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ENCLOSURE 1-

EXAMINATION REPORT4

,

Facility Licensee: Florida Power and Light Company

Facility Name: Turkey Point 3 & 4

Facility Docket Nos. 50-250 and 50-251
'

Written and oral examinations were adm istered at Turkey' Point near Homestead,
Florida.

Chief Examiner:
Sandy Lawyer f' Date Signed

I!bYApproved by: Ah_ C W
.

BrfeA. Wilson,SectionChief Dite ' Signed

Summary:

Examinations on April 30 - May 4,1984

Written and oral examinations were administered to 18 candidates 6 of whom
passed.
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REPORT DETAILS

1. Persons Examined

SR0 Candidates: R0 Candidates:

Thomas P. Anderson Michael A. Downs
James J. Ball Jack E. Grant.

Jennifer .'.. Chase Gregory D. Keller
William G. Haley David A. Kranz
Gary E. Hollinger Thomas McColough
Winnie R. Jinright, Jr. Ronald W. Miller
Julio C. Balaguero Milton A. Newton,

Richard G. Mende Kay A. Lovell
Daniel J. Tomasewski

Instructor Certifications

Thomas E. Lightfoot
Kay A. Lovell

Other Facility Employees Contacted:

|
*C. J. Baker, PTP-Plant Manager-Nuclear
*P. W. Hughes, PTP-Health Physics.

'

*K. L. Jones, PTP-QA
*T. A. Finn, PTP-Oper. Supv-Nuc.'

-; *R. H. Reinhardt, PTP-QC -

'' '*R. Gouldy, PTP-Rx Engr.
*P. Roach, PTP-Regulation & Compliance
*D. G. Jackson, PTP-Nuclear Training
*W. C. Miller, PTP-Nuclear Training
* Leo Goebel, PTP-Nuclear Training *

*P. J. Baum, PTP-Nuclear Training

* Attended Exit Meeting

| 2. Examiners:

. *L. (Sandy) Lawyer
i Art Johnson
| John Fehringer
! Pete Isaksen

Frank Jagger

* Chief Examiner
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3. Examination Review Meeting

At the conclusion of the written examinations, the examiners met with
W. C. Miller, Leo Goebel, and P. J. Baum to review the written examination
and answer key. The following comments were made by the facility reviewers:

a. SRO Exam

(1) Question 5.09b

Facility Comment: This question asked for the 3 factors that
determine how the limiting curves are drawn. The answer stated
the following:

TH<Tsat
Subcooling > 0
DNBR> 1.3
Core Exit Quality < 15%

The referenced document was Tech. Specs. A review of Tech Specs
failed to reveal this information.

NRC Resolution: The comment was accepted and the question was
deleted from the examination.

(2) Question 6.01 a2.

$ Facility Comment: This question asked how axial flux difference
f(AQ) effected OTAT and OPAT. The answer stated that it only'

'

effected.one of these parameters. f(AQ) actually effects OTAT
i and OPAT in the same manner but only if f(AQ) exceeds +10 or -14'

percent. See Tech. Specs. Page 2.3-2 and 2.3-3. Also, OP
12304.2, Power Range Nuclear Instrumentation Periodic Channel
Functional Test on page 7, Steps 8.2.35 and 8.2.38 discuss
checking the +10 and -14 percent setpoints to be sure they are
within their tolerance limits.

NRC Resolution: The answer key was changed to reflect this
comment.

(3) Question 6.06

Facility Comment: The question asked something about the' number
of low pressure protection features associated with the main
feedwater pumps. The accompanying material lists 4.

NRC resolution: The answer key was changed to reflect this
comment.

" :
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(4) Question 6.12
.

Facility Comment: The answer states that bus stripping will
send a signal to trip the emergency diesel generator breakers.
The correct answer should say that main generator lockout will
send a signal to trip the emergency diesel generator breakers.'

See Dwg. 5610-T-L1, Sht. 4A. The bus stripping signal will'

start the diesels, remove the trip signal generated by main
| generator lockout, and close the diesel breakers to the buses.
,

See Dwg. 5610-T-L1, Sht.13.
-

NRC Resolution: The answer sheet was changed to reflect the'

referenced information. ii

,
'

(5) Question 7.08

Facility Comment: This question asked for symptoms of a void in
i the RCS. One of the answers was temperature less than saturation.

This is apparently a typographical error. On page 1 of DNOP
1008.10, Response to Void in Reactor Vessel, Step 4.3 states:

,

) "A rapid RCS cooldown may result in the vessel head
i- temperature being greater than the primary saturation

temperature and result in a steam bubble being developed."

i NRC Resolution: The typographical error was corrected on the
answer sheet.q

>

j. b. R0 Exam
i i

'~
! (1) Question 2.01a
4

Facility Comment: On a downstream steam line break, there is
; only one safety injection signal that will initiate main

steamline isolation. That signal is high steam line flow
coincident with low Tavg or low steam generator pressure.
See Logic Sheet 5610-T-L1, Sht. 11.

i
NRC Resolution: The point values were adjusted on the answer,

| sheet to reflect this comment.

(2) Question 2.04a

Faility Comment: The answer stated that after Phase A initiation,
RCP seal leakoff is diverted to the PRT by way of a relief valve

:,- whose setpoint is 150 psig. While this flow path is possible, it
.is doubtful that the pressure on the #1 seal leakoff line will geti

that high. Upon initiation of safety injection and phase A, the,

: charging pumps will trip and seal injection will be RCS flow up
| through the thermal barrier. Flow through the #1 seal will

continue on through the #2 seal where it will leak off to the,

RCP standpipe and then to the RCDT. As long as this flow path
- is available, pressure between the #1 seal and the.#2 seal. should

.
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never reach 150 psig. See Dwg. 5610-T-E-4503, Sht. 1.

NRC Resolution: The comment was accepted as valid. The answer
sheet was modified accordingly.

(3) Question 2.04d

Facility Comment: This question asked when you would
use the #1 seal bypass line. By our procedure, OP 0202.1
Reactor Startup - Cold Condition to Hot Shutdown Condition,
Ste; 8.10.2.2 on Page 17, states:.

"Open #1 seal bypass valve (307) ONLY if #1 seal leakoff
temperature or RCP bearing temperature reaches the alarm
point."

The same procedure in Step 8.39 on page 25 states:

"When all RCP #1 seal leakoff flows have increased to 1 GPM, or
,

; system pressure has increased to 1000 psig, close or verify closed
~

valve 307."

NRC Resolution: The answer sheet was modified to reflect this
updated information.

'
(4) Question 3.04a

i
' Facility Comment: This system has just recently been changed.

Now, loss of either 4 KV bus will initiate bus stripping on
that Sus. See the ,Undervoltage Mods Training Brief, Page 1.

,

. NRC Resolution: The answer sheet was modified to reflect this
updated information.

(5) Question 4.03a

Facility Comment: The test question asked for the " Administrative
Radiation Guidelines". At Florida Power & Light Co., when we talk
about the NRC radiation requirements we refer to them as "NRC
limits". When we talk about the FP&L radiation requirements
we refer to them as Administrative " Guidelines". Because the
question asked for " Administrative Radiation Guidelines", I would
t ve to assume you meant the FP&L Guidelines. The answer was for
the "NRC limits" instead of the "Admir.istrative Guidelines" you
asked for. See the Personnel Exposure Control Section of HP
Procedure OP 11500 Section 6 begining on Page 22.

NRC resolution: The answer sheet was modified accordingly.
4
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4. Post Examination Grading Review
'

The Following questions were deleted during review of the graded
examinations: 1.01, 103d, 5.04a&b and 7.04.

5. Examination Results Meeting in Atlanta.

a. Subjects Discussed

(1) FP&L presented their current plans for training program
improvements in the areas of training management, candidate
screening and training materials. Historical perspective was
provided by a presentation entitled "Deteription of Turkey Point
Hot License Candidate Training Program." A copy of the handouts
used by FP&L during this presentation is attached. Comments on
the examinations were presented by FP&L, responded tc by the NRC
staff, and discussed by the group.

"
(2) FP&L outlined their current plans for a remedial training program

to begin July 2,1984. The meeting concluded with a discussion
of the proper method of examining and returning to licensed duties
those SRO candidates who recently failed sections 6 and/or 7 of
the written examination.

b. Meeting Attendance
4

(1) FP&L

K. Harris - Vice-President, Turkey Point Nuclear Plant
W. Miller - Training Supervisor, Nuclear
T. Finn - Operati6ns, Supervisor, Nuc1 car
C. Baker - Plant Manager, Nuclear

(2) Nuclear Regulatory Commission

A. Gibson
B. Wilson
A. Johnson
S. Lawyer
H. Dance

: S. Elrod
K. Jenison

|
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EXECUTIVE SUMMARY

This document describes the Turkey Point Plant Hot License Candidate Training
Program and ...a qualifications of the Instructors utilized in Implementing the

-

program. As NRC requirements increased, the program was modified to meet
the needs of the candidates. The present length of the program is eighteen
months.

The description of the program lists the major topics or areas of study and gives
the duration of each major area in terms of weeks spent on those toples. The

. program meets or exceeds all the requirements of an approved training program.
During the program, the student's progress is closely monitored. If a student is
unable to meet the minimum entry requirements or is unable to maintain a
satisfactory knowledge level, he or she is dropped from the program. The
attrition history of the Group IX Hot License Candidate Program is included in
the document to show tlut the instructors were ccgnizant of the candidates
performances in order to maintain minimum qualification standards.

The Instructor qualification portion of this duument gives a resume of the
instructors utilized during the Group IX Hot Lieanse Candidate Program. All the
instructors were hignly quallfled to teach their portions of the program.

The last section of this document shows the success rates of the Turkey Point
Training Programs over the last ten years. During that period Turkey Point had a
88.6% successful first attempt pass rate and a 100% successful second attempt
pass rate.

It is the conclusion of the Training Department that the Hot License Training
Program has been well structured and implemented by competent instructors. It
should be noted that Sar.dy Lawyer, the Lead NRC Examiner for Group IX,4

commented and then reiterated that no generic waaknesses were found during the
| Group IX oral evaluations.
! '

.. .
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CANDIDAiE TRAINING PROGRAM

*HLCTP/860/8010/#

_ _ _ _ ______. ______ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _



._ _

-
.

*
.

*
.

DESCRIPTION OF TURKEY POINT PLANT
HOT LICENSE CANDIDATE TRAINING PROGRAM

The Group IX Hot License Candidate Training Program began on November 1,
1982 ard finished on April 27,1984. The course duration was 18 months. The
course curriculum was as follows:

1. Nuclear Power Plant Fundamentals - 14 weeks
1. Fundamental Mathematics
2. Reactor Theory
3. Radiation Control
4. Fundamentals of Heat Transfer, Thermodynamics and Fluid Flow
5. Chemistry and Materials Science

II. Plant Systems - 34 weeks
1. Water Treatment Plant and Intake Area

a. Classroom Instruction
b. On-shift observation and evaluations

2. Secondary Systems
a. Classroom Instruction
b. On-shift observation and evaluations

3. Primary Systems
a. Classroom Instruction
b. On-shift observation and evaluations

4. Additional Associated Toples
a. Rod Control System
b. Incore and Excore Instr 2nentation
c. Electrical Systems and Emergency Diesels,

d. Reactor Protection, Safeguards, Bus Stripping and Sequencer
e. Process and Area Radiation Monitors
f. Reactor Coolant Pumps'

*

g. Level and Pressure Programs
h. Transient Analysis '

I. Mitigating Cor~e Damage and Pressurized Thermal Shock,

'

j. Procedures - Admin., Operations, Off-Normal and Emergency
k. Technical Specifications
1. Licensee Event Reports

III. Operating Practice - 15 weeks (minimum)
1. Control Room Operating Experience

a. Learn Control Room layout
b. Mantpulate controls under direct supervision of licensed operator
c. Perform daily periodic checks and tests ,

d. Write plant clearances
Participate in refuelings (when possible)e.

f. Utilize procedures and Tech Specs

*HLCTP/860/8010/#
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DESCRIPTION OF TURKEY POINT PLANT
HOT LICENSE CANDIDATE TRAINING PROGRAM

(Cont'd)

2. Simulator Training
s. Reactor Startup training,

b. Prediction of instrument response
c. Utilization of procedures
d. Handle minor malfunctions
e. Reactor Startup Certification
f. Handling major malfunctions

IV. Pre-NRC License Examination Review - 5 weeks
1. Review of above listed topics

V. Pre-NRC License Examinations - I week
1. Four section NRC type written exam
2. NRC type oral evaluation

Determination of an individual's ability to sit for the NRC exam was dependent
on his or her successful completion of the course described above.

,

/

.-
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NAME: Paul J. Baum

,II ET: Operations Training Supervisor'

TOPICS TAUGHT Math Refresher
GROUPIX Reactor Theory

Heat Transfer and Fluid Flow
Instruments and Controls
Safety and Emergency Systems
Procedures - Administrative, Normal. Off-Normal
Technical Speelfications
Plant Changes / Modifications
Operating Feedback
Startup Certification Program

LICENSES HELD: Reactor Operator License
OP-3618 - September 3,1984
Senior Reactor Operator License
SOP-4251-1 - March 25,1984

EDUCATION: Formal Bachelor of Science - Mechanical-

Engineering
Florida International University
December 1977

,

Technical NUS Instructor Workshop - April 1980-

Duration: 4 days

Pacific Pump Advanced Centrifugal Pump
Seminar - 1980
Duration: 5 days

Florida Power & Light Co. Hot License
Training Program Group VII - September
'1981

Criterion Referenced Instructor Courses:
1. Advanced Technology - 5 days
2. Resource Systems International - 2 days

FP&L O.D.T., Train the Trainer
Duration: 3 days

FP&L O.D.T., M AP-LS
Duration: 3 days

'

EXPERIENCE: Ten years in the Nuclear Training Department

Researched and drew Secondary System Training Drawings

*HLCTP/860/8010/# -
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REFERIENCE (Cont'd.) |
Non-licensed Operator Instructor

New Employee Orientation

Taught Math and Basic Reactor Theory to Group VII Hot.

License Class
,,

.

Assistant Instructor and subsequently Lead Instructor for
Group VIII Hot License Class

Lead Instructor for Group IX Hot License Class and SRO
; Upgrade Class
;
' Simulator instructor

1. Group Vill and IX Start Up Certification Training
2. Requal Simulator Training

i

1

h

a
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NAME: Leo Goebel

TITLB Nuclear Training ins'.ructor.

'IOPICS TAUGHT: Reactor Theory
GROUPIX Instruments and Controls

Safety and Emergency Systems
Procedures - Normal, Off-Normal and Emergency
Technical Speelfications
Plant Changes /Modificatlons
Startup Certification Program

LICENSES HELD: Reactor Operator License
OP-5209 - April 14,1980
Senior Reactor Operator License
SOP-4254-1 - May 1,1984

EDUCATION: Formal Associate of Arts Degree-

Miami-Dade Community College - July 1980

Technical Florida Power & Light Co.-

Hot License Training Program - April 1980

Criterion Referenced Instructor Courses
1. Advanced Technology - 5 days
2. Mager & Associates - 15 days

EXPERIENCE: Non-Licensed and Licensed Operator - 8 years

Nuclear Training Department Staff - 2 years
1. Instructor for Group Vill
2. Instructor for Group IX
3. Instructor for SRO Upgrade Class
4. Licensed RequDilnstructor '
5. Simulator Instructor

a. Licensed Operator Requal
b. Start-up Certification Training for Groups Vill and

IX

1 *HLCTP/860/8010/#
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NAME: William C. Miller

11TLE: Training Supervisor

TOPICS TAUGHT: Mitigating Core Damage
GROUPIX Pressurized Thermal Shock

IJCENSES HELD: SOP-2334-4
November 29,1982

EDUCATION: Formal Bachelor of Science - Mechanical Engineering-

University of Miami, June 1977

Technical Florida Power & Light Co. Hot License Training-

Program Group IV, November 1974
Duration: 9 months

Westinghouse Hot License Simulator Certification
Progsam
Zion Simulator - September 1974
Duration: 7 days

Northwestern University - Safety of Light Water
Cooled Nuclear Power Plants - September 1977
Duration: 5 days

General Physics
Mitigating Reactor Core Damage
November 1980
Duration: 3 days

Westinghouse
Mitigating Core Damage Course
plabio Canyon - July 1981

' Duration: 5 days

Criterion Referenced Instructor Courses
1. Advanced Technology - 5 days
2. Resource Systems International - 2 days -

3. Mager & Associates - 15 days

EXPERIENCE: Lead Instructor
1. Group V PTP Hot License Candidates Program
2. SRO Upgrade Class - November 1977
3. SRO Upgrade Class - March 1982
4. 1979-80 Requal Program
5. 1980-81 Requal Program

9 CHLCTP/860/8010/#
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EXPERIENCE (Cont'd.)

Simulator Instructor
1. Licensed Operator Requal '

2. Start-up Certification Training for Groups VIII & IX

Training Supervisor since August 1982.

5

t
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NAME: Robert L. Coleman

TITLE Senior Training Instructor |
i

1t?lCS TAUGHT: Secordary Systems
OROUPIX

IJCENSES HELD Santon Training Reactor - 1968
Senior Reactor Operator License (cold)
SOP-1614-8 - February 14, 1984

EDUCATION: Formal Two years of college courses-

Technical Westinghouse Operator Training Program-

Westinghouse Equipment Design, Penn Center

K.T. Course presented by Kepner Tregoe

Criterion Referenced Instructor Courses
1. Advanced Technology - 5 days
2. Mager & Associates - 15 daysi

i
'

EXPERIENCE: Thirty-seven years operating experience as a licensed and non-
licensed operator

Nuclear Watch Engineer - March 1970

Plant Supervisor - Nuclear - April 1973

Assigned to Nuclear Training Department - February 1974

j Turbine Operator Training Instructor

First Aid and CPR Instructor

Advanced Fire Training Instructor

Requal Simulator Instructor

Requal Lecture Instructor

5 *HLCTP/860/8010/#
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jfARE: Tom Lightfoct

TITLE: Nuclear Operator Training Instructor

| TOPICf_ TAUGHT Primary Systems
| OROUPIK
. |

| RDUCATION: Formal Hachelor of Selence - Mechanical Engineering-

| Florida International University
<

! March 1980
l l
I Technical NUS Instructor Workshop - October 1980-

( Duration 4 days
!

Fire Protection Systems
Contractor License - 1981

Criterion Referenced Instructor Courses
1. Advanced Technology - 5 days

FP&L O.D.T., Train the Trainer
Duration: 3 days

FP& L O.D.T., M AP-L8
Duration: 3 days

FP&L O.D.T., Management Contact Transactional
Analysis
Duration 3 days

!

| EXPERIENCE: Non-Licensed Operator - 3 years

Nuclear Training Department Staff - 3.5 years
1. Developed Nuclear Operatot Training Program
2. Nuclear Operator Training instructor .'

3. Fire Brigade Training Instructor,

| 4. Developed Heat Tracing Lesson Material
j 5. Licensed Requal Instructor - Speelfle Toples
i 6. Primery System Instructor for Group IX

.

!

; <

! i
, <

!

,
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M&MI: Greg Canto |

TITLE: Emergency Planning Coordinator

TOPICS TAUGHT: Emergency Plan and Emergency Plan Procedures
GROUPIK

EDUCATION: Formal 39 credit hours toward a Masters in Business-

Administration from the University of Miaml ;,

Bachelor of Science in Biology with
concentration in Health Physics from Virginia
Polytechnic Institute and State University

Harvard School of MedicineTechnical -

Emergency Preparedness Coordination and
Protocol - June 1983
Duration: I week

Northwestern University Emergency Preparednesa
Seminar - September 1983

,

Duration: 4 days

INPO Emergency Preparedness Training Seminar -
October 1983
Duration: 2 days,

Battelle Laboratories Emergency Preparedness
Workshop - January 1984
Duration: 1 week

E5PERIENCE: Consulting Health Physics Techn! clan - 4 years
1. Outage Coordinator at FWR's and BWR's
2. Health Physleg Senior Techn1 clan

FP&L Health Physics Techntelen for 2 years ;

Acting Assistant Radiation Waste Specialist assigned to General i

Office for 7 months

Emergency Planning Coordinator for over 1 year
1. Rewrite Emergency Plan Procedures
2. Organize Emergency Preparedness Exercises
3. Training On-site personnel and Off-site agencies in

Emergency Preparedness Functions

,

7 CHLCTP/860/8010/#

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



3
e

O
%

0
0

ATTRITION HISTORY

OF

GROUP IX

'
..

p *HLCTP/860/8010/#

- - - - - - - - - - - - - -- - - - -



.

-
.

*
.

* :,

1

ATTRITION HitrORY OF GROUP IX
:

1. Number of bargaining unit members who bid RCO candidate job 40

2. Number of bergaining unit members that bid jobs who met
minimum requirements: 31

3. Number of bargaining unit members who passed the Independently
adm!nistered screening exam: 7

,

4. Attrition (in percent) due to Inability to pass screening exam: 77.4 %

5. Number of bargaining unit members who passed the screening
exam that were admitted to program: 6

6. Number of non-bargaining unit members who bid RCO candidate jobs
(a) FP&L employees: 21
(b) Non-FP&L employees: 2

7. Number of non-bargaining unit members who passed the screening
exams
(a) FP&L employees: 14
(b) Non-FP&L employees: 2

8. Number of non bargaining unit members who passed the screening
exam that were admitted to program: 5

9. Number of potential Instant SRO candidates admitted to program
based on their formal education and experience: 5

10. Number of Individuals falling to complete the programs,

(a) Lett for personal reasons: '
1..

(b) Dropped due to academic' deficiencies 3 ;

11. Attrition (in percent) from the program: 25 %

<

.
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NRC EXAM SUCCESS RATES
OF PREVIOUS TURKEY POINT
LICENSE CANDIDATE CLASSES

| 1. Group IV License Candidates

a. Number of candidates 12
b. Number successful first attempt 10
c. Number successful second attempt 2
d. Total successful 12
e. Date examined: November 1974
f. Lead Instructor Ken Deatty

| 2. SRO Upgrade Class
1

a. Number of candidates 6
b. Number successful first attempt 6
c. Number successful second attempt -

| d. Total successful 6
i e. Date examined: February 1975
| f. Lead Instructor: Ken Beatty

3. Group V License Candidates
|

| a. Number of candidates 11
b. Number successful first attempt 11

| c. Numbcr successful second attempt -

| d. Total successfull 11
l e. Date examined: April 1977'

f. Lead Instruetort Bill Miller
1
l 4. SRO Upgrade Class

| a. Number of candidates 5
** ~

b. Number successful first attempt 5 ;
c. Number successful second attempt -

d. Tota: successful 5
| e. Data examined: November 1977
i f. Lead Instructor: Hill Miller

5. Group VI License Candidates
I
| a. Number of candidates 5
| b. Number successful first attempt 5

c. Number successful second attempt -

d. Total successful 5
| e. Date examined: April 1900

f. Lead Instructor: Bob Dodson;

1 *HLCTP/860/8010/#
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6. Group VII License Candidates

a. Number of candidates 11
; b. Number successful first attempt 9

c. - Number successful second attempt 2

d. Total successful 11

e. Date examined: August 1981
f. Lead Instructor: Bill Miller (first half)

John Haerle (second half)

7. SRO Upgrade Class

a. Number of candidates 10

b. Number successful first attempt 10

c. Number successful second attempt -

d. Total successful 10

e. Date examined: March 1982
f. Lead Instructor: Bill Miller

8. Group VIII License Candidates

a. Number of candidctes 10

b. Number successful first attempt 6!'

c. Number successful second attempt 4

d. Total successful 10
e. Date examined: May 1983
f. Lead Instructor: John Haerle (first half)

Paul Baum (second half)

Total License Candidates duringperiod of Novsmber 1974 to May 1983:

a. Number of candidates 70
b. Number successful first attempt 62
c. Number successful second attempt 8

d. Total successful 70

,

I'
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. SENIOR REACTOR OPERATOR LICENSE EXAMINATION

FACILITY: _IUEEEZ_E01HI_3 4____..___

REACTOR TYPE: _ EWE =WEC3. ______________

DATE ADMINISTERED:_8d204/30________________

EXAMINER: _JaGGoE2_E.______________
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APPLICANT: 1 -
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h

I J__q
i : ,.1 g

INSIEUCIIONS_ID_AEELICaNIl

Use swearate Paper for the answers. Write answers on one side on1w.
Staple ouestion sheet on top of the answer sheets. Points for each
ouestion are indicated in Parentheses after the uuestaan. The passins
crede reauires at least 70% in each categoru and a final grade of at

least 80%. Examination Papers will be ricked up six (6) hours after
the examination starts.

% OF
CATEGORY % OF APPLICANT'S CATEGORY
__MALUE_ _IDIAL ___ SCORE ___ _UALUE__ ______________CaIEGORY___________._

b' . __ _D3sgo ________ U. THEORY OF NUCLEAR POWER PLANT___________

.3, ,72.2c OPERATION, FLUIDS, AND

THERMODYNAMICS

_25.00__ _25.00 ________ 6. PLANT SYSTEMS DESIGN, CONTROL,___________

AND INSTRUMENTATION

_2b 0__ _25 ,00 ________ 7. PROCEDURES - NORMAL, ABNORMAL,
% ___________

c23.c v JL3 OO EMERGENCY AND RADIOLOGICAL
CONTROL

_25.0c__ _25.00 B. ADMINISTRATIVE PROCEDURES,
___________ ________

CONDITIONS, AND LIMITATIONS

95.;25 %.) 5
I Q __ Ibg.00 ________ TOTALS___________

FINAL GRADE _________________%

All work done on this examination is mu own. I have neither
siven nor received aid.

___________________________________

APPLICANT'S SIGNATURE
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QUESTION 5.01 (2.00)

a. During WO approach to CriticalitU With an initial count rate
of 20 CPSP bank C rods are Withdrawn to a count rate of 40 cps. 1

'What will be the effect on reactor Power of adding the same
rhbtivitwagain? Brief1w exrlain wour answer. Stateamount of

anw assumPtionb. (1.0) !
!

b. With an initial Power level of 10%, reactivitu is added to raise |
Power to 20%. If the same amount of reactivitw is added again,

what will be the final Power? Brieflw explain Wour answer. (1.0)

OUESTION 5.02 (3.00)

For each of the following, choose the situation in which INDIVIDUAL
rod worth will be greater. Brieflu explain wour ansWere

a. Tavs voual to 150 F OR 500 F. INTEGRAL WORTH.

b. Earlw in core life OR late in core life. INTEGRAL WORTH at 185
steps.

c. At 180 steps OR 215 steps on Bank D. DIFFERENTIAL WORTH.

d. For an assemb1w next to a rodded essemblu in which the rod is
withdrawn OR inserted. DIFFERENTIAL WORTH. (3.0)

GUESTION 5.03 (1.50)

a. Explain how the INCREASE in reactor Power from 10% to 100%

effects eouilibrium Samarium. (0.5)

b. Explain how the DECREASE in reactor Power from 10% to 100 CPS

effects Samarium concentration. (0.5)

c. Assume a reactor trip from 100% Power with euuilibrium Xenon

and Samarium.

Would the recctivitw effect of Samarium concentration CHANGES
be HORE NEGATIuE or LESS NEGATIVE than the reactivitu effect
of Xenon concentration CHANGES from immediate1w after the
trip until!

1. 10 hours after the tripe

2. 30 hours after the trip. (0.5)

_ . _ _ _ .__ __ ... __ _ _ . _
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h { / [ p- g /-GUESTION 5.04 (2.00)

a. How AND whw doe Q hv Doppler Wer L,oefficient Chan s reactorh
Power is increased?''s (1.0)

s

b. How do the following affect the uwfi e r Power Coefficient?
(More negative, less negati or'nu effect)

1. Accumulation o enon and Krweton s
- 'n the fuel to

clad ssp

2. eresse in the amount of fuel to elad contact. (1.0)

GUESTIDH 5.05 (2.00)

a. How (more or less negative) AND whv does the Moderator Temp-
erature Coefficient (MTC) change as temperature is increased
at a constant boron concentration, in an undermoderated core? (1.0)

b. How AND whw does HTC change as boron concentration i s increased
at a constant temperature, in an undermoderated core? (1.0)

GUESTION 5.06 (2.50)

a. Define Axial Flux Difference. (0.5)

b. How does Axial Flux Difference change as core aces? (0,5)

c. Assume the reactor is operating at 100% full Power, all rods
out, near end of cwc19. Without moving rods, Power is lowered
to 50% bw bursting. How AND whw will Axial Flux Difference

(1.5)change?

1

-y 9q -4-. , 9+-- ~--r -
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QUESTION 5.07 (2.50)

o. Define the ters * Shutdown Margin'. (0.5)

b. The revetor is at 70% power With rod Control in automatic. Power
level is increased to 80%. What happens to Shutdown Marsin

immediate1w following the Power chense? Five hours after the
transient? Thirtw hours after the transient? E:: Plain each

answer. (Assume sufficient rod worth to accomodate the change) (1.5)

c. Would wour answer to part *b' (immediatelu efter the power

change) be anw different if the uPerator had adjusted boron
concentration for the power ebenge? EXFlain. (0.5)

GUESTION 5 08 (2.00)

How is THERMAL efficienew in the secondarv sustem affected (increase,
decrease, or no affect) bw an INCREASE in the following. NO

EXPLANATION REQUIRED.

a. Steam generator Pressure.

b. Condenser PRESSURE.

c. Condensate depression.

d. Number of feed heaters.

(2.0)e. Turbine Power.

GUESTION 5.09 (2.00)

a. What 3 parasieters are compared on the Reactor Core Safetw
Limit Curves? (0.75)'

-br-Wh a t ,a oe . _the._3__fac tar 4-_ttwt- d a t mine-howWim I i m i t a n u e u rvans--
Tce dr n; D E d7 Fo q

c. Sketch and label the axes for the Reacto:- Core Safetu Limit
Curve for n o rnia l operating pressure. (0.5)

.

9
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DUESTION 5.10 (2.50)

Answer _the following auestions (a-e) using the attached Fiuure 5 1.

(Remove the figure and include with unuwer sheets).

a. Indicate, on the figure, where the onset of nucleate boilind
occurs.

b. Indicate, on the figure, where the core operates at 100% unit
load.

c. Indicate, on the fidure, where the Technical Specifications
limit for Derarture from Nucleate Boiling Ratio (DNBR) is
located.

d. Indicate, on the figure, where Departure from Nucleate Boilins
(DNB) occurs.

e. EXPLAIN whw even though film boiling is occurrind the curve
indicates that heat transfer has improved in the area
marked 'e'. (2.5)

QUESTION 5.11 (1 00)

A centrifugal pump is eauiered with a variable speed ector. The
Pump is initiallw Producing 50 psi discharde Pressure, 180 gem,
End consumins 2 kw of electricitw. The speed is increased to

raise caPacitw to 400 MPsi. What is the final discharge Pressure

AND electrical consumption? SHOW CALCULATIONS (1.0)

5

l

|

|
i

r

;
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QUESTION 5.12 (2.00)

e. At wh t axial location in a PWR core in the critical heat flux
(0.5)at the MINIMUM?

b. How does the niininium critical heat flux chance (increase,
decrease, or rio change) as the following are increased?
Consider each separate 1w.

1. Tave
2. Res Pressure
3. RCS flow
4. Reactor Power (1.0)

c. The following Parameters acuociated with a fuel rod in a PWR
core reach acximum values at different AXIAL locations in the
core. Arrange the followind in order (beginning at the top of
the core) where the MAXIMUM VALUE is nearest the top of the
core.

T2, clad - clad surface temperature
fuel surface temperatureTs, fuel -

Tb, - bulk reactor coolant temperature
fuel centerline temperature (0.5)Tc, -

,

I

wN

.F
1

_ _
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- QUESTION 6.01 (3.00)

c. Indicate whether the OTdT AND OPdi ceteointu will INCREASE,
DECREASE, or REMAIN THE SAME if the followinu operating
Parameter changes occur. Consider each chande independent 1w.

1. Pressurizer Pressure iG increUUed 100 Psis.
2. Power ranse N-41 lower detector failu high.
3. Tavd is less than full load Tavd with reactor at 100%. (1.5)

b. Indicate whether the followind statements are true for
OTdT, OPdt, or both OTdT and OPdT Protection instruments.

1. Protects the core from DNB.
2. Protects the core from overpower (kw/ft).
3. BaChuP for the high neutron flux trip.
4. Circuitrv includes dunamic compensation for Piping delaws

to the loor temperature detectors.
5. Reouires Pressure to be within the hich and low Pressure

reactor trip SetPoints to be Valid. (1.5)

GUESTION 6.02 (2.50)

Provide a sketch of the Power EuPPlies to Nuclear Instrument
Cabinet I. Begin at the 480V MCC. Include component numbers

(2.5)where applicable.

GUESTION 6.03 (2.00)

a. Explain what is meant when the Pressuriger Pressure controller
is described as a " Proportional Plus rate plus reset *

(1.2)
controller.

b. How AND whw is Pressuriger Icvel used in the Pressurizer
(C.8)pressure control swstem?

|

|

.

,. - -
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QUESTION 6.04 (2.00)

a. What tvPe of detector is used in the following radiation
monitoring channels?

1. R 3(4)-11
(0.5)

2. R 3(4)-12s

b. Provide a brief sketch of the sample flow path throudh the
R-11 and R-12 monitor suutem. Include major componentu. (1.0)

c. How is rarticulate removed from the samPlc stream in the R-12
(0.5)monitor sustens?

QUESTION 6.05 (2.50)

a. Provide a drawing showing the steDe supplies to the Auxiliarw
Feed Pump tu rb i fle s . (1.0),

b. To which steam suPP1w train is Auxiliaru Steam supplied to the
Auxiliarw Feed Pump turbines? (0.5)

c. State the conditions that will open the Motor Operated Valves
to allow steam to the Auxiliarv Feed Pump turbines. (1.0)

QUESTION 6.06 (1 50)

a. What are the Power uuPPlies to the Steam Generator Hain Feed
Pumps? Include bus and voltade. (0.5)

b. List 4 means bw which the Main Feed Pumps are protected adainst
low suction Pressure? (1.0)

GUESTION 6 07 (2.00)
,

a. What is the purpose of the Containment Purge Sustem? (0.47

b. What actions occur within the Contcinment Purde Suutem upon
receipt of a hish activitu signs 1 from R-11 8/or R-12 radiation
monitors? (1.0)'

c. List 3 of the 4 other signals that will initiate the actions in
(b) above. (0.61
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QUESTION 6.08 (2.00)

a. List 6 PenetrDtions (in addition to the VCT outlet) to the
4' charging Puer suction line. Do not include instrument

(2.0)sensing lines.

b. State the interlocks that muut be satisfied to OPEN the CVCS,

(1.0)orifice isolation valves.

DUESTION 6.09 (2.00)

a. List the 3 design bases for Programmind the Steam Generator
water level. (1.0)

b. What conditions will cause the followind to CLOSE automatica11w?

1. Feedwater Regulating Valves (FWRV).
2. FWRV bwPass valves. (1.0)

QUESTION 6.10 (2.00)

Match the Rod Control Sustem failures in Column A to the tuPe of
failure in Column B. Consider each failure indePendentlu. Place
responses on wour answer Paper. More than one reUPonse mau be recuired.

COLUMN A COLUMN B

1. Pulser failure a. Locle cabinet non-urdent failure
2. Slave cweler failure b. Power cabinet non-urdent failure
3. Loose circuit card (s) c. Logic cabinet urdent failure

4. Regulation failure d. Power cabinet urdent failure
5. Phase failure
6. Multiplexing error

7. -16.5 VDC Power sueP1w failure
8. -24 VDC Power suPP1w failure
9. +100 VDC Power sueP1w failure (2.0)

GUESTION 6.11 (1 50)

With the Emergenew Diesel Generator (EDG) Operating on a bus in
parallel with the swstem. Describe how wou could verifu that the

| EDG is operating in the LEAD or in the LAG bu usind the Voltage
Adjust Switch. (1.5)

i

- - - -- . - ,
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QUESTION '6.12 (2.00)

List 5 of the B actions that are rerformed bu t h e - B u t; Strippins
Relaws its the event of a loss of off-site power. NOTE--Do not'

list breakers separate 1w. (2.0) |
, ,

i

a

a

e

i

J

t

,

]
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QUESTION 7.01 (1.50)

a. Operating Procedure 0202.1 states that the Steam Generator
temperature can not be greater than Reactor Coolant Sustem
temperature bw a m a x i sio ni amount. State that maximum temperature |

(0.5) 'difference.
leVF P-?

b. After starting a Reactor Coolant Pumd, when will the oil
Pressure Permissive light come on? Be specific. (1.0)

!
i

OUESTION 7.02 (2.00)

Fill in the blanks for the following statements taken from
Operating Procedure 0202.1. Place answers on uour answer Paper,

s. The maximum RCS heatup rate is _____F/hr.

b. The maximum pressurizer heatup rate is administrative 1w
controlled at _____F/hr.

c. Temperature difference between Pressurizer sPrau Water and
the water inside the Pressurizer is limited to _____F.

d. RCS Oxwsen lavel must be 0.1 ppm or less before RCS
temperature can be raised above _____F.

e. If the RHR isolation valves are oPene RCS temperature and
Pressure shall not exceed _____F and _____esis resPectivolv. (2.0)

GUESTION 7.03 (2.00)

a. State the RTndt for each unit. (0.5)

b. What are the minisium and maximum RCS temPerotures when the
reactor is in the cold shutdown condition with the reactor
vessel head bolted down? (0.5)

c. Brieflu describe how Purification of the RCS is accomplished
when the resctor is in the cold shutdown condition. (1.0)

.

w-,-- - - + . -
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b[[7{QUESTION 7.04 (2.00)

Fill ir 41anks. Place anuwers on wour unuwer PuPer.x ,

s. The a P P r o x i m a t'b ,,l o a d at which the second Steam Generator Main l
'' |

I Feed Pump is Plac'nd 'n service is _____MWE.
/ |

b. The first procedure holdsfor lut stade muttl temperature is |

approximate 1w _____MWE. /''

,

!

c. Steam Generator chemistrv cft be ithin specifications prior i

to exceeding _____% P re

d. The Unit Star Transformers must be in s vice prior to

exceedinn ____% Power.

o. If derator Temperature Coefficient is dreuter th- O dk/k/ Fe
eactor Power must not be increased above _____% Powen -tSs0)

GUESTION 7.05 (3.00)

a. List the Immediate Operator Actions in descending order of
Preference that must be Peformed when a reactor trip is called
for but the trie breakers have not opened und the RCCA's are
not fullw inserted. (1.5)

b. State ALL the approvals reGuired for reactor restart under the
following conditions.

1. Cause of the reactor trip iS hnoWn and Corrected With no
safetw considerations.

2. Cause of the reactor trip is unknown. (1.5)

QUESTION 7.06 (2.00)

a. What criteria must be met before a Safetw Injection saw be
deemed spurious and maw be reset? (1.0)

b. State the Safetw Injection reinitiation criteria followins,

i termination of the spurious Safett Injection. (1.0)

_ - _ - - _ . . _ . .
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QUESTION 7.07 (2.00)

o. Prior to a reactor startue with normal creratinu temperature
and Pressure the following RCS leakaues exist. For each leak
rate below, indicate if wou would STARTUP or REMAIN SHUTDOWN.

1. 0.5 GPH from a cracked weld on a nerrow range temperature
instrument manifold.

2. 1.0 GPM from a manual valve Packing gland.

3. 0.4 GPM tube leakage on one S t e e ni generator.

4. Leak from an unknown source of 1.2 GPM. (1.0)

b. For the following combinations of leakage, state if wou would
be allowed to startuP.-

Leckage from en unknown source a 0.7 GPM, Steam Generator
tube leakage (total) = 0.3 GPM, Pressurizer safetu valve

5.2 GPM. (1.0)leakage = 3.1 GPM, various valve Packing louks a

QUESTION 7.08 (1.50)

o. List 3 of the 4 sweptoms of the existence of a void in the
Reactor Coolant Swstem. (0.75)

b. List 3 of the 5 criteria for the termination of a reactor
vessel vent operation. (0.75)

QUESTION 7.09 (2.00)

a. During Emergenew Plan activation, what in the order of uuecession
for the Emergenew Coordinator? (1.0)

b. What actions (responsibilities) maw the Emergenew Coordinator
NOT delegate? (1.0)

i

1

,, - - -.
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QUESTION 7.10 (2.00)

c. Who (bw Job title) is designated at Interim Team Leader for the
First Aid / Decontamination Team? Radiation TeamT (0.5)

b. Who (bw Job title) is designated as Teusi Leader for the Recoverw
(0.5)and Restoration Team? Fire Team?

c. What Emergenew Classifications recuire activation of the
(0.25)OPerCtional support Center?

d. State the location of the followins Emersenev Facilities.
1. Interim Emersenew Operations Facilitw '

2. Technical support Center
(0.75)

3. Operational Support Center

DUESTION 7.11 (2.00)

a. Define (bw dose rate) the followins areas.

1. Radiation Area.

2. High Radiation Area.

3. 'ocked Hish Radiation Area..

(2.0)4. Contaminated Area.

.

, . - - _ _ - , , , - .. n
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GUESTION 7.12 (3 00)

Match the description or Phrase in column P Which beut depicts
or describes the item in column A.

COLUMN A COLUMN B

a. N-16 Gamma 1. 1/10 value laver : 8' lead.

b. Beta radiation 2. Administrative exposure limit.

c. Cobalt 60 3. Maxis 6uk WMPosure limit.

d. Alpha radiation 4. Major source of radiation in containment
at PoWere

o. 2150 aren/atr
5. Short lived isotope.

6. Hau dictate the need for eue Protection.

7. Major source of radiation in containment
;

after shutdown.

8. Should not be a Problem unlesu fuel
clad is brecched. (3.0)

,. . -. -
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QUESTION 8.01 (2.00)

o. How manw PORV's must be in service Per. Technical Seveifications
while a unit is in cold shutdown condition? (0.5)

b. What is the temperature below which these PORV's must be in
(0.5)

service?

c. What 2 transients civ specifica11u addressed in the basic for
the Technical Specification referenced in 'a' above? (1.0)

DUESTION 8.02 (2.00)

a. State the 3 Provisions listed in Technical Specifications
that must be adhered to when aching temPorarv changes (OTSC)
to Operating Procedures. (1.5)

b. What additional approval iS reuuired if the OTSC involves
a change in the intent of thE Procedure? (0.5)

GUESTION 8.03 (2.00)

a. Who (bw Job title) saw authorize clearances to Perform
maintenance or. eouipment? Two reouired. (0.5)

b. True or False
If the reouirements of Admin. Procedure 0103.4 are met,
scanting of a clearance indicates that the cuuiPment has been
tested to Prove that it is de-enersized, groundede drainede
or dePressurized. (0.5)

c. List the 4 conditions recuired prior to authorizing a ' Partial
Release * of a clearance. (1.0)

GUESTION 8.04 (2.00)

a. State the minimum number of RO and SRO licenses reuuired
bw Technical Specifications When one unit iS o r,e r a t i n g at
100% and the other unit is in a refueling mode. (0.6)

b. What is the minimum number of fire brigade members reuuired
bw Technical Specifications to be onsite at all times? (0.4)

c. What are the Technical Specification restrictions on using
shift crew Personnel for fire brigade membershiPT (1.0

_ _ - .. _.
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QUESTION S.05 (2.00)

Under what 4 conditions will an Estimated Critical Condition NOT
have to be Performed following a recetor trip at EOL7 (2.0)

DUESTION B.06 (2.00)

Bw Technical Specification when is Cuntainment Intocritu defined
to exist? Five conditions recuired. (2.0)

QUESTION 8.07 (2.00)

a. State the Primarw and alternate methods used for notifwing
the NRC Operations Center (NRCOC) of a Significant Event. (0.4)

b. State if the following will reauire 1 hour notification to
the NRCDC.

1. Initiation of anw nuclear Plant shutdown as reuuired bw
Technical Specifications. -

2. Failure of anw safetw related swstem to function correct 1w
due to improper settings on automatic Protectivo devices.

3. Discovered inoperablitw of Primarv NRCOC notification
methoo.

4. Declaration of an Unusual Event. (1.6)

GUESTION 8.08 (2.00) .

Recent incidents involving the 'C' busses at Turkeu Point Units

t 3 1 4 have caused Problems.
I

l .a. Describe 3 changes that have been made to clieviate these
Prob? ems. (1.51

[

b. What~will happen in the event of a "C' bus lockout at drwater
than 60% Power? What will this prevent? (0.51

i

l

|

. . . _



1E |Sw__ADMINISIEeIIVE_EEOCEDULESa_CDUDIIIOU54_&UL_LIMII6110US F'A G E

.

*
.

QUESTION B.09 (3.50)

o. The followins Reactor Coolant Sustem (RCS) Parameters are
DNP related. What is the Technical Specification limit for each?

1. RCS Tavs.

2. Pressurizer Pressure.

3. Res flow. (1.5)

b. What action must be taken if one of the above limits is
exceeded? (1.0)

c. Bw Technical Specification, how often must each of the above
Parameters be verified to be within its limit? (1.0)

QUESTION 8.10 (2.00).

a. What Parameters must wou observe to determine the * Reactor
Core * Safetw Limit? (0.6)

b. What is the objective of the ' Reactor Core * Safetu Limit? (0.4)

c. What is the limit AND objective for the 'Safetw Limit * on
RCS Pressure with fuel installed? (0.6)

o. What are the Plant Supervisor-Nuclear's responsibilities in
the event a *Safetw Limit * is violated? (0.4)

GUESTION 8.11 (2.00)

a. Fill in the blanks.

1. Either reactor Shall not be started from cold shutdown
without ____ diesel generator (s) operable with onsite
suPalw of 40,000 sc11ons of fuel available.

2. Either reactor shall not be started from cold shutdown
without ____ betteries and associated DC sustoms operable
with ____ out of 6 batteru chargers operable. (0.75)!

b. What conditions must be satisfied for r<ower operations to !

continue if one diesel generator is out of service? (1.0)'

c. For what Period of time saw one batterv be out of service? (0.25)

i

!

|
t

|
- .
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1

QUESTION 8.12 (1 50)

o. What is the basis for having at least one RHR ruine in operation
when Tavs is > 160 F during refuelitis operations? (0.5)

b. State the Technical Specificatiors and bcsic for minimum boron
conceritration during refuelitig operations. (1.0)

i

,

.i

- ~ . , _
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CNSWERS -- TURKEY POINT 314 -84/04/30-JAGGARe F. |
1

$ '

dI /
'

ANSWER 5 01 (2.00)
|

0. delta reactivitw=Keff2-Keff1/Keff2(Keff1)
assume Keff at 20ces=0.90

Keff at 40cusso.95
delta reactivitw=.05/(0 95*1.00)=526 dk/h needed for criticalitw

=.05/(0.90*0.95)a585 dk/k added

59 dk/k excess reactivitw----reactor is suPereritical (1.0)

b. Total power defect chansec linearlw so the new Power level
would be 30%. (1.0)

REFERENCE
CPEL Reactor Theorw Chap. 12 PP 12-4 thru 12-6

ANSWER 5.02 (3.00)

ss O
o. At 500 F---at higher temperaturese the diffusion lendth is

greatore allowing neutrons to reach the control rods from
further awaw.C*4

c aD
b. Late in life---reduced boron concentration inereuses diffusion

length (same effect as higher temPe r a tu re ) . Ce/]

oO
c. 180 steps---there is a hisher flux at this lower core height.E U

c*O
d. Next to the Nithdrawn rod---the withdrawn rod results in a

higher flux, making the rod in ouestion more e f f e c t i v e .t o. '[ (3.0)

REFERENCE
CP&L Reacter Theorw Chap. 13 PP. 13-6 thru 13-12

. _ _ . - . __ _
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CNSWERS -- TURKEY PDINT 314
-84/04/30-JAGCAR, F.

1

|

ANSWER 5.03 (1.50)

o. There is no effect un vuuilibrium Sancrium due to Powerchangins because both the Production and removal terms for
(0.5)

eouilibrium av Aflungdependent.

b. After reactor shutdown, Samariumi rencval t e r ni goes to zero
and the Pre-shutdown Pm decaws tu Sumerium therebu raising

(0.5)the Samarium concentration.

c. 1. Less negative.
(0.5)

2. More nesative.

REFERENCE
CP&L Reactor Theorw Chap. 15 PP. 15-3 thru 15-14

]gg {ANSWER 5.04 (2.00)
,~~~~ muerature increaucup the DopplerAs Power increasege,f ~s.

es leus ative because the resonance
,

Power Coefficient b
broadening of feet decreases. Wit \ also t met n eo.n h v e_ h -_ _ , .. %o)_

o t ee'- -f % pr > ,,qg
b. 1. Mece negative.

M2. h sve.
no-

.

REFERENCE
CP&L Reactor Theorw Chae. 14 PP. 14-7 thru 14-11

ANSWER 5.05 (2.00)

a. Becomes more negative to.53. The densitw Per F change is greater
at higher temperature E 0. 75 3. %il a cc<g d.scuss- of 4 **% e<.ho% es (1,o)

de u h%,s.

b. Becomes less nesative C0.53. The number of buron atoms in the
core decreases more Per F change then et hidher baron
concentrations [0.753. (1.0)

REFERENCE
CPSL Reactor Theorw Chap. 14 PP. 14-2 thru 14-6

i
.

< -
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ANSWERS -- TURKEY POINT 3&4 -84/04/30-JCCOAR, F.

CNSWER 5.06 (2.50)
s

o. AFD is the top normalized encore detector current minut the
bottom excore detector currents. (0.5)

len (0.5)b. AFD will move in thegnesative direction.

c. Dropeing Power will lower cure dT. The negative HTC will add
Positive reactivitw to the top half of the core and neuative
reactivitw to the bottom half. E1.03 Therefore, AFD will

swing Positive CO.53. (1.5)

REFERENCE
CP1L Reactor Theorv Chap. 13 PP. 13-6 thru 13-7
SD-4 Ps. 65

ANSWER 5.07 (2.50)

a. Shutdown Marsin is the instantaneous amount of reactivitu the
reactor is or would be suberitical from its Present condition
assumins all full Innsth rods are fullw inserted excePt the
rod of highest worth is assumed to be fullw withdrawn. (0.5)

b. Immediate1w following the transiente the movement of the control
rods exact 1w compedstes for the chanse in Power defect.
Therefore no change in shutdown nursin. (0.5)

Five hours later Xenon is at a lower value so rods must be
inserted to compensate. Therefore shutdown margin decreases
since power defect is the same (80% value). (0.5)

Thirtw hours later Xenon has incrucced close to the 80% value.
Rods have withdrawn to compensate. Therefore shut down margin

has increased. (0.5)

c. If boron concentration was reduced to compensate for Power defect
and control rods were at the original Position the shutdown
margin has decreased. (0.5)

REFERENCE ;

CP1L Reactor Theorw Chap. 158 OP 1009.3

- . - . _ - . . . - - - -
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CNSWERS -- TURKEY POINT 354 -84/04/30-JAGGARe F.

CNSWER 5 08 (2.00)

c. Increase d. Increase

b. Decrease e. Increase

(2 5)
c. Decrease

REFERENCE
Thermodwnamics- Plant Cvele Chap. 4

ANSWER 5.09 (2.00)

a. Reactor PowerI Taval RCS Pressure. (Cl*M (0.75)

T h_ ch > o t S > o t- =amei y j
ta

Co_e ex itw < (15%). gg.,

c.

#% e3

\N %9
t.

(0.5).

Powe.r-REFERENCE
Turhew Point Technical Specifications PP. 2.1-18 B2.1-2) 2.1-2.

I
I

._ , _. _ - .-- ,
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ANSWERS -- TURKEY POINT 314 -84/04/30-JAGCAR, F.

t

CNSWER 5.10 (2.50)

,

6 Dashed circles indicate10 '

(d) nn allowable band for full.' ,(c) DNBR = 1. 3 ,

credit. Points "b" and,

'

(b)DNBR = 2.8 j g'
"c" must show some/s. ;/ (e) separation.5

: f 10 -

C'

{ t
i

'
; ; / gws ' .

'
J d ( j y,n aud10 --

>

,

Onset of 's .h'
'

*

E ng (a) ' . . . ':
r

=,i

t~

10'
.

!. 0.1 1.0 10 102 103 104

| Delta T Film (OF)
i

l'

|

(2.0)'

e. With dT film becoming large enough, radiant heut transfer
,

method of removing heat. (0.5)! becomes the gffective

REFERENCE
Turkew Point Thermodwnamics & Fluid Flow Topics
Nucleate Boilins PP. 196-203

.,. . _ . _ . _ . . . __ _ . _. - - . - , _ . _ _ _ _
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C.NSWERS -- TURKEY POINT 314 -84/04/30-J^,GGARe F.

1

ANSWER 5 11 (1 00)
r

400sen/180sem a 2.22 HP = N >: N P = N >: N >: N

(2.22)(2.22) * 50 Psi a 246.42 PsiHP =
i

23 88 kw (1.0)P= (2.22)(2.22)(2.22) * 2 kw =

REFERENCE
Thermodwnamics and Fluid Flow Toeics---Centrifudal Pumps ed. 158'

ANSWER 5.12 (2.00)

a. Top of the core (0.5)

b. 1. Decrease
2. Increare

!3. Increase (1.0)!4. Decrease

c. The Ts clade Ts fuele Te CO.05 for vueh correct seauvnev3 (0.5)|'

.

t

REFERENCE
Turkow Point Thermodwnamics 1 Fluid Flow--Huelvate Boilins ,

i

!

;

|

,

f

!

_ _ - _ _ _ _ . _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ . _ _ _ _ _ - _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ - -
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AN.SWERS -- TURKEY POINT 314 -84/04/30-JACGAhe F.*

.

ANSWER 6.01 (3.00)

O. OTdT OPdT
'"'lla u' Ai d t s rc.4 e ba 4x

1. Increase Sams. ''
2. Decrease 4++e 0 e.c. . co s c
3. Increase Same t0.2S each3 g3,5)

b. 1. OTdT
2. OPdT
3. CPdT

|

4. Both
5. OTdT CO.3 wuch3 (1.5)

| REFERENCE
Turkow Point SD-63 Pr. 19-23

CNSWER 6.02 (2.50)

]|
[8 M. che. g

I)(m
(M

., c _ _ _ _ ,

. f) ( 3)D
'N. (.s) s v iTAt.Le ,

i St4iESI s ,

i
I.iI G D .C. .

sus 04 L._..._. . .e.
_

I) I) I) g,,. M
I ''I "4

,
,

M
g.. .. ,, , ,

'
i H!

. .: or-
,.. ..

CAbind i-

I (2.5)
s.

REFERENCE
Turkow Point SD-4 re. 17 1 Figure 15

.- ._ . .
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ARSWERS -- TURKEY POINT 314 -84/04/30-JAGGAR, F.'
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%
.

A

ANSWER 6 03 (2.00)

o. The pressure controller output iu Proportional to the actual
detviation from betroint CO.43 and is modified bu the rate at
which actual Pressure is charisins (rcte) [0.43 Pluu the amount
of t i nie that Prebsure hub been off set Point (reset) [0.43. (1.2)

b. A high level alarm also energizes pressuriger heateru C0.43
in anticiPatiori of cooler water causing a Pressure reduction
CO.43. (0.8)

,

REFERENCE
T u r k e'v\ Poirit SD-9 PP. 40-44 & Fisure 3

.

#

%g

ANSWER 6.04 (2.00)s

. .

R-11' Scintillation countera.

R-12 ' G-M tube (0.5)
7

Ptw+ (*2)
-

|
Va a+b.'m .

g-

-i +w..,ou. .
c , - 11 '. s

' , (.ea)
: ! ,' R-li - mm c.w I

t pw ( 2) v=lve.
.

(I a|
< . ,

(* b
) P(a.mP

'

( 2) Id,
*

0
| (. 2 )i

A
'fl, i

e
; . . . .

$$$t
(1.0)-(.os-) (.. ,);.

:s'" c. The samAle stream is drawn through filter paper prior to
exiting.the R-11 m o rs i t e r . (0.5)

~

REFEREWCEx
Turkew'Poiht SD-68 PP. 19,32 L Figure 10

,

)
' iI

r
,

> %

%

i

i !

[ ;
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!
-
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CH,'SWERS -- TURKEY POINT 314 -84/04/30-JAGGAR, F.
*

ANSWER 6.05 (2.50)

(1.0)
o. See attached Figute 6.

(0.5)
b. Train 1

e dht-
c. Safetw injection, Loss of voltase onA4160 bussowI LoLo Level

in ariw Steam Gerie t-a to r e Loss of bo'th Maire Feed Punes. ("***b (1.0)

REFERENCE
Turkow Point SD-117 P. 14 & Figure 6

ANSWER 6.06 (1.50)

a. A--4160 A bus
(0.5)B--A160 C bus

b. 1. CV-1400 (Condensate Recirculation Valve) closes at 240 psis.
2. Pressure switches block HFP start if <240 Psis.
3. Pressure switches trip MFP whers <200 Psis.
4. Feedwater heater bweass opens wheri <220 Psis.

Pu 4/,I./s th,,,,,e ,,,,g,,,, (cv-2o,Q (1.0)5- c?"
,

|
?

REFERENCE
Turkew Point SD-112 PP. 10, 14, 16, 26

.

H
|

I

l

, . - .-.
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ANSWERS -- TURKEY POINT 314 -84/04/30-JAGGAR, F.*

CNSWER 6.07 (2.00)

a. Purses the contairement atmosrhere of noble #uases and
radioactivitw to allow Personnel access durinM bhutdown

(0.4)Periods.

and exhaust f shuts su Plw Und eMhaust *sulves. (1.0)
b. Trips suppl

h. close s .% W~e$ nc ea.- bluL u,J u u

c. SI, Phase A isolation, Phase B isolation, m uriva l .
[3 reuuired] (0.6)

REFERENCE
Turkew Point SD-29 P. 6; PP. 12-13

ANSWER 6.08 (2.00)
vi 3d

a. 1. Normal boration flowPath4[04dD
2. Chemical addition. Co.si3
3. 2 Paths for eme rsenew boration. Co.sv eQ ku-3fC 3"30
4. 2 Paths from the RWST . L o.sar ed] used , in (1.0)-

b. 1. Pressurizer level >14%.
2. Letdown isolation valve (LCV-460) must be open.
3. (Proper air Pressure and 125 VDC Power available) oYiMIloc,hi
4. No Phase A isolation signal. (1.0)

REFERENCE
Turkew Point SD-13 P. los PP. 30-32

ANSWER 6.09 (2.00)

a. 1. Limit containment Pressure in the event of a s t e uin break
inside containment.

2. Limit RCS cooldown with resultant Positive reactivitw
addition.

3. Lissit the effects of shrink and swell . w.tl ouvi 'bia bin ci,,d d rw;''( 1. 0 )
t ri P - Ji th Lo T avd.,oSnO cA u

b. 1. FWRV--- HiHi levehr SI, Recetor
2. Bwpass---HiHi level, SI j} (1.0)

Gb
,

REFERENCE
Turkew Point SD-11 PP. 23-27
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C$SWERS -- TURKEY POINT 314 -84/04/30-JAGGAR, F.'-

CNSWER 6.10 (2.00)

C 6 . b< d1. W-
2 . y C-

.
7 . P Cs

3. M .c,d 8 . SW h
4. Mcl 9 . ,p. - s
5. bed to.2 eugh3 (2.0)

_.I C....[1,bta l

'~n e -wus

REFERENCE
Turkew Point SD-5 PP. 46-47

ANSWER 6.11 (1.50)

If the EDG is operatins in the LEAD the ammeter will respond in
the opposite dirsetion the Voltage Adjust Switch is movede in the
LAG, the ammeter will respond in the same direction the switch
is moved. (1.5)

REFERENCE
Turkow Point NRC Exam Question Bank

ANSWER 6.12 (2.00)

1. OPen all breakers on that bus that are feeding euuiPsent.
2. OPen all breakers feeding the 4KV busses.

3. Send start signal to the diesels.
4. Send signal to the Emergenew Load Seouencer.
5. Block auto st:rb of the turbine generator uuniliurv oil Pump.
6. Block at/t.c start of CCW Pump on low)Pheader Pressure.
7. Open steam suPP1w valves from the S/G to the"Auxiliarw Feed

Pumps.

8. Trir D i r; _- 1 Gener2ter berehrr if 'i i '' E r i .s ;2 r-l ai .,2 T.' 5 0 0 .- -

Rew u. ne m3enem b. L e s,.,ng/ E5 reauired 0.4 each3 ( 2.0 )-3e.lise. dat.s<\ bk.s .de Li

REFERENCE
Turkew Point SD-170 PP. 11-12
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PNSWERS - -TURKEY' POINT 314 -84/04/30-JAGGAR, F. j

|

CNSWER 7.01 (1.50)

a. 50 F. (0.5)

b. 350 Psis and 2 minutes. (1 0).

REFERENCE
Turkew Point OPeratins Procedure 0202.1 PPe 29 19

ANSWER 7.02 (2.00)

a. 100 F/hr.
b. 90 F/hr.
c. 320 F.
d. 250 F
e. 350 Fe 450 psis i /** ; t to pss3 (2,o3-

REFERENCE
Turkvw Point Operatins Procedure 0202.1 PP. 2-4

ANSWER 7.03 (2.00)

a. Unit 3 -- 44 F
Unit 4 -- 30 F (0.5)

e
b. 50 F minimum *l0

200 F maximum 4 -lo (0.5)3
c. Uses RHR Pump header Pressure thruush HCV-142, through the

mixed bed domineralizere geactor filtere VCT, and nurnal
chargins lineup. 6 *g (1.0)

REFERENCE
Turkew Point Operating Pruevdure 0205.2 PP. 3, 17, 19

. . . . .__ _ ___ --
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CNSWERS -- TURKEY POINT 314 -84/04/30-JAGGAR, F.

CNS 7.04 (2 00)

c. 400 MW *#

b. 40 MWE.

& ( [7 gc. 30%

d 50%. %

o. 70%. E0.4 vach3 M 2. R

REFERENCE
Turkew Point Operating Procedure 0202.2

ANSWER 7.05 (3.00)

c. 1. Use reactor trip Pushbutton. md amp t 4*k b P P"O'b
2. OPen reactor trip breakers and/or MG set breakers.
3. OPen MG set breakers on the 480 V MCC.
4. Emergenew borate
5. Drive rods in scnuallw.

[0.1 for seouencee 0.2 for action] (1.5)

b. 1. Plant Supervisor-Nuclear
STA
Operations Supervisor-Nuclear E0.3 each3 (0.9)

2. Operations Superintendent-Nuclear or
Plant Manager-Nuclear or
Site Hanager C 'Al
Plant Supervisor-NuclearC.60
ST A Car 3
Operations Supervisor-Nuclear (.it)
(PNSC) E0.1feuch3 (0.6)

REFERENCE
Turkew Point Off Norsial Devrcting Procedure 0208.1 PP. 3, 9
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CNSWERS -- TURKEY POINT 384 -84/04/30-JAGGARe F.

CNSWER 7.06 (2.00)

o. 1. Normal readings for coritainment temperature, pressure,]
radiction, and sump level.

2. Normal readings for Au>: ilia ru Building radiation and ,A'

ventilation.
3. Normal readings for Steam Generator blowdown and Condenser

air vJector.
4. RCS pressure > 2000 esis und inc reasins . C .a]
5. Pressurizer level > 22%.(.Q
6. RCS subcoolins > 30 F.f*G
7. Auxiliarv feed at least 375 sem or narrow rance level in

at least 1 Steam Generator.C'9 (1.0)

b. 1. RCS Pressure < 1723 esis or
2. Pressurizer level < 10% or[0.i b u k 4. ,0 21 b pa ro ,el e (1,0)
3. Subcooling < 30 F.

REFERENCE
Turkew Point Emersenew Procedure EDP 20000 E-0 es. 7

CNSWER 7.07 (2.00)

a. 1. Shutdown
2. Startup

3. Shutdown
4. Shutdown E0.25 each3 (1.0)

(as there is no Pressure boundaru valveYou could startuP,6.
leakins at g reate r than 1 0 GPM) ./w,// eccepi deauon lo nd-n if

,

(1.0)
M e,,b n A t co 4 b % s % w n safe

REFERENCE
Turkew Pcint Technical Seocifications vs. 3.1-4, 5

I

.
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ONSWERS -- TURKEY POINT 314 -84/04/30-JAGGARe F.

ANSWER 7 08 (1.50)

o. 1. Variations in Pressurizer Pressure and level in reuPonse
to normal charmins and sPracing operations. (2 answers)

3. Gases in the Reactor Coolant Sustem. i

4. Reactor 1:nt t: tebPerature Y buturation. WCN GCW /- l

&[ p ,,

[3 reuuired3 3,ans g .75) ,

b. 1. Containment Hwdrogen > 3% bw volume.
2. Reactor Coolant Swstem subcooling < 30 F.
3. Pressurizer Ivv$ < 20%.
4. Reactor Coolant Swstem Pressure dveresses bu 200 Psis.
5. Venting Period greater than calculated.

[3 reuuired3 (0.75)

REFERENCE
Turkew Point DNDP 01008.10

ANSWER 7.09 (2.00)

a. 1. Plant Supervisor-Nuclear
2. Nuclear Watch Engineer
3. Member of Plant staff with an SRO lice e
4. On shift Reactor Control Operator .I te A O o d +.) (1.0)

.

b. 1. Decision to notifw state and local authorities.
2. Recommendation of Protective action for the Public. (1.0)

REFERENCE
Turkew Point EP 20101 P. 2

ANSWER 7.10 (2.00)

a. A Nuclear Operator trained in first aid and decon Procedures.
Health Phwsics Technician on shift. (0.5)

b. Operations Superintendent-Nuclear
(0.5)-Nuclear Watch Engineer

c. Alerte Site Areae Generci (0.25)

d. 1. FPL offices in Miami
2. eM Ja me. a 1 J. b elsk)3. 1st floor of the 11C Building Chg W'd>- h 4betM *"i (0.75)

!

i

.
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'C0SWERS -- TURKEY POINT 354 -84/04/30-JAGGAR, F.

REFERENCE
Turkow Point EP 20125 P P '. 3-58 Emergenew Plan Pr. 2-36 thru 40

,

CNSWER 7.11 (2.00)

ad?1. 5 aren/hr or 100 mrem in 5 daws
2. > 100 mres/hr

3. 1000 **ren/hr
> /es*O@ 0 m|g ef4. 33 tiaea th= eeP-e=1 = ree -du c we r s t a . w .!! = c e. :,= * - 9

[0.5 each3 (2.0)

REFERENCE
Turkow Point Health Phwsics Lesson Notes PP. 24-25

ANSWER 7.12 (3.00)

a. --4

b. --a

c. --7 .

d. --8

e. --2 CO.6 vach3 (3.0)

REFERENCE
Turkew Point Health Phwsics Manual

i

>

e

__ - _. _ . .. ,- - - .-
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,ApSWERS -- TURKEY POINT 3&4 -84/04/30-JAGGAR, F..

ANSWER 8.01 (2.00)

a. 2 (0.5)

b. 275 F +/0 I (0.5)

c. 1. Start of an idle Recetor Coolant Pump with Steam Generator
greater than or euual to 50 F above the Reactor Coolant
Swstem cold les temperature.

2. Stert of a HPSI Pump and its injection into a water solid
RCS. (1.0)

REFERENCE
Turkow Point Technical Srveifiestion PP. 3 15-18 B3.15-1

ANSWER 8.02 (2.00)

a. 1. The intent of the original ProCWdure is not witWred.

2. The change is approved bW tWo members of the Plant
management staff, at least one of whom holds an SRD license

on the unit.
3. The change is documented, approved bw the PNSC and approved

bw the Plant Manamer-Nuclear within 14 davu of implementation. (1.5)'

The OT C must be reviewed and sPP Of l .. . r
-n r..;;{, P r i o r t ob.

implementation. ' -
"' (0.5)j

REFERENCE
Turkow Point Admin. Procediere 0109.3

ANSWER 8.03 (2.00)

i a. 1. Plant Supervisor-Nuclear

2. Nuclear Watch Engineer (0.5)

b. False (0.5)

c. 1. A need exists.
2. Permission of the Person holding the clearance must be

obtained.
3. Clearance holder and Nuclear Watch Engineer shall be in

complete agreement that the Partial release will not
endanger Personnel or vuuipment.

4. Independent verification shull be Performed. (1.0)

_ _ ._. . _ - - . ._ -_
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CNSWERS -- TURKEY POINT 314 -84/04/30-JAGGAR, F.'

|
.

.

REFERENCE
Turkww Point Admin. Procedure 0103 4

CNSWER 8 04 (2.00)

o.fhe'Perat'ipsunis---2hol[3RQ\ LO 1C33
lirQJni th SRQ! 2 'R.0 ( * SRO and T RO uccePtuble) (0.6){pe f

b. 5 (0.4)

c. The fire brisadw shall not include 2 members of the minimum
shift crew necessarw for safe shutdown of the unit und anw
Personnel reouired for other essential functions durins a
fire emersenew. (1.0)

REFERENCE
Turkew Point Technical Specifications PP. 6.2e 6.5 t Table 6.2-1

ANSWER 8.05 (2.00)

1. Criticalitw is Planned within 4 hours from the trip.
2. Baron concentration is less than 300 ppa.
3. Trie was from 40% or greater Power.
4. Euuilibrius Xenon conditions existed Prior to the trip. (2.0)

~

REFERENCE
Turkow Point Operating Irocedure 0202.2 P. 15

ANSWER 8.06 (2.00)

1. The reouired non-automatic containment isolation valves and
blind flanses are closed.;

2. The reauired automatic containment isolation valves are
|
|

operable or are secured' closed.

| 3. The eauipment hatch is Proper 1w Closed.
t 4. At least one door in each Personnel cirlock is ProPerlw

closed.
5. No uncontrolled containment leakage existu. (2.0)

REFERENCE
Turkew Point Technical Specification Ps. 1-2

.- . . - - . __ _



2._ _6 Dh l h 1 SI E G II V E _ E E D C E D U E E S 4_ C b b D II1 O L' S 2_ Q U D _ L I B 11 a II O U SPACE 2E-

'CN6WERS -- TURKEY POINT 314 -84/04/30-JACGAR, F.*

CNSWER 0.07 (2 00)

o. ENS telephone--Primarw
Other telephone lines or relawed avsvege--elternutw (0.4)

b. 1. Yes
2. No
3. Yes

(1.6)4. Yes

REFERENCE
Turkww Point Admin. Procedure 0103.12i Emer. Proevdure 20101 r. 6

J

ANSWER 8.08 (2.00)'

s. 1. The normal Power suPP1w for each unit's 'C' buu in the
opposite unit's 'C' transformerf 3C 4KV bus is normallw
fed from 4C' transformer and 4C 4KV bus is normallw fed'

| from the 3C transformer. (0.5)

2. The 'C' bus suPP1w breakers from their associated
transformers are maintained in the racked out and locked
Position. Permission from the NPS must be given to
change their Position. (0.5)

3. Various Protective relaws have been removed from the
breaker doors. (0.5)

4. Suppfs bm 3 c. v9.,- nova o M Sus not a n M E gLs .serJe s 4.f I b-
b. The result will be a runback on the effected unit n the loss

of the feedwater Pump from that unit's 'C' bus.C'' this causes
a 'C' bus transformer lockout, it will de-eneruize the
unaffected unit's startue transformer. This will Prevent havins

j a unit with-a runback or trip bWind Without its startup

transformer.9w] (0.5)

REFERENCE
Turkew Point NRC-SRO Question Bank

.

;

. - _ . . _ . _ __ _ ,_ , _ _ _ .- . _ . _ _ .__ ~ . _ - - __. . ._
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4WSWERS -- TURKEY F01NT 314 -84/04/30-JAGGARe F.+

ANSWER 8.09 (3.50)

o. 1. Less than or voual to 578.2 F. +/- 2F
2. Greater than or vouc1 to 2220 Psis. +/- 50 psis

3. Greater than or voual to 268,500 arm. +/- 10,000 mem (1.5)

b. Restore the parameter to within its limit within 2 hours
or reduce thermal Power tu less than 5% of rated thermal
power usins normal shutdown procedures. (1.0)

c. Tavs and Pressurizer Pressure are verified everv 12 hours
(+/- 25%). RCS flow is verified after each refuelind cucle. (1.0)

REFERENCE
Turkow Point Technical Specifications P. 3.1-7

ANSWER 8.10 (2.00)

a. You need to know the combination o":
1. Thermal Power
2. RCS Pressure
3. Loor coolant temperature (Tavs),
(and compare them to the limits of Techn cal Seveification).
Figure 2 1-1. ' ' ' ' * l S * " ' f /* + 'W' ' *'' (0.6)

b. To maintain the integritw of the fuel cladding. (0 4)

c. The limit is 2735 Puis with the objective of maintaining
RCS integritw. (0.6)

d. 1. Shutdown the reactor
2. Notifw the NRC
3. Notifw companw officials

ddi ti r.:1- |Jo rei heb */c, NRL perma sion. (0.A)4. CW fr

REFERENCE
Turkew Point Technical Specifications pp. 2.1-1, 6-148
10 CFR 50.36 (c)(1)(i)

.
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*.hSWERS--TURKEY FOINT 314 -84/04/IS-JAGGAR, F.

CNSWER 6.11 (2 00)

D. 1. 2
2. 4e 4 CO.25 vach3 (0.75)

b. 1. The ressainins diesel is tested dailw and its ausuciated
ESF swstems are operable.

2. Either Startuu Transformer is orvrable.
CO.50 each3 (1.0)

,

c. 24 hours (+/- 25%) (0.25)

REFERENCE
Turkew Point Technical Sevcifications pr. 3.7-1, 2

ANSWER 8.12 (1.50)

Used to maintain a uniform boron concen (0.5)

kM/outet usy a +' t? Hit as flea 4 Smk % coe1El.C, (tration in then Hed (to.~,oml)RCS.
a.

Utte

b. 1950 Pem9# maintain the reactor suberiticu1(bu at leaut 10% dk/F h)
in the cold shutdown condition wi+.h all rods inserted. (1.0)

[ .s3
REFERENCE
Turkow Point Technical Specifiation 3.108 P. 33.10-1

:

!

!
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