622.2
613.0

603 8
594 6
$854
5765
567 4
SM4
549 4
5403
5313
5223

51).
503 8
494 6
ids
475
466 2
446
~ 26
406 0

361 6
3)76
N?3
2dS I
254 7

218 4
169 3
561
00

1204.8
1204.7
1204.3
1203.)
1202.$
1201.8

)200.7
'1994

1198 0
1196 4
1194 7
1192.9
1191.0
1189 I
III).0
)184 8

1182 6
1180 2
1177.8
1175 3
1172.8
1170 I

16).4
164 5
161.6
lse 6

115
IIS
114IliIli
113
113
112lll
llo)
1093 3
1082 0
IO697
los'I 8
1039 8
1070 3
993 3
9)l 6
906 0

0 Q60
0 Q90
0 6611
0 6723
0 6828
0.69M

0 7022
0.7111
0,)197
0 7279
0.73M
0 7434
0 7507
0 7578
0 7647
a)) li
07780
0.)Q)
0 7906
0.7966
0 8026
0 8085
0 $ 142
0 8199
0 d?54
0 Q09

OQQ
0 &417
0 f70
0 &522
08574
0 &625
08727Off
0 8929
090 I

0 9139
09?47
091%
0946$
0 9588
09728
0 9914
1035)
I 0612

08378
0814&
a)936
0.7738
0 7552
013)1

0.7210
a)osl
06&99
0 6753
06612
06476
0 6344
06216
0 6091
03969

O.M50
0 5733
0 5620
05507
0 5397
osffd
0 5182
05076
04971
04867

0 4765
0 4662
04%
044 9
043 8
042 6
0 4053
03&48
03640
0 3430

0 3206
02977
02741
0 2491
02215
01&91
01460
00487
0 0000

IA)3$
LA639
1.4547
1,4461
1.43dl
1.4304

IA232
IA163
1.4096
IA032
13970
13910
)3&sl
1.3794
1.3)3&
13683

13630
1.3577
13525
13474
13423
13373
1,3324
lg?74
1.3225 ~

1.3176 .

)31
1.30 79

.3030

.29S
293
288
27&0

676
,2569

I 2460

1 2345
1 2225
1 2097
1.195&
I 1803
I 1619
11373
1 0832
I 0612

45I I
sla.l
$ 50 I
Sff I
IIII
IN.O

1$ 1 I
C)l I
ISO.I
SOO I
DSI I

1)OO I
LISO.I)illI
11 ffI
llff.e

IIIII
1)OC I
l)llIlilllIillI
150) I
1511 I
ills I
ICSI I
llll.e
115I I
i)CD I
ICSO ~
1)CD I
1)ffI)lllI
)'IO'I ~
2)CI I
21)O IlillI
)SCI I
)COO I
21CD I
? ICD I
)NC I
)OOC I
)lffI
NCOO
))lid'
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EQUATION SHEET

firma
M ~.mg

E ~ mC
2

KE ~ ~v.2
PE ~ mgh

W~ vhP

hE ~ 931hm

Q~PnC hT
P

Q ~ UAhT

Puz ~ W mf
p p 1pSUR( t)

P~P e t/T
0

SUR 26.06/T

v . s/t
s~v t+.pat 2

0
a~ (v -v)/tf o
v ~v +atf o
Q e/t

Nc.t Work (out)
Cycle efficiency

EEnergy (in)

-XtA~ XN A~Ae
0

'X ~ ln 2/t, ~ 0.693/t>

(t).)(t )t, (eff) ~

(t, +t)
-Ex

0
ux

0I-I 10-"/~
0

TUL ~ 1 3/u
HVL ~ 0.693/u

T ~ 1.44 DT

eff
SUE 26 S-p
T - '(<*/p ) + I:(r- p)/).„pj
T <*/(p -8)
T ~ (S .p)/ 1 ffp

p ~ (K ff-1)/K ff hK ff/K ff
p $ i*/TKff] + tS/(1 + X ffT)]

P ~ E)U/(3 x 10 )
10

E ~ Na

WATER PARAMETERS

1 gal. ~ 8.345 1bm

1 gal. ~ 3.78 liters
1 ft ~ 7.48 gal.

~ Density ~ 62.~ ibm/fr./ 3

3
Density ~ 1 gm/cm

Heat of va~orizatiou ~ 97p Etu/ibm

Heat of fusicn ~ 144 Btu/ibm

Atm = 14 ' psi = 29.9 in.

1 Ct. H20 = Q.4333 1bf/in2

SCR ~ S/(1 - K )eff
CR MS/(1-K )

. x effx .

CR1(1 - K ff)1 ~ CR2(1 - K ff)2

| 1/(1 K ff) CR1/CRp

MM (1-K ) /(1-K )

SDM ~ (1 - K f )/k
-5

g* ~ 1 x 10 seconds

-1
ff ~ 0 ~ 1 secondseff

Ildl I2d

2- 2

R/hr ~ (0.5 CE)/d (mer'ers)2

R/hr ~ 6 CE/d (feet)2

HISCELLAVEOUS COVUERSIONS

1 Curie ~ 3.7 x 10 dps10

1 kg ~ 2.21 ibm

1 hp = 2.54 x 10 BTU/hr3

6
1 M~ = 3.41 x 10 Btu/hr
1 B« = 778 <t-lb<

~ ~

1 inch ~ 2.54 cm

F~ 9/S C+32
C=5/9 (F-32)
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CATEGORY IV
REACTOR THEORY (7/), THERMODYNAMICS (7/)

COMPONENTS (10/)

+QUESTI OIM

4. 01 (1. 0)

MULTIPLE CHOICE (Select the correct answer)

A startup is to be performed 10 hours af ter a trip from 100/ power,
and the Estimated Critical Position (ECP) has already been calculated.

Which of the following events would cause the ACTUAL critical .control rod
position to be LOWER than the calculated ECP, assuming a negative MTC?

a. The condenser steam dump pressure e setpoint is increased 25 psig.

b. Boron concentration is increased from 1140 ppm to 1150 ppm.

c. The startup i- delayed until 20 hours after the trip.
d. All steam generator levels are decreased 5/ just prior to startup.

+REFERENCE
PVNGS Reactor Theory, page 7-26.
KA 192008K101 .~. 4/3 ~ 5





+QUEST ION
4. 02 (1. 0),

MULTIPLE CHOICE (Select the correct answer)

A reactor is subcritical with a Keff of 0.95 and a source range count rate
of 200 counts per second (CPS) ~ Control rods are subsequently withdrawn to
add reactivity and raise Keff to 0.967.

Which 'of the following is the steady state count rate after this reactivity
addition?
a. 300 CPS

b. 600 CPS

c. 6,000 CPS

12,000 CPS

+ANSWER
A '

/ (1 — 0.95) = 200 (given information);

10 / (1 — 0.967) =. X

S = 10

X = ~O0 CPS

+REFERENCE
PVNGS Reactor Theory, 11.5 (page 11-25).
KA 192008K i0~ 3. 9/4. 0
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~QUEST ION
4. 03 (1. 0)

MULTIPLE CHOICE (Select the correct answer)

A natural circulation cooldown is in progress using 41AO-1ZZ13, Natural
Circulation Cooldown. Average RCS temperature is 500 F and RCS pressure is
2220 psig. The Reactor Operator has just finished addina enough boron for
a 300 ppm boration to comply with Technical Specifications (3.1.1.1).

Which of the following events could cause a dilution of the RCS?

a. Isolating the SB steam bleedoff.

b. Degassing the RCS.

f~la< h
c. Opening the Pressuri "er~spray valves.

d. Void formation in the Reactor Vessel Head.

+ANSWER
D

+REFERENCE
Procedure 41AO-iZZ13, page 10 of 47 (Vol 9, tab 21) .

KA 192007K105 ~. 2
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+QUESTION
4. 04 (1. 0)

I'MULTIPLE CHOICE (Sel ect the correct answer )

A natural circulation cooldown is in progress in accordance with
41AO-1ZZ13, Natural Circulation Cooldown. The Reactor Operator has just
finished adding enough boron for a 300 ppm boration to comply with
Technical Specifications (3.1.1.1).
Which of the following time periods identif ies how long will it take to
achi eve proper boron mi >: ing'7

a. 5 to 20 minutes.

b. 20'o 60 minutes.

c. 1 to 2 hours.

d. 2 to 4 hours.

+ANSWER
p

+REFERENCE
Procedure 41AO-1ZZ13, page 10 of 47 (Vol 9, tab 21) .
KA 192007K105 3. 2
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+QUEST ION
4 05 (2. 0>-

MULTIPLE CHOICE (Select the correct answer)

Technical Specification 3. 1. i ~ 6, Regulating CEA Insertion Limits, requires
th t CEAs be withdrawn above specified limits. If the Long Term and Shorta ~

Term Insertion Limits are exceeded for greater than 4 hours per 4 hour
period, power increases must be limited to less than 5/ per hour.

Which of the following reasons describes why the rate of power increase is
limited'

a. To assure that Shutdown Margin will be maintained at the higher power

level�

.

b. To limit the effects of radial 'Xenon redistribution to within FSAR

assumpt.ions.

c. To assure that the effects of a CEA ejection accident are limited to
acceptable levels.

r

d. To protect the fuel cladding from Pellet-Clad Interaction in high flux
areas.

+ANSWER
8

+REFERENCE
PVNGS Technical Specification Bases, page B 3/4 1-6.
KA 192005Y~1 15





+QUESTION
4. 06 (1. 0)

MULTIPLE CHOICE (Select the correct answer)

The reactor is at. Beginning of Cycle (BOC) and has been operating steady
state at 75/ for the last two days.'ower is increased to 100/ in one hour
by primarily using CEA withdrawal.

Which of the following statements describes how Xenon will affect the core
f lux shape over the next two (2) hours?

a. Xenon buildup in the upper core regions wi'l l force the flux peak lower
in the core.

b ~ Xenon buildup in the lower core regions will force the flux peak higher
in the core.

c. Xenon burnout in the upper core regions will force the flux peak higher
in the core.

d. Xenon burnout in the lower core regions wi I I force the flux peak lower
in the core.

+ANSWER
D

+REFERENCE
PVNGS Reactor Theory NLA09-0> 10.2.5 (page 10-42).
KA 192006K108 i. 4
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+QUEST ION
4. 07 (1. 0>

MULTIPLE CHOICE (Select the correct answer)
4

The Power Defect i s the sum of the Moderator Def ect and the Fuel Def ect.
The value of each component is determined by using the Moderator
Temper ature Coef f icient (MTC> and Fuel Temperature Coef f icient (FTC>
multiplied times a change in temperature.

Which of the following statements identifies the LARGEST component of the
Power Def ect. over core life during power operations (Mode 1)?

a. The Moderator Defect is largest throughout core life.
b. The Fuel Defect is largest throughout core life.
c. Each component contributes appro:< imatel y an equal amount, actual power

level determines the largest component.

d. The Moderator Defect at BOC, and the Fuel def ect at EOC.

+REFERENCE
PVNGS Reactor Theory, NLA09-0~, 8.7.4 (paoe 8-56) ~

KA 192004K108 ~. 1
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+QUEST ION
4. 08 (1. 0)

MULTIPLE CHOICE (Select the correct answer>

SHUTDOWN MARGIN is the amount of reactivity that the reactor is
subcritical, or could be made subcritical, assuming certain'conditions.

Which of the following assumptions IS part of the SHUTDOWN MARGIN
def ini tione

a. No changes in any part-length CEA position.

b. The reactor is Xenon free.

c. RCS cooldown to less than 210 F.

d. All CEAs are fully inserted.

+ANSWER
A

+REFERENCE
PVNGS Technical Specification Definitions, page 1-E.
KA 192002K I 10 3 ~ 6
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+QUEST ION
4.09 (1;0)

NULTIPLE 'CHOICE (Select the correct answer)

Britt'le fracture is a failure mechanism of concern for low alloy steel
pressure vessels. Several operational limitations help reduce the
possibility of brittle fracture occurring.

Which of the following operational limi-ts effects brittle fracture
potential'

a. RCS Pressure Saf ety Limit.
b. RCS cooldown rate limits

c. Ninimum temperature for criticality limit.
d. RCS chemistry

limits.'ANSWER

B

~REFERENCE
PVNBS Technical Specification Bases 3/4. 4. 8, page B 3/4 4-6 ~

KA 193010K104 >. 7
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~QUEST ION
4. 10 (1. 0)

MULTIPLE CHOICE (Select the correct. answer)

Technical Specifications limits AZINUTHAL POWER TILT to within specified
limits when the Reactor is operated above 20/ „rated thermal power.

Which of the following statements describes the Technical Specification
Basis for this limits
a. It provides additional assurance that the core was properly loaded.

b. It assures a 95/ probability and 95/ confidence level that that the
margin to DNB will not be e..ceeded.

c. It maintains the accuracy of radial 'peaking factors used for core power
distribution calculations.

d. It assures that each a"imuthal section of the core will not evceed
2200 F fol lowing a LOCA.

+ANSWER'

PREFERENCE
PVNGS Technical Spec'ification Bases i/4.2 ~ i.
KA 19 ~009K107

10





+QUEST ION
4. 11 (1. 0)

MULTIPLE CHOICE (Select the correct answer)

PVNGS Technical Specifications limits the Linear Heat Rate to 13. 5 kW/ft
(LCO 3. 2. 1) .

Which of the following is the Technical Specif ication basis for this limits
a. It prevents fuel centerline melting after a

LOCA.'.

It I imi ts peak cl adding temperature to 2200 F af ter a LOCA.

cd It limits (95/ assurance),DNB for any anticipated operational
occurrence.'.

It prevents'ritical Heat Flu>', after a LOCA.

+ANSWER
B

+REFERENCE
PVNGS Technical Specif ication Bases 3/4.2. 1.
KA 193009K105 3. 5

11
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+QUESTION
4. 12 '(1. 0)

MULTIPLE CHOICE (Sel ect the correct. answer )

Departure from Nuc1 cate Boi ling (DNB) can cause rapid increases in fi.<el-
centerline and cladding temperatures by greatly reducing the heat transfer
coef f icient.
Which of the following statements best describes the cause of DNB'?

High heat flu>: .produces boiling bubbles that begin to form a fi 1m
on the fuel rod bef ore they can be swept away.

High heat fluv raises the bulk coolant temperature to greater than
saturation and the coolant instantly flashes into a steam blanket.

C ~ Excessive local heat fluv causes a rapid i'ncrease in the Heat
Transf er Coef ficient which results in fuel centerline melting.

d. High heat flu>: causes Nucleate Boiling transition to Bulk Boiling
which increases Peak Cladding Temperature to greater than 2200 F;

+ANSWER
A

+REFERENCE
PVNSS Thermodynamics and Heat Transfer, page 7-5.
KA 193008K104 Z. 1/3 ~ 2

12
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+QUESTION
4. 13 (1. 0)

NULTIF'LE CHOICE (Sel ect the correct answer)

PVNSS has e>,perienced a load rejection and loss of offsite power. A
subcooled natural circulation cooling has been established using AFW and
Steam. Generator atmospheric dump valves. RCS hot. leg temperatures are
decreasing at a 10 F/hr cool down rate.
Which of the following actions would INCREASE the amount of RCS natural
circul ati on f low'7

a. Increasing RCS pressure.

b. Lowering SS water level.
c ~ Increasing steam dump flow.

d. Waiting one hour for decay heat to decrease..

~ANSWER
C

+REFERENCE
Lesson NLA06-02-RC-005', page. 1i, 5'. 1.4 (objective EOb).
KA 19=00BK125 4. 1
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+QUEST ION
4. 14 (1. 0)

NULTIF'LE CHOICE (Select the correct answer)

PVNGS has evperienced a load rejection and loss of offsite power. A

subcooled natural circulation cooling has been established using AFW and
Steam Generator atmospheric dump valves. RCS hot leg temperatures are
decreasing at a 10 F/hr cooldown rate.

Which of the following conditions could severely reduce steady state
natural circulation fI ow?

a. Lowered S/G water level uncovering 20/ of the S/G U-tube surface area.

b. Formation of a steam bubble in the upper regions of the reactor head.

c. Rapidly raising S/G water level.

d. Ga's or vapor voiding inside the S/G U-tubes.

+ANSWER
D

+REFERENCE
Lesson NLA06-02-RC-009, paqe 15, 9. 1.4 (objective EO4) ~

KA 19a007K104 >. 0

14
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+QUEST ION
4. 15 (1 ~ 0)

MULTIPLE CHOICE (Select the correct answer)

A subcooled 'liquid (>50 F, ~50 psig) is pumped through a piping system at
OOOO qpm. A sudden valve closure (5 second stroke time) at the end of a =

long piping run causes water hammer that damages several piping snubbers
and ruptures the piping.

Which of the following parameter changes would REDUCE the amount of water
hammer? CASSUME all other'arameters remain constant.3

a. Decreasing the system temperature.

b. Decreasing the system pressure.

c. Decreasing the system flow rate.

d. Decreasing the valve stroke time.

+ANSWER
C

+REFERENCE
Fluids NLA04-03-003-H001 (Vol 20, tab 3, p Z-4, N').
KA 193006K104 3. 6





+QUEST ION
4. 16 (1.0)

NULTIPLE CHOICE, (Select the correct answer)

An operator drops his Self Indicating- Dosemeter (SID) while working with a
maintenance team in a radiation. area. Visual inspection reveals no obvious
damage to the SID, but it now reads off scale high.

Which of the following actions should the operator take?

a. The operator should try to find a Radiation Protection Technician and
inform him of the situation.

b. The operator should leave -the radiation area and report the
dropped SID to Radiological Protections

c. The operator should conclude his work within his assigned stay time,
and ensure that his TLD is read after he leaves the RCA.

d. The operator should inform hi s co-workers, leave the RCA, and inform
Radi ol ogi cal Protect ion.

+ANSWER
D

+REFERENCE
PVNBS Radiological Work F'ractices Training, page C05.
KA 191002K119 ~. 1/~..~
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+QUEST ION
4; 17 (1. 0)

'ULTIPLE CHOICE (Belect the correct answer)

Prior to closing any-alternating current (A.C. ) circuit breaker, the two
power sources must be in phase to prevent component damage.

Which of the following statements describes how this requirement is assured
when closing the Main Generator output breakers, with the syncroscope
selector switch in the COMP/MAN position.

a. The output breakers are interlocked with the syncroscope to preven't
closing unless both lines are in phase.

b. The'output breakers are'lways closed onto a. deenergi=.ed bus so that
paralleling is not necessary.

c. The operator must properly parallel across the breaker, no
electrical interlocks are provided.

d. All 2i0 KV breakers are the:break-before-make design which allows
for any breaker closing sequence.

+ANBWER
C

~REFERENCE
Procedure 410P-iMB01, Main Generation and Excitation, >.32 (vol ~, tab 24,
page 9) .
KA 19100BK107 a. 0/3. 3

17
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«QUESTION
4. 18 (1. 0)

NULTIPLE CHOICE (Select the correct answer)

During power operations, one 4. 16 KV ESF bus has been deenergi".ed because
of a spurious Normal Supply Breaker trip ~ The Emergency Diesel Generator
failed to start. The operator is ready to reenergize the ESF. bus by
reclosing the Normal Supply Breaker.

Which of the following statements describes the syncroscope needle motion
just prior to closing the feeder breaker onto a deenergi"ed busT

a. It will be stationary, no rotation will be observed.

b. It will rotate slowly in the FAST <clockwise) direction.
c. It will rotate slowly in the SLOW'counter clockwise) direction.
d. It will oscillate (about 15 degrees) at the 12 0'clock position.
«ANSWER

A

«REFERENCE
Training Article PB, 4. 16 KVAC Class 1E Power System (vol 4, tab 10).
KA 191008K107 3. 0/"'. 3
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+QUEST ION
4. 19 (1 ~ 0)

MULTIPLE CHOICE (Select the correct answer)

During power operations, Normal Supply Breaker (PBA-S0~) one 4. 1E KV ESF
bus has been deenergi"ed because of a spurious trip. The Emergency Diesel
Generator failed to start. The operator is ready to reenergi"e the ESF ~ bus
by reclosing the Normal Supply Breaker. The operator places the Control
Room switch to close WITHOUT turning on the syncroscope.

Which of the following statements describes the breaker response?

a. It will close, but the syncroscope circuit will delay actual breaker
closure until both lines are in phase.

b ~ It will rlose, because closure interlocks are bypassed when the
oncoming bus is deenergi".ed.

c ~ It will NOT close, because the two lines may be out of phase and
breaker closure could damage the breaker.

d. It will NOT close, because the syncroscope selector switch is
interlocked with the breaker closure circuitry.

+ANSWER
D

+REFERENCE
Training Article PB, ~. 1. 1 (Vol 4, tab 10, p 4).
KA 191008K107 ~. 0/Z. W

19
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+QUEST ION
4. 20 (1. 0)

I'1ULTIPLE CHOICE (Sel ect the correct answer )

The VCT is provided with two level indicators, one with a DRY reference leg
(LT226> and one wi th a WET ref erence l eg (L7227)

A problem with the Aux Building HVAC causes both reference leg
temperatures to increase by. the same amount.

Which of the following correctly describes the effect on the indicated VCl
l eve 1?

LT226 indication is the same as actual level
LT227 indication is higher than actual level

„,and

b. LT226 indication is lower than actual level, and
LT227 indication is higher than actual level.

C ~ LT226 indication is higher than actual level
LT227 indication is higher than actual level

and

d ~ LT226 indication is lower than actual level, and
LT227 indication is the same a. actual level.

+ANSWER
A

+REFERENCE
RC-PLCS Training Article 4.2. 1 (Vol 5, tab 14, p 10>.
KA 191002K108 Z. 1

gJ
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+GUEST ION
4. 21 <1. 0)

MULTIPLE CHOICE <Select the correct answer)

The normal supply breaker for bus PBA-SOB has just tripped on fault and its
l ockout relay i s energi =ed.

Which of the following statements describes how the Reactor Operator can
identify the faulted "condition with the lockout relay energi=ed?

a. Both the tripped and closed indicating lights are energi".ed.

b. Both the tripped and closed indicating lights are NOT energi".ed.

c. This indication is NOT available in the Control Room and can only be
determined locally.

d. The tripped indicating light is brighter ~

+ANSWER
d

+REFERENCE
Training Article PB, section ~.2. 1.2 <Vol 4, tab 10, p 5).
KA 19100BK1 1 1

21





+QUESTION
4. 22 (1. 0)

MULTIPLE CHOICE (Select the correct answer)
1

The 8 Emergency Diesel Generator is -operating at 95/ load in parallel with
the Normal Supply 4. 16 KV Class (PBB-S04) power supply for surveillance
testing. The operator places the GOVERNOR Raise/Lower Control Switch to
the LOWER position.
Which, of the following statements des'cribes how the Emergency Diesel
Generator (EDG) will respond7

Generator kilowatts will decrease"until either the operator
releases the switch or the EDG trips.

b. Generator frequency, RPMs, and kilowatts'ill decrease until
either the operator releases the switch, or tPe EDG trips.

C ~

d ~

Generator voltage will decrease. until the 4. 16 KV Vital Bus
supply breakers open on Under Voltage.

Generator frequency and RPMs will decrease until either .the
operator releases ~ the switch or the EDG trips.

+ANSWER
A

+REFERENCE
Training Article DG 5 DF, 4.3.2.6. l. ~ (vol 2, tab 5, page ~4).
KA 064000K101. 4. 1/4. 4
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~QUEST1QN
4. 23 (1. O)

I'1ULTIPLE CHOICE (Sel ect the correct answer )

The B Emergency Diesel Generator is operating at 95% load in parallel with
the Normal Supply 4. 16 KV Class (PBB-SO4) power supply for surveillance
testing. The operator places the VOLTAGE Raise/Lower Control Switch to the
LOWER position for three (3) seconds.

L @vp', hc p 'Q 0.4'g~ ( I <. ~lr
Which of the fol lowing statements describes how the Emergency Diesel
Generator (EDG) will respond? Q ai 6 (4( ku~r

.J

a. Generator Voltage wi1 1 decrease."

b. Generator Ki 1 ovars'i 1 1 decrease.

c. Generator Kilowatts wi1 1 decrease.

d. EDG Frequency and RPNs will decrease.

+ANSWER
B

+REFERENCE
Training Article DG Zc DF, 4 3 2 6. 1.2 (vol 2, tab 5, page 34)".
KA O64OOOK1O1 4. 1/4„4





'QUESTION
4. 24 (1. 0)

MULTIPLE CHOICE (Select the correct answer)

The Pressurizer Level Control ler is a Porportional-Integral-Derivative-
<PID) type of controller, with the Derivative portion of the control
function tuned out. A spurious charging pump trip initially causes a
steadily increasing (LINEAR) level error magnitude.

Which of the following statements describes how the PID controller output
resp onds'?

a. Output will quickly change to a minimum value, and then remain steady.

b. Output wi l l decrease steadily (linear) to a minimum'alue.

c. Output will decrease at a increasing l ate (faster than linear) to a
minimum value.

d. Output will decrease at a decreasing rate (slower than linear> to a
minimum value.

END OF CATEGORY IV

+ANSWER
C

+REFERENCE
RC-PLCS Training Article 3. 1.5 <Vol 5, tab 14, p 6> ~

KA. 19100=K101 i. 2
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CATEGORY V
EMERGENCY PLANT EVOLUTIONS (33/)

+QUEST ION
5. 01 (1. 0)

MULTIPLE CHOICE (Select the correct answer)

.Reactor and Plant Startup are in progress. Reactor power is 25/ and Group
5 is withdrawn to l>2 inches. The Reactor Operator notices that one of the
Group 5 CEAs position indicates 120 inches. When the Shift Supervisor
verifies this condition, both operators notice that one Shutdown Bank CEA
is still fully inserted.

Which of the following courses of action should the Shift Supervisor take
when the Shutdown Bank CEA is found fully inserted?

a. Stabili=e the plant, reduce turbine load to match reactor power, and
verify actual rod positions.

b. Place the CEDM control system in Standby, stabili "e the plant, reduce
reactor power based on the amount of lime After Deviation.

c. Commence reactor shutdown, be in Hot Standby within 6 hours, and
verify that Shutdown Margin requirements are met ~

d. Immediately initiate a manual trip of the reactor, and proceed to
41EP-1ZZ01, Emergency Operations.

+ANSWER
D

+REFERENCE
PVNGS 41AO-1ZZ11, Dropped or Slipped CEA, page 5 (vol 9, tab 17).
KA 000005A20~ 4 '

25
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+QUESTION
5. 02 (1 ~ 0)

I'1ULTIPLE CHOICE (Select the correct answer)

The reactor is operating at 50/ powers A dropped CEA has just been
recovered per 41AO-IZZ11, Dropped or Slipped CEA. Reactor power must now
be held constant for 1 hour.

Which of the following reasons describes why reactor power is held constant
for 1 hour?

a. This wi l I ~ al l ow any induced Xenon transi ent enough time to stabi l i"=e.

b. This allows the Reactor Engineer time to assess the power distribution.
c. This ensures COLSS has accurate reactor power inputs from incore

detectors.

d. This assures that Thermal Nargins will not be exceeded upon returning to
higher power levels.

~ANSWER
Et

+REFERENCE
PVNGS 41AO-1ZZ11, Dropped or Slipped CEA, page 8 (vol 9', tab 17) .

KA 000005K106 '3. 8
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+QUEST ION
5. 03 (1. 0)

NULTIPLE CHOICE (Select the correct answer)

Dur ing a Ioss of al I AC power procedure 4 1RO-1 ZZ09, Bl ac kout, requires that
Steam Generator pressure be maintained less than 1250 psi a. One basis for
this pressure limit is to reduce the possibility of a Steam Generator
Safety Valve failing to reseat.

Which of the following statements is the other basis for this pressure
limits
a. It prevents an uncontrolled radioactive release path if primary to

secondary leakage exists.

b. It maintains Tave within the assumed limits of the FSAR to ensure
accurate Nuclear Instrument indication.

c. It assures that the Turbine Driven AFW pump can supply adequate flow to
restore SG level and remove decay heat.

d. It reduces the amount of cyclic stress on the Steam Generators caused by
excessive SRV actuation.

+ANSWER
A

+REFERENCE
Blackout Simulator'Lesson Plan, EO-4 (vol 12, tab 2 ' page 5) ~

KA 000055K302 4.6
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+QUEST ION
5. 04 (3. 0)

MATCHING
I

PVNGS Unit 1 has been operating at 100/ for several weeks.
JUST OCCURRED. 41RQ-1ZZ09, Blackout, is being performed.

A BLACKOUT

HAS'rite

the letter of the correct TIME PERIOD next to the CONDITION listed
below. Only one (1) TIME PERIOD is correct for each CONDITION, 'bu+ the
same TIME PERIOD may be used once, more than once, or not at al l.

(0.5 points each)
TIME PERIODS:

a ~

b ~

C ~

d ~

e.

15 minutes QR LESS.
20 minutes.
30 minutes.
60 minutes.
90 minutes.
120 minutes QR MORE.

CONDITIONS:

1. The length of 'time an EDG can run unloaded, without cooling water
during Blackout. condition

2. The length of time Class 1E instrumentation can be powered by the
associated batteries during Bl'ackout conditions (according to
4]RQ-1ZZ09).

The MAXIMUM length of time af ter loss 'of forced RCB flow for
indications of natural circulation to be apparent.

4. The MAXIMUM amount of time to have the Technical Support Center
activated after declaring this emergency event.'

The length of time a secured RCF'n hot standby can last, without,
cooling water nor seal injection, before seal damage occurs
(control bleedoff valve is shut).

6. The approximate length of time it. will take to uncover the reactor
core if NO source of Steam Generator feed can be initiated.

+ANSWER (0.5 each)
1. D 2. E 3. A 4. D 5. B 6. D

(¹6: actual value in 41AO-1ZZ44 Appendix L is 59 minutes)

+REFERENCE
Blackout Simulator Le~son Plan, EO-'P,
Emergency Operations, Appendix E (¹ i:
Motor Emergency, 9,. 1 (¹5: vol 10, tab
Outside the Control Room due to F'ire
tab15).
KA'00055K.io2 4. 6

EO 10'¹1 y e vol 12'ab 22) y

vol 12, tab 1); 41AO-1ZZ29. RCP and
20); 41AQ-}ZZ44 Shutdown from

and/or Smoke, Appendix L (¹6: vol 11,



+QUESTION
5. 05 (2. 0)

Standard Appendix, E =to 41EP-1ZZ01, Emergency Operations, provides seven (7)
plant. ccinditions that are used to verify natural circulation cooling in the
Reactor Coolant System (RCS). Two conditions are Th and Tc — STABLE OR
DECREASING.

What are four (4) of the remaining five (5) plant conditions (include
parameter and magnitudes) '2 .

+ANSWER (0.5 each for any four: 2 ~ 0 maximum. +I-. 10% 0) for setpoints)

RCS subcooling > 28 degrees F ~

Reactor Vessel outlet plenum full.
Core e:;it thermocouples 5 Th trending consistently.

No (or not suspected) RCS voiding.

RCS delta T < 57 degrees F (also accept full power delta T) and
stabl e.

REFERENCE
PVNGS 41EP-1ZZ01, Emergency Operations, Appendi:~ E (vol 12, tab 1) .

KA 000055K 102 4 ~ 4
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+QUEST ION
5. 06 (2- 5>

Emergency Response Organi" ation and Staffinq, 16AC-0EP01, identifies six
(6> responsibilities for the Emergency Coordinator that CANNOT be
delegated. One of theses responsibilities is to notify emergency
response/support personnel, NRC, and State/County agencies.

Wh'at are the five (5) remaining responsibilities that CANNOT be delegated'0.

5 each)

+ANSWER (0. 5 each)

Activate emer gency response or gani "= at i. ons (for Alcrt or hi gher emergency
cl assi ficat ions) .

Declare changes in the emergency classification level.
Provide protective action recommendations (to offsite emergency management
agencies).

Authori".e emergency exposures (in excess of 10CFR20 limits, but not greater
than emergency exposure limits).
Determine the necessity for evacuating (various) site personnel.

+REFERENCE
Emergency Response Organizati on and Staff ing, 16AC-OEP01, 2. 1. 1 (vol 16,

tab
'18>
KA 0000116002 4.".
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+QUEST I ON
5. 07 (1. 0>

CThe following plant data is identical for Questions 5.07 through 5. 10. 3

'Reactor power
PZR pressure
PZR level
RVLI"1S level

10 E-4 / decreasing
1800 psi a
0/

HJTC sensors uncovered

T hot
T col d
Hi ghest, CET

Steam Generator level
Steam Generator pressure
RCPs running

580 F
5i0 F
590 F (al 1 are increasing slowly)

35/ wi de range
700 psig
None

SI f low (total )
Containment pressure
Containment temperature

60 gpm/leg
10 psig
215 F

NULTIPLE CHOICE =(Select the correct answer)

CUse the Steam Tables attached to this e>;am.3

A Loss of Coolant Accident has occurred and current plant status is shown
by the plant indications above. Verification of Adequate Core Cooling is
in progress per 41RO-1ZZ07, Loss of Coolant Accident.

Which of the fol lowing choices include

a. Greater than ~8 F subcooled.

b. Between 28 and 38 F subcooled.

c.'etween 18 and 28 F subcooled.

d. Less than 18 F subcooled.

the current

~C.f 0

g ~2,'„,

C uf7~/7+

RCS subcooling margin'2
I

<PE:><>-'.-

/""ti '>~ l~-%c
f r ~ y

+ANSWER
B T sat (1800 psia> = 621.0

T sat (1800 psig) — CET

621 590 = '31. 0

+REFERENCE
PVNGS 41RO-1ZZ07, Loss of Coolant Accident (vol 12,. tab 17) ~

KA 000074K 101 4. 7-
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+QUEST IQN
5. 08 (1. 0)

CThe fol lowing plant data is identi cal for Questi ons 5 ~ 07 throi~<gh 5. 10. 3

Reactor power
PZR pressure
PZR level
RVLMS level

10 E-4 % decreasing
1800 psia
0/
3 HJTC sensors uncovered

T hot
T col d
Highest CET

580 F
F

590 F (al 1 are increasing slowly)

Steam Generator level
Steam Generator pressure
RCPs running

35% wide range
700 psig
None

SI f low (total )
Containment pressure
Containment temperature

60 gpm/leg
10 psig
215 F

MULTIPLE CHOICE'Select the correct answer)

A Loss of Coolant Accident has occurred and current plant status is shown
by the plant indications above. Verification of Adequate Core Cooling is
in progress per 41RO-iZZ07, Loss of Coolant Accident. Natural circulation
has NOT been verified. Four plant parameters are used to verify adequate
core cooling; one of them is Subcooling Margin.

Mhich of the following Subcooling Mar gins is required to verify adequate
core cool ing?

a. Subcooling Margin must be greater than 60 F.

b. Subcooling Margin,must be greater than ~~ F.

c. Subcooling Margin must be greater than

d. Subcooling Margin must be Greater than

28 F.

+REFERENCE
PVNGS 41RO-1ZZ07, Loss of Coolant, Accident, 7. 1 (vol 12, tab 17, page 16) .

KA 000074A201





+( |UEST ION
5. 09 (1. 0)

t:The following plant data is identical for Questions 5.07 throuah 5. 10. 3

Reactor power
PZR pressure
PZR I evel
RVLMS level

10 E-4 % decreasina
1800 psi a
0/

HJTC sensol s urlcovered

T hot
T col d
Highest CET

580 F
570 F
590 F (all ar e increasing slawly)

Steam Generator level
Steam Generator pressure
RCPs running

c5/ wide range
700 psi a
None

Sl f law (total )

Containment pressure
Containment temperature

60 gpm/leg
10 psig
215 F

MULTIPLE CHOICE (Select the correct answer)

A Loss of Coolant Accident has occurred and current plant status is sh'own
by the plant indications above. Verification of Adequate Core Cooling is
in pragres- per 41RO-1ZZ07, Loss of Coolant Accident. Natural circulation
has NOT been verified and Reflux Bailing is the only method of decay heat
removal.

Which of the following actions is recommended by 41RO-lZZ07 to enhance
reflux boiling natural'irculation'
a. Initiate Containment Spray.

b. Energize the Pressurizer heaters.

c. Raise Steam Generator level.

d. Open a Pressurizer Main Spray Valve.

+ANSWER
C (Nate that the required SCM is 60 F due to high Cntmt temperature.)

+REFERENCE
41RO-1ZZ07, Loss of Coolant Accident, 18.5 (vol 12, tab 17, page '4)-
KA 000074K212 2.4
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«QUESTION
5. 10 (1. 0)

CThe following plant data is identical for Questions 5.07 through 5. 10. 3

Reactor power
PZR pressure
PZR level
RVLNS level

10 E-4 / decreasing
1800 psia

3 HJTC sensol 5 uncovered

T hot
T cold
Highest CET

580 F
5~0 F
590 F (all are increasing slowly)

Steam Generator level
Steam Generator pressure
RCPs running

35% wide range
700 psig
None

SI f low (total )

Containment pressure
Containment temperature

60 gpm/leg
10 psig
215 F

MULTIPLE'HOICE (Select the correct answer)

A Lass of Coolant Accident has occurred and current plant status is shown
by the plant indications above. 41RO-1ZZ07, Loss of Coolant Accident,
states the critter ia to determine if adequate core cooling has been
established. Reference Figure 5. 10 attached.

ABSUNE current RCS subcooling is ADEQUATE.

I!hich of the fol lowing statements correctly states the status of core
cool i ng?

a. Adequate core cooling exists.

b. Adequate core cooling does NOT exist because Safety Injection flow is
too l ow ~

c., Adequate core cooling does NOT exist because CET temperatures must
be stable or decreasing.

J

d. Adequate core cooling does NOT exist, because Reactor vessel level is
too low.

«ANSWER
A

«REFERENCE
PVNBS 41RO-1ZZ07, Loss of Coolant Accident, 7. 1 (vol 12, tab 17, page 16) .

KA 000009A239 4.7
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+QUEST I QN
5. 11 (1.0)

MULTIPLE CHOICE (Select the correct answer)
E

PVNSS Unit 1 is operating at full power when a toxic gas (carbon dioxide)
forces Control Room evacuation per 41AO-1ZZ27, Shutdown Outside Control
Room.

Which 'of the following actions is required prior to leaving the Control
Room'P

a. Initiate a Main Steam Isolation Signal.

b. Trip the turbine driven AFW pump.

c. Trip both Main Feed Pump Turbines.

d. Trip two Reactor Coolant pumps.

~ANSWER
D

+REFERENCE
PVNSS 41AO-1ZZ27 and 1ZZ44, Shutdown Outside the Control Room, Initial
Operator Actions (vol 10 tab 16, and vol 11 tab 15)
KA 00006BK318 4.5'
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+(:!UEST IQN
5. 12 (1. 0)

MULTIPLE CHOICE (Select the correct answer)

PVNGS 'Unit 1. is operating at rated thermal powers RCP 2A Upper Thrust
Bearing Temperature is at its alarm setpoint, reading 230 F and.is
increasing at 2 F per minute. PVNGS 41AQ-lZZ29, Reactor Coolant Pump and
Motor Emergency, is being perf ormed.

Which of the following Verification actions are required by 41AQ-1ZZ29?

a. Stabilize the plant, monitor the other RCPs for high temperature
indications, and comply with Technical Specification ~.4.1.1.

b. Notify the GCC, reduce reactor power, and if temperature exceeds the
trip value manually trip the reactor and RCP 2A

c. Commence reactor shutdown, be in Hot Standby within 1 hour, and
verify that Thermal Margin requirements are met.

d. Immediately initiate a manual trip of the reactor, and proceed to
41EP-1ZZ01, Emergency Operations.

~ANSWER

.+REFERENCE
PVNGS 41AD-iZZ29, Reactor Coolant Pump and Motor Emergency, 1.0 (vol. 10,
tab 20).
KA 000015K303 4 '





~GUEST ION
5. 1» (1.0)

MULTIPLE CHOICE (Select. the correct answer)

PVNGS Unit 2 was in Mode 1 when Steam Generator 01 suffered a Main Steam
Line (MSL) rupture. SIAS has actuated, RCPs,lA and 2A have been tripped,
and the reactor has been tripped. S/G .Sl has been isolated, but the RCS
cooldown rate is still excessive. 42RD-2ZZO», Loss of Secondary Coolant. is
being per farmed.

Which- of the fol lowing actions is directed by 42RO-2ZZO» to help regain
control of RCS cool down rate?

a. Trip RCP 18.

b. Isolate Steam Generator 42 ~

c. Restore blowdown to Steam Generator Ol.

d. Reduce Pressurizer pressure to prevent Pressurized Thermal Shock.

+ANSWER
C

~REFERENCE
PVNGS 41RG-iZZO», Loss, of Secondary Coolant, 4.2 (vol 12, tab 9, p 8).
KA 000040K304 4.7
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+QUEST ION
5. 14 (1 ~ 5>

41RO-1ZZOZ, Loss of Secondary Coolant, identifies four, general criteria
that must be met prior to starting a RCP when no other RCP is running. One
of these'onditions is that the RCS is greater than 28 F subcooled.

What are the remaining three (3) general criteria that must be met (Do NOT

list RCP starting interlocks>? (O. 5 each)

+ANSWER (0.5 each)

Adequate RCS pressure (under control and capable of supporting RCP

operation per Standard Appendix F) ~

Adequate RCS inventory (greater than 33/ w/o voiding OR as allowed by
Standard Appendi" CC w/ voiding QR SI flow established) .

At least one Steam Generator available (for'RCS heat removal).

+REFERENCE
PVNGS 4iRQ-1ZZ03, Loss of Secondary Cool ant, 10. 0 (vol 12, tab 9, p 19) .

000040V~04 4.7





+QUEST ION
5. 15 (1 ~ 0)

NULTIPLE CHOICE (Sel ect the correct answer)

PVNGS is recovering from a Nai n St eam Line rupt ure on Steam Generator Nl
and has been perf ormi ng a natural circulation cool down. Al 1 conditions to
restart a RCP have been met and RCP 2A has just been started. Immedi atel y
af ter pump start Pressuri zer pressure and level rapidly decreased causing a
loss of all RCS subcooling.

Which of the fol 1 owi ng actions should be t aken to recover from this
situation?
a.. Immed'iately trip the RCP.

be Energi=.e the Pressuri=er heaters.

c ~ Increase S/G steam f low.

d. Moni tor RCP parameters and restore RCS pressure.

+ANSWER
A

+REFERENCE
PVNGS 41RO-1 ZZ0>, Loss of Secondary Coolant, 10. 2. 2 (vol 12, tab 9, p 21) .
000040j 304 4 ~ 7





+QUESTION
5. 16 (3. 0>

PVNSS 41RQ-1ZZ01, Reactor Trip, identifies the four (4) criteria that mu t
be met prior to throttling Safety Injection flow and the bases for these
criteria. Two (2) of these criteria are that the RCS be subcooled greater
thin 28 F and that Pressurizer level be greater than «3/ and controllable.
a. What are the other two (2) cri ter i a to throttle SI f low'?

b. What are the two (2) bases for the Pressurizer level cr iteria'?

c. What are the two (2) bases for the RCS Subcooling criteria?

(1.0)

(1. 0)

(1. 0)

a. (0.75 each>

1> Reactor vessel level indicates void restricted to upper head.
I

2) Qne S/8 is capable of (maintaining) heat. removal . (Also accept one
S/8 is capable of steaming and being fed. >

b. Assures adequate RCS inventory (0.5)
and operation of the Pressurizer heaters (0.5) ~

To maintain adequate core cooling (O. 5)
and a eoolable core geometry (0.5) ~

+REFERENCE
PVNBS 41RQ-1ZZ01, Reactor Trip, Appendix C (vol 12, tab 5, p 29) ~

000009K «24 4. 6-
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+QUESTION
5. 17 <1. O)

NULTIPLE CHOICE (Select the correct answer)

Reactor Trip, 41R0-1ZZOl, directs the operator to trip two RCPs if SIAB
actuati on,occurs.

Which of the following statements is
a. This minimi es RCS coolant loss i

also maintains forced circulation
b. This reduces the reactivity addit

Accident. NSL rupture.

the basis for this action?

a small break LOCA has occurred, and

cooling'on

rate during the Design Basis

c. This reduces the severity of most analy"ed 'transients, including
Blackout, Total Loss of RCS Flow, and ATWB.

d. This places the plant in the optimal condition to recover from an
inadvertent BIAS initiation.

+ANSWER
A

~REFERENCE
Not provided.
KA OOOOC>7KZO1 4.6

41
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+QUEST ION
5 ~ 18 (1.0)

MULTIPLE CHOICE (Select the correct answer>

PVNGS Unit ¹2 is operating at full"power with all systems operable and in
automatic. An RCS leakage calculation using 42A0-2ZZ0B, Steam Generator
Tube Leak, has just been completed. They determined that S/G ¹1 has a 20
gpm tube leak.

Which of the fol lowing symptoms are identified in 42AO-2ZZ0B as an
indication of a S/G tube leak'

a. Higher S/G level and feed flow-steam flow mismatch in the affected S/G.

b. Decreasing Pressuri"er level and pressure.

c. Decreasing VCT level and charging-letdown flow mismatch.

d. High Containment radiation levels.

+ANSWER

C'REFERENCE

PVNGS 41AO-1ZZOB, Steam Generator Tube Leak, 1. 1 (vol 5', tab 15, p
VA 0000~7A204

42
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+QUESTION
5. 19 (2. 0)

41AO-1ZZ08, Steam 'Generator Tube Leak, requires the reactor to be shutdownif either one of two limits is e>:ceeded. One (1) of these conditions is
S/G activity greater than 0.1 uCi/cc Dose Equivalent Iodine.

a. What is the other condition (including limit) that would require plant
shutdown according 'to 41AO-1ZZ08T (}.0)

b. What two '(2) concurrent accidents make up the design basis accident of
concern identified in the Technical Specification basis for S/G
Activity? (1. 0)

+ANSWER

a. S/G tube leakage (al„so accept primary to secondary leakage; 0.5) greater
than 1 gpm (0.5>. (c~'/ %zest/'<J

b. A Hain Steam'ine Rupture (concurrent with; 0.5> a loss of Off-site
Electrical Power (0 ').

+REFERENCE
41AO-1ZZ08, Steam Generator Tube Leak (vol 9, tab 15>, PVNGS T.S. Bases,
2/4. 7. 1. 4 ACTIVITY.
KA 000037K305 4.0





+QUESTION
5. 20 (1. 00)

PVNGS procedure 41RO-1ZZOB, Small Loss of Coolant Accident (LOCA), provides
specific operator actions for a small LOCA. One of the objectives of
procedure 41RO-1ZZOB i s to shutdown the plant for repairs.
Nhat are two (2) out of the three remaining objectives of procedure
41RO-1ZZOB? ( 0.50 each)

Any two (2) of the fol l'owing: (. 50 each — 1 ~ 00 total )

1. Provide adequate core cooling.

2. Restore and maintain RCS inventory control.
Prevent inadvertent activity release.

+REFERENCE
Procedure 41RO-1ZZOB,, Objectives, Page
Lesson Number NLC32-03-RC-OOB, E.O. 2, Page 6
KA OOOOS7>:~0 ~.7r4.0
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+QUEST ION
5.21 '(1.00)

NULTIPLE CHOICE (Select the correct answer,)

PVNGS Unit ¹1 is operati'ng at full power when a loss of Instrument Air
occurs. Instrument Air pressure has just decreased below 80 psig.

Which one of the following valves will have failed CLOSED due to low
Instrument Air pressure?

a. S/G Economi"er Feedwater Control Valves.

b. Nain Steam Isolation Valves.

c. Steam Bypass Control Val,ves.

de S/G.Downcomer Feedwater Control Valves.

+ANSWER

C ~ (1. 00)

+REFERENCE
41A0-1ZZ06, 2.6.2.1
Lesson Number NLC32-0 -RC-024-00,E05
KA 000065A208 2.W/~. i





+QUEST ION
5. 22 ( 1. 00)

MULTIPLE CHOICE (Select the correct answer)

During a Unit 01 Reactor Startup (Mode 2> one Linear Power Channel becomes
inoperable and is placed in BYPASS. Later, a second Linear Power channel
fails high. Reactor power was at 1/ when the second failure occurred.

Nhich one of the following statements is corrects

b.

The reactor will trip.
One of the two inoperable channels must be returned to OPERABLE status
prior to entering Mode 1 ~

C ~ The startup may continue if the second failed channel is placed in TRIP
wi thin one (1) hour.

d ~ The reactor must be shutdown because Technical Specif ication ~.0.3 has
been violated.

~ANSWER

Ca (1. 0>

+REFERENCE
41AO-1ZZ24 step 4 ~ 1 and T/S Tabl e i. 3-1, Action
KA 0000~36008 ~.9

46





+QUESTION
5. 23 (1. 00)

MULTIPLE CHOICE (Select the correct answer)

PVNGS Uni t 51 i s recovering from a smal l break LOCA whi ch occurred during
power operations. 41RO-1ZZ08, Small Loss of Coolant Accident, is being
performed. it

Which one of the following conditions would require the operators to change
procedures to 41RO-1ZZ07, Loss of Coolant Accident'

a. HPSI becomes inoperable and RCS pressure decreases below 18~7 psia.

b. Containment Integrity is lost.
I

c. Pressuri".er level indicates nff scale low.

d. SI actuates and RCS subcooling is less than 28 degrees F.

+ANSWER

d ~

+REFERENCE
41RO-1ZZ08, CAUTION af ter step 2 ~ 1, page 6
Lesson Number NLCZ2-0~-RC-008-00, EO4
KA 0000098011 4. /4.
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+QUEST ION
5. 24 (1. 00)

MULTIPLE CHOICE (Sel ect the 'correct answ'er )

41AO-1ZZ22, Loss of .Shutdown Cooling (SDC), provides several symptoms to
determine what type of. event caused the loss of cooling.

Which one of the following symptoms indicates that a loss of RCS Coolant
inventory caused a loss of SDC?

a. Automatic isolation of the SDC System.

b. Minimum SDC flow is 6000 GPM.

c. SDC System Delta-T across the inservice heat e>:changer is a mar,imum.

d. Fluctuating current and/or flow on SDC pumps.

+ANSWER

+REFERENCE
4190-iZZ22 step 2.1.2', page 6
Lesson Number NLC~1-0~-RC-0 ~2-02, Objective E03
KA 000025A102 '3. 8/3. 9

48





+QUESTION
5 25 (1. 00)

PVNBS Unit 01 is in Mod 5 performing core alterations and the Refueling
Purge System is in servi . A fuel element has just been dropped onto the
reactor" core and appears to be badly damaged; a Refueling Floor radiation
alarm is alarming ~ 41AO-1ZZ26, Irradiated Fuel Damage, is being perf ormed.
The Shift Supervisor has initiated EPIP-02.

What are two (2) of the remaining three ( i) actions required by 41AO-1ZZ.6
for Isolation'and Evaluation of the Area?

~ANSWER

(any 2, 0.5 each)

i. Verify or manually initiate:CPIAS ~

2 ~ Notify Radiation Protection (and have them conduct surveys as
necessary).

Evacuate personnel from the area.

+REFERENCE
41AO-1ZZ26 Step 2.3, Page 6 of B.
NLC~1-0P-RC-041-00, Objective E02
I A 000036A101 ~. 3/3. 8





CATEGORY 6

PLANT SYSTENS (30/) AND PLANT-WIDE
GENERIC RESPONSIBILITIES < 1~/)

+QUEST ION
S. O1 (2. 00>

Procedure 40AC-WOP15, Station Tagging and Clearance, provides guidance
in the use of danqer tags and methods for the electrical and mechanical
isolation of equipment;

A. What two conditions require that a Red danger Tag be issued'? (.25
each -0.50 total)
B. What. two conditions require that a Blue tag be issued'.25 each — 0.50
total)
C. Where a'e red tags that are associated with a breaker hung when the
circuit breaker is removed from its cubicle? (1.0>

+ANSWER

A. RED- if equipment operation would endanger personnel (0. 5 )

or damage equipment (0.25).

B. BLUE- to control system operation for troubleshooting (0 ' 5>

or testing (0.25) .

C. On the cubicle door. (1.0)

+REFERENCE
Station tagging and clearance Procedure 4OAC-VOP15, A-Page 77, B-Page 78
C-Page 57 'esson Number NLCi1-0~-RC-062-00, ASB-Lesson Objective EO 4

C-Lesson Objective E09
KA 194001K102 4 ~ 1/4. 1

50





+QUEST ION
6. 02 (1. 0)

NULTIPLE CHOICE <Select the correct answer)

The station tagging and clearance procedure provides guidance
for'emporary l i ft ing of danger tags and methods for the
electrical and mechanical isolation of equipment.

Whose concurrence is required for temporary lif ts'7

a. Shi ft Supervisor

b. Shi ft Supervisor and al l acceptors

c. Responsible supervisor and all acceptors

d. Pl ant Nanager and Shift Supervisor

+ANSWER

C ~

+REFERENCE
Station tagging and clearance procedure 40AC-POP15, Page 28
Lesson Number NLC31-0.i-RC-062-00, EOB
KA 194001K102 4. 1/4. 1

51





~QUEST ION
6. 03 (1. 0)

NULTIPLE CHDICE (Select the correct answer)

The station, tagging and clearance procedure provides guidance
for temporari ly l ifting danger tags.

Who maintains custody of the I ifted danger tags af ter they have been
removed from plant equipment?

a. Responsible Supervisor

b. Shi ft Supervisor

c. Shi ft supervi sor and al l acceptors

d. Shift Technical Advisor and reactor operator

+ANSWER

+REFERENCE
Station tagging and clearance procedure 40AC-90P15, Page 2$
Lesson Number NLCZl-0 i-RC-062-00, Lesson Enabling Objective E08
KA 194001K102 4. 1/4. 1
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+QUEST ION
6. 04 (1. 00)

~, /
g

C'rocedure

75AC-9RF'01 Radiation Exposure and Access ntrol, list four (4)
criteria for continuous coverage by Radiation Protection personnel when
potentially extreme radiological conditions exist in a work area. One
condition is in an area with high radiation levels.

What are two out of the three other radiological conditions where
continuous coverage by RP personnel are required?

(Two at 0.50 each — 1.00 total)

wANSWER
(Any two at .50 each -1.00 total)

'A. 1.

2.

High potential for uptake of radioactivity (such as high loose
surface contamination and high particulate/iodine airborne
radioactivity).
Hot particle control areas,
Radiological conditions which are unknown or may change
signif icantly or rapidly.

+REFERENCE
Radiation Exposure and
A-Page 16
KA 1%4001K104 3.5/.~.5

Access Control Pr cedur,' AC- 'RF'01
//( gp
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«QUESTION
6.05 (2.00)

ln order to maintain personnel radiation exposures within the limits
established by 10 CFR 20, administrative restrictions are applied to
the rate of dose accumulation.

What is Palo Verde's maximum whole body QUARTERLY Administrative
Exposure Limi ts'? 0 lu gg~~i ~h e ~M 4 ~ pq.>-~ c-I i Cc c E' c:c.~(,Q(~ ~ >0 > /j

Cg)

What is the maximum lifetime dose in Rems for a p so[Y„(4
years of age with NRC form 4 on Wile? q ~ (1. 00>r

lO C.t-@ ~ L 'gsg
What is the highest level of approval required for a person to excee

2500 mrem / quarter or 4000 mrem /„year '? ~ (0. 50)

+ANSWER

A. Whole Body: 1.0 rem/quarter (0. 50)

B. Lifctime dose= (5X (N-18> ) = 5X (~4-18) = 5X16=80 Rems (1. 00)

C. The ALARA Commi ttee (chairman> . (0. 5) .

(0.50 total>

+REFERENCE
Radiation Exposure and Access Control, Procedure 75AC-9RPOl
A-Page 21„ B-Pages 24 and 25
A-Radiological Work Practi.ces Handbook, Rev. 1, 1'$86, Page BOW

KA 194001K103 3. 4/3. 4
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~QUEST ION
6. 06 (1. 50),

Conduct of 'Shift Operations, 40AC-VOP02, establishes requirements for the
duties and activities'performed by "on-shift" operating personnel.

A. What is the minimum licensed operator crew composition for Nodes 1

thru 4? (. 75)

c ~

What modes require that an STA be on shift duty?

What is the minimum required licensed positions that must be
filled when in modes 5 and 6?

gC
() a

(0'. 25)

(0. 50)

I /
/~i/

i
:sf'('< e

f

+ANSWER

A. Position
SS
SRO
RO

Oof individuals to fill position
1 ( ~ 25)
1 (. 25)
2 ( ~ 25)

R. Nodes 1-4 (0. 25)

C. At least, one RO (SRO) shall be in the controls
area(when fuel is in the vessel) ~

" (.50 total)
7riA',t IJjw ~i h r Ã' /rrruc--:6 ~ e ss c.u fji sa "s'A'c' 'r.„;)'

~,"+~. s +«.~o~r~,, ~yr
+REFERENCE
Conduct of Shift Operations, 40AC-90P02; A-Page 11; 8-Page l~; C-Page
Lesson Number NLC~1-0 i-RC-060-00: A-Enabl inq Ob jecti ve E01;
8-Enabl ing Objective E01 ~ 1; C-Enabling Objective E01. 1

KA 194001A10Z 3.4/~.4
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+QUEST ION
6.7 (1.0>

According to 01AC-OIS01, Confined Space Entry, one of the three
major ha" ards" associated with Conf ined Spaces is o>;ygen def iciency.

What are the two (2> other major ha".ards for Confined Space
entry'0.50

each, 1.0 total>

+ANSWER

1. Air Contaminati'on (0.50> (i.c'~< T.-'c ., p,,, „.„,)
2 ~ Flammable or Explosive Atmospheres (0. 50>

+REFERENCE
Confined Space Entry, Procedure 01AC-OISO1, page 5.
KA 194001K1 14 3. 6/~. 6
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+DUEST ION
6. 08 (1. 00)

MULTIPLE CHOICE (Select the correct answer)

According to 01AC-0 ISO1, Conf ined Space Entry, an oxygen def ici ent
atmosphere must be ventilated prior to entry.
What. is the minimum oxygen percentage that the confined space
must .have to allow entry? <1. 00)

A. 18. 5/

B. 19. 0/

C. 19. 5/

D. 20. 0/

+ANSWER

C ~ 19. 5/ oxygen < 1, ~ 00)

f

+REFERENCE
Confined Space Entry, Procedure 01AC-OISO1, Page 6
KA 194001K11= =. 6/~. 6
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+QUEST 1 QN
6. 09 ( 1. 50)

According to the Radiological Work Practices Handbook, Radiation
Exposure Permits (REP) are required for any job or t.ask within the
RCA, and any job involving the use of radioactive materials. A Tour
REP is one of three types, of REPs used at PVNBS.

A. What kind of jobs is a Tour REP issued for > (.25)

B. What is the ma):imum time period a Tour REP can be
i ssued for? (. 25)

C. What are the other two REPs? (0. 50 each -1. 00 total )

+ANSWERS
g~frz~ pyp7Nc,

A. (Jobs) of a repetitive~or continuous nature.

B. one year. (0. 25)

C. 1. Job REP . (. 50)

2. Emergency REP (. 50)

(0 ~ 25)

+REFERENCE
Radiological Work Practices Handbook; A, Page FO i;B,Page FO~;

C, Page F04
I<A ig400il<105 3.4! i.4
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+(.'.UES T ION
6. 10 (1. 00)

MULTIPLE CHOICE (Select the correct answer)

The, Control Element Drive Mechanism Control System (CEDMCS) provides
control signals and motive power to operate the Control Element
Drive Mechanisms.

Which of the following pre-trips/conditions will cause a CEA Withdrawal
Prohibit (CWP)? (1. 00)

A. Either of TC's that input to RRS > 575 degrees F.

BE Tavg-Tref Hi within +6 degrees F from RRS.

C. High Pressuri"er pressure pre-trip ~

D. Reactor Power less than 15/.

+ANSWER

C. (1 ~ 00)

+REFERENCE
Training Article SF-CEDMCS Control Element Drive Mechanism Control
System, Rev. 2, Page 46. Lesson Number NLC56-01-XC-11-01, Student
Objective E06, Page 27.
KA 001000K407 3. 7/3. 8
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~QUEST ION
6. 11 (2. 00)

An Automatic Motion Inhibit (AMI) prevents both withdrawal and
insertion of a regulating group in the Automatic Sequential (AS)
mode. The AMI can originate in the Steam Bypass Control System.
One of the f ive setpoints which cause an AMI is Reactor
Power less than 15/.

What are the other four (4) conditions and their setpoints
that can cause an AMI? (.25 condition i..25 setpoint-2.00 total)

+ANSWER

(For each item: 0.25 for setpoint, 0.25 for condition, 0.5 total)
1. Reactor power less than the ANI threshold with Turbine

power less than 15/.

2. The Tave channels in RRB deviate by 5 degrees F (when selected
to average).

The control channels deviate by 5/ (when selected to average).

4. The TLI signals deviate by 5/ (when selected to average).

+REFERENCE
Training Article SF-CEDMCS, Page

46.'essonNumber NLC56-01-XC-11-01, Student Objective E06, Page 27.
KA 001000A404 ~.6
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+QUESTION
6. 12 (1. 00)

During normal Reactor Coolant Pump (RCP) operation, seal injection flow is
about 6.6 GPM per pump and controlled bleedoff flow is about 4.0 GPN per
pumps

a. What system is the 2.6 gpm difference in flow routed to? (0.50)

b. Where is any leakage past the reactor coolant pump vapor seal routed to?
(0. 5)

+ANSWER

Flow into the RCS (via pump:casing or journal bearing) ~ (0.~0~0)

Flow (via'rd stage leakage)
to Reactor Drain Talks. (0.50)

+REFERENCE
Training Article RC-RCS Reactor Coolant System, Rev.3, Page RC-RCS-19
Lesson Number NLC21-00-RC-02, Student. Objective 'C.7
KA 003000K404 2. 8/ ~. 1
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+QUESTION
6.13 (1.00)

The plant is operating at full power and all systems are operable.
The Reactor Coolant Pumps(RCP's) are operating normally.

What are the TWO (2) busses that supply power to the reactor coolant pumps?
(1. 0)

+ANSWER

(NAN-)S01 and (NAN)-S02 (0.5 points each ma„ 1 ' points)

+REFERENCE
Training Article RC-RCS Reactor Coolant System, Rev. ~, Page RC-RCS 20
Lesson Number NLC21-00-RC-02, Student Objective C. 11, Page 16
KA 003000K201 i. 1/3. 1
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.~QUESTION
6 ~ 14 (1 ~ 00)

Given an inadvertent SIAS while operating at 100% power, steady state, in
a normal lineup.

A. What changes will automatically occur in the CVCS due
to the BIAS (do NOT list changes caused by the CIAS)? <0.5)

B. What CVCS component is automatically prevented from
being operated immediately following this SIAS? (0. 5)

~ANSWER

A. Letdown isolates.
B. The non-running CCP. (0. 5)

+REFERENCE
Training Article Chemical and Volume Control System,
Rev 02, Page CH-64, Para. 4 '.4
Lesson Number NLC21-00-XC-004, Student Objective 6.C. 1, Page 79
KA 004010A205 4 ~ 1/4. i





+QUESTION
6.15 <2.00)

The plant is operating at full power and all systems are
-operable. The Engineered Safety Features Actuation System (ESFAB)
is in its normal lineup.

AD What are the two (2> signals and setpoints that generate a
Safety Injection Actuation Signal"7 (0.50 each -1.00 total)

B. What signal and setpoint generates the Recirculation
Actuation Signal? (.~<0>

C. What signal and setpoint provide the Au>'.iliary Feedwater
Actuation Signal'? (.50)

+ANSWER

C

A. 1. Low pressuri "er, pressure (0. 25) -setpoint 18 «7 (+/- 10) psi a

2..High containment pressure(0.25)-setpoint Z.O (+/-0 ~ 3) psla

B. Low Ref uel in@ Water Storage Tant: <0. 25) -setpoint '7. 4/ (+/- 1/)

C. Steam generator level (0. 25) -setpoint level < 25. 8/ (+/- 1/)

<0. 2

(0 ~ 25)

(0.2 )

(0. 25)

+REFERENCE,
Training Article BA-EBF-Engineered Safety Features Actuation
System, Rev 1, Pages SA-ESF-7,8,9. Lesson Number NLC56-01-005-02,"
Student Objective EO5, Pages 13, 16, 17
KA 01~000K101 4. 2/4. 4
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+QUEST I DN
6. 16 (1. 00)

The Reed Switch Position Transmitters provide axial position
indication of .all full length and part length Control
Element Assemblies.

What two (2) actions does the Upper Electrical Limit switch perform?
(1.00)

+ANSWER

1. Prevents (further individual or subgroup) outward
motion. (0.50)

2. Turns on RED indicating light (on RDN). (0 '0)
p4 H.]s rnid J „( ~g pd(~/+.~~ ~uk( ~( ~~,g,

45 SCpAA4 0/f~$ I g>j(

+REFERENCE
Training Article SR-CEDNCS, Rev2, Page 37
Lesson Number NLC56-01-XC-11-01, Page 20
KA 014000K401 2.5/2.7 KA 014000K402 2.5/2 ~ 7
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+QUEST ION
6. 17 (1. 0)

The Log 1 and Log 2 bistables are associated with the Log
Safety channels.

A. What i s the purpose of the Log 1 bi stable during
power ascensi on? (0. 50)

B. What are the TWO (2) trips that the Log 2 bistable bypass during
power reduction'P (0.25 each-0.50 total>

+ANSWER

4. Allows bypassing the Hi Lcig trip. (0 '0>
B. Allows bypassing the Low DNBR and High LPD trips.

(0. 25 each 0. 5 pts total )

+REFERENCE
Training Article SE, Encore Nuclear Instrument System,
Rev. 1, Page SE-29
Lesson Number NLC56-01-XC-012-02, Page Z2
KA 015000K%01 3. 1/Z- 3
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+QUEST ION
6. 18 (1. 00)

The Non-Essential AFW pump is operating.

What are the FOUR (4) conditions or signals that will automatically trip
the running Non-essential AFW pump, other than the manual trip'7 (0. 25 ea.
1.0 pts)

+ANSWER (.25 each —1 ~ 00 total )

1. Pump suction pressure lour.

2 ~ Load shed. (4 4 ~~/<p)

3 ~ El ectri cal protecti on (overcurrent) ~

Safety injection 'ctuation: signal (channel A) .

+REFERENCE
Lesson Number NLC22-00-XC-009-03, Student Objective E09, Page i6
KA 061000602 '. 6/2. 7 /
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+QUEST ION
6. 19 (1. 00)

The Condensate Storage Tank has a capacity of 550,000 gallons
of which ~30,000 gallons is dedi-cated for the AFW.

A. What is the bases for the Technical Specification minimum of F00,000
gallons of the 330,000 in the condensate storage tank? (0.50)

B. What is the back-up source of water for essential AFW
pumps? (0. 50)

+ANSWER

A. Maintain 8 hrs in hot standby (Mode ~) followed by (orderly) plant
cooldown (to where the shutdown cooli:ng takes over). (0 ')

B, Reactor Makeup Water Tank (0. 50)

+REFERENCE
Lesson Number NLC22-00-XC-0%'-OZ, Student Objective E02,A-Page 12
B-Page 13.
KA 061000K401 3. 9/4 ~ 2
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+QUEST ION .

6. 20 (F 00)

MULTIPLE CHOICE (Select the correct answer)

Which of the following bases is the primary purpose of the CEA sh'utdown
groups?

a. Provide startup count rate when withdrawn.

b. Ensure radial flux profi,le is satisfactory to maintain thermal limits.

c. Ensure proper shutdown margin for reactor trip.
d. Provide axial flux shaping at full power.

~ANSWER

c (1. 00)

+REFERENCE
Lesson Number NLC56-01-XC-11-01, Objective E02
KA 001000K508 «. 9/4. 4



+QUESTION
6 ~ 21 (1. 0>

MULTIPLE CHOICE (Select the correct answer>

During Reactor Coolant Pump startup, the fourth RCP shall not
be started until RCS temperature is equal to or greater than
500 degrees F.

Which of the following statements gives the correct reason?''

a. The RCS heatup rate may be exceeded.

b. This prevents excessive starting currents.

c. 'his limits reactor vessel stresses.

d. Core upi ift may occur.

+ANSWER

(1". Or»

+REFERENCE
410P-1RC01, Limitations and Precautions 3. 13, Page 8
Lesson Number -NLC21-00-RC-02, Objective E13, Page 17
KA 00300081 3.6/ .7.
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+QUESTION
6;22 (1. 00)

MULTIPLE CHOICE (Select the correct answer)
N

Nhich one of the following Control Room indications denotes a loss. of
control power to a 4. 16 KV Class 1E breaker?

c ~

Green lamp-normal brilliance at the breaker switch.

Breen lamp-intense brilliance at the- breaker switch.

Red. lamp at the breaker switch.

d. Both green and red lamps extinguished at the breaker switch.

+ANSNER-

d. (1.00)

+REFERENCE
T/A 4. 16KVAC Class 1E Power,. System, Page PB-5
Lesson Number NLC22-00-RC-017-0A, Student Objective 05, Paqe 11

KA 062020K510 i'/3.9





+QUEST IGN
6. 23 (1. 5)

Palo Verde's Technical Specifications require that RCS average
temperature be maintained above the Ninimum Temperature
for Criticality (MTC) in Nodes 1 and 2.

What are the three (~) bases for this limit? (0.5 each —1.50 total)

+ANSWER (0. 5 each- 1. 50 total )

The minimum, temperature for crxtzcalxty xs based upon:

1. That the MTC is within it!s analy ed temperature range.

The protective instrumentation is within it's normal
operating range.

Consistency with the FSAR safety analysis.

+REFERENCE
Palo Verde Technical Specification Bases 3/4. 1. 1.4, Page B 3/4 1-la
Lesson Number 'NLC 21-00-RC-02, 'Student Objective C, Page 29.
KA 0020008006 2.6/> F 8
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+QUESTION
6.24 (l.50)
What are the Technical Specification leakage limitations for the
following types of Reactor Coolant System leakage? (0.50 each)

A. Identi fied.

B. Uni denti fi ed.

C. Primary to secondary leakage one steam generator maximum/day.

+ANSWER

A. 10 gpm.

B ~ 1 gpm.

(0. 50)

(0. 50)

C. 720 gal 1 ons per day through any one S. G. (0 ~ 50)

+REFERENCE
Palo Verde Technical Specification ~. 4. 5. 2, Page ~/4 4-19
KA 002020K40 l ~. 6/ ~. 8
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+QUESTION
6. 25 ( 1 . '00 )

The Normal Pressure setpoint override mode of operation for the
backup heaters is initiated by taking the heater bank control
switch (HS-100-4 thru 9) to "OFF". Assume you are in Unit 1.

A. What, pressure must the pressuri".er,pressure be above to
allow the operation of the override mode switch? (0.50)

B. What is the mar,imum pressure above which the override mode
swi.tch will not operate? (0.50)

B.

Pressure must be above 2200 psia.(+/-25 psia)

Pressure must be below 2285 psia.(+/-25 psia)

(O. 50)

(O. 50)

PREFERENCE
Training Article RC-PPCS Pressuri"er Pressure Control System,
Page RC-PPCS-11. Lesson Number NLC56-01-XC-010-2, Student.
Objective E05
KA 010000K60 ~ ~i. 2/~. 6
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+QUEST I ON
6. 26 ( i ~ 00>

The Reactor Protection System (RPS> provide initiating actuation to protect
the plant in the event of an anticipated operational occurrence and other
postul ated events.

What are the trip aetpointa and the'~type, o% reactor or pl
that is provided by each one of the ~6flowing R S trips'?
setpoint. ) (0. 5 each protect i on concept )

1. Vari abl e Overpower trip. (('(', ' '""")

ant protection
(0 '5 each

2. High Log Power trip.
Hi gh steam gener ator levil trip.

4. Hi gh Containment pressure trip.
Qr ~/w

I
yp/' /ea'ar/

+ ~ g/» a //'.

+ANSWER

A
~Variable Overpower trip-110/-(0.25) — protects the core

against rapid positive reactivity addition e>:cursions. (0.5)
"-.o//'igh

Log Power trip-~/ —(0.25) protects integrity of fuel
cladding (and RCS pressure boundary in event of unplanned
cri,ticality from a shutdown condition). (0.5)

4

High S. G. l evel trip-5'1/- (0 ~ 25) -protects- turbine against
e>:cessi ve moi sture carryover. (0. 5)

High Containment pressure tri'p-~ psi g- (0. 25) -provides assurance
reactor is tripped in event of containment pressuri "ation due
to a pipe brea): inside the containment. (0.5) .

+REFERENCE
Lesson Number NLC56-01-XC-005-02, Student Objective E02, Pages 7, 10, 11

KA 012000A101 ~. 4





+QUEST ION
6. 27 (l. 00)

MULTIPLE CHOICE (Select the correct answer)

The Supplementary Protection System(SPS) provides a diverse. trip logic for
the reactor.

What event is the SPS designed'to protect/mitigate against?

AD Protects the integrity of fuel cladding in event of
unplanned criticality.

B. Mitigate the effects of an Anticipated Transient Without
'cram(ATWS).

C. Protects in the event of increase in secondary heat removal
and subsequent RCS cooldown.

DE Prevents exceeding DNBR limits in the event of anticipated
operational occurrence.

+ANSWER

B. ( i. 00)

+REFERENCE
Lesson Number NLC56-01-XC-005-02, Student Objective EOE, Paqe 2l
KA 012000A206 4 '/4.7
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+QUEST I ON
6. 28 (1 - 00>

MULTIPLE CHOICE (Select the correct answer>

The Supplementary Protection System (SPS> provides a diverse trip logic %or
the reactor.

Nhich of the following is the 'SPS designed to protect'P

a. Fuel cladding protection.

b. Overpower protection.
c. Fuel Centerline peak temperature protection.

d. Reactor Coolant System Pressure boundary protection.

+ANSWER

d. (1. 00>

+REFERENCE
T/A Reactor Protection Sytstem, Page SB-4
Lesson Number NLC56-01-XC-005-02, Student Object ive F06, Page 21
KA 012000A206 4. 4/4. 7
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+QUEST ION 6. 2'7 (F 00)

MULTIPLE CHOICE (Select the correct answer)

The Supplementary Protection System (SPS) provides a diverse trip logic +or
the reactor.

Which plant parameter is used to actuate SPS?

a. Reactor Coolant System Th temp HI.

b. Nuclear Power High Log trip ~

c. Core E>;it Thermocouple Hi.

d. Pressuri".er Pressure.

+ANSWER

d. (F 00)

+REFERENCE
T/A Reactor Protection System, Page SB-4
Lesson Number NLC56-01-XC-005-02, Student Objective E07, Page 22.
KA 012000A206 4.4/4.7
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+QUESTION 6. ~0

The Plant Protection System (PPS) causes the reactor trip switchgear (RTSG)
breakers to automatically open, tripping the reactor, when certain key

~ pl ant parameters are reached.

Why are both General Electric and Westinghouse Reactor Trip breakers used
in the reactor trip switchgearT (1.00)

+ANSWER

It helps prevent common mode failures.

+REFERENCE
T/A Reactor Protection System, Page SB-4
Lesson Number NLC56-01-XC-005-02, Student Objective E07, Page 23
KA 012000A206 4. 4/4. 7
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~QUEST ION
h. 31 (1. 00)

What is the design function of the charcoal in the charcoalfilter in the exhaust air filtering unit of the Power
Access Purge System'2

+ANSWER

To remove f ission product gases (will accept iodine also) (1 ~ 00)

+REFERENCE
Training Article Containment Purge System, Page CP-6
No student objective
KA 027000K501 3.1/i. 4





+QUEST IQN
6. 32 (Z. 0)

During emergency or abnormal conditions, operation of the Nuclear
Cooling Water System (NCWS) is not required.= However certain priority
NCWS heat loads are provided with a backup source of cooling water by
-the Essential Cooling Water System. Two of the loads are the normal
chillers, and the Reactor Coolant Pumps.

A. What are the three (3) other priority- NCWS heat loads that are
provided a backup source of cool ing water'7 (0.5 each, total 1.5)

8 ~ What are three (2) of the f ive (5) specific Reactor Coolant Pump
heat loads supplied by the NCWS? (0. 5 each, total 1. 5)

+ANSWER

AD (Any three at .50 each -total 1.50)
a. CEDM normal ACUs.
b. Fuel Pool heat e>;changers.
c. Primary sample coolers.

B. (Any three at 0.5 each-total 1.5)
a. Reactor Coolant Pump (RCP) seal coolers.
b. RCP HP coolers.
c. RCP thrust bearing oil coolers.
d. RCP motor air
e. RCP motor oil coolers

+REFERENCE
Training Article NCWS, Rev. 3, A- Page NC-10, Para.4.3

- B- Page NC-11, Para. 4. i
Lesson Number NLC22-00-XC-012-0A, A-Student Objective 12;
B-S.OS 15.
KA 008000KSOi ~.4/3.5
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+QUESTION 6. 33 (1. 00)

MULTIPLE CHOICE — {Select the correct answer)

Which one of the following defines a High Radiation Area'

>10 Rem to <100 Rem in one hour.

b. >10 mRem to <100 mRem in one hour.

C ~ >100 R'em to <1000 Rem in one hour.

d. >100 mRem to <1000 mRem in one hour.

+ANSWER

d ~ <1. OO)

+REFERENCE
Radiation Exposure and Access Control Procedure 75AC-9RP01
Page 17.
KA 1'94001K104 3. 5/3. 5

END OF CATEGORY S I X

END OF WRITTEN EXAM




