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REPORT DETAILS

Persons Examined
SRO Can+idates:

Kaasa
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Nye
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Valdez
Couture
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(Differences)
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Other Facility Employees Contacted:

*J. Barrow, Operations Superintendenrt

*0. A. jager, Operations Supervisor

*P. L. +incher, Nuclear Training Supervisor
*J. Spodick, Nuclear Training

*C. D. Marple, Nuclear Training

*Attended Exit Meeting

Examing o

"A. M. Joleson
Lawyyr

D. Smith
Clark

Upton
Prichard

>PLmmr

**Chief Examiner

RO Candidates:

Holland
Holt
Hurlbut
Langnes
Serruto
Simpkins
Wright
Ame s
Davidson
Heffelfinger
McE 1 roy
Patterson
Poole
Sandy
Talley
Ward

(Differences)
(Differences)
(Differences)
(Differences)
(Differences)
(Differences)
(Differences)
(Differences)
(Differences)



Examination Review Meeting

At the conclusion of the written examinations, the examiners met with

J. Spodick, C. Marple, P. Fincher, and R. Weller, to review the writlten
examinations and answer keys. The following is a list of the comments made
by the facility staff and the NRC resolution of each of the comments:

a. RO Exam
(1) Question 1.4.a.

Facility Comment: Raising Tave by dilution should also be an
acceptable answer.

NRC Resolution: Facility procedures address this plant
evolution. Additional answer was accepted and
added to answer key.

(2) Question 1.8.b.

Facility Comment: At EOL, reactivily added to establish a 1 DPM
SUR is different than @ BOL due to change in
beta.

NRC Resolution: Answer is acceptable on the basis of listed
references.

(3) Question 2.2

Facility Comment: Relief valves at charging pump suction are
designed for thermal expansion relief instead
of overpressure protection.

NRC Resolution: Answer accepted. See FSAR, pg. 9.3-29
attached to Master Examination.

(4) Question 2.3.a.

Facility Comment: Concern over wording of question. Should
candidates assume sequence starts after dryout
of the SG and should operator action be
assumed?

NRC Resolution: Agree that more specific wording is desire-
able. Grading will take into account both
concerns.



Question 2.3.b.

Facility Comment:

NRC Resolution:

Question 2.4

Facility Comment:

NRC Resolution:

Question 2.5.b.

Facility Comment:

NRC Resolution:

Question 2.5.d.

Facility Comment:

NRC Resolution:

Question 2.8.a.

Facility Comment:

NRC Resolution:

Question 2.8.b

Facility Comment:

NRC Resolution:

Question does not specify number of indica-
tions required for full credit.

Since answer key lists six indications, we

believe it is reasonable to expect half that
number for full credit.

Drawing in answer key has been updated.
Facility will supply more current drawing.

Updated drawing acceptec.

Answer key is redundant with regard to
non-essential header being isolated.

Agree. Clarified answer is listed on Master
Examination.

Interlock on CCW Surge Tank isolation valve is
different between Units 1 and 2.

Answer key changed.
answer.

LP+SD #9 supports this

Answer key incorrect.
no pressure indication.

There is an alarm but

Answer key changed.
answer.

LP+SD #2 supports this

Additional acceptable answer should be
performance of an RCS leakage calculation.

Answer accepted based on routine facility
procedures.




(11)

(12)

(13)

(14)

(15)

Question 2.9.a.

Facility Comment:

NRC Resolution:

Question 3.1

Facility Comment:

NRC Resolution:

Question 3.2

Facility Comment:

NRC Resolution:

Question 3.6

Facility Comment:

NRC Resolution:

Question 3.7

Facility Comment:

NRC Resolution:

Answer is incorrect. It should be (2) and (4)
for OPC and (1), (2), (3), and (4) for backup
OPC.

Answer is accepted based on Westinghouse
turbine system description.

Answer key it incorrect and/or confusing for
all four parts.

Changes and additions made to answer key based
on:

(a) Inadequate proofreading of answer key
following typing.

(b) Obtaining answer from NRC Question Bank
which was not sufficiently detailed.

(c) Lesson Plan and System Description
provided by facility.

Answer key in (a) and (c) is incorrect.

Typographical errors and clarification made
based on LP+SD.

Unit 2 MSIS setpoint is 600 psia.

Answer key changed based on Unit 2 Tech.
Specs.

Only Unit 1 has three HPSI pumps.
and (c) are incorrect.

Answers (a)
Answer (a) changed based on pumps charac-
teristic curve attached to Master Examination.

Facility provided sketches are acceptabie
answers for Part (c) - based on LP+SD #4.



(16)

(17)

(18)

(19)

(20)

(21)

Questicn 3.8

Facility Comment:

NRC Resolution:

Question 4.3

Facility Comment:

NRC Resolution:

Question 4.7

Facility Comment:

NRC Resolution:

Question 4.12

Facility Comment:

NRC Resolution:

Question 4.13

Facility Comment:

NRC Resolution:

Question 4.15.c.

Facility Comment:

NRC Resolution:

Answer for Spray Valve under condition 2 is
different if Unit 2 is assumed.

Off-Normal procedure 2-0120035 provides
acceptable answer for Unit 2.

Allocation of points on answer key do not
agree with exam question.

Answer key changed. Inadequate proofreading
following typing of answer key.

Same comment as 4.3.

Same resolution as 4.3.

Unit not specified in Question. Answer will

be the same except for setpoints.

If candidates provide setpoints, they will be
graded according to unit assumed.

Answer should include "and/or level-pressure
override."

Answer accepted. Relay logic diagram is
attached to Master Examination.

Exposure limits are incorrect.

Correct 1imits were provided by facility and
are attached to Master Examination.



Question 4.16

Facility Comr ont:

NRC Resolution:

SRO Exam

(1)

(4)

(5)

Question 5.11

Facility Comment:

NRC Resolution:

Question 5.13

Facility Comment:

NRC Resolution:

Question 6.1.a.

Facility Comment:

NRC Resolution:

Question 6.1.b.

Facility Comment:

NRC Resolution:

Question 6.1.c.

Facility Comment:

NRC Resolution:

Question is vague and may elicit several
different answers.

Question deleted following grading process

based on obvious confusion shown by
candidates.

Same as RO Exam, Question 3.6.

Same response.

Possible confusion over the term "wet steam."

"Wet steam" was defined as having z quality
between 5-95%.

Detail on answer key may not be provided by
candiates. Point value on answer key does not
match question.

Answer key changed to provide a number of
acceptable responses. This is an essay type
response that is difficult to assign specific
point values to different parts.

Question is vague and may elicit a variety of
acceptable responses.

Agree. Answer key has alternate response
added based on Rod Misalignment procedure.

Answer key incorrect.

Answer key changed based on off-normal
procedure instead of system description.



(6)

(7)

(8)

(9)

(10)

(11)

(12)

Question 6.3

Facility Comment:

NRC Resolution:
Question 6.4

Facility Comment:

NRC Resolution:

Question 6.6

Facility Comment:

N&C Resolution:

Question 6.7

Facility Comment:

NRC Resolution:

Same as RO, Question 2.2.

Same rec<ponse.

Same as RO, Question 2.4.

Same response.

Same as RO, Question 3.1.

Same response.

Same as RO, Question 3.8.

Same response.

Questions 7.1 and 7.2

Facility Comment:

NRC Resolution:

Question 7.3.b.

Facility Comment:

NRC Resolution:

Question 8.1.c.

Facility Comment:

NRC Resolution:

Answers are different depending upon which
units are assumed in answer.

Either unit will be acceptable since question
did not specify.

High pressurizer pressure should also be
accepted.

Answer was accepted if proper assumptions were
stated.

If Unit 2 is assumed, there is no correct
answer since LCO is 15 kw/ft. per Unit 2 Tech
Specs.

Will accept "No action required" if Unit 2 is
specified.



(13) Question 8.3

Facility Comment: Ccncern was voiced over level of difficulty of
question.

NRC Resolution: A1l relevant E-Plan information to answer
question was provided with examination. No
change to answer is required.

(14) Question 8.7.b.

Facility Comment: Answer key should state "seven days or until
completion of job."

NRC Resolution: Answer accepted. HP-2 supports this addition.
(15) Question 8.10.c.
Facility Comment: Answer is incorrect or confusing.

NRC Resolution: Inadequate proofreading following typing.
Answer changed to conform with T.S. 3.3.1.

4. Exit Meeting

At the conclusion of the site visit, the examiners met with representatives
of the plant staff to discuss the results of the examination. Those
individuals who clearly passed the coral examination were identified.

There was no generic weakness. The cooperation given to the examiners and
the effort to ensure an atmosphere in the control room conducive to oral
examinations was also noted and appreciated.




ENCLOSueE 3
Clod '

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

Facility: £F £, je -4 #1

Reactor Type: Cce

Date Administered: (§ Ja-r 3y

Examiner: J/ Ao S 44

Candidate: ‘.4/!5&-6/ ﬁ*,

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answer sheet. Points for each cuestion
are indicated in parenthesis after the question. The passing grade requires
at least 70% in each category and a final grade of at least 80%. Examination
papers will be picked up six (6) hours after the examination starts.

Category % of Candidate's % of

Value Total Score Cat. Value Cateagory

25 25 5. Theory of Nuclear Power Plant
Operation, Fluids and
Thermodynamics

25 25 6. Plant System Design, Control
and Instrumentation

25 25 7. Procedures - Normal, Abnormal,
Emergency, and Radiological
Control

25 25 8. Administrative Procedures,

Conditions, and Limitations
100 TOTALS
Final Grade ?

A1l work done on this examination is my own; [ have neither given nor received
aid.

Tandidate's Signature



Points Available

5.0  THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS AND
THERMODYNAMITS

(25)

The following statements apply to ouestions 5.1, 5.2, 5.3, 5.4 and
5.5. St. Lucie Unit 2 has been operating at a steady 100% of full
power for 7 days with all of the control rods fully withdrawn
from the nuclear reactor core. The burnup is 5000 EFPH on cycle
1. Use any of the provided figures and tables. Show your work
and/or how you arrived at your answer.
5.1 What is the value of boron worth in (%Zak/k)/ppm? (1.5)
5.2 Explain why the critical Soluble Boron Concentration vs,

burnup (Fiaqure C.2) is somewhat constant at approximately

430 ppm between 500 and 3000 EFPH. (1.5)
5.3 The nuclear reactor power level is now reduced to 70% of

full rated power at a rate of 1% per minute by insertina

rods (programmed bank motion). What is the rod position

when the power change is complete? (2.0)
5.4 Sketch a araph of Xenon worth for a period of 0 to 100 hours

after the reduction to 70% of full power. Indicate values

of pcm. and hours. Explain your work. (2.0)
5.5 Tou are to maintain this 70% of full power for the first 20

hours after the power-level change. You do not wish to move

the control rods. Explain what, if any, chanage will be

reaquired to the boron concentration. Give numerical valuves,

if possible. Neglect any effect due to Samarium poisonina. (2.0)

Answer(s)
5.1 Using Figure C.1, boron worth = 12.65 pcm/ppm. (+1.0 for 12.6 tec 12.7)

% k/k = 1073 pcm/ppm
= ,01265 % Ak/k/ppm. (+0.5)

5.2 For the first (initial) fuel load, burnable poison rods [that are not nart
of a CEA (i.e., not moveable)] are loaded into the nuclear-reactor core,
The materiat is usually a boron-10 based material which is inserted in
place of thimble pluas. The result is that the poison burns out at a rate
that when combined with the fuel burnup rate results in a flat reactivity
change as a function of EFPH. When the burnable poison is consumed, the
reactivity change vs. EFPH is essentially linear. (The burnable poison is
used to insure a negative moderator temperature coefficient for a reactor
core at initial BOC.) (+1.5)

Burnalble poivons are dgfl(f.-J (+0) at fhe sum ¢ rate as
Suel 15 degithiy d Bl are flb ju(Fo9)



5.3 30%/(1%/min) = 30 min.
30 min, is fast with respect to Xenon chanaes
using Figure A.1
reactivity = -1137 - (-780)
= 357 pecm (+1.0 for -367 to -347 pcm)
using Figure A.6 (HZP is the only curve provided)
4532 - 357 = 4175 pem
4175 pcm = 106 inches on Bank 5 (+1.0 for 82 to 109)
5.4 using Figure A.3
equal Xe 100% power = -2648 pcm
equal Xe 70% power = -m pcm (+1.0 for 2300 to 2450)
using Figure A.4
see estimate of curve (+1.0)
5.5 Xenon concentration increases for the first 7. 5 hgyrs from 2648 pcm to
about -3500 pcm, a difference of about -852 panV So dilute ;:ann
852 pcm/12.65 pem/ppm = 67.4 ppm  (+0.8 for 48 to 127 pom)$.33)
Xenon then decreases back to the original pcm in 20 hour So borate
(*,0'94 back 67.4 ppm (+0.4 based on curve at 20 hrs.) @
(odrlmercr .33 for cochob 3 mumbens 5 Ko diiste
by 57 bontr
Reference(s)
1. Unit 2 Plant Physics Curves, SL 2.

2.

C-E PWR Simulator Training Facility, "Reactor Theory," SL 182.
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Points Available

5.6 Which one of the statements below most correctly describes
the transformation of the enerqy from fission events into
heat eneray? (1.0)

(a.) The eneray released as kinetic eneray of fission
fraaments prcvides about 50% of the eneray released
per fission event.

(b.) Fissioning of the isotope, U238 provides about 50% of
the thermal eneray aenerated in the core.

(c.) About 200 Mev of eneray is released per fission event
(neglectina neutrinos) of which about 15 Mev is
released after a delay time.

(d.) A1l of the fission-event eneray is deposited as heat
in the coolant.

Answer(s)

5.6 The answer is (c). (+1.0) e

Reference(s) \

\

\\
1. C-E PWR Simulator Training Facility, "Reactor Theory,"SFlorida
Power and Light Company, (SL 142.

pp so0o (92 H ’)/4’“-_-4}: e



Points Available

The nuclear reactor has been operatina at a constant 60% of
full power for 4 days with all rods out. A control rod

drops into the core.

a. Explain how and why the dropped rod will affect the
maximum linear power density (the peak value for the
generated thermal power per foot for the fuel pins) in
the core of the nuclear reactor. (1.5)

b. If the dropped rod is not recovered for a time of one
hour, explain how and why the maximum linear power
density will further change. (1.5)

Answer(s)

5.7 a. . When a control rod is dropped into the
nuclear-reactor core, the neutron flux will be
?epre§sed in the vicinity of the dropped control rod
+0.5).

With the neaative feedback via the reactivity
coefficients, the total thermal power beina aenerated
in the nuclear-reactor core will not appreciably
change (+0.2).

Hence, the neutron flux will be areater than before
in other parts of the core (+0.3).

This means tnhat the peak value for kW/ft will be
greater than it was oriainally--occurring where the
thermal neutron flux is the areatest (+0.5).

5.7 b. . After fgg control rod is in the core for one hour,
the Xe concentration will build up in the vicinity
of the dropped rod and will decrease in the reaions
of hiah thermal neutron flux (+0.5).

. This will further decrease the neutron flux in the
viciaity of the dropped controi rod and further
increase the neutron flux where it had previously
peaked (+0.5).

The result is to further increase the maximum 1inear
power density (+0.5).

Reference(s)

1. Nuclear Energy Trainina, Module 3, Reactor Operation, Sections
4 and 10, NUS Training Corporation.

-

.
2. C-E PWR Simulator Trainina Facility, "Reactor Theory,'¥ Florida
Power and Light Company, SL 1&2. 2
o)l s w20 Fisuni Cb deewl Figevt W



Points Available

If a small leak develops through a pressurizer safety relief
valve and if the auench tank pressure is 20 psia, what
temperature would you expect to measure downstream of the
valve?

a. The power plant is operating at 100% of full power with
the pressurizer pressure at 2250 psia.

b. The power plant is in a cooldown mode and the RCS
temperature is 480°F and the pressure is 900 psia.

Use attached steam tables, if necessary.

Answer(s)
5.8 a. 228°F (+1.0)
5.8 b. 310°F (+1.0)

Reference(s)

1. "Academic Proaram for Nuclear Power Plant Personnel,” Volume II1, Gereral
Physics Corporation.

2. "Power Plant Thermodynamics," #5L 182, '
pp 36,37 49,56, 53



5.9 For a nuclear reactor at a certain operatina condition,
Tc = _545°F and Ty = 595°F. The reactor coolant flowrate is
7x107 1bm/hr and the specific heat of water under these
conditions is 1.3 Btu/1bm-°F,

What is the rate of thermal eneray (heat) addition to the
reactor coolant? Show your calculations.

Answer(s)

5.9 Q=mcyaT (+1.0)
= (7x107)(1.3)(595-545)
= 4,55x10° Btu/he (+1.0)

Reference(s)

1. "Academic Program for Nuclear Power Plant Personnel " Volume
111, pp. 2-138 throuah 2-139, General Physics Corporation.

2. "Power Plant Thermodynamics,, SL 182.
77 69, 7f, 93

Points Available

(2.0)



Points Available

5.10 A cylindrical tank is 10 ft. in diameter and 20 ft. hiah,
It is one-half filled with water. Air is the cover aas
which is at atmospheric pressure (14.7 psia). The tank is
drained with the vent closed until the volume of liouid is
one-half of what it was before. (The tank is 1/4 filled

now.) What is the pressure in the tank? (2.0)
Answer(s)
5.10  Vp = (3.14)(§ fe)2(20 ft) (+0.25)
= 1570 ft (+0.25)
Vy = (1570)5.5) (+0.25)
= 785 ft (+0.25)
Vo = (1570)(375) (+0.25)
= 1178 ft (+0.25)
Plvl = PzVZ (*0.25)

(18.7)(785) = P,(1178)
P, = 9780 psis (+0.25)

Reference(s)

1. "Academic Program for Nuclear Power Plant Personnel.,” Volume
I1, General Physics Corporation. (hup’er 2, Section A

2 OF PwR Sleul/alor Traming Fae /,7;, o Bowv
P/‘A* _l_‘lrw// nm et g PP /6,17, ;/D’I/&

Ruer & Ligh? 4'“,] | St 182



5.11 What is the difference between the MSIS actuation sianals at
Unit 1 and 2? T/ van s‘.‘fp‘unfs,

Answer(s)

5.11 For Unit 1 - MSIS is actuated at 600 psia

600
For Unit 2 - MSIS is actuated at 888 psia or 5 psia
containment pressure

Reference(s)

1. St. Lucie Exam #3, Question 1, SL 142.

i

2 T ech - ;Pc’rs‘ 5L ",

Pointe Available

(1.5)



5.12 Unit 2 is operatina at a steady 100% of full power.

reactor trips.
stopped.

Points Available

The

Then, 5 minutes after the trip, the RCPs are
Sketch a araph of Ty,

T. and T as a function of

av
time, coverina a time period thai starts Soforo the trip to

15 minutes after the trip. (3.0)
Answer(s)
T Sh“ ¢ O"). ﬂ")ldulrs
o ¢ s’%“‘" it
S ha ¢ S =I5 m.ons des
D ek e
oy S B AT vl *P (15)
5y 4+
s42 4
£33 -
’ : E o lgy -
*‘.P’b “’ t"'-e (tnu\)
Reference(s)

1. NRC Exam Bank, Section 7, Question 6, SL 182,
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5.13 Describe the thermal condition of the secondary fluid at the
following plant locations. For each location choose one of
the following conditions: sub-cooled 1liaquid, <aturated
lTiouid, wet steam, saturated vapor, superheated vapor.

(a.)
(b.)
(c.)
(d.)
(e.)

Answer(s)
(a.)
(b.)
(c.)
(d.)
(e.)

Reference(s)

C5-P50% guale?y
steam cenerator outlet

HP turbine exhaust
MSR outlet, inlet to LP turbine
condensate pump suction

feedwater inlet to the steam generator.

saturated vapor
wet steam
superheated vapor
subcooled liquid

subcooled liauid

1. NRC Exam Bank, Section 7, Question 2, SL 182.

- End of Section 5.0 -

Points Available

(1.5)



Points Available

6.0 PLANT SYSTEM DESIGN, CONTROL AND INSTRUMENTATION (25) -

6.1 The St. Lucie Unit I power plant is at 25% of full rated
power and has been in this condition steadily for 4 days.
The CEA position is 90 inches withdrawn on Group 5. Control
mode is Manual Seaquential. Then, lcad is increased on the
turbine.

a. In Manual Seauential, the operator is coina to adjust
the rod positions in order to keep Tav L eaual to
zero. Explain the seouence of physfca$ pheFﬂ&ona that
will occur after the load on the turbine is aiven a step
increase. (2.0)

b. While increasina the electrical power cenerated by the
generator, a "GROUP DEVIATION" alarm is received. What

would you anticipate to be the cause of this alarm? (0.5)
c. And what action(s) should you take? (1.5)
Answer(s)
6.1 a. —HPgoverning vaTve wITT oper further
. Tthe steam flowrate will increase

o/ ¢ » the first-stace turbine pressure will increase Q= 4¥t)
Lt W e il
/ <
Lo Tref is ca1cu}ated by the RRS to be hiagher

2 0% et | bo pu by Tuwg -Tre ¥
the control rods are raised 0 "' fevt -

—theneutron=flux Jevel will increase —

p~ ve w ncrease

* Fave wHT Tevet-off—due—so—the—nesative temperature

coefficient

Lt ¢
(+0.4 each, +2.8 max)
l/ M

6.1 b. The cause of the GROUP DEVIATION alarm is usually the
ral function of an operating coil for one CEA (+0.5). <&

.
6.1 ¢, The operator should transfer from the MS to the ML mode \\
. (§.5). In the MI mode the operator should returw the :
| out-of-alignment rod to the aroup position (+0.5).
G &

Alfernafe respene s ha? Fe r/ewefc/on i e /
yeester than Ho olvia?- setpunt (F $4 inched]



61 ¢
Go f. °£} {"';)

ks Tiel - Jeer [ 45N

wrfe o cesliy wd> (45




1&4C maintenance should be notified, the occurrence
loaged as required and the control mode returned to
either MS or AS (+0.5).

(#1.5 max)

Reference(s)

1. Lesson Plans and System Descriptions #29, "CEDMCS and Analoo
Display System," SL 142.

2. Nuclear Energy Trainina, Module 3, Reactor Operation, NUS
Training Corporation.



6.2 Which one of the statements below most accurately describes
the design and operation of the auench tank, pressurizer and
its control system?

(a.) The steam in the pressurizer is maintained in a
superheated condition so that the volume of the vapor
will not shrink to zero.

(h.) The control system will prevent uncoverina of the
heaters followina a 10% step cdecrease in the thermal
power cgenerated in the nuclear reactor.

(c.) The spray nozzle at the top of the pressurizer fis
connected throuch two air-operated sprav control
valves to the loop-1 hot lea.

(d.) The auench tank is sized to receive and condense steam
from the discharges of the pressurizer safety valves;
a total loss-of-load event would be handled by the
opening of the rupture disc of the auench tank.
Answer(s)
6.2 The answer is (b.). (+1.0)

Reference(s)

1. Lesson Plans and System Descriptions #1, "Reactor Coolant
System - RCPs - Pressurizer - Quench Tank," SL 182.

o
4 - o n Ay L .
T.srodaclor "~ / SNEEs Lessen

-
& .

- / P ~

,.‘,',;,' x n 5«3;'7" / "3/("’.’:-

. / 2
- ,r Py "‘,}_e" f,‘) // /-

Points Available




Points Available

6.3 Sketch a diagram of the letdown and charaina systems for
Unit 2 in arder to show the pressure relief protection.

a. Sketch on the included fioure the letdown and charaira
system and indicate the locations to which the

discharges of the relief valves are sent. (2.0)
b. For each relief valve { te their setpoints by

labelina the fioure one /with the following choices. (1.0)

(1) 200 psia

(2)

RC pressure + 10%

(3) 75 psig
(4) 650 psig
(§) 75 - 100 psiq 1ben s
E
461500 peta 2 orenS
- T
(7) 14.7 psia |

Answer(s)

See the attached ¥igqure. (+3.0)

Reference(s)

1. Lesson Plans and System Descriptions #3,

Control System,",SL 182.
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6)

The relief valve set pressure is equal to the design pressure
(600 psig) of the intermediate pressure letdown piping and
letdown heat exchanger.

Low-pressure letdown relief valve, V-2354

The relief valve downstream of the letdown backpressure centrol
valves protects the low pressure piping, purification filters,
{on exchangers and letdown strainer from overpressure. The
valve capacity is equal to capacity of intermediate pressure
letdown relief valve Vv-2345. The set pressure is equal to the

design pressure (200 psig) of the low pressure piping and components.

Charging pump discharge relief valves, V=2324, V=2325, V-2326

The relief valves on the discharge side of the charging pumps
are sized to pass the maximum rated flow of the associated
pump with maxizum backpressure wirthout exceeding the maximum
rated total head for the pump assembly. The valves are set

to open when the discharge pressure exceeds the reactor coolant
system design pressure (2485) by 10 percent.

Charging pump suction relief valves, V-2315, v-2318, V-2321

The relief valves on the suction side of the charging pumps

are sized to pass the maximum fluid thermal expansion rate

that would occur if the pump were O rated with the suction and
discharge isolation valves closed. [ The set pressure.is less
than design pressure of charging pu=p suction ptpin::

Charging line thermal relief valve, V-2435

The relief v:lve on the charging line downstream of the regenera-
tive heat euchanger is sized to relieve the maximum fluid thermal
expansion -ate that would occur if hot letdown flow continued
after charging flow was stopped by closing the charging line
distribution valves. The valve is a spring-loaded check valve.

Volume control tank relief valve, V-2115

The relief valve on the volume control tank is sized to pass

a liquid flow rate equal to the sum of the following flow rates:
the maximum operating flow rate from the reactor coolant pump
controlled bleedoff line; the maximum letdown flow rate possible
without actuating the high flow alara on the letdown flow
indicator; the design purge flow rate of the sampling system;
ad the maximum flow rate that the boric acid makeup system can
produce with reilef pressure {n the volume control tank. The
set pressure is equal to the design pressure of the volume
control tank.

Cy’z‘b 5floﬂ 6’1
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Points Available

6.4 Draw a one-line diaaram of the 125 VDC Emeraency and 120 VAC
Vital and Instrument System, includina the bacteries,
chargers, inverters, switches, breakers and backups. Use
the attached figqure, Figqurz 2.4, It is not necessary to
draw the connections to and from the MCC 1BS, the 125 V DC
BUS 1B and the 120 V AC Instrument BUS IMD. (3.0)

Answer(s)

6.4 See diagram. (+3.0 max) UppiaZd wza}cw PP
PRSP Y Aot A aide ot /“ }-adw?

Refe~ence(s)

s 2{;“" Descriptions #6, “Class 1E Electrical System," SONGS

2. Lesson Plans and System Descriptions #21, “120 Volt Instrument

AC; 120 Volt Vital AC" SL 182.  Lessen jan # 33 rFigure ¥

3. Lesson Plans and System Descriptions #22, "125 Volt DC
System,” SL 182. i Jare
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6.5 Consider the venting system for the reactor vessel and the
pressurizer.

a. What is the basic purpose of the venting system and
under what conditions (normal and emercency) is it
anticipated that the system would be used?

b. Draw a ore-line diaaram showina this venting system. [t
is important to indicate to where the cises were
vented.

Answer(s)

6.5 a. The basic purpose of the venting system is to permit the
operator toc vent the pressurizer steam spacgdgr the
reactor vessel fr~m the control room (+6=8), f; is used
to vent gases during filling and drainina operations or
after an accident (*0.5).

P75
6.5 b. See the attached diagram. (+2.0 max)

Reference(s)

1. System Description #39, “Pressurizer and Pressurizer Control
System," SONGS 2&3.

2. Reactor Coolant System P&ID Diaaram, Fioure 5.1-3, SL 1.

Points Available

(1.5)

(2.0)
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Pointe Available

6.6 Consider the excore neutron detectors and their
instrumentation for Unit 1.
+ o
a. What are the,.indications of a failed section of a
dual-section UIC safety channel? (1.0)
b. Describe three control functions of the wide-range
channels. (1.0)
are T Cmpals . Fe oPher :)/tfen:>
c. What ta;&t,.functionlsiAof the control channels, (1.0)
d. What is 0 power? (1.0}
Answer(s)
6.6 a. Subchannel deviation alarm, hi-power channel trip, etc.
Tir/ef Aluis, Bl Ansm . &
6.6 b. SUR trip to the RPS, ZB, il savile 107 35 2o Pdp A pus LY free
veaclor s, 2 PC s
6.6 c. Input to RRS for R¥=mo turbine power, input tn ES for ca lfewlation - of ﬂfl‘)
Wm mpal  Fo Corc‘barrc/ movemenl” monilev
6.6 d. Max of‘ or B 4T pewer
Reference(s)
1. NRC Question Bank, Section 4, Number 18, SL 142,



Points Available

6.7 Consider the pressurizer pressure and level control system.
For each of the two conditions indicated below, fill in the
tabl® as appropriate with oper, closed, on, off Or min.
Assume that the nuclear reactor is at 1% of full power, CVCS
controllers are in automatic and charaina pump #2 and #3 are
the first and second backup pumps respectively.

Condition #1 - pressure 2270 psia and dec.easina
level - 4,0% and increasina

Condition #2 - pressure 2290 psia and increasina
level + 4.5% and increasing

Spray Prop Backup Letdown cP cP cP
Condition Valve(s) Htrs Htrs Valve(s) #] #2 #3
#1 (1.5)
#2 (1.5)
Answer(s)
6.7
Spray Prop Backup Letdown cP cP cP
Condition Valve(s) Htrs Htrs Valvel(s) #1 #2 #3
#1 Closed On Off Min On On On
(0.3) (0.3) (0.1) (0.1) (0.1) (0.3) (0.3)
#2 Closed  On on Open on 0ff  Off
(0.3) (0.3) (0.3) (0.3) (0.1) (0.1) (0.1)
Reference(s)

1. System Description #39, "Pressurizer and Pressurizer Control System " SONGS
- C».ﬁ‘r":'/ﬂfnm (han 7/, /‘ff? '{‘f“'“‘ ,' F4 164,

2. Lesson Plans and Systen Descriptions #27 " Pwa;n- ../4..../ /)‘“'-‘(,\

——

F. f/« %wv‘d (,pe‘a“"-/ ﬂm;&w 2 e/a200 ’5- /a!m:r\. 5

/)mw(,cr_ pw‘qu__ omf)\ % /,ow /zectu”l—
oo 2, S 2. ([ Pllache
y,
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Page 2 of 5
ST. LUCIE UNIT NO. 2

’ OFF-NORMAL OPERATING PROCEDURE NUMBER 2-0120035, «EVISION 5

PRESSURIZER PRESSURE AND LEVEL-OFF-NORMAL OPERATION

5.0 INSTRUCTIONS:

5.1 Immediate Automatic Actions:

L.

Abnormal Pressurizer Pressure Condition.

A. Pressurizer safety valves open at 2500 psia.

B. High pressure reactor trip and power operated relief valves
open at 2370 psia.

YALN waod s

C. High pressure alarm actuatas at 2.%0 psia anc 2 sack-up eignal
will de-energize all pressurizer heaters.

U, Proportional heaters cycle [tom winieum culput ac 25 psi above
setpoint to maximum output at 25 psi below setpoint,

E. Spray vaives eycle £ ' 25 pei sbove-setPeisL. 5O
full opes 79 pai above P Py ey

F. Back-up heaters energize at <2200 psia and de-energize at >2220
psia.

G, Low pressure alarm actuates at 2100 psia.
H. T /LP reactor trip initiates at 1887 psia minimum pressure.
I. SIAS iniriates at 1736 psia.

Abnormal Pressurizer Level Condition.

A. All Pressurizer heaters de-energize at 27% indicated level, and
respective Pressurizer Heater Transformer feeder breaker opens.

B. Low level alarm actuates and a backup signal to start the back-
up Charging Pump is received at 5% below RRS setpoint.

5 NOTE a
| Only one back-up Charging Pump is in the level control system. |

C. The back-up Charging Pump receives a signal to start at 3%
below RRS setpoint, decreasing.

D. The back=-up Charging Pump receives a signal to stop at % below
RRS setpoint, increasing, and letdown flow decreases to minimum
(29 gpm).

E. All back-up heaters energize and a back-up stop signal to the
back~up Charging Pump i{s received at 4% above RRS setpoint.

Fe Maximum letdown is 128 gpm at 9% above KRS setpoint.
G. High level alarm actuates at LO% above RRS setpoint.

/R5



Points Available

6.8 Concerning the safety injection tanks of Unit 2.

a. How many SITs must empty intn the nuclear reactor vessel
following a LOCA tc be consistent with the Safety

Analysis assumptions? (0.5)
b. How are the tank components operated and desianed to
assure compliance with the single-failure criteria? (1.0)
c. Discuss the SIT discharae-valve interlocks. (1.0)
Answer(s)
6.8 a. 3
fr

6.8 b. Operation - discharge valves open and rgcked out at
elevated pressures

Desian - parallel vent valves to ensure venting
capability

6.8 c¢. <275 psia close permissive
>500 psia auto open
SIAS open sianal

Reference(s)

1. NRC Exam Bank, Section 8, Question 6, SL 142.



6.9 The plant is at 100% of full power. A1l controllers of the

Steam Bypass Control System are in manual.
quick-open sianal dissbled? Yes or No.

Answer(s)
6.9 VYes

Reference(s)

1. MNRC Exam Bank, Section 8, Question 2, SL 182,

Vg wvem

- End of Section 6.0 -

Is

the

Points Available

(1.0)



7.0 PROCEDURES: NORMAL, ABNORMAL , EMERGENCY AND RADIOLOGICAL

CONTROL .
P ludi77

7.1 While handling fuel ,in the fuel handling puilding, a spent
fuel assembly fis dropped and the cladding integrity is
breached.

a. What automatic actions take place?

p. What are the {mmed iate operator actions for this event?

Answer(s)
E} $.1. 4 a
. . «1s 0,'
7.1 b, 8.2.3y £.2.% '
\ ’
7 0’(
0 *
Referencel(s)
P | 2-1600030, Rev. 1, Attached }i

Points Avai able

(25)

(1.5)

(1.8)

-l



$T. LUCIZ UWIT 2

OFF NORMAL JPERATING PROCEDURE NO. 2-1600030, REVISION L . ..
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Page ) Of 5

5.0 ZNH&’E.;ONQS

3el

(¥

to

I=mediate Automatic Actions:

5.ls1 For dazage to new fuel =~ noane,

5
f

(4

Sele2 1If damage to spent fual occurred iaside Concain-.nc.»thon-f--

Containment Isolation Actuatica Sigmal (CIAS) zay occur,
5.1.3 Contaizzent avacuatioa alara may actuata,
S.le4 1f dazage =2 speat fuel occurred ia the Fuel Handliang

Contral Rwom which will isolate the ™8 aad activata the
Shield 3uilding Tencilatica Systea (5BVS).

Iamediate Operator Actioan:

S5.2.1 TIafora Control Rocm jpersonnel of the accident.

3.2.2 1If the accident occurred ianside the Containmeant:
l« Sound the Containment Evacuation Alara.

2., Stop 2~HVE-3A and 2-HVE-8B (Containment Purge Fans) Lf
running.

3. Verify 1-FCV-25-] through I-FCV-25-4 (Coataismeat Purge

valves) have closed.

4, Evacuate the Contalnment and check for personnel
contamination.

5. Notify Health Physics Department to perform a completa
radiological evaluation,

6. Monitor applizable Process and Area Radiation Monitor
channels for an increase i{a radiation levels Laside
c‘ﬂt“m-g .

5.2, 1If cthe accident occurred i{a the Fuel Pool Area:

J+ Evacuate the Fuel Pool Area and remain on the landing

Building (FHB), then a high radiation signal zay alara io the

/Rl

‘]l

sutside the north door until monicored for contamination.

2. Notify Conrrol Room personnel.

J. Monitor applicable Area Radiation and Process Monitor

channels for an lacrease (o radiation levels inside the

Fuel Pool Area.

S.2.4 Notify the Duty Call Supervisor and the Health Physics
Supervisor,



1.8 While operating at 100% equilibrium power, a conditfon
develops such that the control room becomes uninhabitable
and must be evacuated,

a. What immediate cperator actions are required?

b. If contro) room accessidility s not possible, the plant
must be placed in cold shutdown and borated to 1900
ppm.

uul is boration required?

Answerl(s)
7.2 a. 4.0 Attached

. ”

7.8 b. >5% shutdown margin at 201 °F any time xx core 1ife with
most reactive CEA stuck out.

E0P 2-0030141, Rev. 9, 5.9 Attached. 1 /

Points Avatlable

(2,0)

(1.0)
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— FLORIDA POWER & LIGHT COMPANY
§T. LUCIE UNIT 2
EMERGENCY PROCEDURE 2-0030141, REVISION 9
CONTROL ROOM INACCESSIBILITY :
10 score;

This orocedure orovides instructions for olacing the olant in a safe
condition when ooerations cannot safely be conducted from the Control
Room,

2.0 SYMPTOMS:
.

Conditions exist such that the Control Room becomes uninhabitahle and
aust be evacuated,

3.0 AUTOMATIC ACTIONS:
None

«s7 IMMEDIATE OPERATOR ACTION:

ACTION NOTES
A 4,1 Manually trip the reactor and 4.1 Push buttons on RTGB-201
¢ Turbine orior to leaving the and 204,

Control Room, L{f vossibdle,

4,2 Announce evacuation of the Control
Room over the P.A, system,

4,3 Iaplement the Emergency Plan,
as necessary, in accordance
with EPIP JI00N21E, "Duties
and Responsibdilities of the
Exergency Coordinatoer”,

4,4 Obtain the Remote Shutdown Room 4,4 TRey Number 2. ‘9
Kavhox Master Revy from the
Control Room Key Locker,

4,5 _ Evacuste all cersonnel from BR& . v mn e ——
Control Room,
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Page 7 of 43
P S o -:-s‘.r..-t—ﬁ*czl—”‘a‘—ﬁ?‘ R ————
s s——e-=—EMERGENCY PROCEDURE 2-0030141, REVISION 9~
<o CONTROL ROOM INACCESSIBILITY ~ =7

5.0 SUBSENUENT ACTIONS: (continued)

5.8

Periodically check the habitability of the Control Ro
and when conditions ocermit, reoccuvy the Control Room.
Return isolation switches to NORMAL for switches and

controls that are operational and maintain the Unit at
Hot Standby until a complete evaluation has bheen made,

[f Control Room accessibility is not possible, nlace
the unit in a Cold Shutdown condition as follows:
| 9 Commence haration to Cold Shutdown conditions by
manual valve lineup, Borate to 1900 opm as shown below,
Carry out boron sampling as required during cooldown,
NOTE

This concentration will ensure >5% Shutdown Margin at
i 2019F at any time in core life, assuming the most
reactive CEA stuck full out, Use both the local bdoron
flov seters vs, tize and 3AM Tank level change to
deternine how manv gallons of boron have been added.
Do not intervolate values shown, always round critical
boron concentracion DOWN to next lower value on table, |

NOTE

If olant curves are available, thevy may be used to
determine shutdown bSoron concentration requirements
instead of this Table.

i-‘sfoa Concentration No. of Gallons ‘ BAM Taok |

Prior to Control Room of Boroan needed level change
I Inaccessibilicy to reach 1900 pom | BAM Tank)
| 50_PPM T 7223 Gallons | 75%

vw. l m L'.”. 1 P:
P——— B 8668 Gallons | L
| 300 PPN 5293 Galloas Y3 S
- - 400 PPM_— —— 5019 Gallons— Y e
[ T00_PPH 5447 Galloos
. lons
— 1775 Callans A S—
| 300_PPY 7398 Cal

i
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Points Available

7.3 During operation at 100% power, a loss of cFffsite power
occurs generating a reactor trip signal but not accompanied
by CEA insertion as indicated by the APS, core mimic,
digital position readout, backup readout and core power.

a. List the immediate operator actfons for the event, (2.0)
7 Qu‘/f{ N v L.,
b. What pnrc-otoq\erippod the reactor? (0.5)

Answer(s)

Reference(s)

a. EQOP 2-0010112 Bev 4, pp. 4, Attached

b. 6.1 EOP 2-0030140, Rev. 6, low RCS FloyrltO"\

o
o oW
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3.0

ST. _I,_UQI! SNIT . NO..

t&‘lG!\C' ?ROCEDURE NUMBER_ 2-0030132,

‘REVIS ION 6 o

= ANTICISATED TRANSISHT-WITHOUT SC’\‘F ; wison

ACTCMATIC ACTIONS: (Coat.)

AUTOMATIC ACTION

3.7 SIAS and CIaS.

3.8 @Sas.

MMED IATE OPSRATTR ACTIONS

L
sl Terify required Auto Accions
have occurred or mamually {nitiate,

4,2 Trip Turbire

4.3 Ensure AFW flow,
4.4 Trip reactor.

4,5 Egergency Sorate.

AND TF CEA'S DON'T DROP

4.6 Open reactor trio breakers locally,

4.7 Stoo bdoth M= secs at
the M=G sets or by opening
breakers 2-«0212 and 2-40511.

AND IF CEA'S DON'T DROP

4.8 Re-energize CEA Sus with
either M=G set and attempt to
{nsert C!A'l.

4.9 Retura to 2-0020130, "Reactor Trip/
Turdine Trip", lamediate Operator
Actions to determine type of transient
“and further action required.

3.7

3.8

4,2
4.3
4.4

4,3

4.6

4.7

INTTIATING EVENT

RCS prusun '736 psu
Containment pressure 5 psi:

Containment pressure 9.3 »s5iz

LOCATION

RTGE-201
RTGB-202
RTGC3-201 or 204

RTGB-205

Cable spreading room

RAB 19.5' Elev.
M=G sets)

RAB 43' Elev, L.C.
2A2/282 (Breakars to
M=GC sets)



To 8 A main steam line break has occurred finside containment at
§.L. #2 at 100% power. List the six (6) automatic actions
caused by RPS and EFSAS signals and their setpoints,.

Answer
S—— .3 At

7.4 3.1 - 3.9, pp. 6, WP ea) (¥ max)

Reference

EP 2-0810040, Rev. 2, Attached

Points Availablie

(2.0)

o5
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EMERGENCY PRCCZDURE VUFBER 2-0810040, REVISION 2
. > ——— MAIN STEAM LINE BREAK - _—

< — —— — — . - —

e ——
© . ———

3.0 DMMEDIATE AUTOMATIC ACTION:

AUTOMATIC ACTION INTTIATING ZVENT
3.1 Reactor trip. 3.1 S/G pressure <626 psia
3.2 Turbice trip. 3.2 Reactor trip bus low voltage
2«3 Generator lock=out,. 3.3 Turbine trip
Je+ Transfer from Auxiliary to 3«4 Generator lock=-out

Start-up trazsfor=ers.

3.5 MSIS, 3.5 §/G pressure <600 psia or
Contaizzment pressure >3 psig.

3.6 SIAS, 3.6 RCS pressure <1736 psia or
Contaimzent pressure >3 peig.

3.7 CIAS. 3.7 Contaiament pressure >5 psig
or Containment radiation
210 R/HR or from SIAS

actuation.

3.8 CSAS. 3.8 Contaiczent pressure
9.3 psig concurreat with
SIAS.

3.9 AFAS (feeds only the 3.9 S/G level <20.6%

aon~faulted S/G).



7.5 What are the three (1) condfitfons that require emergency
boration and what are the indfcations as stated in OP
2-0250030, Emergency Boration?

Answer

Reference

pp. 182, OP 2-0250030, Rev., 2 Attachsd

Points Avatlable

(1.8)
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- e itens e FLOMIDA-POWER & LIGAT COMPANY
Tt 5, ©~ 8T. LUCIE UNIT 2
OFF=NORMAL OPERATING PROCZDURE %O, 2-0232030
REVISION 2
TITLE:

rage 4 UL =

TERGENCY B0RATION

AZVIEW AND APPROVAL:

Savieved Sy Facilicy %pview Group Fahruars 9 1982

Approved by Co M. Wethy ?lant ‘anager  TFedouasy 15 1982
N

levision_ 2 Raeviaved by FRG e Ve

Apsroved by Mﬁg«.:‘? lo=237 W F3
?LRP0SE AND DISCUSSION:

Tais procedure provides instruc:ions for the ia'estion of zancentrated
boric acid solution {ato the Reactor Coolant Systaz (2CS) via the

Charging Puamps.

Iz the event that noraal charging flow {s unavailadie, flaw can e
iirected to the Auxiliary HPST header from the discharge »f the Thargizg
?'l.v'o

The Boron Concentration Concral Svetas L9 lined 2 %2 ausi=matizalle
tzergency borate the RCS on a Safety Injection Actuaszion Signal (SIAS).
“hen shutdown a2arzia has deen confirmed or the SIAd signal reses, it is
lesirable to restore the 3Joron Concentration Cunsral 3vstes to the
automatic aake=up 30d:, or the Rwfueling 7ater Tanc 29WT) 23 24e suetion
’f the Charging Pumps .o prevent overborating,

STAPTOMS ¢

Aay one of the following conditions raquires emergence Sararion:

4.1 Cnanticipated or uncontrolled RCS cooldown fsll:ving 1 reacsor =gl
as (ndicated bHy:

l, Reactor Low Tave~Tref alara
2. Decreasiog reactor coolant wide range tezperature ladlzation
3. Uncontrolled decrease of Pressurizer lavel ir jrassure

4, Uncontrolled decrease {(n steam srassurs

FOR IRFSRMATION ORLY

This doeumany i, not




Page 2 of &

§T. LUCIE UNIT 2

- — m-mn. OPERATING PROCIDURE YO,  2-0250030, wEvIstoN I s §
EMERGENCY BORATION - s s
4.0 3yepToMs: (Conme.) /
m——

4,2 CUnexplained or uncontrolled reactivity increase as indicated Yy:

l. Abnormal Control flement Asseambly Lnsertion

1. Abnormal increase in reacsor zoolant temperature, Tave or
reactor power g

3. Abnormal increase in reactar jowver ar count rata vhen shut dowm

Lass of Shutdown Margin due to excassive Juntzol Zlezen: Assesdly
Lngsertion as iadicated Y“v: »

i+ Powver dependent Lasertion (data processor’ alars

2. Powver lependent Lasertion (ADS) alars



7.6 The f111 and drain method of cooling the RCs {5 an
alternative to natural circulation in the event ot loss of
condensate capacity, Explain how this method is
accomp) ished as stated fin 0P 2+0120040, Natura)
Circulation/Cooldown,

Answer

7.6 A8 Appendix W, Attached,

nee

Refare

EoOP 2~

0120040, Rgv, 4,

Points Available

(2.8)
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ST. LUCIE UNIT NO. 2
e RUERGENCY UPERATING PRUCIDURE NUMBER 2-0120040, “REVISION ¢ wmrmmmms

B o NAT'RAL CIRCULATION/COOLOQWN

G ——

APPENDIX D

ACS FILL AND DRALN METHOD OF CCOLING
AEACTOR VESSEL HEAD REGION g e,

| This zecthod of RCS cooldown .sggia only e ecploved i{n the evenc
' that rapid de-prassurization of the RCS is required, or Condensate |
Jtorawe Taus level Jde.zeases bdelow |

&AUA!BR
OLRING THIS !VOLL’?ION. PILISURLIZIR LEVEL IS XNOT A
VALLD INDICALOR OF RCS LUVENTURY DURING TRANSIENT CONDLITIONS.
CARE SHOULD BZ EXERCISED TV UBSZAVE UTHER PARAMETERS
WHICH WOULD INDICATE ANY LOSS OF RCS INVENTCRY.

R ————

Tésie zanual contral of the charging and letdown systea.
-wwar RCS pressure by usiag auxiliary sprays Lato the Pressurizer.

AS volding occurs La the upper reactor vessael head, a surge of wacer froag the
455 will cause Prassurizer level to increase rapidly., Terainate duxiliarcy
ipray prior to Prassurizer level ilacreasiag to 70% indicated level.

<021 the upper reactsr vessel head regicn by charging vith a Charging Puzp ¢
the RCS loop(s). Contiaue charging until either of the followiag conditions
Jccur!

“vi  FPrassurizer lavel decreasaes o JO% Ladizated lavel
OR

+vd The upper reactor head Ls charged solid.

‘ A sollid upper head condition vg;! be evident by an lacreasiag 4]

| Pressurizer level A% chargiag to the loops L8 continued, |

fepeac sceps | cthrough & above until SDC entry conditions are established.

——

|

' I the above vere to prove unsuccessful, Pressurizer

| Neaters 2ay be used (Lf sufficient volume Ls available)

{ to haat up the pressurizer and remove a vessel head void. ’
| “This strategy should be used saly as & last resort

| g : or ) |



7.7 Define the following from HP=2 procedure:

Answer

Reference

HP-2, Rav,

Radioactive Area
High Radiation Area

Contaminated Area

s.1.8%
§.1.6

,.l.’

0, Attached

Points lvniloﬁl!

(1.0)
(1.0)

(1.0)

TEn
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TR TR ——————MEc 5F<ad access to the Radiatign lonteolled.aces
g 7T TS Timited to those individuals wno nave campleted

- ——

e T

tne Radfation Protection Training Proyram (see
sectian 1.2.]) ana are authorized dy tne Plant
Manager, or Uperations Superintancent. [ndividuals
not recafving radiation protaction training may

——

.

enter the Raatation Controilea Area wnen escurtay 3y

an authorizaa amployee. - ——

5.1.3 ot Scot Areis are areas on ) 1,25-430/0r-eyuipment, -— —
ocated 1n accaessible areas tnat are reading more

5.1.6

$.1.7

5.1.8

than ten (lU) times the jenera: are2 ragiation leve
(1.e., 1d incnes fram contact), sut nut less tnan
zU J"'/ﬂf'. -

Ragiaticn Arga 1.3 dny area, accassidle to personne .
A an1cn Chere exists raciaticn 4t sucn levels tna:
a4 major ortion of tne body caula recetve in any cne
NOUr 4 dose in excass of 5 militram, or in any §°
consacutive cays a dose in excass of luu milliren.

dich adiation Area is any area, accassidle to

FRFSaNNRI, 1N wNICA there axists raafation at suen
levels that a major zortion of tne S0dy coulg
receive in any one nour a dose fa axcess of 100
miiiren.

Alrdorne laafoactivity Area is any area in wnign
a1roorne racloactive matartals axis® in
concentrations in excess of tne iimizs for
restricted areas specifieg in 10 CFR 2u, Appendgix 3,
Taole [, Column [; or any area in wnicn
cocncantrations exist wnich averiged Jver ine aumcer
of nours in any weex during wnica inaividuals are
In the ares, exceed 25 perzent 3f tne amounts .
specified in 10 CFR 20, Appencix 3, Tavle [, Column

iicwacuvc Materfal Area is any area wnicn cantains
Fadicactive matertal 1n excess of tan times tne
quantities of matertal specifies in LU CFx 2u,
M“ﬂd'l o ™

Sencaminated Ares s any area anica coatains
:nns;onoh surtace raaigactive cantamination in
excass of 1000 dem/iu0 eué 2-v iverayed over 3 major
preion of_gn: area, & _ i B

Sersannel 1n wA1cY There axists radfation at suen
lavels that a major parsion of She %0dy could
recaive in any one nour 3 2cse ‘n excess of LUUU
atllirem,

«lfe

18 any area accessiole %o



Who has the authority to release a clearance

1

imposs 2 to contact the individual that hol

a9

eara

gt




Points Available

7.9 Answer True or False. (From O0P-0010122, In Plant Clearance
Orders) The operator need not have the equipment clearance
order with him when executing or releasing a clearance. (0.5)

Answer

.9 False

Reference

4,10 0P-0010122, Rev. 21,



7.10 Answer True or False. (From OP-0010122 In Plant Cleararce
Orders) An air operated valve that fails open shall not be
considersd closed unless 1t is jacked closed with an
installed jacking device.

Answer

7.10 True

Reference

4.6 0P-00L1012C, Rev., 21.

Points Available

(0.5)



Points Available

7.11 Operating procedure 2-0030124 has a statement that says
“operation of the turbine at low frequencies is to be
avoided. Explain why this precauticn is imposed and what
the consequences are of operating with degraded “urbine
frequency. (1.0)

Answer

P | Blade resonance (0.5)
Accumulative lifetime 1imit (0.5)

Reference

pp. 2, OP 2-0Nn30124

Turd startup zero tc full load



Points Available

7.12 Operating Procedure 2-1010020 has a limitation that states
*“instrument air pressure should be maintained above 85 psig.
A\ihlt component is responsible for that 1imit? (1.5)

-

The, eperab:iily o7

Answer

7.12 #nsxv;

Reference
0P 2-1010020, Rev, 3

Inst. Afr. Syst.



Operating Procedure 2-070002 (Condensate and Feedwater
Operation) has a precaution that states “"do not operate two
condensate pumps in parallel! under low or zero flow

conditions,.

Answer

7.13

4.4 attached

Reference

0P 2-0

70020, Rev.

2

Explain why this s imposed.

Points Available

(1.0)
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FLORIDA PUWER § LIGHT COMPANY
s X ST. LUCIZ ULIT NO, 2

i QPERATING PROCEDURE 2-0700020

REVISIOh 2

[ITLE:

CONDENSATE AND FEZDWATER SYsTI( JPERATION - NORMAL UPTVATION

QEVIEW AND APPROVAL:

Reviewed by Facility Reviaw Sroup Qctober 15, 1982

ip7rvoved by Ceo s Watay Slaas lanager Oczober 15, 1982

2aevizion 2 Reviewed » UG /")f/ i9 f‘-/

Asaraved by /""/ s S NI ?lant ilanager - - ) 2= 1958¢d

PUIPOSE

This procaedurs pravides iassrusticns f£ar valve operation ragquirad to
s3upzly heated fescdwatar in azple jusncizy and requisad quality to the
Stz2an Generators for power jroduction.

LLIITS AND PRECAUTIONS:

Yy~ o~

S.1 The raspective lA or 23 Jondensacza Fusp 20CI7 3
before operating tne 2T Condensate Puzmp :=ran

:r 1ust be open
t

2,2 The Condensa' ?ugp discharje valve must “e :.3sed or less than ten
handwheel turas open when 2 Condensate fuzp 1s startad and the
systaa is rot ;resaurized.

4.3 The ninimus cacirsulacion £low Zor a Condensatz fump 13 2500 GRU.
To avoid dazage to :i2 puap, <o NOT operate a Zondensate Pump at
alnizun flow Zor longer cthaa two hours.

: |

<.+ Do not operataz two Jond2nsate Puzmps in parallal undar low or zero
flow conditions. Operation of bSoth Jumps under :these conditions
will cause onme pump not to wmeet its zinioun £lo4 requirements,

"

4.5 Although seal water is normally supplied frou za srificed line from
the punmp discharge, Condensate Storage Tanx supnlied seal water
should be lined up as a Sackup supply. o

4.6 Do NOT Scart Condansate Pump =otors =zor2 than z2hvae (3) tizes
successivaly from ambient tezperatura. Iar subsajuent starts at
rated teaperature, allow 20 =2iautas of ruanliag tine o7 40 alautes at
stoo.

3 "
FOR INFSANIATION oULY
This dozument is not centroliad. 3eforn use,
verify infermaticn with a cantroiled deevmert,




7.14 As per 0P 2-0210020, what precaution must be taken when
placing the standby fon exchanger in cervice and why fs this

necessary?

Answer

7.14 4.6 Attached

Reference

0P 2-0210020, Rev.

7

- End of Section 7

Points Available

(1.0)

23
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= T =777 "FLORIDA POWER & LIOMT COAPANY — -

- = e e §T e LUCIE-UNIT-2 ‘

"o OPERATING PROCEDURE NWMBER 2-02100%0
REVISION 7

- -~

—— FGR I“FORMATION QLY

CHARGING AD LETDOWN = NORUAL OPERATION | This document is noi contvolied. Befere use,
verify infermation with a controlled document.

2EVIEV AND APPROVAL:

lzviewed by Facility Review Group darch 30 1982

apsroved by C. Mo Wethv Plant 'lanager ‘farch 30 1982

2avisioa 7 Reviewed bdy FRG r /‘24 19;&/
azpeoved by MM Plant 'anager 2=l{3 =198

2U2POSE:

sais procedura provides iastructions f£or the operaticn of the Chargiag
ins Letdown Sysce= (CVCS) includiag the purificatioa section.

=~«. ZIxplosive uixtures of hydrogea and air ia the Volume Control Tank
(VCT) shall te avoided at all times. The oxygen concentratica shall
%e zaintained less than 2 percent by voluze,

-+2 The tecperature of the reactor c¢oolant downstreao of the Lecdown
Heat Exchanger shiould be zaiatained less than 14J°F,

-+J To avoid operation of RV-2115 (VCT relief) due to the accumulation

cf aon=-condensatle jases, the VCT snould be ventad bHefore the
pressure approaches 635 psig (high pressure alarm secpoint).

<+ The charging a4 letdown systems should be starzed and stopped
sigultanecusly to ainiaize pressure and temperature transieats ia
the Charzing and Letdown Systen.

4,3 Letdown flow should be naiatained bdelow 135 gpa (high £low alara
setpoint).

4.0 When placiang the standby Ion Exchaanger (IX) in service, care should
be taken-to ansure che resin bed has Yeen borated to closely match
Reactor Coolint System (RCS) voron concentration to praveat an
inadvertent positive reactivity iasertion. A new resin Yed will
Teoove boric acid frow the coolant water as the anion r2sian changes
from the aydorxyl form to the borate fora.

-4

When ia odes 1, 2, 3 and 4, tvo Charziag Pumps shall be operable.

4,8 ilinicun NPSH of che Charging Pumps is 9 psia. Low pump suction
ptessure trip is at 10 psia.




Pointe Availahle

8.0 ADMINISTRATIVE PROCEDURES, CONDITIONS AND LIMITATIONS (25)
8.1 Match the event in Column 1 with the proper action statement
in Column 2. Assume Mode 1 operation at above 50% of rated
thermal power. The action statements in Column 2 may be
used mwore than once. Consider the events in Column 1 to he
independent of each other. (2.5)
(a) The Moderator Temperature (1) Immediately initiate
coefficiint is shown to be Boration at areater
+1.0x10™" delta k/k/°F than 40 apm nf a soluytinn
durina 90% operation areater than 1720 pom Boron
A (b) Tava is 510°F. (2) Place the nuclear
Y i reactor power nlant in
x> 4. # (c) Calculated Peak Linear Hot Standby in A hours,
g * Heat Density is 13.5 Kw/ft
_ 4 (3) Restore the nuclear
P (d) Containment inspection reactor power nlant +o
SR reveals a non-isolatable within limits in 15
e leak from the letdown minutes or be in Hot
L line piping. Standby in the next 15
"- 3 “' e anUf‘S.
SR {e) The Refuelina Water
3 Storace Tank is at 45°F, (4) Restore the rurlear
et 0l reactor power plant tn
PR (f) The containment within limits within 1
2T pressure is at 1 psia. hour or he in Hot Standby
in 6 hours.
(a) Diasel aenerator fuel
trans€ar pump has broken. (5) Restore the reouired
system to within 1imits
within 72 hours or
be in Hot Standbv
in the next 6 hours,
Answer(s)
8.1 The answer for (a) is (2); (+0.5)
The answer for (b) is (3); (+0.5)
The answer for (c) is (8): (+0.5) &= Meeds o ndide UnpD e if we
The answer for (d) is (2); (+0.5) A ki ryuie)
The answer for (e) is (4); (+0.5)
The answer for (f) is (4); (+0.5)
The answer for (a) is (5); (+0.5)
Reference(s)

1. Tech-Specs 3.1.1.1, 3.1.1.5, 3.1.2.8, 3.2.1, 3.4.6.2 and
3.5.4; &L 1.



Points Available

8.2 Followina a reactor trip, what are three administrative
reauirements that must be met prior to startup, in
accordance with procedure AP-0010520? (1.5)

Answer(s)
8.2 Post-trip analysis (0.5), management review of causes of
trip (0.5), satisfactory understandina of cause of *he #rip

(0.5).

Reference(s)

1. Administrative Procedures 0010520, Facility Review Group, SL
142.



Pointe Availahle

8.3 The followina seauential events occur at St. Lucie Unit 1.
lUsing the attached portions of EPIP 3100022E Rev, 14,
determine when you would declare an unusual event and when
you would uparade the situation to appropriate hiaher level
events. Include the category of events that you would use
to uparade the event, Assume that you are the site
emeraency coordinator throughout this event. Do not include
any tech spec action statements. (4,0)

(a)

(b)
(c)
(d)

(e)
(f)
(a)
(h)
(1)
()

Answer(s)

8.3 (e)
5 or (a)
(1)

containment high range radiation monitor fails to zero
output.

The condenser vacuum drops to 10 psi vacuum,
Electrical buses 2A1, 2A2, 2R1, 2R2 lose voltaae,

The blowdown monitors indicate a hiaoker than normal
reading.

Subcooled marain monitor indicate 17°F subcooled.
Pressurizer level starts to drop rapidly.

Steam cererator A level starts to increace,

A fire is reported in the switch yard.

Post 1 radiation monitor indicates 1600 mrem/hr.

Grab sample if containment indicates levels 1200 times

normal .
(+0.5) Category 7, unusual event (+0.5)
(+0.75) Category 1, site area emeraency (+0.75)
(+0.5) Cateaory 2, aeneral emergency (+0.5)

(-0.5) for identifyina an alert

(+0.0 min, +4.0 max)

Reference(s)

1. EPIP 3100022, SL 1&2.
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Fage 8 ot 22
' ST. LUCIE FLANT
$ EMERGENCY FLANT IMPLEMENTING PROCEDURE 3100022E, KEVISION 16
CLAGSIFICATION oF FHERGENCIES
PRIMAKY DEIKESSUKIZATION
Sheet 3 of &
ClASS
PVENT UNUSUAL EVENT ALERT

oot

® cakage grester than

L. KCS water laventory Lelauce

SITE AKEA PMERGENCY

tudlcuten:

A, Cieater then | gy
uoldent 1tlcd lesbage, ANp

B, Blowdown pruccss sonliors
OFf condensste alr ejector
Ploccus woulior teading (%)
sbove notmal ot lucicuntog

id gross fallure of one siesm

feverator tube (w dntllg‘

Pr copactty) with Toww of
oft-site pover

I, Unususl decresse 1o pres-
surlzer pressure and level
with constant Tave followved
by:

2. Above notwsl ot lucresslug
slecum genevator blowdown or

condensate alr clector radla-

tlon process wonltor
readinge(*), Aub
o tose of the 6,
buses (1AL, 1A2, 181, 182) o
(2a0, 2a2, 21, 202), w
Haptd tallure of stesm penciato

KV and 4,16 xv

tuben 0O chargloyg e copacieyy

Ve Bhssual decrcase in prea
sutleer presoure aml level
with constunt Tave, Anb

4o Stwaltguwconn winuel luctcuse
In one sleom goencratur's

presewie and level tollowcd by

bo Above normel etcam generator
Llowdows o wlt e jector
todlation proccss monltor
teadingu(*)

GENEMAL pMERCENCY

Alluie of stenm
ca fl! wit & Tous
off-u

e ower
B—— . ——

l. Vnusual decresse In pres-
wutlzer pressure and level
with comvtant Tave, Anp

2. Above notmal tendings on
tadiatlon procesw wonlture
for steosm generator blowvdows
or condensate ale ejector(*),
Ay

3. Lose of the 6.9 KV and
4.16 KV buses (1A), A2, Imi,
I82) ox (2a1, 2A2, 2w0, 282)
A

4. Sleultencous wnwoual
Tidicose 1o oue stenn
Ecoctotos’s pressure and
level

ACTION

Complete sctions Tisted on
the Plant /Madioluglcel
chech et tor Buasuael Event

b. Complete actions iatod on
the Flant /Redlolugl, ul
thechllot tor Alent

I, Complete uctions Tieted on
the Flant/Madtologloal
checkiut tor Slte Arce
Facopcncy

(%) 1f operating

CATRLONY )
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Vage 10 ot 22
ST, LUCIE PLANT

EMERGENCY PLANT IMFLEMENTING PoOCEDIKE JO0022E, REVISION 14
CIASSTFICAVION OF FMEKGENCIES

ABNORMAL RADIATION, CONTAHINATION OR EF FLUENT RELEASE vaLeS

UNUSUAL EVENT ALERT SITE AKEA EME RGENCY CENFHAL EMERCENCY
Rad ological effluent Tech Specs A relesse hae occurred or s in A relesse has occurred or is A relesse haw occurted or lu In
linite excecded progress that lu 10 timcs the In progress ccanlting fn: Progrews vesultlng ta:
Tech Spec llamlt (as shown by Oft-uite bDose Calcaulatlon EFLP Oft-wite Dose Colculation EFiF
b Flant effluent monttor(s) cumple/ourvey) 10003 workeheet valuew fn 000 workuheet velues fn
caceed wlarm setpolnt(e) NOTE: If anslysis not svellable exceos of 30 wit/hr (whole body) excess of | K/hr (whole budy)
_ folloved Ly within 1 hour, cluseliy ss | 250 ak/br (thycotd) tor 1/2 bour | or an lutegioted dose of 5 &
) AENRT, Ok 500 alt/be (whole body) (thyeutd) or contatument high
2. Coutlrmed analysles results for 7500 wk/h (thysold) for twe temge I.‘llsl“ wonlton
Bowcous ot Mguild relcoave sluntes st the wite boundiy or 2 067 X 107 w/he (pout 1 or 2
which excecds Techulcal Contalonmenr Wigh l‘-qe Kudlation | sonttor > 1000 eR/hr 1 CHRKH
Specification limite Houltor > 7.3 X 107 0/we fuoperable

NOTE: If anslysls not avallable
——
withio | hour, classity
s DMLSHAL EVENT,

HIGH RADIATION Wigh radlation TeveTa or Bigh
TFVFLS TN PLANT althotne contawlnat lon which

ladicaten o severe degradat fon
In the control of iadlouctive
wateclale
Lo Tustalled sodlat tun wonttorlog
“tatlouws tndicate shavrmally
bigh radlatton levels, o
tontalled alcborne p-nlrulnle
of lodive activity wonltore
fodlcate abuotmally high
levels, AND
Yo levele 2T000 ¢ fuce wormal

sie contlimed by warce wncveyw

and/or anslyste of geab

i somplew (4f wvatlable)

2

NOTE: It analysle not
evalleble within
10 mlvutco, vlesuily as

AlLbKi
CTIGN I. Complete actlons Tleted on b, Complete actiom Tlated on 1. Complete uctions Mated on L. Complete wctions THeted on
the Flant /Hadiological the Plant /Radiologlcal the Flaot /Kadtologlcal the Flant /ladiologloal
chech Mot tor Buusual Event check ot tor Alert check ot four Stte Arca checktet for General
!utlcu(' Fmcipgency
CATEGORY 2

/K4
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ST, LUCIE PLANT

EHENGENCY PLANT INFLEMENTING PROCEDUKE JI00022E, REVISION 14
CLASSIFICATION OF EMEKGENCIES

MISCELLARKOUS EVENTS

Sheet 2 of &

Foge 1Y ot 22

LVENY

CILASS

UNUSHAL EVENT

ALEKT

GEMERAL EMERGENCY

OTHER _CONDITIONS

AWARFNFSS

1. & plant shutdown 1s required
by Techmlcaul Spectiicat lons
ok

2. e plent te shut down under
sbucrmsl condittions (e.y.,
caceeding coolduwn rates or
primary syotem plpe cracke
arte found during operstion)

Y. Other conditlons exlst wilch,
in the oplulon of the Nuclear
Flant Supervieor, warrant the
declatation of an Uausual
Event

1. The Technical Support Center
ANOD/OR Near Site Emcigency
perations Facllity sre
sctivated for other than
dutll purposcs

2, Other conditions exlut which,
1a the optalon of the Nuclear

Flant Supervisos, wstcant the
declaratlon of an Alert

2

3.

4,

SITE AKEA E!»!“Nl'fl
The Ewergency Centers are
sctivaeted, Ann
Houltotlug Tesww are
mobilized, AND
A preceut lonsry public
notiflcattion te made con-
cerning an sbnurwal plant
condition tur other than
detll purposce
Other conditions exlut which,
o the oplnton of the Nucleas
Flant Supetvisosr, varrant the
decleration of & Site Atca
Ewergency

a eviii vresalting In escalut lon

of he Bmergeucy Closelficat fon

Lo Ganetel Facigency with

laninent Subsiuctial Core Damaye

sud potential for teleswe of

lerge waounte ot tedlvectiviny

1o & shost partod of tlwe, wach

wei

le LOCA with fullure of ECOS

2. Lows of Secondary Weat Stuk

Yo Bustalued station blackawt
vith Jose of secondary bt
olue

S Fullure of comtalnmont heat
towuvel systewms To the luter
stugew of on scoldent cewult -
Tog 1o loss of conteluwent

Yo Uiher conditlone eslat whibch,
o the optulon of the Nuclour
Flast Bupervieer, weriant the
declarat tun ot Geweral
Ewcagoency

ACTION

1. Couplete sctlons Tluted on
the Flant /Hadiological
chech Mot fur uswal Event

L. Complete wctions Vated on
the Flant /Radiologlcel
check et tor Alest

Complete actlons Muted on
the Flant /Radtologlcul
check et tor Slie Arca
Fower s prec ey

I, Cowplete wctlons Uleted on
the Flent /Radtologloal
chech et Tor Gencral
P gency

CATRGORY &




L} 5T, LUCIE FPLANT

: FHEKGENCY PLANT IMPLENENTI NG PROCEDUKE JI000226, REVISION 14
CILASSIFICATION OF FMERGENCIES
—— e e e R ENC B B S

MISCRELLANEOUS EVENTS
Sheet 3 of &

f.‘l.' e ot 22

EVENT

WEIT ¥
CAUSE .

NTIAL

ClASS

UNIISHAL EVENT ALERT SITE AMEA EMERCENCY

GENERAL EMERCENCY

CORE

Other plant conditlions exist, In the

vplulon of the Eecrgency Covtdinator,

thet moke relesse of lerge smuunty of

tadlosctivity 1o & short ¢ lme perlod
uppesr possible or likely, Uune example
fu suy potentisl oc tn PLOgrcun cole
welt sltuatton,

“e Swall or large 1LOCA's with fullure
ot BECCS o pertorm leading 1o wevere
Cote degradation or melt, LS

be Tianulent tultlated by lows of teed-
valer and condensate systomws (heat
tewoval wyutem) tollowcd by tellure
ol cwergency feeduator uystew fos
entended period, LS

Co Teamndlemt tequlolng speratlon ot
shutdown systces with talluie to
wirow which cewulte 1n cote dowage or
edditionsl tutlute of core o h g
and makenp wystoms, OK

doe Fallure of ot wite :-u un wlte power
slung with total towe ot canl guency
fecduater mabcop copabiltty (o
weveral howre, O

Co Small LOCA end .l:lllnlly successlul
ECLS with wubsequent follute of
Contalnucut heot rewmoval syslvas, O

ACYION

b Complete uctlons Vuted on the
Plant/Rudtologtcal checkllot o
Gencrnl bwctgency

CAlronyY &

Juis
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Puge 18 ot 22

|} ST, LUCIE PLANT
. EMERCENCY FPLANT IMPLEMENT I NG FROCEDURE 1l00012l, REVISION 14
CIASSIFICATION OF EMERGENCIES
ELECIRICAL MALFUNCTION
CLASS

EVENT ALEKT SITE “'l;.!aﬂ.l GENENAL BMERGENCY
LOSS OF PO R Luse -slte r or loss loss of off-site ner and lows loss of off-ulte ¢ aod loss

on-slte AC pover capabl lt! of all an-site AC pover of oun-alte AC pover E 15 winut cu

. Turbline generatos trips with
plant stertup transformers
won-funct lonel | o

2. losw of vo tege on buth A)
wnd 8 4,16 KV buses for
wore than 15 seconds.

e Tur® o ¢ _cater trip with
el sartup tesvsforwers
Bun-  anct tonal . AND

2. Fallure of both cmcrgency
diesel gencrators to stast
or synchionlze, oK

Louws of all en-ulte DO pover

Drop In A and B IC bue
voltages 1o < J0 volie

b. Turbloe generator trlpe with
plant stactup treansforecrs
unavallable for service, AND

2. Sustalned fatlure of both
cwcrgency Meewcl generators
to slart or synchrontze tor
715 minuten, o

Loss of all vitul on-slte b

pover for > 15 aluuten

Sustolood drop 1u A and &
DC bus voltages to TOV ¢ for
215 wloutes,

ACTION

I, Complete actlons Mated on
Che Flant /Madiologloal
check Miat for Buusual Event

. Complete actlons ated on
the Flaot /Radtoloptcul
check ot for Alest

1. Complete actions Ilsted on
the FPlant /Radtologlcal
check ot for Site Avea

l-'llclu y

CATRCURY 7

/K14




——

EMERGENCY

ST, LUCIE FLANT

PLANT IMPLEMENTING IROCEDUKE JI00022¢, REVISION 14

CLASSIFICATION (W "IIGINEIES

DEGUADATION OF QUNTROL CAFABILITIES

Sheet | of 2

Fage 1% ot 22

MRy

e Ccuty Eatdu actuat lon/

Feactor prolect lon systos
functlonel wnit shown in
Techulcal Specificecion
Table 331, 333 becowmes
Inoperable per Techalcsl
Spectficatlons aud requlies
plant shutdowa, Ly

2. The tice suppresstion system
or & puttlon thereof becoumes
tnuperoble per Techauical
Speciticatton 3.7.00.0 and
tequires plont shut doun

I, Lows of functlons needed for
cold shutdown, o

2. Fallure of the Reactor
Frotect lon Syvtice to bring
ihe reactor subcriticel when
weeded, OK

3. Evacustlon of Coutrol Room
(for other then detll puc-
poses) with shutdown control
cutabliohed locally ut the
Hot Shutdown Control Fauncl

Cr nr

SITE APEA EMERCENCY
Lose of any func’ ton or system,
1a the oplalon of the Kacryency
Covrdinetor, whiich precludes

placing the plant ta Hot
Shutdown, LS

Control Roow 1o ecvacuated

(for other thaun detll purposes)
aod shutdown control caunot be
cstobliahed locally et the Mot
Shutdowa Control Pouel within
15 sluvtes, L

Fallure of the Mesctor Frotect ton
Systes to brlng the reoctor sub-
crltical when necded, Aun

wanual telp talle

N

Slgnificant love of ef Fluent
sonltoring copebllity, wcterolo
Blcal mnltortog tnet tumcnt ot lou
Commanticat lone, tadlcat lon and
wlate pancle, etc., whilcn fmpales
ability to perfore accldent o
Cacigency asecosmcnl

ALl swwwnclators lost

ALl snnunclotor sloces loot
205 whastes with plant wu fu
cold shutdown,

Plewt ((“lcnl‘-.'c‘nuu with all
alates lust,

ACTION

I, Complete actlons lHuted on
the Flawm /Madtoluglical
chech Mat tur Bousual Event

1. Cowplete actlons Meted on
the Flant/adiolugloal
check et tor Alort

I, Complete actions lated on
the Flant/Rediologlcal
theshltat tor Shte Arce
b tgency

CATELORY B

/K14
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‘ ST, LUCIE PLANT
» EMERGENCY PLANT IMFLEMENTING PROCEDURE JIO0D0Z2E, KEVISION 14
CIASSIFICATION OF EMERGENCIES

BEGRADATION OF CONTROL CAPABILITIES

Sheet 2 of 2
M AL FRY SITE ANEA t_h).llé!li' CENERAL PMERGENCY
&%cmalmlo'll Jia‘"”!- oduc
fequiy ; EE E i;g Specn J":' wit enttal for
t thir
A, Feuettatlons requlted 1o be i
closed during sccldent condi- (Auy two of the following condl-
Lione wre NOT; tlone exlut snd the thicd 1o
1. Copable of belug closed by famtnent )
the ESFAS, OK
2. Closecd by manual valves, b Severe tuel clad demage
Litwd flanges, ot (reler to “FUEL ELEMENT
deact Ivat ed sut cmet ¢ Fallume™)
valves wecused In thelg
clused pultions except as 2. LOCA or TUBE RUFITINE on

provided In Table 3.6 -2 of
Techntcul Spectficetton
ey, ow 3.
B, An cquipment hotch te not
chwed and scaicd, o
Co An aliloch le wot operable
et Techoical Spectticat fon
Y600, o
Be A scallug scihanlun ssdo-
tlated with & pevctrat lun
(o, weldu, bellows, ot
O sloge) becomes tnopereble

wnluolable wlcam gonosator
Contatmment lutegrity bresched

NATE: Keler o “Fotewt bal Core
Helt Foom Any Conac”

ACTION . Chmplete actlons Histed on I, Complete actlons Vistod on
the Flani /hadtoluglical the Plant /hadlolugical
chech Mot for Ususual Evest chech ot tor GCencral

L———T ..-'1.!‘7.‘4'
CATECORY

1T



Pnints Available

8.4 3. After the aaseous radwaste tank samples have heer taken
for a caseous radwaste release, what are the nperations
administrative responsibilities Before initiating the
release? (1.0)

b. What actions are required by operations nersonnel if,
durina a routine aaseous radwaste release, the exnrected
activity is sianificantly exceeded? (1.0)

Answer(s)

8.4 a. The operator should verify that the radwaste form was
complete (+0.5) and that the release in auestion would
not exceed limits (+0.5).

8.4 b. Verify that the release has been terminated (+0.5) and

have radwaste resample the tank to determine if the
indicated activity is real (+0.5).

Reference(s)

1. 0P-530021, Rev. 2, SL 142.



8.5 Durinag shift turnover, you notice from the shift
supervisor's loa that one charaina pump is out of service
and maintenance is being performed on another charaina pump,
What control room indications, meters, nersonnel, loas, taas
or forms would you check to insure that the proper
procedures were beina followed and the plant was beinag
maintained in a safe condition?

Answer(s)

8.5 Check to see that the appropriate charaina pumps have been
taaged out (+0.5). Check to see that the plant work order
for the maintenance beina jperformed hae the proper sian-off
(#0.5). Check the LCO loa or status boara (T.S. 3.5.2) for
Beginnina time of CCO (+0.5), verify that the oncoming crew
is aware of the LCO and that proper actions are beina taken
to upgrade the status of one additional charaina nump within
the 72 hours allowed for this condition (+0.5),

Reference(s)

1. Tech-Specs 3.5.2, 3.1.2.4, Procedure 0010120;: <L 142.

Pointe Available

(2.0)




8.6

Answer(s)

8.6

List 5 of the 8 aeneral cateaories of information that
the Unit 2 Nuclear Operator (NO) would receive on his
Nuclear Cperator Turnover Checklist, (i.e., The Unit 1
NO would receive information about the Unioue tank
status).

Who should review the Nuclear Operator Turnover
Thecklist after relievina the shift?

a. See the attached list, (+0.4) for each item (headina)
on the list, (+2.0 max).

b. NPS, ANPS, NWE (0.33 each)

Reference(s)

1. Procedure 00101200, Appendix A, SL 182.

(2.n)

(1.0)



L)

2)

3)

4)

(Including check of o

Page 19 of 26

ST. LUCIE PLANT
ADMINISTRATIVE PROCEDURE NO. 0010120, REVISION 23
DUTIES AND RESPONSIBILITIES OF OPERATORS ON SHIFT

APPENDIX A

NUCLEAR OPERATOR TURNOVER CHECKLIST

Unitc No.

Date

Off-going Shift: Day Peak

iid

(circle one)

Diesels available for ope Yes No
evels, fuel inventory, (circle one)

local alarms). If no, explain below:

Surveillances/Tests performed or in progress:

1.

2.

3.

Nane

Reason Completion Time

Aw‘.m or unique conditions:

l.
2.

3.

Nane

Reason

- -

Equipment or systems out of service:

.
3.

Name

Re~son

/R23



ST. LUCIE PLANT
ADMINISTRATIVE PROCEDURE NO. 0010120, REVISION 23
DUTIES AND RESPONSIBILITIES OF OPERATORS ON SHIFT

APPENDIX A

NUCLEAR OPERATOR TURNOVER CHEUKLIST
(continued)

Unit 1 or 2 Tank Status:

_—

"TANK LEVEL STATUS TANK LEVEL  STATU

Chemical Drain Primary Water

Equispent Drain A Holdup A

Aerated Waste Storage Holdup B

Waste Condensate A Holdup C

Waste Condensate B Holdup D

Laundry Drain A Boric Acid Makeup A

Laundry Drain B Boric Acid Makeup B

Unique Tank Status: (Unic 1 NO only)

Yonitor Storage A waste Monitor A

Monitor Storage 3 Waste !lonitor 3

Monitor Storage C Demineralized Water

GAS DECAY TANK PRESSURE STATUS IN SERV. OUT SERV, RECIRC
e

A B.A., CONC, A

B B.,A. CONC. B

C

Additional Information:

-

Signat.isgil

Off-goinyg Shift On=coming Shift

te this sheet to NWE following turnover,




Points Availahle

8.7 a. What are 3 of the 6 conditions when an RWP is reoquired? (1.0)
b. How long is a RWP aood for? (1.0)
c. WYhat are the Florida Power and Liaht Companyu ouidelines
for whole body exposure in 1 quarter? (+0.5)
d. Name 1 condition that the ANPS would refuse to sian a
correctly filled out RWP. (1.0)
Answer(s)

8.7 a. Only the underlired portions of Sections 6.2.1.1,
6.3.1.2, 6.3.1.3, 6.3.1.4(1), (2), (3), (+0.33 each,

+1.0 max).
= - P /
8.7 b. 7 days ‘\1.0) er rempie Jion at .,/4/?_ /,‘ob
oo

8.7 «c¢. SO0 mrem/atr (+0.5)

8.7 d. Actual or anticipate plant transients could cnanae the
radiation exposure in the area where the RWP was to he
used. (+1.0)

Reference(s)

1. HP-2, Sections 6.3, 6.3.1 (attached), 6.1.1.2, 6.1.1.3, SL
182.




6.3

worn.,

§.2.3.2 ~Fersonnai snail e~ear a ainimum of coveraiis, <atian
gloves (for dry contamination) or rudoer gioves | for
wet contamination) ana shoe covers for any
maintanance work on contaminated systaems.

§.2.3.4 For jobs requiring a Radiation Worx Permit (RwP),
the protective clothing requirements for tne  joo
snall pe specified on the RWP. Personnel antaring a
RWP area to perform obsaervation and inspectian
activities only, may wear less than the <WP clothing
requirements if so directeq dy Healtn ?hysics.

Radiation Hork Permits

The primary purpose of a Radiation Worx Pemit (RWP) is %0 grovice
Health Physics with a vehicle whereby they can evaluate and plan joos
in order to maintain radiation exposure ALARA, The Floriga ‘ower &
Light Campany P pnilasophy is based on the fact tnat control of
radiation ana contamination is accanplisned primarily dy traininyg,
Health Physics job surveillance, pre-job planning, post-joo
evaluation, and special instructions. A WP nomalliy descrides tne
radiological conditions of a job, the protective clathing, monitoring
to be performed, and any other special instructions,

9:3.1 RWP Requirements

An RWP shall be required for the followiny conditions.

8:dil.) Entm jation ar

radigactivig i ont3nindsad to levels in
excess of 10,000 apm/1C0 cne, or 1ntQ any area

postea as “RwWP AEUUIREY FUR ENTRY," o
6.3.1.2 Ent

reactor containment a 21

dur[ggﬁand subseguent L0 t1al reactor startuyp.

6.3.1.3 in ' gtd ' t d
n excess of 10,000 cpm/luy ca<,
§.3.1.4 Work assignments jnvolying changes (withdrawing,

yncovering, opening, valving, daisassamdliing, movinyg)

that have the following potential as She w~or«k
progressas:

- l. s
radiation dosg in excess of 100 mren 1n any cne
ur.
2. Increasing suctaca ;gn;]!]gg;jgg levals to
exceed 10,000 apm/lU0 cmé.

3. Increasj lgactivigy to values
exceeqing 25% of those listeg or referreg 23 in

«30-



8.8 With respect to Caution Taas:

a.

b.

c.
Answer(s)
S
8.8 b'
8.8 &

Who authorizes the placina or removal of caution tace?

Who authorizes the placing or removal of all cautior
tags identifying electrical arounde?

What is the maximum length of time for which a caution
taa may remain in force? Exnlain your actions in the

event a cautior tao has heen in nlace for this
duration.

ANPS or NPS
Electrical department foremen or supervisor

1 month (+0.5), reviewed by ANPS/NPS and their current
status reported to the OPS Supervisor (+0.5)

Reference(s)

1. Administrative Procedure 0010135, Revision 1, Section 5.1 and
2.¢; % 18,

o
.

142.

Administrative Procedure 0010135, Revision 1, Section 7.3; SL

Points Available

(0.5)

(0.5)

(1.0)



8.9 What are the three restrictions regerdina temporarv chanaes
to procedures?

Answer(s)

8.9 The intent of the procedure is not altered. (+0.5)

The changes are approved by ? members of plant manaaement,
one holdina a SRO license on the affected unit, (+0.5)

The change is documented, reviewed bv FRG, and approved hv
the Plant Manager within 14 days. (+0.5)

Reference(s)

1. NRC Question Bank, Section 10, Question 28, SL 182.

Pointe Available

(1.5)



Points Available

8.10 During plant operations an operator observes that the RPS
channels A and B upper and lower safety charnel nuclear
instrumentation power indications are readina 0% of full
power and RPS channels C and D upper and lower NI power
indications are readina 100% of full power.

a. ldentify 3 cortrol room indications the operator could
Use to determine which channels had failed. (1.0)

b. What RPS functional units in the faulted charnel shouyld
be removed from service? {1.0)

c. How should the RPS functional units in the faulted
channels be removed from service? (1.0)

Answer(s)

8.10 a. Perform primary calorimetry (core flow and AT)
Perform secondary calorimetry (turbine, oower or steam
bypass demand)
Check S/G steam flow
Cﬁgck incore gefector indications
(+.33 each +1"max)

b. Variable power level, LPP, TM/LP, rate of chanae of
power (+0.25 each)

c. Bypass one of the functional audits and trip the other) ©F 7= < 3
functional units in each of the affected RPS channels, | fau/fed channel/s

-~/ ’,“//”_,s an @,
antf’ f”}’ f/&

78.3.3.1 wlher

s

Reference(s)

- Last Paage of Section 8.0 -

- LAST PAGE OF EXAMINATION -



ENCLOSURE F
20+ 2)

U. S. NUCLEAR REGULATORY COMMISSION
REACTOR OPERATOR LICENSE EXAMINATION

Facility: St Lacie [ ¥R

Reactor Type: cE

Date Administered: 19 Jeme [58Y

Examiner: (A P Se, A
. /
Candidate: A:,‘ Spcs Ly

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top o7 the answer sheet. Points for each question
are indicated in parenthesis after the question. The passing grade requires
at least 70% in each category and a final grade of at least 80%. Examination
papers will be picked up six (6) hours after the examination starts.

Category % of Candidate's % of
Value Total Score Cat. Value Category

25 25 1. Principles of Nuclear Power
Plant Qperation, Thermodynamics,
Heat Transfer and Fluid Flow

25 25 2. Plant Design Including Safety
and Emergency Systems

25 25 3. Instruments and Controls

4

28 25 4. Procedures: Normal, Abnormal,
Emergency, and Radiological
Control

100 TOTALS

Final Grade %

A1l work done on this examination is my own; I have neither given nor received
aid.

Candidate s Signature



Points Available

1.0 PRINCIPLES OF NUCLEAR REACTOR POWER PLANT OPERATION

TRERMODYNAMTCS, WEAT TRANSFER AND FLUID FLOW

1.1  Which one of the statements below most correctly describes
the transformation of the eneray from fission events into
heat energy?

(a.) The energy released as kinetic eneray of fission
fraaments provides about 50% of the eneray released
per fission event.

(b.) Fissionina of the isotope, U238, provides about 50% of
the thermal energy generated in the core.

(c.) About 200 Mev of eneray is released per fission event
(nealecting neutrinos) of which about 15 Mev is
released after a delay time.

(d.) A1l of the fission-event eneray is deposited as heat
in the coolant.

Answer(s)

1.1  The answer is (c.). (+1.0

Reference(s)

1. C-E PWR Simulator Training Facility, "Reactor Theory," Florida
Power & Light Company, SL 142.

pp S00 (RINEY/ds - 42,43

(25)

(1.0)



Points Available

1.2 Which one of the statements below is not correct for a
nuclear reactor of the St. Lucie type? (1.0)

(a.) The product of the macroscopic cross section (£) and
th2 neutron flux (:ig aives the neutron reaction rate
(interactions per cm” per sec.).

(b.) If the thermal neutron flux is doubled, the thermal
power prodieced in the ruclear reactor is doubled.

(¢.) The neutron microscopic cross section ( o) for a
certain element varies with neutron eneray and is
dependent on the isotope of the element,

(d.) The thermal-neutron microscopic fission cross section
for Uranium-238 is very larce (at least 500 barns).

Answer(s)
1.2 The answer is (d.). (+1.0)

Reference(s)

1. C-E PWR Simulator Trainina Facility, “Reactor Theory," Florida
Power & Light Company, SL 142,

pe o0 (92 N?)//s- 30,65, 66 73, 74 Figares 18,9




1.3 st.

Points Available

Lucie Unit 1 has been operatina at a constant 100% of

full power for 7 days.

Answer(s)

1.3 &,

The reactor is tripped and not re-started. Sketch the

trace of Xenon worth verses time. Start with the time

of the trip and show 72 hours on the oraph, Indicate

the initial worth, the final worth and the worth at

other sianificant points on the sketch. (2.0)

If instead, six hours after the trip, the reactor is

brouaht critical and a constant power level maintained

at 10°7% of full power; show on the sketch of Part “a"

the affect of this operation. (1.0)

Alternately, if six hours after the trip, the reactor is
brought critical and a constant power level maintained

at 20% of full power; show on the sketch of Part "a" the
affect of this mancuver. (1.0)

e - 4o0@ (476 for 2eo g’l/’ﬂl eyele 5)
(+$.% Sor #7606 = 267,)

- - . -14#4(263& .F..‘ "J t””, e,fl‘ ‘>

(+d.4 Sor 2400 = 2¢z)

b.

c.

(+44) '
for e 285 C.;zj‘é bor 1049
. erPH, cycle &
@ % ¥ fine Ches) cg (16 for
approac ° ‘)

There will be no affect. (+1.0)
See the curve in Part "a", (+/@ Ho- :l.,._)

Reference(s)

1. "Florida Power and Liaht (St. Lucie) NRC Question Bank,"
Section 1, Question 3, SL 182.

2. UniT

| Plant Curves, Figures Al -A.#J 2 i,



Points Available

1.4 During operation of the power plant at 100% of full power,
at the end-of-cycle (EOC) portion of the fuel cycle, the
boron concentration is at 50 ppm in the RCS. DNue to
coastdown, T, . is 10°F less than T .c. A1l rods are out,
and the reactor requlating system is ‘n manual.
a. Explain how you would raise Tavo back toward T. ¢ while
maintaining the rods at their present pesitions, (1.0)
b. If the steam flowrate from the steam aenerator is oiven
a step decrease, what is the seguence of physical
phenomera hat would cause the nuclear reactor power to
decrease? For example, specify the chanaes (or lack of
change) in the primary coolant, in the secondary loop,
to the core reactivity and power level. (2.0)
Answer(s)
1.4 a. Tave can be 1ncroasog'by :educing the load on the main )
turbine ("1.0)- _: - “"24 :;7; sp:.za.‘v; 2 P P ,\a“é;t’x. 4;;:;
‘,‘7:‘;44:-‘. e e Y Etfese et g .;2 T3 (t‘.:"-n & ol (‘:—1
1.4 b. . The steam flowrate decreases. ., .. 2 ¢lng iom ""—Au_pm.c'n.’;f.
The temperature and pressure in the steam aenerator
increase (+0.5).
T increases due to the lower steam flowrate (+0.2).
. Due to the increase in Tes Tave and Ty increase
(+0.5).
Due toeey, the reactivity decreases and the nuclear
reactor neutron flux (power) decreases (+0.5).
Tiy
. Due to the neutron flux decrease, the reactivity
increases to brina the reactivity to zero (+0.5).
(+#2.0 max).
Reference(s)
1. Nuclear Eneray Trainina, Module 4, Plant Performance, Section

2.

7.1, NUS Training Corporation,

Nuclear Energy Trainina, Module 3, Reactor Operation, Section
7.2, NUS Trainina Corporation.



Points Available

1.5 If a small leak develops throuch a pressurizer safety relief
valve and if the auench tank pressure is 20 psia, what
temperature would you expect to measure downstream of the
valve?

a. The power plant is operatinag at 100% of full power with
the pressurizer pressure at 2250 psia. (1.0)

b. The power plant is in a cooldown mode and the RCS
temperature is 480°F and the pressure is 900 psio.

Use the attached steam tables, if necessry. (1.0)

Answer(s)
1.5 a. 228°F (+1.0)
1.5 b. 310°F (+1.0)

Reference(s)

1. "Academic Proaram for Nuclear Power Plant Personnel " Volume I[II, General
Physics Corporation.

2. "Power Plant Thermodynamics,",SL 142.
pp 36,37 49, 45é, 12



Points Available

1.6 For a nuclear reactor at a certain operating condition,
Te -7545‘F and T, = 595°F. The reactor coolant flowrate is
7x10° 1bm/hr and the specific heat of water under these
conditions is 1.3 Btu/1bm-°F,
What is the rate of thermal eneray 'heat) addition to the
reactor coolant? Show your calculations. (2.0)
Answer(s)
1.6 Q=mcyal (+1.0)
= (7x107)(1.3)(595-545)
= 4.55x10% Btu/hr  (+1.0)
Reference(s)
1. "Academic Proaram for Nuclear Power Plant Personnel," Volume
I1I, pp. 2-138 throuah 2-139, General Physics Corporation.
2. "Power Plant Thermodynamics," SL 142.

7P 69, 4. 83



1.7 The power plant has been operatina steadily at 100% of full
power for 5 days. The power level must be decreased (for a
surveiliance) to 80% of full power.

Answer(s)

1.7 a.

1.7 b,

The power level is reduced by inserting control rods.
Explain what effect this would have on the
axial-shape-index (ASI).

If the operator reduces power level by boratina and
maintains T on the proarammed values, what effect
would this ﬁave on the ASI? Explain.

Adding negative reactivity to the top of the nuclear
reactor core (#0.5) causes the ASI increase (become more
positive) (+0.5), because the neutron flux level
decrease is higher in the top half of the core than in
the bottom half,

As T is reduced, TH is reduced more than T

reducea This, via temperature feedback, u117 cause the
neutron flux level to increase more in the top half of
the core than in the bottom half (+0.5). Hence, ASI
will decrease (+0.5).

Reference(s)

1. Nuclear Eneray Trainina, Module 3, Plant Performance, Section
7.2, NUS Training Corporation.

2. C-E Pwr Simulator Training Facility, "Reactor Theory," Florida
Power & Light Company, SL 142.

(1.0)

(1.0)



Points Available

1.8 The reector is critical and at the end-of-cycle (ENC)
portion of the fuel cycle. The boron copcentration is 50
ppn “he power level is steady at 5x107"% of full power.

has been controlled at 532°F by the steam bypass
cSntrnl system. An operator pulls rods, establishes a
startup rate of 1 DPM (decade per minute) and leaves the
rods in these positions.

a. Sketch nuclear reactor power and T, . as a function of

time. Sketch your graphs on the ageg aiven below. (2.0)

T.,‘ ﬁmﬂl Powe r (%)

).rcu o4
sir { 0”d
Slo - 10"
sac} io?
S0 4 10"

1

— v - - -
/0
6 5 ‘' me Cmin)

b. Would you expect the nuclear reactor power to be higher
or lower for the same transient at the
beainrning-of-cycle with the boron concentration at 800

pom? Explain, (1.0)
Answer(s)
1.8 a. L, wf
+ Slatteniny « ault peviron S8 Fo 5S¢/ 9 .5
T ——
"t per®ican L 405
7o e Ttvel/t eal" wifbh o

slarls o increase ,“:\ rAUS O ¢ b
+ 107 Sialten con? 4 L5

dme ( au'm)

) o 19°F ,..rr'ujr

495



1.8 bL. The nuclear reactor power would be higher (+0.5). At BOC the
moderator temperature coefficient is almost zero and hence the overal)
power coefficient is less in maanitude comina laraely from the doppler
coefficient., Hence the neagative reactivity from a temperature change

will be smaller in maanitude (+0.5).

Reference(s)
<

-

Nuclear Eneray Trainina, Module 3, Plant Performance, Section 7.2, NU
Training Corporation.

3.

2. C-E PWR Simulator Trainina Facility, "“Reactor Theory," Florida Power & Liaht

Company, SL 142,

e e, M A - ,:,}/
- -
. » ~ » J
A - -~
- /'
. »
: - w‘o ,ﬂ;. / [Fﬁ'l,
2~ 4
g
o ogm Y
~ A /
J I
4 g L . " _— L .~
» J
- 2 € £
. 4 RS y, ot e 4 J
-_e B - ~
” L A
' I dos 2= » o e ~y
;:'. ’ 8 Bisere N o QO » I o e
v 4 -
— g
Ae n o > o / 4‘~-/./'—¢ le L& ALY Ctpre
Maghr7 &
o - A . {"/" A /
AL 2 oo i & P AL . p
24 ‘
= o - ) 2T e o *
J : o Ry
/o - M ' s




10

Points Available

1.9 A cylindrical tank is 10 ft. in diameter and 20 ft. hioh,
It is one-half filled with water. Air is the cover aas
which is at atmospheric pressure (14.7 psia). The tank is
drained with the vent closed until the volume of liouid is
one-hal f of what it was before. (The tank is 1/4 filled

now.) What is the pressure in the tank? (2.0)
Answer(s)
1.9 V= (3.18)(5 )2 (20 ft) (+0.25)
= 1570 ft (+0.25)
V gas initial = (1570)(.5) (+0.25)
= 785 ft (+0.25)
V gas final = (1570)(375) (+0.25)
= 1178 ft (+0.25)
Pty = Py ¥ (+0.25)
(14.7)(785} = p3 (%178 o
Py = 9,80 psia (+0.,25)

Reference(s)

1. "Academic Proaram for Nuclear Power Plant Personnel,"” Volume
[11, General Physics Corporation. Chapfer 2, Secton A

2 eo¢.c PwR S mulafor T.,..,'.,‘.J F’.‘-;/,-f,’ o - TP
’I.nf T‘on-../yndm'u‘ yi ” /‘ r/”)‘/~



Points Available

The following statements apply to auestions 1.10, 1.11 and 1.12.
St. Lucie Unit 2 has been operating at a steady 100% of full power
for 7 days with all of the control rods fully withdrawn from the
nuclear reactor core. The burnup is 5000 EFPH on cycle 1. Use
any of the provided fiqures and tables. Show your work and/or how
you arrived at your answer.

1.10 What is the value of boron worth in (%8k/k)/ppm?

1.11 Explain why the critical Soluble Boron Concentration vs,
burnup (Fiaure C.2) is somewhat constant at aprroximately
430 ppm between 500 and 3000 EFPH.

The nuclear reactor power level is now reduced at 70% of
full rated power at a rate of 1% per minute by insertina
rods (programmed bank motion). What is the rod position
when the power chanae is complete?

Answer(s)

1.10 Usina Fiqure C.1, boron worth = 12.65 pem/ppm. (+1.0 for 12.6 +n 12.7)
$ k/k = 10°3 pem/pom
= 01265 %2 ak/k/ppm. (+0.5)

For the first (initial) fuel load, burnable poison rods [that are not part
of a CEA (i.e., not moveable)] are loaded into the nuclear-reactor rore.
The material is usually a boron-10 based material which is inserted in
place of thimble pluas. The result is that the poison burns out at a rate
that when combined with the fuel burnup rate results in a flat reactivity
change as a function of EFPH. When the burnable poison is consumed, the
reactivity change vs. EFPH is essentially linear. (The burnable poison is

used to insure a negative moderator temperature coefficient for a reactor
core at initial BOC.) (+1.5)




1.12 30%/(1%/min) = L0 min,
30 min, is fast with respect to Xenor chanaes

usina Figure A.l
reactivity = -1137 - (-780)
= -357 pem (+1.0 for -367 to -347 pcm)

using Fiaure A.6,
4532 - 357 = 4175 pcm
4175 pcm = 106 inches on Bank 5 (+1.0 for 82 to 109)

Reference(s)

l. Unit 2 Plant Physics Curves, SL 2.

2. C-E PWR Simulator Training Facility, "Reactor Theory," SL 182.



Joints Available

2.0 PLANT DESIGN, INCLUDING SAFETY AND EMERGENCY SYSTEMS (25)
2.1 Which one of the statements below most accurately describes
POSE=CURFECERy the desian and operation of the auench tank,
pressurizer and its control system? (1.0)
(a.) The steam in the pressurizer is maintained in a
superheated condition so that the volume of the vapor
will not shrink to zero.
(b.) The control system will prevent uncoverina of the
heaters following a 10% step decrease in the thermal
power generated in the nuclear reactor.
(c.) The spray nozzle at the top of the pressurizer is
connected through two air-operated spray control
valves to the Toop-1 hot lea.
(d.) The auench tank is sized to receive and condense steam
from the discharaes of the pressurizer safety valves;
a total loss-of-load event would be handled by the
opening of the rupture disc of the auench tank.
Answer(s)
2.1 The answer is (b.). (+1.0)

Reference(s)

1.

Lesson Plans and System Descriptions #1, "Reactor Coolant
System - RCPs - Pressurizer - Quench Tank," SL 142.



Points Available

2.2 Sketch a diagram of the letdown and charaina systems for
Unit 2 in order to show the pressure relief protection.

a. Sketch on the included fiaure the letdown and chargina
system and indicate the locations to which the

discharges of the relief valves are sent. (2.0)
b. For each relief valve in te their setpoints by

labeling the fiaure th the followina choices. (1.0)

(1) 200 psia

(2) RC pressure + 10%
(3) 75 psiq
(4) 650 psia
(5) 75 - 100 psia
(6) 1500 psia
(7) 14,7 psia
Answer(s)
See the attached fiaure. (+3.0) -~

Reference(s)

1. Lesson Plans ang System Descriptions #3, "CVCS and Boron Concentration
Control System,” SL 182. (soi.e “ op Lucje Plant- nit 2 5(,,.,,-“/}

e A Volume and fnfro/ :,Sff""g/- f‘f/& end
&of the Lesion Plan
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LETDOWN & CHARGING PRESSURE RELIEF PIAGRAM

CONTAINMENT AUX. B1L DG
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2)

3

6)

The relief valve set pressure is equal to the design pressure
(600 psig) of the {ntermediate pressure letdown piping and
letdown heat exchanger.

-pressure ;ctgcwn ;g;ic! valve, V-2354

The relief valve downstream of the letdown backpressure control
valves protects .he low pressure piping, purification filters,

{on exchangers and letdown strainer from overpressure. The

valve capacity is equal to capacity of intermediate pressure

letdown relief valve V-2345. The set pressure is equal to the
design pressure (200 psig) of the low pressure piping and components.

The relief valves on the discharge side of the charging pumps
are sized to pass the maximum rated flow of the associated
pump with maximum backpressure without exceeding the maximum
rated total head for the pump assembly. The valves are set

to open when the discharge pressure exceeds the reactor coolant
system design pressure (2485) by 10 percent.

Chargin on relief valves, V-2315, V-2318 V-2321

The relief valves on the suction side of the charging pumps

are sized to pass the maximum fluid thermal expansion rate

that would occur if the pump wvere operated with the suction and
discharge isolation valves closed. The set pressure is less
than_dcnt;n pressure of charging pump suction pipings

The relief valve on the charging line downstream of the regenera-
tive heat exchanger is sized to relieve the maximum fluid thermal
expansion rate that would occur if hot letdown flow cont inued
after charging flow was stopped by closing the charging line
distribution valves. The valve is a spring=-loaded check valve.

Volume control tank relief valve, V2115

The relief valve on the volume control tank is sized to pass

a liquid flow rate equal to the sum of the following flow rates:
the maximus operating flow rate from the reactor coolant puamp
controlled bleedoff line; the maximum letdown flow rate possible
without actuating the high flow alarm on the letdown flow
indicator; the design purge flow rate of the sampling system;
and the saximum flow rate that the boric acid makeup system can
produce with relief pressure {n the volume control tank. The
set pressure is equal to the design pressure of the volume
control tank.

’o 3’2’
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2.3

2.3

A steam)line break has occurred inside containment in the St,
Lucie Unit 2 power plant. The event will dry-out the
affected steam generator.

a. Startina with the fact that the flowrate of the steam
from the steam aererator has increased, describe the
seauence of physical events that could lead to sxcessive
RCS pressure,

b. List the sianificant indications in the Unit 2 control
room that would indicate that a steamline break had
occurred inside containment and not a LOCA inside
containment.

¢. Describe the actions that an operator could take to
prevent the pressure of the nuclear reactor coolant from
reaching excessive repressurization.

L —

- -—
Piad } TR | ‘o L4 At év O Il e e e et

pr
Answer(s) =~ ¢ - - -

~ EtE " Rt Pal L

a. . The steam flowrate from the steam aenerator will
increase.

The increased steam flowrate will reduce the pressure
and temperature in the steam aenerator and cause a
MSIS (+0.1).

o+ The low steam generator pressure, high steam
generator flowrate and/or hiah containment pressure
will cause a reactor trip (+0.1),

+ The increased steam flowrate will reduce T. and T,,q

of the nuclear reactor coolant (+0.3).

The reduced T". will reduce the pressu 1zer level
(+0.3).

Points Available

(2.0)

(2.0)

(1.0)

. . ” : ‘
. “harqing w1 /o Pdow n w o {7 g F9 may “low el -‘.
" A

The drop in pressurizer level will be larae enouah to
keep the heaters off (+0.3).

The reduced T, . and with no pressurizer heaters on
will cause the 3rnwr1:or pressure to drop (+0:3Y,

The reduced pressure allows the HPSI system to inject
cold water (+0°7),

« Question 2.3 Continued on the Next Page -



. When the steam generator boils dry, the heat
extraction rate from the primary coolart to the
sacondary fluid is reduced so that the heat input
rate exceeds the heat extraction rate (+8+3),

The heat b'nam results in T,,o increasina (+0:7), s

. The increase in T can Mcruso the pressurizer
level and prnsur’ f
(#2.0 max)
P o « 1 decreasina, nuclear reactor power increasing
u“ﬁ constant or decreasina turbine power.

. + Increasing containment pressure, temperature and
humidity .

. . NO increase in the radiation leve! in contaimment.

. Abnormally low level and pressure in one ste.m
generator.

Increasina containment sump level,. -
NO Hy production indication,. -

(00.3 each, ‘1. 5 max)

2.3 c¢... Terminate safety injection when the necessary
criteria are met.

. Remove hut throm the qood steam agenerator.
s @ AdJuu charg*no and letdown,

. lnitutc pnuuri zer spravs.

”snt bt L N g ,o..,
(“ HOm)
a8 ey

Reference(s)

1. "Academic Program for Nuclear Power Plant Personnel " Volume
[11, General Physics Corporation.

2. S023-3-5.6, Attachments 142, SONGS 243.



Pointes Available

2.4 Draw a one-line diagram of the 125 VDC Emeraency and 120 VAC
Vital and Instrument System, includina the batteries,
chargers, inverters, cwitches, breakers and backups. |Ise
the attached fioure, Figure 2.4, It is not necessary to
draw the connections to and from the MCC 1B5, the 125 v DC
BUS 1B and the 120 V AC Irstrument BUS 1MD. (3.0)
Answer(s)
* 2.4  See diagram. (+3.0 max)
Reference(s)
1. System Descriptions #6, “Class 1F Clectrical System," SONGS

243,

Lesson Plans and System Descriptions #21, "120 Volt Instrument
AC; 120 Volt Vita) AC" SL 182. Lesion Jplany ” 33 , f’ljur(, v

Lesson Plans and System Descrintions #22, "125 volt DC
System," SL 182, i yure #
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2.5 Consider the Component Coolina Water (CCW) System for Unit
10

a. Which of the followina is NOT supplied by the CCW
System?

1. Regenerative heat exchanaer in the CVCS
. RCP thermal barrier

RCP motor-oil cooler

. w ~N
- -

Seal-water heat exchangers for the safety injection
pumps

b. If a SIAS is aenerated, 1ist all of the automatic
actions which should take place in the CCW System.

c. List 5 different components in each essential header
(critical loop) which receive CCW durina a2 LOCA.

d. If there is a break in the CCW System pipina such that
the CCW surae tank level decreases, what automatic
actions should take place on a lo-level and on a
lo-lo-level sianal?

Answer(s)

2.5 a. The letdown regenerative heat exchanaer is NOT serviced
by the CCW. The answer is #1. (+0.5)

2.5 b. . The nonessential header (noncritical loops) of the
CCW System is (are) isplated (from the CCW.

URpS (+0.,5). 2 Al o Ty _(Be (2o o F r‘--_'_i
i . ﬂ—q“m a <

MeaN R deoves Sl EALr-Bibond =

. Both of the CCW pumps are placed into operation snd
the-essential headers—separated (+0.5).

S M Shutdown heat exchanger

. 2 containment emergency air coolers

. CS pump
. ccw pump " S .: ‘t/)."(“- TG B L agarln ’
. HPSI pump

- Question 2.5 Continued on the Next Paage -

Points Available

(0.5)

(1.0)

(1.0)

(1.0)



2.5

. LPSI pump
(+0.2 each, + 1.0 max)

d. . On low level in the CCW surge tank, makeup water from
the nuclear service water system will start (+#9°5).

. On low-low level in the CCW surae tank, the CCW surge
tank isolation valve will close (+0.5). T cenid

v ’
s - ,».LT i

Reﬂ-rence(f‘," ? wa

l.

System Description #17, “Component Coolina Water System "
SONGS 283.

Lesson Plans and System Descriptions #9, "Component Coolina
Water System," SL 1.



Points Available

2.6 Which statement describes most correctly the CEAs in either
Unit 1 or 2. (1.0)

1.

Answer(s)

The withdrawal speed is fixed in automatic control but
may be varied between 10 and 60 steps per minute in
manual control.

The worth of a specific CEA is solely dependent upon the
CEA-bank to which it is connected.

The bottom half of each rod is mad: of boron-carbide and
the top haif is made of an alloy of silver, indium and
cadmium,

The manual sequential mode allows the operator to
control the reaulating banks of CEAs and to command
their insertion or withdrawal at the hiah rate of
speed.

2.6 The answer is #4, (+1.0)

Reference(s)

1. System Description #13, “Control Element Drive Mechanism
Control System," SONGS 283.

2. System Description #44 "Reactor Vessels and Internals,” SONGS

283.

3. Lesson Plans and System Descriptions #2, "Reactor Vessel and
Core Desian," SL 182.

4, Lesson Plans and System Description: #29, "CEDMCS and Analoo
Display System," SL 182.



Points Available

2.7 Consider the venting system for the reactor vessel and the
pressurizer.

a. What is the basic pucpose of the venting system and
under what conditions (normal and emergency) is it

anticipated that the system would be used? (1.0)
b. Draw a one-1ine diaaram showina this ventina system, It
is important to indicate to where the ocases are vented. (2.0)
Answer(s)

2.7 a. The basic purpose of the ventina system is to permit the
operator to vent the pressurizer steam space or the
reactor vessel from the control room (+0.5). It is used
to vent agases durina filling and drainina operations or
after an accident (+0.5).

2.7 b. See the attached diaaram. (+2.0 max)

Reference(s)

1. System Description #39, “Pressurizer and Pressurizer Control
System," SONGS 233.

2. Reactor Coolant System P&ID Diaaram, Fioure 5.1-3, SL 1.
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2.8 Sealina between the nuclear reactor vessel head flanaes is
provided in the system desian.

1. Tech-specs 3.4.5.2, SONGS 283.

2. System Description #44; Reactor Vessel and Internals System;"
pp. 15, 18, 20; Fiqures 31, 32, 34,6 SONGS 2&3.

3. Lesson Plans and System Descriptions #2, "Reactor Vessel and
Core Design,” SL 182.

Points Available

a. What control room instrumentation can be used to alert
the operator of a failure in the sealina? Consider the
failure of the inner seal and also the failure of both
seals. (1.0)
b. How is the amount of leakaae from the RCS from between
the flanaes determined? (1.0)
c. If there is a leakage from between the seals, the
leakage is of what type?
(1.) wunidentified leakaae
(2.) identified leakaae
(3.) controlled leakage
(4.) pressure boundary leakage (0.5)
Answer(s)
2.8 a. A line from the annulus is eauipped with a3 pressure
transducer and transmitter which provides presenre
indication and an alarm (+0.7). The
containment-air-monitor can be used to watch for failure
of both O-ring seals (+0.3).
2.8 b. The 3/4-inch line from the annulus can be valved to the
RCOT and the volume, or level, in the drain tank
observed (+1.0). Alternatively, the valve can be opened
to reduce the pressure to that of the RCDT and then ‘ :
closed. The length of time for the pressure to reach g 772 wdarm
igher valve can be observed (+1.0)., (+1.0 max)
2,8 c. Ildentified leakage fﬁqtﬁ oo BT A sentt .l
> RE& S
Reference(s) . & petaren. Ho R

N

4{aﬂ.'t’.u— cal ceta B L‘,;.&) .



Points Available

For each of the functions listed in (a.), (b.) and (c.)
below; match the affected valves, (1.), (2.), (3.) and/or
(4,) of the main turbine. Assume that the valive position
limit is at 100%.

(a.) valves ciosed by the overspeed (1.) throttle valves
protection controller (OPC)

(2.) oaovernor valves
valses cloced by the overspeed
trip mechanism (3,) reheat stop valves
valves opened when the {4,) interceptor valve
turbine is latched

Answers)

Reference(s)

1. OP 2-0030124, SL 2.

J 7

- End of Section 2.0 -




Pointe Available

3.0  INSTRUMENTS AND CONTROLS (25)

3.1 Consider the excore neutron detectors and their
instrumentation for Unit 1.

“ a. What are th;‘indicafions of a failed section of a
dual-section UIC safety channel? (1.0)
b. Describe three control functions of the wide-ranae
channels. iy e e Eal e (1.0)
¥ c. What it tﬁ; functionfs} of the control channels. (1.0)
d. What is Q power? (1.0)
Answer(s)
3.1 a. Subchannel! deviation alarm, hi-power channel trip, Bec. Y’fifért’ LPD
3.1 b. SUR trip to the RPS,« -~ — = L
. 3.1 c¢. Input to RRS for &t'u;.}urbine power, 1nout to ;51 for calcilalion o3 H:T
power ratio, -, o cwve wharred e Rl
v 3.1 d. Maxof §orBe - a7 peusr
Reference(s)

1. NRC Question Bank, Section 4, Number 18, SL 182.

E 2 T > — o - ‘ /U 3
s
- ”~1 -
/- » 4 i ,/’A
y7 ’ -t
- 7 >
- / / 3
e
- Ll # -
- 7 1
*
P Pl by 4 WEH i e
P - ’ - — ’/ & /
~
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Points Available

3.2 Consider CEDS and the CEDMCS.

a. What features at both Unit 1 and Unit 2 can be
by-passed? (1.0)

b. What interlocks can be by-passed at Unit 2 but not at
Unit 1? (1.0)

c. Wht interlocks can be by-passed at Unit 1 but not at
Unit 2? (1.0)

Answer(s) ;
MLirn
3.2 a. Fumetion inhibits from the metroscope and ADS
3.2 bu cw - v f 9 )
p i d g 9 eps  wilfhamar s /;rcno'.)l'/ ‘

3.2 c. iSH from the logic cabinet, -

Reference(s)

1. St. Lucie Exam #1, Question 21, SL 182



3.3 Give at least 3 indications in the Unit 2 control room that
can be used as a measure of RCP cavitation?

Answer(s)
3.3 . Erratic or lower RCP motor amperage (current)
Lower or frr1t1c sianal from the ap across the pump
. Incroased:d]grationIY sfanal
Lower subcooled marain indication
Lower DNBR margin indication

. Fluctuating steam aenerator ap

Erratic or lower RCS flowrate, as presented hy the plant
computer
P—

(+0.33 each, +1.0 max.)

Reference(s)

1. Lesson Plans and System Descriptions #1, "Reactor Coolant
System,” SL 142.

System Description #41, "Reactor Coolant System," SONGS 242,
SO 23-3-5.6, SONGS 283.
SO 23-3-1.7, SONGS 283.

wn e s ~N
. . .

. Nuclear Heat Transport, E1 Wakel, Cha,ter 11,

Points Available

(1.5)



Points Available

For the followina Process Effluent Monitors of Unit 2, aive
the type of monitor that is used. Choose from SSL, SSG,
MSG, or PIG.

a. Component-cooling-water monitor

b. Liaquid-waste discharae monitor

Gaseous-waste discharae monitor

plant ventillation monitor (hiah-ranae wmoble aas)

e. Fuel-handling building stack monitor
f. Steam-aenerator blowdown monitor

Answer(s)

SSL
SSL
SSG
MSG
PIG
SSL

Reference(s)

1. St. Lucie Exam #4  Question 40, SL 142




b

3.5 Explain the principle of operation (detection) of a moveable
in-core detectors. wwrrrwe. cofrmorSs

Answer(s)

3.5 The principle of detection of a fission chamber,

Reference(s)

1. System Descriptions #28, "Incore Flux Monitorina System "
SONGS 243.

2. Lesson Plans and System Descriptions #35, "Incore
Instrumentation System," SL 182.

Points Available

(1.0)



3.6 What is the difference between the MSIS actuation sionals at
Unit 1 and 2? Laciine celpernls,

Answer(s)

3.6 For Unit 1 - MSIS is actuated at 600 psia

For Unit 2 - MSIS is actuated at 500 psia or 5 psia
containment pressure

Reference(s)

1. St. Lucie Exam #3, Question 1, SL 182.

2 Tren.zpe . R,

Points Avaiiable

(1.5)



Points Available

3.7 For esch-of Unity | and=2, there are 3 HPSI pumps.

a. What is the desian pressure and flowrate for a HPSI
pump? (1.0)

b. What is the primary water supply for the HPSI pumps and
what is or what should be the available volume of
water? (1.0)

c. Draw a one line diaaram showina one HPSI pump and all
valves and measurement transducers between the water
supply(s) and the RCS. Circle the valve(s) that npen
(or close) on a SIAS. (3.0)

Answer(s) Currve .,
' )“f ) i o —
3.7 a. 1600 psig (+0.5) and 348 apm (+0.5)., _. o #F edcheo ~da v reo La 2

3.7 b. The refueling water tank, RWT, (+0.5) which has a 558,000 cal. volume
(+0.5); Tech-Specs reouire 401,800 qal. (+0.5 instead of actual
volume) .

3.7 c. See the attached sketches $or UmTs / anad R. The jucsTion

va¥irs P e
Reference(s)

1. Lesson Plans and System Descriptions #4, "HPSI System," SL 182.
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Pointe Available

Consider the pressurizer pressure and level control system,
For each of the two conditions indicated below, fill in the
table as appropriate with open, closed, on, off or min,
Assume that the nuclear reactor is at 1% of full power, CVCS
controllers are in automatic and charaina pump #2 and #3 are
the first and second backup pumps respectively.

Condition #1 - pressure 2270 psia and decreasing
level - 4.0% and increasina

Condition #2 - pressure 2290 psig and increasing
level + 4.5% and increasing

Spray Prop Backup Letdown cP
Condition Valve(s) Htrs Htrs Valvels) #1

#1

#2

Answer(s)

3.8

Spray Letdown cp cp
Condition Valvel(s) Valvels) #2 #3

#1 Closed Min On On
(0.3) (0.1) (0.3) (0.3)

#2  LClesed Open 0ff 0ff
A (0.3) (0.3) (0.1) (0.1)

- .
: _r_,|'1i"

Reference(s)

1. System Description #39, “Pressurizer and Pressurizer Control System," SONGS
243,

Lesson Plans and System Descriptions #

f
.,1/7 > /l(’"' v A .t




Page 2 of S

ST. LUCIE UNIT NO., 2

OFF=-NORMAL OPERATING PROCEDURE NUMBER 2-0120075, «EVISION 35

PRESSURIZER PRESSURE AND LEVEL-OFF-NORMAL OPERATION

5.0 INSTRUCTIONS:

5.] Immediate Automatic Actions:

l.

Abnormal Pressurizer Pressure Condicion.
A, Pressurizer safety valves open at 2500 psia.

B. High pressure reactor trip and power operated relief valves
open at 2370 psia.

C. MHigh pressure alarm actuates at 2340 psia and a back-up signal

will de-energize all pressurizer heaters.

D. Proportional heaters cycle from minimum output at 25 psi above

setpoint to maximum output at 25 psi below setpoint,

E. Spray valves cycle from full closed at 25 psi above setpoint to

full open 75 psi above setpoint, §t ik > 210

F. Back=-up heaters energize at <2200 psia and de-energize at >2220

psia.
G. Low pressure alarm actuates ac 2100 psia.
H. TM/LP reactor trip initiates at 1887 psia minimum pressure.
I. SIAS initiates at 1736 psia.

Abnormal Pressurizer Level Condition.

A. All Pressurizer heaters de-energize at 27% indicated level, and
respective Pressurizer Heater Transformer feeder breaker opens,

B, Low level alarm actuates and a backup signal to start the back-

up Charging Pump is received at 5% below RRS setpoint.

| NOTE
| Only one back-up Charging Pump is in the level control system,

C. The back-up Charging Pump receives a signal to start at 3%
below RRS setpecint, decreasing.

D. The back=-up Charging Pump receives a signal to stop at 1% below
RRS setpecint, increasing, and letdown flow decreases to ainimum

E. All back-up heaters energize and a back-up stop signal to the

back-up Charging Pump is received .t 4% ahove RRS setpoint.
F. Maxiauan letdown is 128 gpm at 9% above RRS setpoint.
G. High level alarm actuates at lO% above RRS setpoint.

/RS



Points Available

3.9 Khile operating at a steady 100% of full power, the reactor
operator causes an inadvertent emeraency boration. Tc drops
10°F before he/she recoanizes the situation. Explain the
response of the steam generator and of the Feedwater
Regulating System to the inadvertent emergency boration
event. (3.0)

Answer(s)

3.9 . The heat transfer rate to the secondary fluid is
reduced. (+: %)

. The steam temperature and pressure will decrease. +4. 5,

Due to the drop in the steam-aenerator pressure, the
steam-aenerator water level will rise. /. 7.

Due to the increase in the water level, the feedwater
requlating valve will throttle down. +4 5

s

Due to the drop in the steam-aererator pressure, ﬂw)

steam flowrate will decrease. 5C¢5)
r 0

Due to the reduced steam flowrate the feedwater ’

regulating valve will tend to throttle down. J

. The flowrate mismatch will brina the steam-generator

water level down. (+ 4 7 %
+3.% may)

Reference(s)

1. NRC Ouestion Bank, Section 4, Number 17, SL 182,

- End of Section 3.0 -



4.0 PROCEDURES: NORMAL, ABGNORMAL, EMERGENCY AND RADIOLOGICAL
CONTROL

4.1 A main steam Tine break occurs while operating at 100% power
operatfon. List the immedfate Operator actfons that take
place.

Answer(s)

-t - 4. 6 7 a2
4.1 34 - 3+8 of the given reference, p. & (BEZ5 ecack)(s2.90
maxy
‘ An S wlr
(*#2.0 max)

Reference(s)

1. EP 2-0810040, Revisfon 2, SL 2. (Attached)

Points Available

(25)

(2,0)
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:n. uv(ca.. ;“11 .’
! ZMERGENCY PRCCZDURZ NUMBER 2-0810040, REVISION z
MAIN STEAM LINE BREAX

3,0 DMMEDTATE AUTWMATIC ACTION:

AUTOMATIC ACTION INITIATING ITENT
l.] Reactor trip. 3.1 S/G pressure <626 psia
1.2 Turbiae trip. 342 Reactor trip bus low voltage
1.3 Generator lock=out, 3.3 Turdine trip
o4 TIransfer from Auxiliary to 3e4 Generator lock=-out

Start=up trazsformers.

3.5 MSIS, 3¢5 §S/G pressure <500 psia or
Contaiznzent pressure >5 psiz.

Jeb SIAS, 3.6 RCS pressure <1736 psia or
Containment pressure >3 psig.

.7 CIAS. 3.7 Contaiazent pressure >5 psig
or Containment radiation
210 R/ER or from SIAS

actuation.

31«3 CSAS. 3.8 Containoment pressure
9.3 psig concurrent with
SIAS.

3.9 AFAS (feels only the 3.9 S/G level <20,.6%

aon~=faulted 3/G).



440

4ul

4.2

443

446

Sle LUCLE UN.T «
ZMERCENCY PROCEDJRE NUMBER 2-08:0040, REVISION 2
MAIN STZAM LINE BREAK

DMMEDIATE OPERATOR ACTION:

AcTION

Carry out iamediate operator
actions for a reactor trip
per OP 2-0030129, "Reactor
Trip/Turbioe Trip.”

Ensure SIAS actuates
if conditions require,

I£ SIAS actuates on low RCS
pressure, verify CEAs inserted
> 5 sec,, then stop all Reactor
Csolant Puaps.

Easure MSIS actuates {f
conditions require.

Determine affected S/G.

Ensure AFAS is establishing
flow only to the non-effected
S/Gs

4.2

4.4

443

SIAS actuates ou:
RCS pressure <1736 psia
Contaiment pressure >S5 psiz

MSIS actuates onm:
S/G pressure <600 psia
Contaimment pressure >5 psig

Observe S/G pressures and
levels

[ \E)

L]



W

‘f":o:"-"&”) Points Available

" /‘.’.“’4’,'0":
Malawal : /
4.2 As stated fin EOP Z-OIZOOCO,AtM f111' and drain method of
cooling the RCS 1s an alternative to natural circulation fin
the nvent of loss of condensate capacity., Explain how this
method f1s accomplished, (2.0)

Answer(s)
o ek »

4.2 Appendix & attached. (+2.5)

Referencel(s)

1. EOP 2-0120040, Revisifon 4, SL 2.
A
]-“.1‘_,_ '.""l'.l‘;".‘ ”,l"f’c'ﬂ'

’ -
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ST, LUCIE UNIT NO. 2
~ EMERGENCY UPERATING PRUCEDURE NUMBER 2-0120040Q, REVISION=4  — ===
NATURAL CIRCULATION/COOLDOWN s M

—— . -

APPENDIX D

RCS FILL AND DRAIN METHOD OF COOLING
REACTOR VESSEL HEAD REGICON

| NOTE

| This zethod of RCS cooldown sfould only Se esployed in the evest

| that rapid de-pressurizacion of the RCS is required, or Condensate
' Storage Taak level decrsases delow ainizum reguired bv Tech Specs.

e g —.

CAUT LON |

DURING THIS EVOLUTION, PRESSURIZZR LEZVEL IS NOT A =
VALID INDICATIOR OF RCS INVENTCRY DURING TRANSIENT CONDITIONS. {
CARE SHOULD BZ EXERCISED TU OBSEZRVE UTHER PARAMETERS ‘
WHICH WOULD INDICATE ANY LOSS OF RCS INVENTORY. !

“ace zanual control of the chargiog and letdown systeam.
wwer LS pressure by using auxiliary sprays into cthe Pressurizer.

A8 volding occurs ia the upper reactor vessel head, a surge of water from the
35 will cause Pressurizer level to increase tapidly. Terainate auxiliary
spray prior to Prassurizer lavel iancreasiag to 70% iadicated level.

-0l the upper reactor vessel head region by charging with a Charging Puzp ::
the RCS loop(s). Contiaue chargiag until either of the following conditions
Jecur!:
<.l Pressurizer level decreases o 30X {ndicated level
®
42 The upper reactor head is charged solid.
NOIE

A solid upper head condition Will be evideat by an inocreasing
| Pressurizer level as char;ins to the loops i3 continued. |

Repeat steps | through 4 above until SDC entry conditions are established.

| NOTE

‘ If the above were to prove unsuccessful, Pressurizer

| heaters aay be used (if sufficient volume is available)
{ to_heat up the pressurizer and remove a vessel head void.
|

This strategy should be used only as a last resort
and will take aa hour or more to be successful.




4.3 Define the follewing from HP-2 procedure:

a.

b.

c.

Answer(s)

4.3 a.

Reference

1. NP=3,

Radiation Area

High Radfation Area

Contaminated Area

5.1.5 (+1,0)

7
§.1.8 (#2.1)

-

$.1.9 (»1:0)

Revision 0, SL

Points Avatlable

‘Attached)

(0.5)

(0.5)

(0.5)



5.1.6

-y

L—

5.1.7

5.1.8

5.1.9

.

5.1.10

~Unesiirted access %o the Radiation Lontrolied area

s Timited o those individuals wno nave campleted
tne Radiation Protection Training Proyram (see
section 3.3.3) ind are authorized dy tne Plant
Manager, or Uperations Superintancent. [adividual:
10t recaiving radiation protaction training may
anter the Radiation Controilea Area wien escorted 3y
an authorized amployee. e e

ot _Scot Areas are areas on pi.es aad/or uipnent,
ocated 1n accessidble areas tnat are reading more
than ten (lU) times tne jenerai area ragiation leve
(1.2., 14 incnes fram contact), =ut Aot less tnan
130 mr/nr. -
iadiation Area is any area, accassiole %o personnei
A ~NICh Chere exists radiaticn 4t suca levels %na:
a major portion of tne body cauld receive in any c¢ne
A0ur a dose in axcess of 3 miilirem, or in any 5
consacutive days a dose n axcass of liu milliren.

i1an Radiation Area is any are2a, accassidble to
»ersonnel, 1n wnicn there axists radiation at such
levels that a major portion of the dody could

recefve in any one nour a dose in axcass of 100
miliirem,

Airdorne Raaiocactivity Area is any area in whicn
ai1roorne ragioactive saterials a2xist in
concentrations in excess of tne limizs for
restricted areas sgecified in 1J UFX 2V, Appenaix 3,
Table [, Column [; or any ar2a ia .nicn
concentrations exist wnich averiged aver tne numcer
of nours in any week during .nicn individuals are
in the area, exceed 25 perzent of =ne amounts :
specified in 10 CFR 20, Appendix 3, Tadle [, Column

Radfoactive Material Area is any area wnicn contains
ragicactive material 1n excass of tan times tne
quantities of material specifiea in 10 CFx 20,
Appendix “C*.,

Contaminated Area is any area wnica contains
transferanie surface radigactive contamination in
excess of 1000 dpm/1U0 ené 3.y averayed over a major
portion of the area. it

Locked High Radiation Area is any area accessidle %o
personnel 1n which there 2xists radfation at sucn
Tevels that a major portion of the %0dy cauld

recefve in any one Nour a dose in excess of lUuy
ﬂ"“r.o

-



- corardanct. welh Points Available

e

4.4 a. Awuo has the authority to release a clearance if 1t is
impossible to contact the individual that holds the
clearance? (1.0)
b. List all of the individuals by title who can authorfze
clearances? (1.0)

Answer(s)

4.4 a. The avatlable supervisor having Jur'sdictifon over that circuit or
plece of equipment. (+1.0)

4.4 b, NPS, ANPS, or NWE., (+1.0)

Reference
1. 0P-0010122, Revision 21, Section 5,11, SL 182.

2. 0P-0010122, Revistfon 21, Section 8.1, SL 182,



Points Available

4.5 Answer True or False. (From OP-0010122) The operator need
not have the equipment clearance order with him when
executing or reieasing a clearance. (0.5)

Answer(s)
4

4.5 False (f?.i)

Referencels)

1. 0P-0010122, Revision 21, Section 4,10, SL 18&2.



4.6 Answer True or False. (From O0P-0010122) An afr-operated
valve that fails open shall not be considered closed unless
1t 1s jacked closed with an installed jacking device.

Answer(s)

4.6 True (+0.5)

Referencel(s)

1. 0P-0010122, Revision 21, SL 142,

Points Avatilable

(0.5)

4"



Points Avatlable

4.7 Operating procedure 2-0030124 has a statement that says
“Operation of the turbine at low frequencies s to be

avoided.* Explain why this precaution fs imposed and what
the consequences are of operating with degraded turbine

frequency. {1.§)
Answer(s) b
4.7 Blage resonance is the problem (+0.5), b5

Lail
Accumulative Tifetime 1imit 1s affected (8.5). Elha 06=.~5;‘—-

Referencel(s)

1. 0P-2-0030124, *Turbine Startup, Zero to Full Load,®” p. 2, SL 2.



Points Available

4.8 Operating Procedure 2-1010020 has a Yimitation that states
*i{nstrument afr pressure should be maintained above 85 psig.
JMhat component s responsidle for that 1imit? (1.0)

The opeeabils ’z”' o5
Answer(s)

4.8 MSIVs (+1.0),

Referencels)

1. 0P 2-1010020, Revision 3, "Instrument Afr System,® SL 2.



Points Avatilable

Operating Procedure 2-070002¢(Condensate and Feedwater
Operation System=-Normal Operation) has a precaution that
states “"do not operate two condensate pumps fn paralle!
under low or zero flow conditions.” Explain why this fis
imposed. oy

Answerl(s)

1.5
See the attached reference. == 3

Reference(s)

0P 2-0700020, Reviston 2, *"Condensate and Feedwater Operation,® Section 4.4
SL 2. (Attached)
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"FLORIDA PUWER & LIGHT COMPANY

Page Ll of 37. -

158 S$T. LUCIE UNIT NO, 2 2oL
T OPERATING PROCEDURE 2-0700020
REVISION 2
, 4
(ITLE: o ——————— - l-—-‘

QEVIEW AND APPROVAL:

Aeviewed Ly Facility Reviaw Sroup

“CONDENSATE AND FEEDWATER SYSTE( UPIRATION = NORMAL UPSIATION

—

October 15, 1982

ipproved by Cs ', Wathv ?lant tanager Cctodar L5, 1982
7/
devisicn 2 Reviewed Ly TUS ,/‘JQ/ 19 f‘-/
| ——
- P & 3
Agproved by @/}""{/’;Jq’f_—\ PLans llacages - A —[s-' l9£$-
PLIPOSE :
| e
This procedure provides ilastruztisns far valva operation ragquirad to
Ari = 4 ag s :

supply heated feedwatar in azpla

L

Stean Cenerators for power prudusiion

LELITS AND PPECAUTIONS:

v o

qussed quality to the

sl The respective A or 13 Condensats Pump motirr Hrzaker uust be open
before operating tne 2C Condeasata Pugp sransfsr ssizeh.
4.2 The Condensate Pump discaarie valve nust e -..sad or less than ten

handwheel turns open when a1 Coadensate Puzp s scarted and the

systea {3 not pressurized.

%«3 The ulnimun recirculation flow for a Condensate Puap is 2500 GPI,
To avoid damage to the puap, 4o NOT operate a Zondensate Pugp at
ainimua flow for longer than two hours,

flow conditions. Operation of both pumps under :lhiese conditions

éj;.é Do not operata two Condensate Puaps in parallal under low or zero

will cause ore pump not to meet its ainioua flos requirements,

4.5 Although seal water is normally supplied frou i2n orificed line from
the punp discharge, Condensate Storage Tank suppliad seal water
should be lined up as a dSackup supply.

4.6 Do NOT start Condensate Pump motors more than three (3) times
successively from ambilent temperature.
rated temperature, allow 20 afiautes of runaing time or 40 alautes at

stop.

For subsaequent starts at

FOR INFORMATION ONLY

This documant is net controlled. Before ute,
verify information with o controlled deeument,




"

/p,;‘-f-l'lj t BB~ | -‘fJﬁwﬂ
4.10 What pgrecaution in 0P 2-0210020,must be taken when placing

the standby fon exchanger fin service and why s this
necessary?

Answer(s)
4.10 See the attached reference. (+1,0)

Referencels)

1. Op 2-0210020.f!.v1:|on 7, Section 4.6, SL 2., (Attached)
\

- / -

teg/ng X - i Tter -

-

Points Avatlable

(1.0)

s E



FLOR PO LICHT CorfPaiY
{INIT 2
QPERATING PROCEDURE NIMBER

rUTSTAN T
REVISION 7

&
FGR 1-72RMATION ONLY{ “—

This documant is not controlied. Before use,
verify infarmation with a controlled document.

- i . { A £ rh
rocedure operation of tlhe
! [ | w - - . . P . . T - R | -ea \
“eLdown oysc o ) \ LiCaki0n secliione

voluze Contrzol Tank

-ohaceicration shalil

feactor ¢nolant 4 o

1@ Letdown
De aintained less tlan

4 rarins
J0elAalio

-

wn=condensad
ac

ressure appro

the charging and letdown systems shoul
simultaneously to ainiaize pressure and
the Charging and Letdown Systenm.

Letdown flow should be zaintained below 135 gpm (high flow alarm
setpoint),

when placiang the standdy lon Exchanger (IX) in service, care should
be taken to ensure the resin bed has been bLorated to closely =match
Reactof Coolant System (RCS) boronm concentration to preveat an
inadvertent positive reactivity insertion. A new resin bded will
remove boric acid froa the coolant water as the anion resin chanyges
from the hydorxyl form to the Lorate fornm.

When in Modes |, 2, 3 and 4, two Charging Pumps shall be operable.

diniogun NPSH of the Charging Puaps is 9 psia., Low pump suction
pressure trip is at 10 psia,




Points Available

0P 200250030, (Emergency Boration) Requires three general
condittons for emergency boration,. List these conditions
and provide one findication/condition for each,

Answerl(s)

4.11 See the attached reference,

Referencels)

0P 2-0250030, Reviston 2,
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ST. LUCIE UNIT 2
OFF=-NORMAL OPERATING ?R0CEDLRE NO. 2-3232230
REVISION 2

TMERGENCY B3CRATION

2ZVIEW AND APPROVAL:

— FLORIDA POWER & LIGAT COMPA.W i

“avieved by Facility Reaview Group Tabruarr 9 .982
tpproved by C. M, Wethy Plant 'asager Tabeacy 15 1982
“avision 2 Reviewed by FRG T 1373
Approved by M:zm‘% Lo =237 T3
2TR20SE AND DISCUSSION:

Tais procedure provides Llastructions for the ia‘azsion of zoncentrated

Joric acid solution iato the Reactsr Conlant 3vstez (325 ~via zhe
Charging Puaps.

2 the avent that normal charging flow is unavailad.e, “.:w 2aa 'c

iirected to the Auxiliary HPST header Ircm tne discharge of :he Charziag
5

mps.,

“he Boron Concentration Contral Svetam (g Timed (= %1 s =-masiaglle

mergency borate the RCS on a Safety Injection iszuasiza 3igmal 3IA8).
“han shutdown aarzia has beea confirmed or the 3Ial :-Z"‘.l. rasec, (¢t is

a.:oantic aake=up nodc. or the Refueling watar Ta=¢ ‘..Ti £y ¢he uc:i-m

’f the Charging Pumps to preveat overborati-g.

STAPTOMS ¢

Aay one of the following conditions requires emerza=s: Sarazisna:

4.1 CUnanticipated or uncontrolled RCS cooldcwm #-llswing 31 reactaor iz

as i{ndicated by:

l. Reactor Low Tave=Tref alara

2. Decreasing reactor coolant wide range texzperi:zure i-dization

3. Uncontrolled decrease of Pressurizer lave. ir srassure

4, Uncontrolled decrease {n steam sressura

This Oeumon is
verify mform.”“

FOR INFoamaTION ONLY

not controlled, ..'.
with & contolled m’

——




Page 2 of

$T. LUCIE UNIT 2 b
OFF=NORMAL JPERATING PRCCEDURE YO, 2-0250030, RTVISION 2
EMERGENCY B30RATION —~ S
&

STHPTOMS: (Cont.)
4.2 Unexplaized or uncontrolled reactivity i{acrease as iadicatad by o
l. Abnormal Control Zlement Asseably i{asertion

2, Abnormal i{acrease in reacsor coolant tazTeracure, Tave or
reactor power

3. Abnormal iacrease L{a reac:ar jower Ir 2aunt rita Jhea shut down

Less of Shutdown Margin due ©o excessive Zontral Il:zen: isseadly
sasertion as iadicated Yy:

i+ Power dependent insertios (dasa processor’ alars

2. Pover lependent lasertion ‘ADS) alarm




4.

12

Points Available

o
At 100% equilibrium power a S/6,ruptures. List six (6) 20
(9) control room lndicntionsla?arns that will occur as a
result of this event and explain what automatic actions
should occur. = (3.0)

Answer(s)

See the attached reference. (+0.5 each)

Referencel(s)

1.

EOP 2-0120041, Revision 6, pp. 2-4, SL 2. (Attached) /@/b
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ST. LUCIE UNIT 2 i ey
~ - EMERGENCY PROCEDURZ NUMBER 2=01200%T, REVISION%"
STEAM GENERATOR TUBE RUPTURE - et S—

. —— e —— - —

——— e At . <

SCOPE:

T™1{s nrocedure orovides operator {nstruction for two conditionms:

el S/G tube leak less than charging oump capacity (Reactor
shutdown=SIAS not received),

l«2 S/G tube leak gzreater than chargzing ouap capacity (SIAS received),
The procedure leaves the RCS {n a cold shutdown condition and the
affected Steam Cenerator (S/G) isolated,

SYMPTOMS:

NOTE

These svaptozs are alike for both a larze and small leak, |

el Unique to this incident: 2.1 Radiation monitoring
system

le S/C Blowdown Monitor Alarm.
2+ Condensar Ailr Ejector Alarm,
J. Main Steam Line Monitor Alarm. R6

NOTE

Anv or all of the following may be evident due to a tube failure. i

2.2 Decreasing Pressurizer level, 2.2 Indications
up Charging cump starts
Pressurizer heaters
de-energize

Alarms
l—l’.l—ll.n-ZQ
H-30

2.3 Decreasing Pressurizer pressure, - 2.3 Indications - - -
up Pressurizer heaters
energize

Alarms
W=9,8-10,0=1,0=2,8-3,
f-4

2.4 Initial increase in affected $/G 2.4 Dependent on size of
level followed by return to tube leak
orogrammed level,
Indications
’ 1



2a3

S§T. LUCIE UNIT 2

SGTR

EMERGENCY PROCEDURE NUMBER 2-012004), REVISION 6 - — ——

STZAM GENERATOR TUBE RUPTURE

SYMPTOMS: (continued)

Feed flow < steam flow on
affected S/G,

Jecreasing letdown flow,

Increasing charging flow,

2.5

2.6

2.7

Dependent on size of
tube leak

Indications

FR-8011/9011

FR8021/9021

Caused by decreasing
Pressurizer level

Indications
M-

Will cause VCT level to
decrease

Indications

FIA-2212

Alarms



TR s —— T ey

fERe T wve v
e SGTR
ST. LUCIE UNIT 2 —

| EMERGENCY PROCEDURE NUMBER 2-0120041, REVISION 6

\ o STEAM GENERATOR TUBE RUPTURE R SO kg
1,0 AUTOMATIC ACTIONS:
1.1 Pressurizer level controls close 3.1 On both large leak and
letdown throttle valve to on small leak

minimize letdown flow.

1.2 S8/G blowdown and sample valves 3.2 On both large leak and
close on high radiation on small leak

1.3 Pressurizer backup heaters 3.3 On small leak only
energize,

1,4 Reactor trip from T™/LP
(variable).

J«5 SIAS when RCS pressure
decreases to 1736 psia.

1.6 CIAS from initiation of SIAS.

3.7 Turbine trip from reactor trip,

1.8 Peedwater Negulating v~lves
close and L5% bypa s valves

apen to ST flow position, 28

3.9 Pressurizer heaters de-energize
on low=low level,



Points Avatlable

4.13 Ouring blackout conditfons with the diesel generator
supplying power, how are the pressurfizer backup heaters put
fn service as indicated in 0P 2-0120035, " "Pressurtzer

Pressure and Level-0ff-Norma! Opor|t1035 (1. 8)

Answer(s)
4.1) See the attached reference. (+1.5)

Referencels)

1. 0P 2-0120035, Revision 4, *Cautton,” SL 2. (Attached)
2. " Presgyrizer c |.-A(/- wp Mea Tor Bl 8 BY¥ .. Cirewid ;"’ gr’,/ﬁ‘mnl
Epasee Serviess L “","’(‘/’ 7, My AR ??3/ [ Altache 1)

,*——~——.‘
¢4 /182
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ST. LUCIE UNIT 2
OFF-NORMAL OPERATING PROCEDURE NO, 2-0120035, REVISION &

T PRESSURIZER PRESSURE AND LEVEL-OPP-NORMAL OPERATION

e

INSTRUCTIONS: (Cont.)

cisure  wmurredd | PRESSURE T0 REGAIN HEATEK CONTROL. NOTE,

/‘,',‘;a'!« m
gyt Ve If SIAS has occurred, Pressurizer heaters cannot be

,ol (c“c.)

’o‘ol (COHQQ)

5. All back=up heaters energize and a back-up stop signal to
the back~up Charging Pump is received at 4% above RRS
setpoint. /e

6. Maxioum letdown is 128 gpm at 9% above RRS setpoint.
7. High level alaram actuates at l0Z above RRS secpoint.
5.2 Iamediate Operator Actioas:
5.2.1 Abnormal Pressurizer Pressure.

l. Ensure Pressurizer spray, and Proportional and Back-up
heaters are operating properly io automatic. If not,
shift spray valve countroller to MANUAL and energize or
de-energize heaters, vhichever is applicable.

2. Enpsure Power Operated Relief Valves are closed. If open,
isolate by closing V~1476 and/or V-1477 (PORV block
valves)., Refer to OP 2-0120036, “Pressurizer
Relief/Safety Valve-Off-Normal Uperation”. 14

3. Epsure SE~02-0) and SE-02-04 (Auxiliary spray valves) are
closed. If open, attempt to close using key switch. If
still open, stop all Charging Pumps and isolate
letdown., Refer to OP 2-0210030, “"Charging and Letdown
Off-Normal Operation”.

4, Eosure pressure anomaly i{s not caused by a large rate of
change of T __.

CAUTION
DURING BLACKOUT CONDITIONS WITH THE DIESEL GENERATOR
SUPPLYING POWER, THE CONTROL BISTABLES FOR THE BACK-UP
HEATERS ARE NOT ENERGIZED AND MUST BE BYPASSED.

THEREFORE, IN A BLACKOUT, THE CONTROL SWITCHES ON
- RTGB~201 MUST BE RESET AND THE KEY SWITCH SELECTED Tu

-_“
t

AND HOWEVER, THIS WILL ONLY ENERGIZE Bl AND B4 BANKS OF
AR _BACK-UP MEATERS.

~faenecgized s sbove uncil STAS has been reset. |
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Points Avatlable

4.14 In the O0ff-Normal Procedure No. 2-0030130 (Reactor
Trip/Turbine Trip) there 1s a caution statement that states:
“Do not overfeed the S/Gs.accomplished by throttling the MFW
15% bypass or FW valves." !u!laia the reason why this
caution 15 required. (1.0)

Answer(s)

4.14 This could cause T

t o below S532°F and apply severe
thermal! shock to t‘:.S/as! ?01.,) ol

B Y Pucs

Raferencels)

1. 0P 2-0030130, Revision 5, *Reactor Trip/Turbine Trip,* p. 9,

st 1 “’Jg,}
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Points Avatlable

4.15 a. What fs the ’riqfﬁry purpose of the Radfation Work
Permit (RWP) at the St. Lucie plant? (1.0)

b. ldentify 3 conditions when a RWP shall be used. (1.0)

¢. What are the Florida Power and Light Company guideline
values for whole body exposure in 1 quarter? (Assume
the individual has a NRC-4 form on file.) (1.8)

Answerls)

4.15 B. Only the under!ined portions of Sections 6.3.1.1,
$:3:0.8, §:5:1.3;, §.5.1.483);, t2), (3), (.33 sieh,
+1.0 max).

e liiikl
- el & ; "il'W‘
4.18 ¢. 800 -ru/&‘t-‘d) "“f”’f RS ] ".\ ”5‘

Goom “'.’,'/4'74

BN e T S e
: : .:7‘ur the " the Rue ¥o

/
v

Referencels)

1., WP-2, Sections 6.3, 6,3,1 (attached), 6.1.1,2, 6.1.1.3, SL
142.

&



worn,

8.2,3.3 rersonnel shall wear a minimum of coveralls, cotton
gloves (for dry contamination) or ruover gioves (for
wet contamination) and snoe covers for any
maintenance work on contaminated systems.

§.2.3.4 For jobs requiring a Radiation Work Pemit (KwP),
the protective clothing requirements for tne  joo
snal | pe specified on the <wP. Personnel enteriny a
RWP area to perform observation and inspection
activities only, may wear less than the s¥P clothiny
requirements 1f so directed by Health Physics.

6.3 Radfation sork Permits

Y15 A : : i
Y "A ¥ ne Tact that control of
reatation and contanination 1s accamplished primarily by training,
realth Phyeics job surveillance, pre-jod planning, post-jud
evaluation, and special fnstructions. A WP nommally ri Lhe
0l9gis %1ons of a job, the protective » Monitoring
L0 e perfummed, and any other speci nstrus v
6.3.1 RWP Recuirements
AN FAP shall be required for ine follawing conditions,
£.3.1.1 Entry into hignh radiaticn areas, airdorne
radicactivity areas, areas contaminated to levels 1n
excess of 10,000 dpm/100 caé, or into any area
Y 16 posted as "RWP REQUIKEY FUR =NTRY,*

5.3.1.2 GEatry 1nto the reactor containment at any time
during and sudsequent to initial reactar startup.

§.3.1.3 Maintenance or inspection of eguipment contaminated
in excess of 10,000 dpm/lUU caé,

§.3.1.4 wWork assignments fnvolving changes (withdrawing,
wncavering, opening, valving, disassemoling, moviny)
that have the following potential as the work
progresses:

l. Exposure of a major portion of the vody to a
- radiation dose fn excess of 100 mrem in any one
hour.,

2. Increasing surface contamination levels to
exceed 10,000 dpm/100 .

d. increasiny atroorne radicactivity to values
exceeding 25% of those listed or referrea t3 in

«30-




5.5

Section € 1.2.2.

6.3.1.5 “ealth Physics may enter an area without an apopraved
RWP to conduct radiologtcal SJrveys, Upon certain
occasions, the yrasence of <ealth Physics may e
Sun:tfcut.d for an RWP, as specified Dy procedure
HP.l.

Health Physfcs procedure WP-1, Radfation Work Pemit, -details
requirements for issuing, using, ang terminating a RWP.

Adork Guicdelines

Eating, drinking, ana smoking shall ~ot 3e amitted in
Contaminated Areas. E£ating and drinking snall not be
semitién in the Radiation Controlled Area except in

Ces '3natiC areas wnen approved Dy the Health Physics
Supervisar and uncer the control of special instructions.,
The special instructions snall de in the form of a written
order of posted sign, which when follcwea, provides
reascnadle assurance tnat radioactive matarials will not oe
tngested,

§.4.2 Appropriate personnal monitoring cevices as specified Dy
Health Physics snall be worn at all times. ‘Pocket dosimeters
should de read at periodic intervals.

6.4.3  Personnel should report any unsafe radiological condition to
Health Physics.

§.4,4 Personnel working 1n a High Radiation Area shall be provided
with an fnstrument capadble of continuous ingication of the
radiation fieid or e accanpanied Sy Health Physics.

6.4.5 Fretective clotning as specified Oy the Health Physics
Marual, WP, or Health Physics shall e worn oy all rersonnel
in the area,

5.4.6 Personnel leaving the Racization Controlled Area shall monitor
thenselves for contamination when leaving the area,

§.4.7 Individuals under 18 years of age shall not be admitted to
the Radtation Controlled Area.

ALARA Program Guidelines

Florida Power and Light Campany is canmitted %0 ensure that radfacion
oxoos{ro Lo personnel 1s kept as low as reasonadly acnievanle (ALARA)
dy incaorporating & foma! program into company raciation .rotection
policies. The ALARA concept fs not a new idea Sut has deen applieq
in the canpany's nuclear proyram since ft's existence. dasically tne
ALARA conceot means that anyt fme personnel exposure can de
effactively reduced witnout exces;ive cost, 1t snould de done. This
refers o total person-rem exgosure for the facility as well as
Indivicual exposure. This necessitates a seneral awareness oy all
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RADIATION ACCUMULATED DOSE LIMITS — FEDERAL (10 CFR 20)

Whoie body, head and Without Dose
trunk, blood forming eI .. .cociosnsevssnnvoss 1.25 R/Qtr.
organs, lens of eyes, With Dose

and gonads. MOOOM ....coonvosnnsnnnnncs 3.00 R/Qtr.
Extremities — Hands,

forearms, feet and

GBI, ..o oovnssarisadesterusssrnsessacarsessperpavisasanirssenssrss 18.75 R/Qtr.
SKINOTWHOIBBOAY. .. ...oovvvrerrnssssnsransssssnsssssnsesanesransnanss 7.5 R/IQtr.
FOal @XPOSBUM® ... .....covvesnsnssadnssssnnnansssnsnees 500 mR/per gestation period
* Shall not exceed lifetime whole body dose of 5 (N-18) Rem

where N is age at last birthday.
PLANT GUIDE FOR EXPOSURE RATES
All personnel with a Dose Record OUIBED <. ccoovcsssssnanss '. .. . 500 mR/wk.
NON-OUtAZe .........cucnnnnss 300 mR/wk

All personnel, NCDOSERECOMd . . ... ccvvvurrrnrnrnameuramannens e 250 mR/Qtr.
Females,childbearingage . .........coooenranans 250 mR/Qtr. (extendable to no greater

then 500 mR/2 consecutive months

All personnel, Incomplete Dose
Records, (Extendableto 1100) .........ocvvvveranvaes 800 mR/Gtr.

All persennel with Complete

Dose Records, (Extendable
P0ZTB0) .. .cocvvvinrriirannrssestenasacsntnansiasss 800 mR/Qtr.

ANNUBIDOBE ... ..o cvvevrarrrassrsssssesasansrsnsananas 5 Rlyear

)



Points Available

St of

4.16 When the reactor s shetdown in Hot Standby, both groups or
shutdown CEAs are required to be above the exercise 1imit,
tlzl,to the reason for this requirement,. (1.0)

‘?/;Jﬂy ~ W TP RAW A .

Answer(s)

#

4.16 To prevent erosfon of the guide tubes. (+1.8)

Referencel(s)

1. 0P 2:0030128, p. 1, SL 2.

= End of Section 4.0 - //}’7
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