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ENCLOSURE 1

EXAMINATION REPORT NO. 50-335/0L-84-01

.

Facility Licensee: Florida Power and Light Company
P. O. Box 128
ft. Pierce, FL 33454

,

f

Facility Name: St. Lucie 1 & 2 '

,

Facility Docket Hos.: 50-335 and 50-389
i

Written and oral examinations were administered at St. Lucie near Ft. Pierce,

e E amine - OY,

M A. H. finson~ V Date Signed

Approved by: .$ 1Ao 18 '? 8f
AErufo'A.Wison,Socg6nChief Dhte Signed

/

Summary:

Examinations on June 18-22, 1984

Written and oral examinations were administered to 12 candidates 7 of whom
passed. For the purpose of dual licensing on St. Lucie 1 & 2, plant oral
difference examinations were administered to 15 candidates, all of whom passed.
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REPORT DETAILS

1. Persons Examined

SRO Caniidates: R0 Candidates:

G. Kaasa E. Holland'
i R. Kress J. Holt

S. Nye D. Hurlbut
W. Taylor M. Langnes
S. Valdez M. Serruto
C. Couture (Differences) C. Simpkins-

M. Gilmore (Differences) M. Wright-

W. Hagar (Differences) M. Ames (Differences)- -

' J. Imbriale (Differences) D. Davidson (Differences)-- -
,

'

H. Johnson (Differences) L. Heffelfinger - (Differences)-.

' , . ( C. Wood (Differences) R. McElroy (Differences)- -

S. Patterson (Differences)-

'- 8. Poole (Differences)-

'
'. ~

J. Sandy (Differences)-

' J. Talley (Differences)-
'

C. Ward (Differences)-

Other Facility Employees Contacted:

*J. Barrow, Operations Superintendent
*D. A." Sager, Operations Supervisor
*P. L. tincher, Nuclear Training Supervisor'

*J. Spodick, Nuclear Training s

*C. D. Marple, Nuclear Training,

* Attended'-Exit Meeting '

ExamiYg:2.

**A. H. .jof,tison
L. Lawyer
J. D. Smith.
R. Clark
J. Upton
A. Prichard i

" **
, . , Chief Examirter
.> '
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, 3. 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 written.

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, reactivity added to establish a.1 DPM
SUR is different than 9 BOL.due to change in
beta.

NRC Resolution: Answer is acceptable on the bas's 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.
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(5) Question 2.3.b.

Facility Comment: Question does not.specify number of indica-
.

tions required for full credit.

NRC Resolution: Since answer key-lists six indications, we
.believe it is' reasonable to expect half that
number for full credit.

~(6) Question 2.4
.

Facility Comment: Drawing in' answer key has been updated. j
Facility will supply more current drawing. -

NRC Resolution: Updated drawing accepted.

(7) Question 2.5.b. :

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

NRC Resolution: Agree. Clarified answer is listed on Master
Examination.

(8) Question 2.5.d.

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

NRC Resolution: Answer key changed. LP+SD #9 supports this
answer.

(9) Question 2.8.a.

Facility Comment: Answer key incorrect. There is an alarm but
no pressure indication.

NRC Resolution: Answer key changed. LP+SD #2 supports this
answer.

(10) Question 2.8.b

Facility Comment: Additional- acceptable answer should be
performance of an RCS leakage calculation.

NRC Resolution: Answer accepted based on routine facility
procedures.

i.
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(11) . Question 2.9.a.

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

NRC Resolution: Answer is accepted based on Westinghouse
turbine system description.

(12) Question 3.1

Facility Comment: Answer key is incorrect and/or confusing for
all four parts.

NRC Resolution: 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.

(13) Question 3.2

Facility Comment: Answer key in (a) and (c) is incorrect.

NRC Resolution: Typographical errors and clarification made
based on LP+SD.

(14) Question 3.6

Facility Comment: Unit 2 MSIS setpoint is 600 psia.
.

NRC Resolution: Answer key changed based on Unit 2 Tech.
Specs.

(15) Question 3.7

Facility Comment: Only Unit I has three HPSI pumps. Answers (a)
and (c) are incorrect.

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

,

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

..
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,(16) Question 3.8
o-

Facility . Comment: Answer for Spray Valve under condition 2 is-
'different if Unit 2 is assumed.

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

~

(17)- Question 4.3

Facility' Comment: Allocation of points on answer key do not
agree with exam question.

NRC Resolution: ' Answer key changed. Inadequate _ proofreading
following typing of answe'r key.

(18) Question 4.7

Facility Comment: Same comment as 4.3.

NRC Resolution: Same resolution as 4.3.

(19) Question 4.12

Facility Comment: Unit not specified in Question. Answer.will
be the same except for setpoints.

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

(20) Question 4.13

Facility Comment: Answer should include "and/or level pressure
override."

NRC Resolution: Answer accepted. Relay logic diagram-is
attached to Master Examination.

(21) Question 4.15.c.

Facility Comment: Exposure limits are incorrect.

NRC Resolution: Correct limits were provided by facility and
are attached to Master Examination.

l
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(22) ~ Question 4.16

Facility Comc 9nt: Question is vague and may elicit several
different answers.

NRC Resolution: Question deleted following grading process
based on obvious confusion shown by
candidates.

b. .SRO Exam

(1) Question 5.11

Facility Comment: Same as R0 Exam, Question 3.6.

NRC Resolution: Same response.

(2) Question 5.13

Facility Comment: Possible confusion over the term " wet steam."

NRC Resolution: " Wet steam" was-defined as having a quality
between 5-95%.

~

(3) Question 6.1.a.

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

NRC Resolution: 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.

(4) Question 6.1.b.

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

NRC Resolution: Agree. Answer key has alternate response
l added based on Rod Misalignment procedure.

(5) Question 6.1.c. j

L Facility _ Comment: Answer key incorrect.
|

\
; NRC Resolution: Answer key changed based on off-normal

|procedure instead of system description. '

i

|
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. 6) Question 6.3(

Facility Comment: Same as R0, Question 2.2.

NRC Resolution: Same response.

(7) Question 6.4

Facility Comment: Same as R0,-Question 2.4.

NRC Resolution: Same response.

(8) Question 6.6

Facility Comment: Same as RO, Question 3.1.

NRC Resolution: Same response.

(9) Question 6.7

Facility Comment: -Same as RO, Question 3.8.

NRC Resolution: Same response.

(10) Questions 7.1 and 7.2

Facility Comment: Answers are different depending upon which
units are assumed in answer.

;
NRC Resolution: Either unit will be acceptable since question

did not specify.

.(11) Question 7.3.b.

Facility Comment: High pressurizer pressure should also be
accepted.

NRC Resolution: Answer was accepted if proper assumptions were
stated.

(12) Question 8.1.c.

Facility Comment: If Unit 2 is assumed, there is no correct-
answer since LC0 is 15 kw/ft. per Unit 2 Tech
Specs.

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

~. -_ ._ . - .
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-(13) Question 8.3

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

NRC Resolution: All 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 oral examination were identified.
There was no generic weakness. The coop'eration given to the examiners and
the effort to ensure an atmosphere in the control room conducive to oral~

examinations was also noted and appreciated.

.
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U.-S. NUCLEAR REGULATORY COW 4ISSION. .,.

SENIOR REACTOR OPERATOR LICENSE EXAMINATION>

Facility: G 6 % ie /d1
" Reactor Type: CF ,

Date Administered: / 5 [' -e 3 Y
Examiner:< '[,// bb bN

Ca'ndidate: ,be 5 W/ h%

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
i. Value Total Score Cat. Value Category

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, Abnomal,
( Emergency, and Radiological

Control-

25 25 8. Administrative Procedures,
Conditions, and Limitations

100 TOTALS
.

Final Grade %
, '

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

1 .

.

Candidate's Signature
I

.
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Points Available,

5.0 _ THEORY OF NUCLEAR POWER PLANT OPERATION', FLUIDS AND )
. THERMODYNAMICS (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 (% Ak/k)/ ppm? (1.5)

'5.2 Explain why the critical' Soluble Boron Concentration vs.
burnup (Figure _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 insertinp
rods (programmed bank motion). What is the rod position
when the power change is complete? (2.0)-

5.4 Sketch a graph 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, chappe will be
reouired to the boron concentration. Give numerical values,
if possible. Neglect any effect due to Samarium poisoning. (2.0)

Answer ( s)

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

% k/k = 10-3 ,c,fpp,
- = .01265 % Ak/k/ ppm. (+0.5)

5.2 .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-reactnr core.
The materiaicis usually.a boron-10 based mater.f al which is. inserted in
place of thimble plugs. 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)

W o ) ' O N ****' ' N C
8arnal(t foi>w> are def|t CG 9
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5.3 -30%/(1%/ min) = 30 min.
30 min. is fast with respect to Xenon chances-

using Figure A.1
reactivity = -1137 - (-780) |

= -357 pcm (+1.0 for -367. to -347 pcm)

using Figure A.6 (HZP is the only curve provided)
4532 - 357 = 4175 pcm
4175 pcm = 106 inches on Bank 5 (+1.0 for 82 to 109)

5.4 using Figure A.3

- equal Xe 100% power = -2648 ocm
equal Xe 70% power = -29PP pcm (+1.0 for 2300 to 2450)

z. y ?9 _

using Figure A.4 [
see estimate of curve (+1.0)

5.5 Xenon concentration increases for the first 7.5 hours from -2648 ocm to
(f.n (+o.Dabout -3500 pcm, a difference of about -852 pcmV )So dilute Isiis).

852 pcm/12.65 ocm/ ppm = 67.4 opm (+0.8 for 48 to 127. com)(f.M

Xenon then decreases back to the original pcm in 20 hour So borate
(+ g back 67.4 ppm (+0.4 based on curve at 20 hrs.). +.)

( c.: :.; . 35 % e~A h b mnLen V 3 S , d:I te
t.r W b m is

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 energy from fission events into
heat energy? (1.0)

,

f

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

(b.) Fissioning of the is'otope, U238, provides about 50% of
the thermal energy generated in the core.

(c.) About 200 Mev of eneroy is released per fission event
(neglecting neutrinos) of which about 15 Mev is -

released after a delay time. -

,

(d.) All of the fission-event energy is deposited as heat
in the coolant.

A_nswer( s)

5.6 The answer is (c). (+1.0) [_-
Reference (s) ,'

/
1. C-E PWR Simulator Training' Facility, " Reactor Theory," Florida

PowerandLightCompany,(SL1A2.

(St * ( *2 M *Wds -- 42, 4 3!

(
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Points Available

5.7- The nuclear reactor has been operating 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
depressed in the vicinity of the dropped control rod
(+0.5).

With the negative feedback via the reactivity.

coefficients, the total thermal power being generated
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 tnat the peak value for kW/ft will be.

greater than it was originally--occurring where the
themal neutron flux is the greatest (+0.5).

5.7 b. After g 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 reofons
of high thermal neutron flux (+0.5).|

This will further decrease the neutron flux in the.

|
'

vicisi-ty of the dropped control rod and further
.

increase the neutron flux'where it 'had previously
peaked (+0.5).

I The result is to further increase the maximum if near.

power density (+0.5).

Reference (s)

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

- 2. C-E PWR Simulator Training Facility, " Reactor Theory, da
Power and Light Company, SL 182.

rea (en i d /.Js - 2 @ ' @ s " n- Q ek . 41 pg<u L W..
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Points Available

5.8 If a small leak develops through a pressurizer safety relief
valve and if the cuench 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 psig. ~(1.0)

b. The power plant is in a cooldown mode and the .RCS-

temperature is 480*F and the pressure is 900 psig. (1.0)

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 Program for Nuclear Power Plant Personnel," Volume III, General
Physics Corporation.

f3 '

2. " Power Plant Thermodynamics," ASL 182./

t' > 31, No

.

1

O =

|

|
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Points Available

5.9 For a nuclear reactor at a certain operatino condition,

= 595'F. The reactor coolant flowrate is
= 545'F and T"the specific heat of' water under these

T
7!107 lbm/hr and
conditions is 1.3 Btu /lbm *F.

What. is the rate of thermal eneroy (heat) addition to tha
reactor coolant? Show your calculations. (2.0)

-

Answer (s)

5.9 h = m c AT (+1.0)
'

-

p

7= (7x10 )(1.3)(595-545)
9= 4.55x10 Btu /hr (+1.0)

Reference (s)

1. " Academic Program for Nuclear Power Plant Personnel," Volerie
III, pp. 2-138 through 2-139, General Physics Corporation.

2. " Power Plant Thermodynamics,", SL 182.

7f 4. 9 , 14, 9 3 'J-

(
. .

. .
-

O

e
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5.10 A cylindrical tank is 10 ft. in diameter and 20 ft. hich.
It is one-half filled with water. Air is the cover cas-
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)

T = 1570 ft(3.14)(j ft)2(20 ft) (+0.25)5.10 Y

(+0.25) -=
,

(1570) (+0.25)
'

i=785ft{.5)
V

(+0.25)=

2 = 1178 ft(1570)(375)
(+0.25)Y

(+0.25)=

PY1i=PY22 (+0.25)

(14.7)(785) = P (1178)2
P2 = 9.80 psia (+0.25)

Reference ( s)

1. " Academic Program for Nuclear Power _ Plant Personnel," Volume
II, General Physics Corporation. 'd4,ge r J, fec#.[/b*'

or pw x S) u / far- 7,dieng ra*;47f ''Powe r-a,

;s, e -n,,,,o/, ~ , " g. A s, N.~J --
Q.or $ LGAf hpey , TL- I '2-

:
i .

|

t

I
- - - .- ..-. . . . _ _ _ . . - . . . . ...._,
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i

5.11 What is the difference betweeq the MSIS actuation sionals at
Uni t 1 - and 2? _ r,,/v a'e s erg oin ts ,

'

(1.5)

Answer ( s)

5.11 For Unit 1 - MSIS is actuated at 600 psia
coo

MSIS is actuated at 900- psia or 5 psiaFor Unit 2 -e
containment pressure

$

Reference (s) -

,

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

Terb - Spe c s , S'L 2 .F 2.

;

!

,

e

|
.-

4 ,

2

I

e

L..
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Points Available

5.12 Unit 2 is operating at a steady 100% of full power. The
reactor trips. .Then, 5 minutes after-the trip, the RCPs are
stopped. Sketch a oraph of T , T and T - as a function ofH y
time, covering a time period thak starts before the trip to
15 minutes after the trip. (3.0)

Answer ( s)

$ kgg o -5 mokles^

tierQ, 33 )ew4
-

.y

s L te S- IS m: ~ k .

(+.1) c.6 4
lia< -

T"
su m af u so --to * F O .g)

-

. * -sig .

TC.rg 2 - -

533.
_

-

?
iro*p r 6. Y s+ 15~ ,

#

Reference (s)
,

'

1. NRC Exam Bank, Section 7, Question 6, SL 182.

I
i

.= < .

!

|

- _ - , . . , - .. _ - . ,...-. _ . - - - , , . . -, - - . .
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Points Available

5.13 Describe the thermal condition of the secondary. fluid at the
followinq plant locations. For each location choose one of
the following - conditions: sub-cooled lionid, saturated.

saturated vapor superheated vapor. (1.5)
liouid, wet steam,(,5 - 95 ?., f u s /ify.. y
(a.) steam cenerator outlet

(b.) HP turbine exhaust

(c.) MSR outlet, inlet to LP turbine

(d.) condensate pump suction
'

-

(e.) feedwater inlet to the steam generator.

Answer ( s)

(a.) saturated vapor

(b.) wet steam

(c.) superheated vapor

(d.) subcooled liouid

(e.) subcooled lionid

Reference ( s)

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

- End of Section 5.0 -

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

6.1 - The St. Lucie Unit I. power plant is at 25% of full rated
i- ' power and has been in this condition steadily for 4 days. l

- The CEA position ,is 90 inches withdrawn on Group 5. Control
mode is Manual Seouential. Then, 1 cad is increased on the

,

-turbine. '

a. In Manual Seouential, the operator is going to ad,iust
the rod. positions in order to keep T T eaual toExplain the secuence of physicU pheMena thatzero.
will occur after the load on the turbine is afven a steo'

increase. (2.0)'

! b. While increasing the electrical power oenerated 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. r-4iV goverrirng valve wiii vpen Tu nner
'- -- + . the steam flowrate will increase

the first-stage turbine pressure will increase C"'' 'l#g )
,

~

(Tref is calculated by the RRS to be higher,

,

~
, 1 vc v n au /

b h ,'"4 - 7" p'

the control rods are raised.

! < 17,6 ,;;.i. e,,-fMur level will incremen -

!

;-hvewiiiincrease
hve wiTT~ievel uTT .Le to the r ::tLva temperatu're-

coefficient
'

each,.+2.fmax)~
-(+0

'

,

6.1 b. The cause of the GROUP DEVIATION alam is usually the
j malfunction of an operating coil for one CEA (+0.5). ,

,

-. 6 .1 c The operator should transfer from the MS to the MI/ mode
(k.5) .;out-of\ In the MI mode the. operator should reWiet(the

'

a1.ignment rod to'the group position (+0.5).
G. %,

p ||e ,. ,. *|c Y e 'P * " ' I3 |S*| |Se- bV' * b''' 'E

sc/el d W f4 incie {3 ,, ya. % th. Mui L t

o
'

- .- . - _ _ _ _ _ _ ._ -.____ _ . _ _ . - . _ . - - _ _ _ . , _ .- . _. . , . - . .
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18C, maintenance should be notified, the occurrence
logged as reauired and the control mode returned to- ' - *

1either MS or AS (+0.5).

(+1.5 max)

Reference (s)

1. Lesson Plans and System Descriptions #29, "CEDMCS and Analoa
Display System," SL 182.

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

!
'

.

2

O Y
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,
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6.2 Which one of the statements below most accurately describes
the design and operation of the ouench 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 tecrease in the themal
power generated in the nuclear reactor.

(c.) The spray nozzle at the top of the pressurizer is
connected throuch two air-operated spray control
valves to the 1000-1 hot leg.

(d.) The cuench 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 cuench 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.

z |,, |, e f; . y h ~a #y $!eef ,i jaggen
.,d De v7 n FcJa -e spj, , , pu ,.p.r e.

>f Pre ss urhc q re "i '2

|

9.-,
,

i

|

l
| >

|

|
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6.3 Sketch a diagram of the letdown and chargina systems for
Unit 2 in order to show the pressure relief protection,

a. Sketch on the included fioure the letdown and charaina
system and indicate the locations to which the
discharges of the relief valves are sent. (2.0)

b. For each relief valve in M te their setpoints by
labeling the figurege/with the following choices. (1.0)g

(1) 200 psig

(2) RC pressure + 10%

(3) 75 psig

(4) 650 psig -.

(5) 75 - 100 psig .:fs,,g9 ;

42) 15^^ i,sig e%

(7) 14.7 psia 1e

Answer (s)

See the attached Yiqure. (+3.0)
r

Reference (s)

1. Lesson Plans and System Descriptions #3, "CVCS and Bnron Concentration -

ControlSystem,}SL182.
f n u,e " St. J.a eje. Hanf Unit 2 0(emica / li4 /u m a

, ,, c/ &f.c>/ Syrkn af ||L d*'| 'b |I'

ieu. pkn'

At w&'U fy A c,~u.ct , A T A d y '^c A 3'
4dst $ . X~ f A cid,y y pw yu 9aw

fr. AL Gu,uw ndif. Q as;/ g ~ cc 2a;
sp2af A.C jgy 4 .n a n , - _

M dppf R e.< ,x a a r. Ay mu.~ fn

d. E E jcaw sug a ao c-pp ~ ,-
acdAJ' AL,,nu t .
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g-( [ Tho reli:f valva.ste pr ssura,is . equal-to tha dssign pressurch-
> '

'''

d
_(600 psis) of,the intermediate pressure letdown piping cu
letdown heat: exchanger.. _ ,_ e

,

Low-pressure letdown r'elief valvec V-2354
< n ,

,
g

2) i-
.

,

The relie'f valve downstream of the letdown b'ackpressure centrol
'

valves protects the low pressure piping, purification filters,.Theion-exchangers and' letdown strainer from overpressure. ~

valve capacity is' equal to capacity of intermediate pressure.
~

letdown relief valve V-2345. The set pressure is e' qual to the . , S

design pressure 1(200 psis) of the low pressure pipin8 and components.-,

Charhina pump discharme relief valves. V-2324. V-2325. V-2326
- ;

i s'3)'
.

.

The relief . valves on the discharge ' side''of the charging pumps .
.

, t

are sized to pass the maximum rated ' flow of the associated 1
pump with maximum backpressure without exceeding the maximum f|j! 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. .
. . ,

' ,

.
~

Charmins pump suction relief valves. V-23'15 V-2318. V-2321 . ,,
4) /

''
,

j The relief valves on the suction side ,of the charging pumps ' > '
} f are sized to pass the maximum fluid thermal expansion rate'

that would occur if the pump were o rated with the suction and
Cf[p M

i
*

discharge isolation valves closed. The set-pressuregis less -

0,

'

J :!
j' f! j '4 than, design pressure of charging pump suction piping.): ,,g'5

b ".
!

-
,

*
A

'

d 5) Charsina line thermal relief valve. V-2435 !eI 'f' '' ,ry p
'

e{ 4 / ' The relief vsive on the charging line downstream of the regenera-|
-

.

/ ),L, tive heat etchanger is sized to relieve the maximum fluid thermal;
*

expansion *. ate that would occur if hot-letdown flow continued
.-;

j. af ter charging flow was stopped by closing the charging line
-

j f The valve is a spring-loaded check valve.
~

| l distribution valves. /.
'

6) 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:
; th's maximum operating flow rate from the reactor coolant. pump
| controlled bleedoff line;.the maximum letdown flow rate possible ," ,

; without actuating the high flow alarm on the letdown flob
indicator; the design purge flow race of the sampling system;,

!
,

,and the maximum flow race ,that the boric acid makeup system can
| produde with relief pressure in'th'e volume control tank.''The /.

.-

| set pressure is equal to the design pressure of the volume
'

,
'

| control tank. - ..

' '
,

\ /

9" '

ut
e

i
|c-

9.3-29
.

.

['- I
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- Points Available. p.

'

f[ ~ ' /[ 6.4 Draw a one-line diagram of the 125 VDC Emeroency and 120' VAC
Vital and Instrument System, including the batteries,y 7
chargers, inverters, switches, breakers and backups. Use

,'

the attiched figure, Figur<: 2.4 It is not necessary to
draw the connections to and from the MCC 1B5, the 125 V DC
BUS 18 and the 120 V AC Instrument BUS IMD. (3.0)

,,.

s' <

'2" ' I Answer (s) -

,~
,

6.4* - See diagram. (+3.0 ax) #/p4 I*', 4.~
a-%

|,' !, s ack' J' su 0 A pw&-,

'~ nua

Reference ( s)u,
+ ..

1. System, Descriptions #6, " Class 1E Electrical System," SONGS
,

283.

h ,.[ 2. Lesson Plans' and System Descriptions #21, "120 Volt Instrument
~

V
.

AC; 120 Volt Vital AC" SL 182. / e ssaa P/a a # 33, Eyw' .

.

3.JLEsson Plans and System Descriptions #22, "125 Volt DC
System," SL 182. F<f a - e /'
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Points Available. .

.

Consider the. venting system for the reactor vessel and the-6.5 ;
'pressurizer.

a. -What is the basic purpose of the venting system and
under what conditions (normal and emergency) is it
anticipated that the system would be used? (1.5)

b. Draw a one-line diaoram showing this venting system. It

is important to indicate to where the asses were
vented. (2.0)

Answer ( s)

6.5 a. The basic purpose of the venting system is to permit the
operator to vent the pressurizer steam spacpggrfthe

o reactor vessel frrm the control room (*0=81. It is used
to vont gases during filling and drainina operations or ~

.

o after an accident ( W ). .

+ $. 75'

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

Reference (s)

1. System Description #39, " Pressurizer and Pressurizer Control
System," SONGS 283.

2. Reactor Coolant System P&ID Diegram, Fiaure 5.1-3, SL 1.

.,
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'- Points Available !
. .

l

6.6 Consider the excore neutron detectors and their
'

instrumentation for Unit 1.
%o

6 What are the indications of'a failed section of aa. n
dual-section UIC safety channel? (1.0)

b. Describe three control functions of the wide-range
(1.0)channels.

,,,, j_, G rats . f. /Aer cy rfene)
# c. - What iszthe functionJsl of the control channels. (1.0)r

d. What is Q power? (1,0)

Answer ( s)

6.6 a. Subchannel deviation alarm, hi-power channel trip, etc.
1m/c./ A w, Cabit. +- ~q

Me % 4< d/ / fo 2 "* #* 4f N"' ' / *M* ' [6.6 b. SUR trip to the RPS,he
,

c PC z<e-c vs.
Input to RRS for iWiswo turbine power, input to A8f for ca /cu/adea o[4rr,r 6.6 c. n
7C*i $% '4~f to cere- ha r re / m ove men t monito v

x 6.6 d. Max of or B(4 7) fe-e -

Reference (s)

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

4
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i

, , - - - - . . _ . , , , , ,



.

-
,

. .

Points Available. .-

.6.7 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 miE
Assume that the nuclear reactor is at 1% of full power, CVCS
controllers are in automatic and charging pump #2 and #3 are
the first and second backup pumps respectively.

Condition #1 - pressure 2270 psig and decreasing
level - 4.0% and increasing

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

Spr:y Prep Backup Letdown CP CP CP

Condition Valve (s) Htrs Htrs Valve (s) #1 #2_ #3

#1 (1.5)
.

#2 (1.5) [

Answer ( s)

6.7

Spray Prop Backup Letdown CP CP CP

Condition Valve (s) Htrs Htrs Valve (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 ClodI On On Ooen On Off 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
2' - c w.P ,G.,n n ni, y . r; by N , u ! ' 2+
Lesson Plans and System Descriptions #2'7," 8 4 ^- N*%2.

Og 5%.~0 Op Ay 0tou-cdsu
/ks A 8/Of %), Skanhi"

A-0/2003F b' 3.

'' j%eje
'

(cinc4et .2 .et . 2, -

!

._. _ _ . _- _
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ST. LUCIE UNIT NO. 2 ;
'

0FF-NORMAL OPERATING PROCEDURE NUMBER 2-0120035, dEVISION 5 |. .

PRESSURIZER PRESSURE AND LEVEL-OFF-NORMAL OPERATION

5.0 INSTRUCTIONS:

5.1 Immediate Automatic Actions:

1. 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.

C. High pressure alarm actuates at 2340 p:12 :nd a back-up signal
will de-energize all pressurizer heaters.

D. Proportional heaters cycle f rom minimum output at 25 poi above
setpoint to maximum output at 25 psi below setpoint.

^K.y SFray-vokses;eysle;iros; full; 254psL. w7 .
'"

full ~opear W peicahevefe'etpois *wgg,; :gg~

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

psia.

G. Low pressure alarm actuates at 2100 psia.

H. Ti/LP reactor trip initiates at 1887 psia minimum pressure.

I. SIAS initiates at 1736 psia. /R5

2. 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 setpoint, decreasing.

D. The back-up Charging Pump receives a signal to stop at 1% 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 is received at 4% above RRS setpoint.

'

F., . Maximum letdown is 128 gpm at 9% above RRS setpoint.
,

G. High level alarm actuates at 10% above RRS setpoint.
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Points Available. .

6.8 Concerning the safety injection tanks of Unit 2.

a. How many SITS must empty into the nuclear reactor vessel
following a LOCA te be consistent with the Safety
Analysis assumptions? (0,5)

b. How are the tank components operated and desioned to
assure compliance with the single-failure criteria? (1.0)

c. Discuss the SIT discharge-valve interlocks. . (1.0)

Answer ( s)

6.8 a. 3
a.

6.8 b. Operation - discharge valves open and rpcked out at
'

!-

elevated pressures .

.

Design - parallel vent valves to ensure venting
capability

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

Reference (s)

1. NRC Exam Bank, Section 8, Question 6, SL 182.

!

l .,
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Points Available, ,

- 6.9.~ The plant is at 100% of full power. All controllers of the
Steam Bypass Control System are in manual. Is the
outck-open sional disabled? - Yes or No. (1.0) -

Answer (s)

6.9^ Yes

*

Reference (s)

1. HRC Ex:m Bank, Section 8, Question 3, SL 112.

- End of Section 6.0 -
'4
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Points Avai_able
")

'

NORMAL, ABNORMAL, EMERGENCY AND RADIOLOGICAL _
7.0 PROCEDURES: (25)

CONTROL _
Iy1n the fuel handling building, a spent

7.1 .While handling fue1 3 the cladding integrity isfuel assembly is dropped and
breached.

(1.5)
What automatic actions take ' place?a. 9(1.5) -

immediate operator actions for this event?
b. What are thee

Answer (s) $
7.1 a. 5.1.4 ~

So 5* Y ? h' -
'

7.1 b. 5. 2. 3 j \

/ e'/
.'

Reference (s) () f*

1. OP 2-1600030 Rev. 1, Attached v

i

4

|

='
s

|

!

I

l
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ST. LUCIE UNIT 2' *

0FT NORMAL OPERATING PROCEDURE NO. 2-1600030.. REVISION L - a m

'"

ACCIDENTS INVOL71NG NEW OR SPENT FUEL '

. .
_ _ _ ,

n i

5.0 :NSTRUC"!ONS:
.. .. ._ _.. . . . .._. . _ _ _ .. .- _. d)' I

!5.1 I= mediate Automatic Actions:
/-

f5.1.1 For dasage to new fuel - none.

5.1.2 If da= age to spent fuel occurred inside containment -then-a-
Containment Isolation'Actuatics Signal (CIAS) =ay occur. - *

5.1.3 contai=ent evacuation alars may actuate.

5.1.4 If da age to spent fuel occurred in the Fuel Randling
- Building (FHB), then a high radiation signal may 41 ara in the

Control Roos which e111 isolate the FH3 and activate the
Shield 3 1141:3 7antilation System (S3VS). / R.1

3.2 ::sediate Operator Action:
. .-|

'

1
-

5.2.1 Inform Control Roca personnel of the accident. I

5.2.2 If the accident occurred inside the Containment:

1. Sound the Containment Evacuation Alars.

2. Stop 2-HVE-8A and 2-HVE-85 (Containment Purge Fans) if
running. /R1

3. Verify I-?C7-25-1 through I-FC7-25-6 (Contain=ent Purge
valves) have closed. /R1

4 Evacuate the Containment and checic for personnel
contamination. t

5. Notify Health Physics Department to perform a conpleta
radiological evaluation.

6. Monitor applicable Process and Area Radiation Monitor
channels for an increase in radiation levels insidei

| Containment.
|

| 5.2.3 If the accident occurred in the Fuel Pool Area:

1. Evacuate the Fuel Pool Area and remain on the landing,
'

' outside the north door until sonitored for contamination.

| 2. Notify Control Room personnel.

3. Monitor applicable Area Radiation and Process Monitor
channels for an increase in radiation levels inside the
Fuel Pool Area.

,

5.2.4 Notify the Duty Call Supervisor and the Health Physics
Supervisor.

.

0

9'**

*% 0 9 * q
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Points Available. .

7.2 White operating at 1001 equilibrium power, a condition
. develops such that the control room becomes uninhabftable
and must be evacuated.

a. What f amediate operator actions are required? (2.0)

b. If control room accessibility is not possible, the plant
must be placed in cold shutdown and borated to 1900 ,

ppe.

Why is horation required? (1.0)

Answer (s)

7.2 a. 4.0 Attached
.

. . / 71 ^

7.2 b.' >$5 shutdown margin at 201*F any timerxO core life with .

most reactive CEA stuck out. .

Reference

E0P 2-0030141 Rev. 9, 5.9 Attached. 4, [
>-

,

<
r s

f' s

/ e
0

.

9 *

I

d



^

._

P :ga 2 et 13

. .
- - -CRI --

. .. . , . - - - _ . - _ . _ _., . - - - . - - - -.
.,

-' * ** ~ ~ ~ ~~
^

~ ~~

. .. . . .. . , - . . . . _ l
*

-- . ;: .~ --
. . .

.. --.. . ;
.

FLORIDA POWER & LIGHT'COMPANT
~~

ST. LUCIE UNIT 2
E.'ERGENCY PROCEDURE 2-0030141, REVISION 9

CONTROL ROOM INACCESSIBILITY - - ~

.

1.0 SCOPE

This orocedure orovides' inst 5ct15ns for iia ~ci'ng the olanEin a sal'a
~ ~ ~

condition when ooerations cannot safely be conducted from the Control
Room.

2.0 SYMPTCMS
.

Conditions exist such that the Control Room becomes uninhabitable and
must be evacuated.

3.0 AUTOMATIC ACTIONS: .

.

None '

.'. 0 I'NEDIATE OPERATOR ACTION: *

ACTION NOTES

4.1 Manually trip the reactor and 4.1 Push buttons on RTOB-201g
Turbine orior to leaving the and 204s

Control Room, if oossible.

4.2 Announce evacuation of the Control
Room over the P.A. system.

4.3 Imolement the Emergency Plan,
as necessary, in accordance
with EPIP 3100021E, " Duties
and Responsibilities of the
Emergency Coordinator".

4.4 Obtain the Remote Shutdown Room 4.4 Key Number 2. /R9
Keyhor Master Key from the
Control Room Key Locker.

.

4.5, Evacuate all corsonneLfr_om_t.he _.., _ m_.
Control Room.

_
, _ - . _ _ _

. , . . . - ._
.
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1
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*r- CONTROL ROOM INACCESSIBILITT ~~ ' - m.- ' ~

yG- '#~

.

5.0 SUBSEOUENT ACTIONS: (continued)
.

_ . . ... . ...f...
CHECK

5.8 Periodically check the habitability of the Control Roo-
and when conditions oermit, reoccuoy the Control Room.
Return isolation switches to NORMAL for switches and
controls that are operational and maintain the Unit at
Hot Standby until a comotete evaluation has been made,

5.9 If Control Room accessibility is not oossible, olace
the unit in a Cold Shutdown condi' tion as follows:

1. Co-~-~ % tion to Cold Shutdeun conditions by
manual valve lineuo. Borate to 1900 oom as shown below.
Carry out boron sampling as reouired during cooldown. -

.

NOTE 5

.

This concentration will ensure >5% Shutdown Margin at
,

| 2010F at any time in core life, assuming the most

['/ reactive CEA stuck full out. Use both the local boron
flow meters vs. time and BAM Tank level change to
determine how many gallons of boron have been added.
Do not intercolate values shown, always round critical

baron concentration DOWN to next lower value on table.

NOTE

If olant curves are available, they may be used to

determine shutdown boron concentration reouirements
instead of this Table.

Boroo Concentration No. of Gallons j BAM Tack
Prior to Control Room of Boron needed level change

Inaccessibility to reach 1900 com (1 BAM Tank),

50 PPM 7223 Callons t 75%
100 PPM i 7039 Gallons t 73%
200 PPM t 6668 Gallons t 70%
300 PPM i 6295 Callons I 66%

i

400 PPM - - 5419-Cal-lons-- i -6 2%- - - -~- - - - -
,

500 PPM 5442 Gallons 1 57%
-

.

600 PPM ! 5162 Gallons 54%>

700 PPM 4779 Gallons 1 50%
| 800 PPM i 4395 Gallons t 46%

| 900 PPM | 4008 Gallone i 42%
1000 PPM I 3618 Gallons t 38%
1100 PPM i J226 GaTiono 34%
1200 PPM i 2832 Gallons 30%
L300 PPM i 2435 Gallons i 25%
1400 PPM i 2036 Gallons | 21%
1500 PPM 1634 Gallone 17%

*
;

t

. - - . . . - .

- _ - . - - - . _ _ . _ _ - _ - _ - . - - . - __ - - _-
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Points Available
. .

- 7.'3 During operation at 1001 power, a loss of c ff site.powpr
,

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 immejiste operator actions for the event. (2.0)
ched bav*-.

b. What parameter tr pped the reactor? (0,5)

Answer (s)

Reference (s)

a. E0P 2-0010132 Rev. 4, pp. 4, attached

io.usnow;ates. I f'#' .b. . 1 0p 2 0030 no. pe.. .,

p .
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3.0 ACTCMATIC AC* IONS: (Cont.)
. . ;.

- . :..

*

AUTOdATIC ACTION INITI.ATING EVE d
~

3.7 SIAS and CIAS.
._. . . . . _ _ _ _ . . . . _ . .,,

3.7 RCS pressure 1736 psia
, , . , . . .._ . . _ Containment pressure 5. psi;

3.8 CS AS. 3.3 Containment pressure 9.3 psig

1.0 MEDMTE OPERATOR AC" IONS

* LOCATION
4.1 7erify required Auto Actions I

have occurred or manually initiate. - l

4.2 Trip Turbine 4.2 RTG3-201
.

~

4.3 Ensure AFW flew. 4.3 RTGB-202 -

4.4 Trip reactor. 4.4 RTG3-201 or 204 l

1

4.5 Emergency borate. 4.5 RTGB-205

AND IF CEA'S DON'T IROP

4.6 Open reactor trip breakers locally. 4.6 Cable spreading roca

4.7 Stoo both M-G sets at 4.7 RA3 19.5' Elev.
i che M-G sets or by opening (M-G sets)

breakers 2-40212 and 2-40511. RAB 43 ' Elev. L.C.
2A2/232 (3reakers to
M-G sets)'

AND IF CEA'S DON'T IROP

4.8 Re-energize CIA bus with
! either M-G set and attempt to

insert CEA's.

4.9 Return to 2-0030130, " Reactor Trip /
Turbine Trip *, Inmediate Operator
Actions to determine type of transient -

and further action required.' - _,. .

._ .

!
''

,

i

... . . . . .. . . . . - . .
- .g.e G.

6 " ' " * - *'*'' **Be'

. eh. + ds

.

_ . . . . . . , _ _ _ _ _ _ , , . . . - . . _ . _ _ . . , . - . _ . , _ , , , . . _ . . _ _ - _ , , , . . _ , . , _ . - , _ . _ _ . _ . . . _ - . , . , . - y , ..,.-
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Points Available
. ,

. 7.4 4 main steam line break ha's occurred inside containment'at
S.L. #2 at 1005 power. List the six (6) automatic actions
caused by RPS_and EFSAS signals and their setpoints. (2.0)~'

Answer , , , .

f. D ,

e

, p max)-7.4 3.1 - 3.9, pp. 6, % ea) (

.

Reference
.

EP 2-0810040, Rev. 2. Attached

.

.

*
J

.

t

4

9 /

1'

l

i

!

!

l ~
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31. LUCIE UNIT 4
_

f]. .

EMERGENCY FRCCEDUR" NUMIER 2-0810040, RE7ISION 2 3 ;
. . MAIN STEAM J INE_. BREAK. , _ _ 2. . . ._ .. -- . ;-- ; - 4 = =..

. . . y
_ _ _ . . _ . _ _ _ _

-
-- - ~~

.

_. _ . ' ' . . . = . - . . . - . ~ ~ ~~;~

3.0 IMMEDIATE AITfCMATIC ' ACTION: .

AUTCMATIC ACTION INITIATING E7ENT '

l
.=

3.1 Reactor trip. 3.1 S/G pressure <626 psia

3.2 Turbine trip. 3.2 Reactor trip bus low voltage

3.3 Generator lock-out. 3.3 Turbine trip

3.4 Transfer from Auxiliary to 3.4 Generator lock-out
Start-up trn for:ers.

,

3.5 MSIS. 3.5 S/G pressure <600 psia or
Containment pressure >5 psig.

.

3.6 SIAS. 3.6 RCS pre.ssure <1736 psia or
.

Contaic=ent pressure >5 psig.

3.7 CIAS. 3.7 Contain=ent pressure >5 psig
or Containment radiation
110 R/ER or from SIAS
actuation.

3.8 CSAS. 3.8 Contain=ent pressure
>9.3 psig concurrent with.

SIAS.

3.9 AFAS (feeds only the 3.9 S/G level <20.6%
non-faulted S/G).

i /R2

:

|

.

/.

- '

_,
. .. . ._- ..

>

|

| . . . _ _._ . . . .

? |
\

. . _ . .. . . . . . . . _ . . . . . . . ___

- . .- .. .-. ~ . _ . - . _ _ . - - _ _ _ _ . . _ _ - -
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Points Available.-' ~ * -

7.5 What are the three (3) conditions that require emergency

boration and what are the indications as stated in GP
2-0250030. Emergency toratton? (1.5)

.

Answer
i

'

Reference

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

.

e

8 1

3

[.:
'

,

4

i
Y

N

4

a
,l

.

.

h

|
-

. ., . ,

,

e

e

e

,

I

t

3
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ST. I,UCIE UNIT 2 02 C f$ '

_- . - - - -- -

0FF-NORMAL OPERAIING PROCEDURE NO. 2-1250030
REVISION 2

1.0 TITI.E

I:'ERGENCY 30 RATION
. . .

2.2 REVIEW AND APPROVAL:

hviavad by Facility 8e'riev Geeup Teb r a r r 9 1992

Approved by C. M. 'Jecht Plant. Manager Feb rua r r 15 1992

?.evision 2 Reviewed by FRC 7-* M 19 7.I
Approved by /J! pef 4 //m% /o -2 C " 19 M

3.0 ?tRPOSE AND DISCUSSION:
'

.

|

This procedure provides instrue: ions for :he injec: ion of .:encontrated
boric acid solucion into the Reactor Coolant Sys:es (105) via the
Charging Pumps.

:: the event tha: normal charging flow is unavailab* a, fi:w can be
directed to the Auxiliary HPSI header from the discharge of the Charging
Pumps.

'.e Boron Concencrstion Control Syste- is lined 2; :: se:1-a:1:11 '. ,'
e=ergency borate the RCS on a Safety Injection A::ua: ton Sipal (SIAS).
*'nen shutdown margin has been confirmed or the SIA5 sipal reset. it is.

desirable to restore the Soron Concentration Con:rol systes to the
au:esatic sake-up :od s, or the Refueling *4acer "ank '?.*47) cs :he sue:1.)n
if the Charging Pumps :o prevent overborating.

!. . ) STMP:' OMS

Any one of the following conditions requires energency bora:Lont

!. . i Unanticipated or uncontrolled RCS cooldo t !?ll:*r.ng a reactor trip
as indicated by:

1. Reactor Low Tave-Tref alar:
~~~

2. Decreasing reactor io~olant vide range :::pers:$re~ tr.di: scion

3. Uncontrolled decrease of Pressuri:er level or pressure

4 Uncontrolled decrease in steam pressues

FOR INFDPJ. Mil 0N OllLY'w. ae.omeno, os, e
yea womens,, a .o....n.s. we,. e.e.r

ese+,en.4 4.ee . 1
.

um em 699

1
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St. LUCIE UNIT 2 |

- --- 0FF-NoltMAL OPERATING PROCEDURE W.~F0230030,~'t!v!SIOTz ~ ~ '~ ~b-
'

' ' EMRGENCY 30 RATION - -- - - - " * * '

f'
.. ~

4
4.0 3YMFTOMS: (Coat.)

""""4.2 L% explained or uncontrolled reactivity increase as indicated by:

1. Abnormal control Element Assembly insertion

2. Abnormal increase ist reactor ecotant tesperature. Tave or
reactor power - -

.

3. Abnormal increase in reactor power or count rate when shut down

a.3 Less of Shutdown Margin due to excessire control Ile:en: As eer.bly
insertion as 1::dicated by: .

!

1. Power dependent insertion (data processor) alar-

2. Power dependent insertion (.GS) alarm
.

.

.

.

d

e

.

_. . . . . . . . . _ , . _ . . -

.-

i

e

4

g 3 we e m un s &s.43 eme 4

D

e e e

m. - . - - - _ _ . - . . - - -
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~

> e e

i

* *

Po'ints Avattable
i

f 7.6 The fill' and drain mothed of cooling the RCs i s an'

alternative to naturst circulation fa the event of loss of
7 condensate capacity. Explain how this method is

accomplished as stated-in OP 2-0120040, Natural
! -Circulation /Cooldown. (2.5)

:

Answer
. ?,. . O ;

j 7.6 / M 1Appendis /, Attached. ,

'

Refevence -

f

E0P 2 0120040 Rev. 4.

.

I

|
( f

f

!
i

| t
,

|

>

I

!

{
.

O

f a .#

,

\

I

!

u

.
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ST. LUCIE UNIT NO. 2
ge-EMERGENCY CPE2ATIM PROCEDURE NUMBER-2-0120040,4J.VISICW4 -

. . .
.

, .

NAtt*RAL CIRCUI.ATION/COOLDOWN -

.. .. ._ , , , , , , ,

~ . :.'.~ " .X - -,, .;--.
*

. . . . . . . .

'

APPEhDIX D

ACS FILL AND CRAIN METHOD OF CCOLING-

REACTOR VESSEL READ REGION '
. . . -

NOTE.

This method of RCS cooldown shou.Ld only be employed in the evene"~
l that rapid de-pressurization of the RCS is required, or Condenasta 1,
I S to rait. Taak level decreases below sinisus recuired by Tech Specs. I

,

i CAUT ION i,

$ I DCRING TMIS EVOLUTION PM.35URIZER LEVEL IS NOT A
I VALID INDICA *0R OF RCS INVENTORY DURING TRxiSIENT CONDITIONS.
! CARE SECUL3 BE EXERCI:iED TO QRSERVE OTHER PARAMETERS
I WICH WOUI.D INDICATE ANY LOSS OF RCS INVENTCRY. !

1. Tne nanual control of the charging and letdown systas. '

.

2. * r.er RCS pressure by using auxiliary sprays into the Pressurizer..

3. As voiding occurs in the upper reactor vessel head, a surge of water from the
: 103 will cause Pressurizar level to increase rapidly. Terminate auxiliary
I spray prior to Prassurizar level increasing to 70% indicated level.
f

! Oost the upper reactor vessel head region by charging with a Charging Pump ts..

the RCS icop(s). Continue charging until either of the following conditions
) occurs
i

! .1 Pressurizer level decreases to 30% indicated level

.SE
'

j 4.2 The upper reactor head is charged solid.
; '

SOTE

A solid upper head condition will be evident by an increasing,

| Pressurizar level as charting to the loops is continued. l

!

3. Repeat steps 1 through 4 above until SDC entry conditions are established.

1 .wT E
i

| If the above were to prEunsuccessful, Pressurizar
! | heaters say be used (if 'suf ficient volume is available)

to heat up the pressurizer ~and' remove a"ves'sel head void."~~,

l 4his strategy should be used only as a last resort,.

* l and will take an hour or more to be successful. .*

i

!

.

4

!
,

| _ . , .. .. . . . . .

!

_ _ , _ - . _ - - , ._ _ _ , - - _ _ _ _ . . _ _ _ _ . . . _ _ - , _ . _ _ _ . _ . _ . , - . , . _ . _ _.__
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Points Availabis-
.o- ., . -

' e- /

7.7 Define the following from MP-2 procedure 1,-

e. Radioactive Area (l.0)- -

b. High Radiation Area (1.0)
' *

c. Contaminated Area (1.0)
e

.

Answer

~

7.7 a. 5.1.5
e

7.1 b. 5.1.6
s-

7.7 c. 5.1.9 ~

.

'

Reference .' . ',

r
*MPa2, Rev. O. Attached

.
^

m

a

t

*

'4e

w

$

+

e ' g b
* * 1 e ,

'
a e

$
ev's [h i

*
;,

,4. . . . -
, +

4

0 .g

9

e 'a

$

.t * W _q

r 4
,
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,

~
/ 7, f,

'
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,
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*
.

- ' - unWiFtad ac' cess to theJad.t att.or6Conicstlad 2'==

.. --
-

r:7: - -

.. :

il TTiiittM ~t'o''tnoTe t'ndividuals ^wne nave completed. - -

_.

tne Radiation Protection-Training 7r~ogram Tsee -.- .
'

section 3.3.3) and are authorized by cne Plant"+
Manager, or Operations superintancent. Individual s -r .

not receiving radiation protection training may..

enter una Radiation Controllea Area wnen escorteo Oy.

an authorized suployee- , - - ' - ----
,

'

5.1.4 o
~ ~ ~ ~ ~ u t Scot Areas.are_aceas.on_pt;.es_and/or-e.iuignent, - -

locatec in accessible areas tnat are reading more
tnan ten (10) times the generai area raciation leve t

(i .e. , ld inenes fran contact), :ut not less enan
1 Loir /nr. -

t *
5.1.5 riaciation Area 1s any area, accessiale to personnei .'^

in anien enere exists raciation at suca levels that
I a major portion of tne cocy c:ulo receive in 'any one,,,.

nour a dose in excess of 5 milliren, or in any 5*-
-

J- .

consecutive days a dose in excess of 100 millican.
.

.

,

.g Mich Radiation Area is any area, accassible to
personnei, in wnica there amists raatation at suc'n,

~

levels snat a major ;ortion of sne ,sody could~

, ' . receive in any one hour a dese in excess cf 100,

J y milliren.
', 5.1.7 Airborne Radioactivity Area is any area in wnien .

'

,

atraorne racioactive materials exist in,

- .

concentrations in excess of sne limits for'
restricted areas specified in 10 CFR 20, Appencix d,

,

Taole I, Column I; or any area in nicam

cencontrations exist wnica averaged over une nuccer( of nours in any wax during anicn 'incividuals are'

in ne area, exceed 25 percent of tne amounts *

-

specified in 10 CFR 20, Appenetx 8. Tacle I, Colu.n
1.,.

5.1.3 Radioactive Material Area is any area wnica contains.,

racioactive materias in excess of tan times tne
quantities of inatorial specifies in 10 CFM 20,
Appendix "C*.

*

[, 5.1.9
;

, -
_ _

Contaminatad area is any area wnica centains;

transferaole surface raaigactive contamination in
! *

--

excess of 1000 ccm/100 cm' 3 't averaged over a major
{ >f port 1on of the area. _ ._.._

_. . . - -

, . . .,?'' '

(~ 5.1.10 t.ocked Hicn Radiation Area is any area accessiale to
corsonnei in wnie.n nere exists radiaticn at sucn *

!, levels tnat a major psetion of the sody couldi

*

receive in any one nour a ccse in excess of 1000' a ., / mill t res.r .r ,
|

.o ,
7. .

'
*

. -16-,

.

. . .

/ #-

k ' -

. . _ , -. - - - - .. -- .- - . - . _ - .
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* '' Points Available

7.8 "a. Who has the authority to release a clearance if it is
impossible to. contact the individual that holds the

' clearance? (1.0)
-s

,

-b. List all individuals by title who can authorize
clearances. (1.0)

.

Answer

7.8 a. The available supervisor having jurisdiction over that circuit'or
- piece of equipment. '

7.8 b. NPS, NPA. 4rI WE.N
f

- Reference ..

,
.

a. 5.11 OP 0310122 Rev. 21. j ~

b. 8.1 OP 0010122 R e v' . 21.
'

i

r

i
*

i x

='
.

,

i

*5

4

'

Y ,

a:,,
. .

i

&

^

.p

6

-' .. . h
'

[ . . . . . . . , ']
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. , ' Points Available
*

~7.9 - Answer True or False. (From 0P-0010122 In Plant Clearance

' Orders) The operator need ngf have the equipment clearance"'
.

order with him when executing or releasing a' clearance. (0.5)

Answer

7.9 False

Reference

4.10 0P-0010122, Rev. 21.
.

h

e.

d.

E

4

%

e

1

\, a

' ~
i

.

m.

- i

,

I

|
'

90s

_ - . , - . . . - - . _ . - , _
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Points Available. .

. 7.10 ' Answer-True or False. ( From OP-0010122 In Pl ant Clearance '
- Orders) An air operated valve that ' f ails . open shall ' not ' be

consider $d closed unless it is jacked closed with an
' installed jacking device. (0,5)

-

' Answer
.

.'7.10 True

Reference.

4.6 OP'-0010120. Rev. 21.

.

9

i

.

&

,
&

1.

e

t ..

h
-t

, , . . . . . . . . . _ _ _ _ . ,. . ..
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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 precaution,is imposed and what
the consequences are of operating with degraded turbine
frequency. (1,0)

Answer

7.11 ' Blade resonance (0. 5)
Accumulative lifetime limit (0.5)

Reference

pp. 2 OP 2-0030124

'

Turb startup zero to full load ,

[

a

.:
.

,

.-

9

_ , - -,
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Points Available' ' *

r

.7.12 Operating Procedure 2-1010020 has a limitation that states
' instrument air pressure should be maintained above 85 psig.

' What component is responsible for~that limit? (1.5)

r.p e r .e c o /*. tf 9~
A r. s

'
TT. c._

' Answer

i 7.12 MS!Ys

Reference
,

OP 2-1010020 Rev. 3

Inst. Air. Syst.,;

-
,

e

e

4

e *

.-- . _ . , _ -. , , _ . ,-. ,
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,. . . Points Available

7.13 Operating Procedure 2-070002,(Condensate and Feedwater-
Operation) has a precaution that states "do not operate two
icondensate pumps in paralle1~under low or zero flow

.

conditions. Explain why this is imposed. (1,0)

Answer

7.13 4.4 attached.

Reference

{ OP 2-070020 Rev. 2

.

D

e

J

e

! . - < .-
,.

l

!

L

,.

_ - . . ~. , . . _ . . .. _. _. - _ _
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ST. LCCIE UNIT NO' 2 ~
' -''

l
-.

'

- " - - - - - - ~ ~ -
-.-_ .. . __

OPERATING PROCEDURE 2-0700020 ~ ~ " ~ ._!..--

REVISIO!. 2
|

(/!.0 TITT.E:^

~4
j ,

CONDENSATE AND FEED;!ATER Sh og UPr,dTION - !OP2:AL Opt >Arroy _- -. ,

. _._

2.0 REVIE'.7 AND APPROVAL:

Reviewed by Facility Review Group October 15. 1982

Approved by C. :1. ::eenv Plan: ::anager October 15. 1982

b rI 19 [?.evisica 2 ?.eviewed *:y FRG

Approved by M4/%4S- - Plan: ::anager 2 - / g - 198 4

6
3.] PURPOSE: -

.

This procedure provides ins: rue:icas f ar valva opera: ion required to
'

supply heated feedwa:ar in a:ple quan:1:y and requir2 quality to the
Stea: Generators for power produe:ian.

.] LOITS A :D PRECA'''' IONS:

4.1 The respective 2A or 23 Condensa:e Futp notar br-ax.ar must be open
before opera:ing tne 20 Condensate Pu p ::ansf ar switch.

i.2 The Condensa:e Pucp dischar.;e valve cus: Se :lssed or less than ten
handwheel turns open when a Condensate Fu=; is scar:ed and the
syste: is not pressurized.

4.3 The minicu: recirculation flow f or a Ocadensa:e ?u p is 2500 GP:1.
To avoid da: age to :.ia pu=p, do NOT opera:e a Condensate Pu=p at
=inicu: flow for longer :han two hours.

4.i Do not operata two Condensate Pu=ps in parallel under low or zero
~ flow conditions. Operation of both pu=ps under :hese conditions

will cause one pu=o not to =eet its =ini=u: flo.i require ents.

4.5 Although seal water is nor: ally supplied frou an orificed line from
the pump discharge, Condensate Storage Tank supplied seal water
should be lined up as a backup supply. . _. .

4.6 Do NOT Etart Condensate Pu=p socors core :han three -(3) ti=es
'

successively from a bient te=perature. For subsequent starts at
rated te=perature, allow 20 inu:es of runni ;; cine or 40 =inutes at
stop.

FOR !NFOR.UAT!0N ON!.Y
~~

This doet: ment is not ccatro iad. Before use,

verify infermatien with a centreRed deet -er.f.

. ._ - ___- _ _
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Points Available.
. . ,

7.'14 As.per OP 2-d210020's what precaution must be'taken.when
placing -the standby' ion exchanger in :ervice and why.is this:

..
necessar)? (1,0)^ i

J -

|

Answer

7 . 1 45- .4. 6' Attached

.

Reference

OP'2-0210020,:Rev. 7

- End of Section 7-

.
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h - OPERATING PROCEDURE NU:!BER 2-0210020. - - Z.l~_ c.

PIVISION 7

+

FOR EFSEMTION Gill.Yj $' '"'

CH.4RGING A5D LETDOWN - NOR:!AL OPERATION This document is noi conhll'd I'f*'' 88*'
'

2.0 FIVIEU AND AFPP.0 VAL: Y" * "

2= viewed by Facility Review Group :-tarch 30 1982
Ap; roved by C. :1. Wethv Plant : tanager tarch 30 1982

'?.2 vision 7 Reviewed by FRG /Q/, 19

A;p:oved by MM8//#A Plant'anager 2 -/3 -1989-
(T .

3.3 P'.~>. POSE : -

Ihis procedure provides instructions for the operation of the Charging
and Letdown Syste: (CVCS) including the purification section.

.s LTi!TS ASD PR2 CAUTIONS:

4.1 Explosive uixturas of hydrogen and air in the Vole =e Control Tanic
(VCT) shall be avoided at all cices. The oxygen concentration shall
be maintained less than 2 percent by volu=e.

.2 The tecperature of the reactor caolant downstream of the Letdown
Heat Exchanger should be maintained less than 140 F.0

.:. 3 To avoid operation of RV-2115 (VCT relief) due to tha accuculation
of non-condensable gases, the VCT should be vented before the
pressure approaches 65 psig (high pressure alara setpoint).

4.4 The charging and letdown systecs should be started and stopped-
sicultaneously to sinisi:e pressure and temperature transients in
the Charging and Letdown System.

4.5 Letdown flow should be maintained below 135 spc (high flow alars
setpoint),

a.6 When placing the standby Ion Exchanger (IX) in service, care should
^ be _taken- to ensure the resin bed has.been borated to closely catch

~

-

Reactor Coolant System (RCS) boron concentration to prevent an
inadvertent positive reactivity insertion. A new resia bed will
recove boric acid from the coolant water as the anion rasin chan;;es
from the hydorxyl form to the borate fors.

4.7 When in Modes 1, 2, 3 and 4, two Charging Pu=ps shall be operable,

i.S !!initun NPSil of the Charging Pumps is 9 psia. Lov put:p suction --
pressure trip is at 10 psia.

. . .

- -



. .

. .

Points Available

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 more than once. Consider the events in Column 1 to be
. independent of each other. (3.5)

(a) The Moderator Temperature (1) Immediately initiate
coeffici Boration at orester

~ +1.0x10 gnt is shown to bedelta k/k/*F than 40 onm of a solutinn;

during 90% operation areater than 1720 nom Boron

0c (b) Tava is 510*F. (2) Place .the nuclear
v, reactor power olant in --

g "" */ '\* (c) ~ Calculated Peak Linear Hot Standby in 6 hours. '

gc' \y Heat Density is 13.5 Kw/ft ~

(3) Restore the nuclear
'* # (d) Containment . inspection reactor power plant to-

' i*f reveals a non-isolatable within limits in 15f

# ,e/ . leak from the letdown minutes or be in Hot
if< line piping. Standby in the next 15

'* ' . ' i' p minutas.,

, tol -), j'ja (e) The Refueling Water
Storace Tank is at 45'F. (4) Restore the ruclear

.t ['

reactor nower plant in0+,

f- (f) The containment within limits within 1e
6 pressure is at 1 psig, hour or be in Hot Standby/ j

,, 5 in 6 hours.
e fg) Ofesel generator fuel

transfer pump has broken. (5) Restore the reouired
system to within limits
within 72 hours or
be in Hot Standby
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 (4); (+0.5) 6- M l- N h. d e U~ f 2 e M **

_

' The answer for'(d) is (2); (+0.5) O,s, y; ,,/, e J
~

.

The answer for (e) is (4); (+0.5)
l - The answer for (f) is (4); (+0.5)
| The answer for (g) is (5); (+0.5)
.

j. 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; SL 1.

I
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Points Available
,

8.2 Following a reactor trip, what are three administrative
reouirements 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 understanding of cause of the trip-

(0,5).

Reference (s)

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

-

182. .

..

I

i
I

|
l
'

. . _ . . --



-

1

-. .

.

3. .

Points Available

8.3 .The'following secuential events occur at St. Lucie Unit 1.
~

.

Using the attached portions of EPIP 3100022E Rev. 14,
-determine when you would declare an unusual event and when
you would upgrade the situation to appropriate higher level
events. Include the cateoory of events that you would use
to upgrade the event._ Assume that you are.the site'

emergency coordinator throughout this event. Do not include
any. tech spec action statements. IA.0)

(a) containment high range radiation monitor fails to zero
. output.4

(b) The condenser vacuum drops to 10 psi vacuum. _

.

(c) . Electrical buses 2A1, 2A2, 281, 2B2 lose voltaga. -

(d) The blowdown monitors indicate a hiober than normal
reading.

(e) Subcooled maroin monitor indicate 17*F subcooled.

( f) Pressurizer level starts to drop rapidly.

(9) Steam generator A level starts to increase.

(h) A fire is reported in the switch yard.

(i) Post i radiation monitor indicates 1600 mrem /hr.

(j) Grab sample if containment indicates levels 1200 times
normal .

Answer ( s)

8.3 -(c) (+0.5) Category 7, unusual event (+0.5)
| (f) or (g) (+0.75) Category 1, site area emeroency (+0.75)

~g
(i) (+0.5) Category 2, general emeroency (+0.5)

(-0.5) for identifyino an alert

-(+0.0 min, +4.0. max)
4

Reference (s)

1. EPIP 3100022E, SL 182.

|:

. - - .__ _ . _ . -- _ __ __



. ~ # 2 4

*

g' e

N

N

. (" 5-
3

.+
_ 4 x

8 4

.Ie
.'
"

=
4
5
4
8

N.

N
5
.*
a
E
E* 4ao

4

.E h
=== <

* US
no
>

.-E
ar ==> '

5 m
e *

U
Ne M y
2h
x-

,

,%, N h. .
V

e 2* .

k
l M Aen ame w

=I "e-

12as
.

ISh sY=- =_
g ** =3 |E=

Oe 2e
= t ;" a u

.
>.b< ** ub E

gg & .-Z' M dm
4

M L.
=,

. I 4
vt "

=.= 5'
.M.fa

r
m

e.

I
a

L b

8*
.

1*

5 - .
' . -. . . . .y

c' .e .,= = a
I .e. . c : < - ,-. as -

a =.= .
M e a e z % r e a

:W e S O e == A == ws- es to 4G sm == 2 3 e as -
7 =.

3 zW ime 3
* y 934 to D 3

.
- an m 4 3 == g g a .u.3 :
i g g me we 3 e ao e te g .s em a # 2 .e . .D.

s * e == 4 e= =' en y e e 3 -s be3 3 ate se .3= e 3 ee o o .e ee 3 .0 .- e egW ee3 e g ag3 3 e e
.=o==.e y == 3W es 3 3 m == e hs e emp == a===

== 34 e e .e 3 2 e ==to S== 5 e g we == m 3 4 =4 3 es a g I e n.
== a-kC 0 == == U ee - 8 me ee g en

a b == e de .3 3
.e. wg

a = < .b.
3 2. isW= 0 $ e e e. e a =8

I .w .I es
== 3eoe3 4 *s 2& w g 4 .u.e .e 3 3. 3 3 .s

a e a & is u == maew a as -mo - 3 3o = w .= o

es g 4=
= w.e ac eai == e = oto e == =J e == 4 be a ee 3 =w> e ,e a 21 es as > 3 to N E

-== *{* an .ee m . 3:4 . 3 . es = =(
*e

D 3 == a am **q e3 s Em=s4 1 ==
==

.J = = 0 mm
4 = .ue ein =y . - 9 .3

e 3 3 = 4 => E = . 34"7 en
3 a es 4 E. 4 2.Dn e * e e *e a t e 2*

tm at I W
$ =e "J e .e .e me se 3 4 w a e== e' m

> a3 ,. k .,Ie. = d =.e e4 3 e ao

'i. w .a >- a =a e = = a.%
h- e3= 4

e .a r* a .3 =. =.
%.

o
.e

. :

r .oe.y .a *| . e. e e . .,. eu =; t b et e el S= g 4 ** . - W D 5 V == =1m D As 32 an as au.w o-- S-
.

to g u em as W= 3 = = =
i 3 ed(J es Q,, 9a 3= w e
,

L a. -d v W 5"a.5|h .a .e -
, e o ai 3 as == ==

. , , . me. - e ..
an as.t *

| .= w a w I e .a v g e3
* e 4.s . e

.e !
.a w , r. m, 4 2<- . dn

3

2
5
= u '

O =
he a=
b
E
an *

se
, i

-
t, b -

,
I a

'

Y. i
.( e
.

,
% W

$ *='

I $-

e

e

m
i

I
. - - . _ . _ _ _ _ _ _ _ . --. .. _ __. _ _



_ --

4

e .'s,

@
3

.=3 eA
==

E to ue e == Se e % .3 e $ %
== A J e 5 e == 3e == 3 h 3e .3

M = Wee to e 1- M **
# .=3 =3u == .e e e-y

N"*
''

hs 3 e> en e-
O 3 e == ee e ew eE

em 9 *W =
=e 3 eO $ to as y 2

- = =se e
=

w-- 3 - 2 ==
em 3 == 3 33

" W 8 eage
e -gD"I 3 -a he as am O

I 13a.= h w 3
x 3 y v wg e .e $=

S3 m == 9 ee 3 as W . == e =
e*e 3u .g to 4 w e 3is W=

. .a e 3 3 -e - Ce a o. a% es W 3 g e a **
Se 4 ==

e e a e. w e i =. e %.= a 3 . >
3 - t .a, e e

2 .3 o S 3 se 30 O e 3 -e3 e ee == 3
== *J at see es 2 3 e

e u o I =e *ee g" +g %
g me an e

.Jes Ay e - a. .e w
e e L eggg-=e e as e* en es to no em M

d .E
3 4e o == e a e

S en e
e 2,,

e= = = . . w9 e>=3 ege.
m 3 .= 3 .e 8 .e.no ee =

W 2 e
a to e e 3 -

44 am GM e3w es es w -

w se
3 - e4

e 'E 3e me * a w

== t e e8 an - 3* 3 3 -W 473 e 3
4 =e=(

-I

ea e ce 2 e
gl .3 w a-a e -r .e =3 e

e. a ,.( w e> > w -23 9- e
e . 3 - e aw,, as eJ $= g a w <sw e$

t. m gi e. -e
e e3 w e w | 3 -3 =aw- I

e e3 a. . wh s -m se WWu e E
e .s .3 3 m S= 2 .ea & *3 > e3 es e a

m e e a e e == a4 e a en
g b a g )= 9 as a w em o e W-J ey e a= -

3 3 vt===% e$ es w
.=3 3 a

.3. ==
E d 3 2. a. as3= ato. O

m
*

3-
e wm.e S e me as *3 =

4 e to ee W 3 1 o
h a wp a te .3 9 me ne 3 3 =a M e A es e 3em

= = = = 8 3 =& = 3 w a en
E 5 = a e e ne Q 3 m e ce 3

==.ee p g3 e % .3 a %e -e 0 3 3 == 4=
3. 'e, $ em aae eC 4 L * se >

== b e 3 ns a

3
. M =m e a3 e. .

w e. .e. v .3 ==e
g |=e=

eas to e to e. ew e =wt W e 2 es e 33 d =% e aw3 3 de me== > = g
3 og eew y .e ao. .. 6:$ e 3 =a ,

.e = a-J ee e3e -

e *3
* - 3 ,g -e. n .e

e-
. ,- * 3 c. s -a m 3a a= :** e*m - e a =3 SI1. v -{ d =3 43 0 =e ^| 3 8 g 3 .e IW- . 3

. = m3 -4 W= * an
W <t b

e et e .3
.e

* ee C e
x e e o eee g C.m

-
te me M ce Mg .g

5 "g-
z - -

G.
m - sw

>w ..
>= g IW t 3-z

3 P4 a == 3
2- ** af 8 e y A es as to

?" 4 *g m a a w e 3 3 -e
* m e; a i

y ,e . .G -
me w

l w 5 m-
-e- a 3

-
3h a e -

-
e 3e e me " e . .

.m. z. I as. - C *
== g == 3 5e

., -- w ee < e
..a m = == te =
2 a a3 es e E 3 eaW e e == 3m

==. e =3",* g -"" p.- 5 = -

e - ==a 3 S at.1 y > a e a vt w ==
== g {W 3 e $ 3-

.. >d h = == . aeV e. W e og a
e. >E *.gg . af - b' e e "3 se 3 0 m te ew a .3e .h 3 g .3 a*C e se = ee. a

es
x _3, E
W *

a .3a = = esg s g%-
M a= a e g me g og g se as
ed ei X e 1, % & pn W $ ey, eae= a * 3

z" .e. as mee i e .=g ==. W a ==.as ao == o W3 =4 Ed & C
- en es 33 . 1 .e. am

m

* .is == es e S ee me == 2. W
a. 4e.

e O 4 e.y se "a3$* 8 4 Sm he de
G .e e3

4 e e b eW
3 == pg == f.Q "to

D #9 e y

Q .3 JS e 3 e8" 3 e 4e w*{ =e W-n
as W

=E
e

e
C. t.e_o

-
. ~

g
n. e e

M *$ ed -

f I Y $ 1*
e 4 o 9

4 e >m o u wa- s - =y d
- e e S =* a M e me
a G na S e se e a=

g he a w e.O..I e s e8 en es 3> e m' am 1e ea a= Wa
g|

W - te g||C .| eg==
,

2 8 e' pin 3e .kb er
- O aos . ao Da S 33

as b ** ** * * see as 4=
D

e ** S eeS e e e. =="T =

e "f18 3
.e is e ee a3.a e. b o

e J .d
e*C e b 9 5 w 5 to

& S ee as a .%i 3 e.j **Z n W es e e ao e
h| e as 3-

3 . + .n. . toe .W.
.eI e o e s. e-a

. s e s s ee - ei

.e *=. .e .es es e *3 e* es toeeeeo3 e. .* * ' 2C
-
b o

I oS d
ye e.OJe S 3 W w we no es

e 4 ee W ee W to -e
.e. q "I e e .e J. Jw

e s . 3
$= 5 WS 8 M *e a% e

f M **
; G > e * '

5 mA *$ $
!
i 'A
> D'W

1. > == >
1A E me .is
eq 4 *E *t

E
.h =>

a==

==e, p 4,

W
a b

e m =*
W . e s=

De -
E J.! > g43> E a

a w==
-e

m --

}-\# >
m as ns I 4
D 4 ** et & 4 >

E ;
f h b 48E b
' O. 4 == = == C 4

.

I , S m

*h
- ..~.-.e.-. __ .

. + .
_.d



. . . . . - - . .. . - _~. - .- . -- . . _ _ . - . . . - - - -

_

L.hj.'
'

| e

. .

..

' *

,

.
- .. ,

rh

a

f

0,

57. ItiCIE FI. ANT* - '
t.rerscEleCT PLANT IMrl.EMt'80FI8H FNGCEtstatE 31000225, ugylslues 34

. E Cl ANSIFICATI444 sit' P HE NGk 00CIE S

relMAltY t>El*RE55UNIZAT1000 -4

Sheet ) of 4

J CIASS
FVFtrF - 18MBf548&l. EVENT AIERT SITE ANEA 39eritCt.300AtelitIBMAB. Phl00AAV 3CS PRI/SEC leskege greater then ReplJ gruse failure of noe atene _EsplJ falluse or etese

elssFD Al. esst ud:rsety
, fit SFriseIDART _ g .
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'
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,

A. Cseater then I spa sertser preneure end level earlser preesuse esJ level
,

unlJentitleJ leakage, g witt. constant Teve followcJ with co.wteut Teve. 3i S. SlowJuwu psuceos munitose bys 2. Above mesmal seeJls.ge en'

es ' ce.mleneste air ejert or 2. Above murmel es lue:remelng ssJiet tuu ps ecene monitaseprocess amenites sending (*) stems gas.oretus blowdowes er for etsam generator bluuJownabove noemet er ancassels.g conJeneste ett ejector reJt e- et
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conJammate air ejectus(*),!
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4. .

Points Available<

.

8.4 a. After the gaseous radwaste tank samples have been taken
for a paseous radwaste release, what era the operations
administrative responsibilities FeTore initiating the
release? (1.0)

b. . What actions are reouired by operations personnel if,
during a routine paseous radwaste release, the expected
activity is significantly 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 ouestion 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. OP-530021, Rev. 2, SL 182.

1
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5. .

Points Available

8.5 During shift turnover, you notice from the shift
. supervisor's log that one charging pump is out of service
and maintenance is being performed on another charging pump.
What control room indications, meters, personnel, loos, taas
or forms would you check to insure that the proper
procedures were being followed and the plant was being ,

maintained in a safe condition? (2.0)

Answer ( s)

8.5 Check to see that the appropriate charging pumps have been
tagged out (+0.5). Check to see that the plant work. order
for the maintenance being performed has the croner sign-off

,

(+0.5). Check tho LCO log or status board (T.S. 3.5.2) for -

Beginning time of CCO (+0.5), verify that the oncoming crew -

is aware of the LCO and that proper actions are beina takan
to upgrade the status of one additional charoina pump within

the 72 hours allowed for this condition (+0.5).

Reference (s)

1. Tech-Specs 3.5.2, 3.1.2.4, Procedure 0010120: SL 142.

.

9 W



-. - . .

-

~'y - 7'.

6
'

. . . . .

8.6 a. List 5 of the 8 general categories of information that

the Unit 2 Nuclear Ooerator (NO) would receive on his
Nuclear Operator-Turnover Checklist. (i.e., The Unit 1
N0 would receive information about the Unioue tank < s

status). (2.0)

b. Who should review the. Nuclear Operator Turnover
~

+
' ~

LTecklist after relieving the shift? (1.0) <

~. ,

- ,s ,

Answer ( s) ,
-

.. s,

8.6- a. See the attached list. (+0.4) for each item (headino) '

.,
'

on the list, (+2.0 max). '
'

NPS,ANPS,NWE(0.33each) |b.

Reference (s)
s

1. Procedure 00101200, Appendix A', SL 182.

-,
-

p' *

ap +

e

b>

e

f

\~ g i

=

:-

i

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



. - . . . . . . - . - . . .-

'

#
.i.,

''

' ' -- * ' ' Pag 2 19 of 26
ST. LUCIE PLANT-

N v .-. ADMINISTRATIVE PROCEDURE NO. 0010120, REVISION 23

f#- DUTIES AND-RESPONSIBILITIES OF OPERATORS ON SHIFT-

APPENDIX A
.

NUCLEAR OPERATOR TURNOVER CHECKLIST
.

Unit No.
'

, . -
' Date

# Off-going Shift: Day Peak Mid. _ .

(circle one)
,

1) Emergency Diesels available for oper=e4 =- Yes No

-(Including check of oil levels, fuel inventory, (circle one)
local alarms). If no, explain below:

.

.

,

2) Surveillances/ Tests performed or in proeress:

Name Reason Completion Timei..
.

1.
.

-

2. .

.
3.

^

,

>
_

,

'

3) Ab y lineups or unique conditions:~,

'

.. ~

Name Reason 1

'

- l. A c
,

,

i. ," . .
s ,.+ ?

*
i .' . a
j o ,

,

' 3.
g' - e,.

4) Equipment or systems out of service:
,' ,- -

,
,

Name Ra'' son.j;;, ,

a
1.

. .
,

(' 2.''

,

3.

4

J ?-
.,

/R23|p< ' "
!

._,
,

f '

' 5
.

/ ,

~,
. ,.
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ST. LUCIE PLANT
ADMINISTRATIVE PROCEDURE NO. 0010120, REVISION 23

* 'e DUTIES AND RESPONSIBILITIES OF OPERATORS ON SHIFr,

APPENDIX A

.a ' hUCLEAR OPERATOR TURNOVER CHECKLIST
(continued)

5) Unit 1 or 2 Tank Status:
/ '

' TANK LEVEL ST TUS TANK LEVEL ' STATUS

Chemical Drain Primary Water

Equipment Drain A Holdup A

Aerated Waste Storage
'

Holdup B

Waste Condensate A Holdup C =

.

Vaste Condensate B Holdup D
_

Laundrv Drain A Boric Acid Makeup A

Laundry Drain B Boric Acid Makeup B
_

6) Unique Tank Status: (Unit 1 N0 only)

Monitor Storage A Waste Monitor A

Monitor Storage 3 Waste Monitor B

Monitor Storage C Denineralized Water

7) GAS DECAY TANK PRESSURE STATUS IN SERV. OUT SERV. EtECIRC
ww

A B.A. CONC. A
,

B B.A. CONC. B

C
.

~

] 8) Additional Information:
2)

_

-

.

9) Signata m

.Off going Shift On-coming Shif c

NOTE: Route this sheet to NWE following turnover.

/R23

- - - - - a
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Points Available

What are 3 of th' 6' conditions when an RWP is reouired? (1.0)8.7- a.: e

.

b. How long is a RWP good for? (1.0)

c. What are the Florida Power and_ Light Companyu cisidelines
for whole body exposure in 1 auarter? (+0.5)

d. Name 1 condition that the ANPS would refuse to sign a
correctly. filled out .RWP. (1.0)

Answer ( s)

8.7 a. Only the underlined portions of Sections 6.3.1.1, .

6.3.1.2, 6.3.1.3, 6.3.1.4(1), (2), (3), (+0.33 each, -

+1.0 max). -

4 8.7 b. 7 days h.0) ee-elefien of Ne- jobee

Poo
e' 8.7 c. 100 mrem /otr (+0.5)

8.7 d. Actual or anticipate plant transients'could chance the
radiation exposure in the area where the RWP was to be

used. (+1.0)

Reference ( s)

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

;

I
4

_ ..
,

!
!

..



,

, .

( . orn. -w+
,-

6.2.3.3 - /ersonnel snali near a ininimum of coveralis, cctton ,

gloves (for. dry contamination) or ruocer gloves (for
wet contamination) anc shoe covers for any
maintenance worx on contaminatec systems.

6.2.3.4 For jobs requiring a Radiation Worx Pennit (RwP),
the protective clotning requirements for One joo
snali ce specified on the RWP. Personnel entering a
RWP area to perform observation.anc inspection
activities only, may' wear less than the RWP clotning
requirements if so directed by Heal n Pnysics.

~

6.3 Raciation Work Permits.

The primary purpose of a Radiation Worx Penait (RWP) is to provice
Health Physics with a vehicle whereby they can evaluate and plan joos
in order to maintain radiation exposure ALARA. The Florica Power A
Light Company RWP philosophy.is based on the fact tnat control of ,

radiation and contanination is accanplisned primarily by training, -

Health Physics job surveillance, pre-job planning, post-joo -

evaluation, and special instructions. A RWP nonnally descrioes One
radiological- conditions of a job, the protective clotning , monitoring
to be perfonned, and any other special instructions

6.3.1 RWP Recuirements

An RWP shall be required for tne following concitions.

6.3.1.1 Entry into hien cadiation areas. airmn- a

Facioactivi ty areas- a reas contani nat*d to levels in
.

zexcess of 10,000 dpm/100 ca , or into any area
posted as "RWP RE00 tRE9 FOR t.1TRY_.d .

6.3.1.2 Ent ry inen the reactor containment at any time
.

curing and subsecuent to ini:1al reactor startso.

6.3.1.3 Maintenance or inscection of eoet ement centaminated
in excess of 10,000 dpm/100 cm4

6.3.1.4 Work assionments involvino enanges (withdrawing,
uncovering , opening , valving , cisassembling , moving)
that have tne following catential as One norx
progresses:

1. Excosure of a major cortion of ene endv o a..s
radiation dose in excess of 100 mren in any one
Dour.

1 - 2. Increasino surf ace contamination levels to
! exceed 10,000 cpm /100 cm .4

|

| 3. Increasima airoorne radioactivity to values

! . exceecing 25% of those listec or referreo to in

-30-

'
.

. . - - . - - , . _ , . . . - - - . - _ . - . _ .



.- .

-a b g

Points Available

8.8 With respect to Caution Tags:

a. Who authorizes. the placing or removal of caution taos? (0.5)

b. Who authorizes the placing or. removal of all caution
tags identifying electrical arounds? (0,5)

c. What is the maximum length of time for which a caution
tag may remain in force? Explain your actions in the
event a caution tep has been in niace'for this

' duration. (1.0)

Answer (s) .

.

8.8 a. ANPS or NPS -

8.8 b. - Electrical department foramen or supervisor

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

Reference ( s)

1. Administrative Procedure 0010135, Revision 1, Section 5.1 and
5.2; SL 182.

2. Administrative Procedure 0010135, Revision 1, Section 7.3; SL
182.

.
~:

!

i

k._ ~ .
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8.9 - What are the three. restrictions regarding temporary changes
to procedures? (1.5)

Answer ( s)

8.9 The intent of the procedure is not eltered. f+0.5)

The changes are approved by 2 members of olant manacement,
one holding a SR0 license on the affected unit. (+0.5)

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

Reference ( s)
~

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

,

4

4

4

9 W
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' 8.10 During plant operations an operator observes that the RPS
. channels-_ A and B upper and lower safety channel nuclear
instrumentation power indications are readino 0% of full
power and RPS channels C and D upper and lower NI power
indications are' reading 100% of full power.

'

a. Identify 3 control room indications the operator could
use to detemine which channels had failed. (1.0)

b. What RPS functional units in the' faulted channel should
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)

W 8.10 a. Perform primary calorimetry (core flow and AT)
Perform secondery calorimetry (turbine, oower or steam
bypass demand)
Check S/G steam flow
Chpck incore getector indications
(+,.33 each,+1. max)

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

M A 2c. Bypass one of the functional audits and trip the other
functional units in each of the affected RPS channels. k #' / C Id""d8,f

jIp s T o n e.
Reference ( s)

etn ! 'P
g.

TS.3.3.1 yffe, ,

- Last Page of Section R.0 -

- LAST P. AGE OF EXAMINATION -
..

,

I

l

|

|
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U. S. NUCLEAR' REGULATORY COP 9tISSION-

_

REACTOR OPERATOR _ LICENSE EXAMINATION

|

Facility: $l' Sc,cs'e / f 1

Reactor Type: (E

Date Administered: 14Jur /3dh' '

Examiner: U/b- 9 .h
/ i

Candidate: / asoer A- t'9..

W /

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet - on top oi"the answer sheet. Points for each ouestion
are indicated in parenthesis after the ouestion. . 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

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

25 25 -2. Plant Design Including Safety
and_ Emergency Systems |

25 25 3. Instruments and Controls
24
.25 25 4. Procedures: . Normal, Abnonnal,

Emergency, and Radiological
Control'

100 TOTALS
.

,

Final Grade %

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

'

,
j.

L candidate's 5tgnature

!

! I

i

I-

.

1

'
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|

1.0 PRINCIPLES OF NUCLEAR REACTOR POWER PLANT OPERATION, j
TFIERNDDYNAMICS, HEAT TRANSFER AND FLUID FLOW (25)

'

1.1 Which one of the statements below most correctly describes l

the transformation of the energy from fission events into
heat energy? (1.0)

,

i

(a.) The energy released as kinetic eneroy of fission i

fragments provides about 50% of the energy released
per fission event.

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

(c.) About 200 Mev of energy is released per fission event
(neglecting neutrinos) of which about 15 Mev is -

,

released after a delay time.
_

(d.) All of the fission-event energy is deposited as beat
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 182.

g !^^ (** "?)|J: :: , . '; - ; . , J; !, , , ,:: ' * ' 'k
"

& ?!, !; N.
pp J~oo(TAHt S - 42,43

..

t

i

e >
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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 (C) and
th? neutron flux (4 j gives the neutron reaction rate

' (interactions per cd per sec.).

(b.)- If the themal neutron flux is doubled, the thermal
power prodirced in the nuclear reactor is doubled.

(c.) -The neutron microscopic cross section ( cr-) for a
certain element varies with neutron energy and is
dependent on the isotope of the element.

(d,) The thermal-neutron microscopic fission cross section -

for Uranium-238 is very large (at least 500 barns). [
'

Answer (s)
.,

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

Reference (s)

1. C-E PWR Simulator Training Facility, " Reactor Theory,", Florida __

Power & Light Company, SL 182. ' -7- s

foO ( 92 H bfs - 30, 65, G , 73, 79, My ec s i (17 /.y

. - -

-
..

i

O #9 ,

t
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Points Available

1.3 St. Lucie Unit 1 has been operating at a constant 100% of
full power for 7 days.

a. 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 graph. Indicate
the initial worth, the final' worth and the worth at
other significant points on the sketch. (2.0)

b.. If instead, six hours after the trip, the reactor is
critical and a constant power level maintained

brough}% of full power; show on the sketch of Part "a"at 10-
the affect of this operation. (1.0)

c. 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 maneuver. (1.0)

i

Answer ( s)

1.3 a. , eyete g), - - - - 4 t+ 4 (19 s c. f, ,. aoa e spy

b &+. * G.- 1 r u * .t 6 7. )
*'n s4

C r*5
* '\

h - ~ - . .14f d [,1s s 4 S.,. .t.f 4 r!!N, cyck 6)
-34 4 u~-

N c . +.r s. - - u z.)-

(+44) f * A 'f( ~~ ~ ~ --- : . (. ia s$ f,,. .zH
* ,,

he '

; ay -

__
cern, eye /o s)

:

# '4 Jf it. ( A,. ) dp '4 (vAf for7

appreel lo 6)

b. There Wil be no affect. (+1.0)

slare-)c. See the curve in Part "a". ( +/ 4 f* -

.

| Reference (s)

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

| ,,, u,.,t ; . pp. t cu eva s, Mgure s Al-A4, SL l *

- .- , - - . - - - - . .- -.- . ,. - - -.-. - - - . .-.--.
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,

1.4 During operation of the cower 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. Due to
coastdown,-T y,is 10*F less than T All rods are out,
and the reackor regulating system is fn. manual.

,re

maintaining the rods at their,y, back toward Tpresent positions.f while
Explain how you-would raise Ta.- re

(1.0).

b. If the steam flowrate from the steam oenerator is given
a step decrease, what is the secuence of physical
phenomena tt.at would cause the nuclear reactor power to
decrease? For example, specify the changes (or lack of
change) in the primary coolant, in the secondary loop,

"

to the core reactivity and power level . f2.0)
,

,

,

Answer ( s)

! 1.4 a. T can be increased by reducino the load on the main
tErbine (+1.0) ., 47L; Ly ,u.h .p, s %

! oda gm-x,u.- - ~ ... -. o. n .- ,._ o.,
1.4 b. ." '#T65'' steam flowrate decreases. k $.d['Y[[ e{

The temperature and pressure in the steam canerator'
.

increase (+0.5).

.T increases due to the lower steam flowrate (+0.2).. e

the increase in T , Tay,and TH increase. e

the reactivity decreases and the nuclear
Due to org, tron flux (power) decrtrases (pp.

: .

reactor neu
,

Due to the neutron flux decrease, the reactivity.

increases to bring the reactivity to zero (+0.5).

(+2.0 max).
.-

. $

Reference ( s)

: 1. Nuclear Energy Training, Module 4, Plant Performance, Section
7.1, WS Training Corporation.:

2. Nuclear Energy Training, Module 3, Reactor Operation, Section
7.2, WS Training Corporation.

4

. . _ . , . ._,_,..__..._,-____,-,_.,,__...-.,.r.,_ - _ - _ . . _ _ _ _ . , , . . _ . . ____..,___._~,..__,.,y_..
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4

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

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

b. The power plant is in a cocidown mode and the RCS
temperature is 480*F and the pressure is 900 psia.3

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

Answer ( s) f
1.5 a. 228*F (+1.0)

1.5 b. 310*F (+1.0)

Reference (s),

1. " Academic Program for Nuclear Power Plant Personnal," Volume III, General
Physics Corporation.

2. " Power Plant Thermodynamics,",,SL 182.

3 6, 31, 4 9, C# , r.1 E .,yr

_

$

i
'

. _ _ _ . ._ . . . _ _ _ _ . _ . . _ _ . _ . _ . . __ . . _ _ . _ . . _ _ . _ . . . _ . _ . _ . - . . _ _ _ _ . . . . _ _ _ _ -.
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1.6 For a nuclear reactor at a certain operatino condition,

T = 545'F and TH = 595*F. The reactor coolant finwrate is
7E107 lbm/hr and the specific heat of water under these

conditions is 1.3 Btu /lbm *F.

What is the rate of thermal energy ' heat) addition to the
reactor coolant? Show your calculations. (2.0)

Answer (s)

. . .

1.6 Q=mcAT (+1.0) .p

7= (7x10 )(1.3)(595-545)

= 4.55x109 Btu /hr (+1.0)

Reference (s)

1. " Academic Prooram for Nuclear Power Plant Personnel," Volume
III, pp. 2-138 throuoh 2-139, General Physics Corporation.

2. " Power Plant Thermodynamics,", SL 182.
.

yr 6 9,14 , 9 3

..

6
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1.7 The power plant has been operating steadily at 100% of full
. power for 5 days. The power level must be decreased (for a I

surveillance) to 80% of full power. |

a. The power level is reduced by inserting control rods.
Explain what effect this would have on the
axial-shape-index (ASI). (1.0)

b. If the operator reduces power level by borating and
maintains T on the programmed values, what effect
would this $av,e on the ASI? Explain. (1.0)

y

Answer (s)
'

1.7 a. / Adding negative reactivity to the top of the nuclear -

,

. reactor core (+0i5) 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.

1.7 b. As T
reduceI.is reduced, T is reduced more than T isHav This, via temperature feedback, wili 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 Energy Training, Module 3, Plant Performance, Section
7.2, NUS Training Corporation.

2. C-E Pwr Simulator Training Facility, " Reactor Theory," Florida,

Power & Light Company, SL 182.

--

|

4
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1.8 The reactor is critical and at the end-of-cycle (EOC)

The power level is steady at 5x10 gcentration is 50
portion of the fuel cycle. The boron co

% of full power.ppm.
T has been controlled at 532*F by the steam bypass
c8Erol 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,y, as a function of
time. Sketch your graphs on the axes af ven below. (2.0)

4,,48
r. e. ( %)

C'd,,e. ,,y a ~ < < ..

e-s :1

s sr . , e- A

s3e - to*S
136- 9 0'*i

, go-fsa a .

i . 7

a f 10
f *,.s a. ( m in

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

i ppm? Explain. (1.0)

Answer (s)
,

1.8 a. # s
( ;/a / f e . g . , a pr-N n}.r f., sf 7 , + d.s)-

,

| IO
__

,
. -

--

,

,o.

,, , (s f an ; h |* ef ' lie c. pc ** Sie s , .f 4.Th,g
,,

Y (7*. , e, |tve|1 e d w o'/ A ~ , e r entef Sg* .e
,

f, a to d *r ,:,

] ( T*a .r s fa rl's 6 o'trco'en2C /> ca" T C- / Yo p ), f) 'ESO '

, Io.c .
wi<,, - e ' n .r),e-<-

.

. . . y
a r ao

//me. (mM)
:

|

|

. - . -- . _ . , _ _ _ . . _ _ _ . . _ . . . . . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ , _ _ _ . _ . _ , . . , . . . . _ _ , . _ .
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1.8 b. The nuclear reactor power would be higher (+0.5). At BOC the
moderator temperature coefficient is almost zero and hence the overall
power coefficient is less in magnitude coming largely from the doppler
coefficient. Hence the negative reactivity from a temperature change
will be smaller in magnitude-(+0.5) ao

Reference ( s)

1. Nuclear Energy Training, Module 3, Plant Perfomance, Section 7.2, NUS
Training Corporation.

2. C-E PWR Simulator Training Facility, " Reactor Theory," Florida Power & Light
Company, SL 182.

'

.- ; 3 ' " ' .' ?_
'

,
*

_x |,.+,.

~ l ie, s/ L| ewy. sij f& L t o' : 4 [ Y ** Y '*'<* A dJ4E-

s4 ,# '

S** A s-**teef wY ebAt .h ''
~

. f ,' y;5 9 fj e . e

''
- J. y

.f ,,wrc 5$A j d .N~

x yr. 'e . . <v.- .e . a as

e .1 estc. y* v.$ .25 / PPMa:.ce. -

..

,.tilret() ,1 . < . . .

0

)Df -

=
-.

_

(Lu
.

/ . .c fa a 45 d'W f f.9y a. .-aa m
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.

'f a.f- Boc
' ~
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,

o N d ,.w..& Lg ~ .w.~ J u - /a,
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1.9 A cylindrical tank is 10 ft. in diameter and 20 ft. hich.
It is one-half filled with water. Air is the cover oss
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)

Y=(3.14)(jft)2(20ft) (+0.25)1.9
= 1570 ft (+0.25)

V gas initial = (1570){.5) (+0.25)
~

'

'' = 785 ft (+0.25)

V gas final = (1570)($75) (+0.25)
= 1178 ft (+0.25)

P1 Vi=P V (+0.25)
(14.7)(7851 = P (21178) (MIEggt. F'

o
P2 = 9 80 psia (+0.25)

Reference ( s)

1. " Academic Procram for Nuclear Power.. Plant Personnel " Volume..
III, General Physics Corporation. c4.,/e- 2 , fe e d. e9 j

| 2 C.C FWA L ~ "|* |** Yr* I" ''"f f**'Y," * t'

,,i. s n ,,-..ic ~ ~ , ,,. ia p , n. w ~ ~
,

LoyAf fon.peny , SLL 7,,ey & /32

_

e 6

i

,
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The following statements apply to ouestions 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 figures and tables. Show your work and/or how
you arrived at your answer.

1.10 What is the value of boron worth in (%ek/k)/ ppm? (1.5)

1.11 Explain why the critical Soluble Baron Concentration vs.
burnup (Figure C.2) is somewhat constant at approximately
430 ppm between 500 and 3000 EFPH. (1.5)

1.12 The nuclear reactor power level is now reduced at 70% of -

.

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

rods (programmed bank motion). What is the rod position
when the power change is complete? (2.0)

Answer ( s)

1.10 Using Figure C.1, boron worth = 12.65 pcm/opm. (+1.0 for 12.6 to 12.7)

| % k/k = 10-3 pcm/ ppm
= .01265 % ak/k/ ppm. (+0.5)

| 1.11 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 core.

The material is usually a baron-10 based material which is inserted in
place of thimble plugs. 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)

,
..

______._;
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1.12 30%/(1%/ min) = 00 min. - I
30 min. is fast with respect to Xenon chances

usino Figure A.1
reactivity = -1137 - (-780)

= -357 ocm (+1.0 for -367 to -347 ocm)

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

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

2.0 PLANT DESIGN, INCLUDING SAFETY AND EMERGENCY SYSTEMS (25)

2.1 Which one of the statements below most accurately describes
o (Z- - --. . .;;i; the design and operation of the cuench tank,

'bressurizer 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 uncovering 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 loop-1 hot leg.

(d.) The ouench 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 ouench 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 182.

.

1

*T
,

f
|

|
|

f
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Points Available
I

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

a. Sketch on the included figure the letdown and charging
system and indicate the locations to which the
discharges of the relief valves are sent. (2.0)

b.- For each relief valve ind Lte their setpoints by
labeling the figure on iti the following choices. (1.0),

(1) 200 psig

'(2) RC pressure + 10%

(3) 75 psig -

.

(4) 650 psig -

(5) 75 - 100 psig

(6) 1500 psig

(7) 14.7 psia

Answer ( s)

-r See the attached figure. (+3.0)

Reference (s) ,/
,

1. Lesson Plans and System D'e riptions #3, "CVCS and Baron Concentration
ControlSystem;"iSL182. f;,,,,,, ~ gf t o,je, g.. p_ v,,gt a ct,,,,;,, /
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The r:11:f valve set pressura is equoi to tho d: sign prc:suro'
*

(600 peig) of the intermediate pressure letdown piping and
-

letdown heat enchanger.'
>

,

2) 1,ow-pressure letdown relief valve. V-2354

The relief valve downstream of the letdown backpressure control'

valves protects the low pressure piping, purification filters,Theion exchangers and letdown strainer from overpressure.'

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

Charmina pump discharme relief valves. V-2324. V-2325. v-23263)

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 maximumThe valves are setrated total head for the pump assembly.
to open when the discharge pressure exceeds the reactor coolant

.

systes design pressure (2485) by 10 percent. .

.

:
Charmina pump suction relief valves. V-2315. V-2318. V-23214)

The relief valves on the suction side of the charging pumps
are sized to pass the maximum fluid thermal expansion rate

CfgA that would occur if the pump were operated with the suction and-

,i discharge isolation valves closed. The set pressure is less.<vO/ 4 than design pressure of charging pump suction pipingdD '-

0' gO 5) Charsina line thermal relief valve v-2435

e( A / The relief valve on the charging line downstream of the regenera-,
, g* tive heat exchanger is sized to relieve the maximum fluid -thermal

expansion rate that would occur if het letdown flow continued
after charging flow was stopped by closing the charging line ,

distribution valves. The valve is a spring-loaded check valve.

6) 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 sua 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 alars on the letdown flow
},ndicator; the design purge flow rate of the sampling system ,

' and the maximum flow rate that.the boric acid askeup system can-

Theprodude with relief pressure in the volume control tank.
set pressure is equal to the design pressure of the volume
control tank. .

.

[..}
,

1

9.3-29'

,
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Points Available
,

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

a. Starting with the fact that the flowrate of the steem
from the steam oenerator has . increased, describe the
secuence of physical events that could lead to excessive
RCS pressure. (2.0)

b. List the significant indications in the Unit 2 control

room that would indicate that a steamline break had
occurred inside containment and not a LOCA inside

! containment. (2.0)

c. Describe the actions that an operator could take to -

! prevent the pressure of the nuclear reactor coolant from *

reaching excessive repressurization. (1.0) '

f 'Sp ~ J +/u u $y,,g ,y %;n*}~) ~ I
m,~ . fu , u. . . - . , 2.

! r- 2.3 a. ,. The steam flowrate from the steam generator will -
j increase.

I The increased steam flowrate will reduce the pressure.

j and temperature in the steam generator and cause a
MSIS (+0.1)."

i
'

c_ . The low steam generator pressure, hiah steem
generator flowrate and/or hioh containment pressure!

j will cause a reactor trip (+0.1).
4

The increased steam flowrate will reduce Te and T ve -
,

.

a
i of the nuclear reactor coolant (+0.3).

~

The reduced Tay, will reduce the pressevirer level.

b$*.f'y /d/w -.// y * N ~s % n h. '?O,)a s..
;

The drop in pressurizer level will be large enouob to.

keep the heaters off (t0.3);j
,

, . .. .
.

'

i The reduced T
will cause th$y, and with no pressurizer beaters on d.

! pressurizer pressure to drop (+0;tt.
: ..

! 1, The reduced pressure allows the HPS! system to inject ..

V cold water (+M T).. ,

/} .a -;

- Question 2.3 Continued on the Next Page -' p
i

l

i

i
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When the steam generator boils dry, the heat.

extraction rate from the primary coolart to the
secondary fluid is reduced so that the heat input
rate exceeds the heat extrection rate (+Gr3).

,'n = ^

The heat, balance results in Tave increasing (+0 d). -j .

The increase in T can increase the pressurizer. avlevel and pressure I+0:3).

(+2.0 max)

2.3 b. T decreasing, nuclear reactor power increasina.

wNk constant or decreasing turbine powerj -

Increasing containment pressure, temperature and.
.

humidityy .

N0 increase in the radiation level in containment.V., .

Abnomally low level and pressure in one steem.

generatorg

Increasing containment sump level y '.

NO H2 production indication,v'.

t. :. ..o

f (+0.S'each, +1.5 max)

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

Remove heat through the good steam generator.. .

(r e ' v e ;
!p Adjust charging and letdown.,. 3

Initiaw.,n ,t_e pressurizer . sprays. ,.

. . . . -w < n .<<, cy .,

( 4 PIE W uk, +1.0 max)
s.25 *< A

Reference (s)

i 1. " Academic Program for Nuclear Power Plant Personnel," Volume
!!!, General Physics Corporation.-

*

2. 5023-3-5.6, Attachments 182. SONGS 283.
,

,

!

- ., .-_ , - _. . - . . .- - -- ,- .,.
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Points Available

2.4 Draw a one-1tne diagram of the 125 VDC Emergency and 120 VAC
Vital and Instrument System, including the batteries,
chargers, inverters, switches, breakers and backups. Use
the attached figure, Figure 2.4 It is not necessary to
draw the connections to and from the MCC 185, the 125 V DC
BUS 18 and the 120 V AC Instrument BUS IMO. (3.0)

Answer ( s)

+ 2.4 See diagram. (+3.0 max) a
!

Reference (s)

1. System Descriptions #6, " Class 1E Electrical System," SONGS -

'

283.
,

2. Lesson Plans and System Descriptions #21, "120 Volt Instrument
AC; 120 Volt Vital AC" SL 182. t e ssaa P4 ,, -r* .5J , A y u re- ,'

3. Lesson Plans and System Descriptions #22, "125 Volt DC
System," SL 182. Fyac , ,

4
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Points Available

2.5 Consider the Component Coolina Water (CCW) System for Unit
1.

a. Which of the following is NOT supplied by the CCW
System? (0,5)

1. Regenerative heat exchanger in the CVCS

2. RCP thermal barrier

3. RCP motor-oil cooler

4. Seal-water heat exchangers for the safety injection
pumps .

.

b. If a SIAS is generated, list all of the automatic -

actions which should take place in the CCW System. (1.0)

c. List 5 different components in each essential header
(critical loop) which receive CCW during a LOCA. (1.0)

d. If there is a break in the CCW System oiping such that
the CCW surge tank level decreases, what autnmatic
actions should take place on a lo-level and on a
lo-lo-level signal? (1.0)

Answer ( s)

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

2.5 b. The nonessential header (noncritical loops) of the.

CCW S stem is (are) i lated (from.the CCW, f / g
'* #.

-'

~ ~ u ;G. : p +Q '. 6 ^ /n A L ,J &,e* ~<y k (A ~ "" 4gupps (+0 5)., u3 rn .

g.8 e u"*Both of the CCW pumps are placed into operation _end.!
.

the-assentfahhead:r: : ;;r ted (+0.5). g, 4,

I'AZZ' -2.5 c. Shutdown heat exchancer.
---

2 containment emergency air coolers.

( .CS pump.

|4 CCW pump ( -e?' s- L h E h '" " % " ).

| HPSI pump.

1

- Question 2.5 Continued on the Next Page -

!
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!

LPSI pump. .

(+0.2 each, + 1.0 max)

2.5 d. On. low level in the CCW surge tank, makeup water from.

the nuclear service water system will start (MYS).
f t . C'

'On low-low level in the CCW surge tank, the,CCW surce.

g tank isolation valve wil1 close (+0.5). .$n u#1

ano I .).- w ~ en,. ~

Reference (kY"t'~~<S

~ 1. System Description #17, " Component Coolina Water System,"
SONGS 283.

2. Lesson Plans and System Descriptions #9, " Component Cooling
Water System," SL 1. .
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Points Available

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

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

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

3. The bottom half of each rod is mada of boron-carbide and
the top half is made of an alloy of silver, indium and
cadmium.

4. The manual secuential mode allows the operator to -

control the regulating banks of CEAs and to command f
their insertion or withdrawal at the high rate nf
speed.

Answer ( s)

2.6 The answer is #4. (+1.0)

Reference ( s)

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

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

283.

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

4 Lesson Plans and System Descriptions #29, "CEDMCS and Analoa
Display System," SL 182.

..
,

-
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Points Available

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

a. What is the basic pu, pose 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-line diagram showing this venting system. It

is important to indicate to where the gases are vented. (2.0)

Answer ( s)

2.7 a. The basic purpose of the ventino system is to permit the
'

operator to vent the cressurizer steam space or the -

reactor vessel from the control room (+0.5). It is used- -

to vent gases during filling and draining operations or
after an accident (+0.5).

ja 2.7 b. See the attached diagram. (+2.0 max)

Reference (s)

1. System Description #39, " Pressurizer and Pressurizer Control
System," SONGS 283.

2. Reactor Coolant System P&ID Diagram, Figure 5.1-3, SL 1.
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Points Available

2.8~ Sealina between the nuclear reactor vessel head flanges is
provided in the system design. j

a. What control room instrumentation can be used to alert
the operator of a failure in the sealino? Consider the
failure of the inner seal and also the failure of both
seal s. (1.0)

b. How is the amount of leakace from the RCS from between
the flanges determined? (1.0)

c. If there is a leakage from between the seals, the
leakage is of what type?

(1.) unidentified leakage
'

-

(2.) identified leakage |

(3.) controlled leakage

(4.) pressure boundary leakage (0.5)

Answer (s)

2.8 a. A line from the annulus is eauipped with a pressure
y transducer and transmitter which provides prcasig

indicatfortand an alarm (+0.7). The
containment-air-monitor can be used to watch for failure
of both 0-ring seal s (+0.3) .

2.8 b. The 3/4-inch line from the annulus can be valved to the
RCDT 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 r W c da " '"
higtter valve can be observed (+1.0). (+1.0 max)

2.8 c. Identifled leakage o cug effd a-t 4

D g% 2 E C- S.-

" Reference ( s) - g
1. Tech-specs 3.4.5.2, SONGS 283.

2. System Description #44; Reactor Vessel and Internals System;"
pp. 15, 18, 20; Figures 31, 32, 34, SONGS 283.

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

'

. . . - - -
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Points Available

2.9 - For each of the functions listed in (a.), (b.) and (c.) J
,

below; match the affected valves, (1.), (2.), (3.) and/or
(4.) of the main turbine. Assume that the valve position

limit is at 100%. (3.0)
,

t

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

(2.) covernor valves
(b.) valses closed by the overspeed

'

f trio etechanism (3.) reheat stop valves

(c.) valves opened when the (4.) interceptor valve
turbine is latched

'

.

Answer (s)
~

2
2.9 a. (E),(4.) (+1.0)3 ,

s__.- m ,
b. (1.),(2.),(3.),(4.) (+1.0)

'

c. (2.),(3.),(4.) (+1.0)

Reference (s) f
/

1. OP 2-0030124, SL 2. /
a ' , c o .c .2. e,p,.:: m,

,
,/

- End of Section 2.0 ---

,,/
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Points Available

3.0 INSTRUMENTS AND CONTROLS (25)

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

.0

4 a. What are..the indications of a failed section of a
dual-section VIC safety channel? (1.0)

b. Describe three control functions of the wide-range
(1.0)channel s. , ; , 4 ,, 74 ,. y,...,,,,,, , ,

-., , . ,. -

What is=the functionfs(of the control channels. (1.0)v. c.

d. What_is Q power? (1.0) f

Answer ( s)

3.1 a. Subchannel deviation alarm, hi-power channel trip, Dec. TM/ZP,4PD
. --

S ; /" _~ ~ "j3.1 b. SUR trip to the RPS,0 -

.&. - a c r * *.:
4 3.1 c. Input to RRS for Rhno, turbine power, inout to ASi for ca/c e 4 /*!rn of 405npower-ra tio,. i.. r . : F- -,< 51. a e l ., ~ . . . . ,J e. ., ; rs -

4 3.1 d. Max of f or By 'ra C y - e >

,

..
,i

Reference (s)

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

' c :-- ! - 'YN T
^

y apy 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 j
Unit I? (1.0)

l

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

- Answer ( s) -

n .-!, ,

'

+e 3.2 a. Function fnbibits from the metroscope and ADS
'

3 i

1

3.2 b. CWP
n;H, d- a. a / p,.o h o. f ._,\or+) i

,.

c aey.|, : . s p: rap s
F 3.2 c. ISH,from the logic cabinet,p -

Reference (s)

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

.,
,

4

, . . . . , , , . - -
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Points Available

3.3 Give at least 3 indications in the Unit 2 control room that
can be used as a measure of RCP cavitation? (1.5)

Answer ( s)

3.3 Erratic or lower RCP motor amperage (current).

Lower or erratic signal from the 40 across the nump.

s c I=
Increased, vibration 8 signal# .

Lower subcooled margin indication
'

. .

:
Lower DNBR margin indication.

Fluctuating steam generator ap.

Erratic or lower RCS flowrate, as presented by the plant.

computer
r .. c

o (+0.33 each, +he max.)

Reference (s)

1. Lesson Plans and System Descriptions #1, " Reactor Coolant
System,'' SL 182.

2. System Description #41, " Reactor Coolant System," SONGS 283.

3. 50 23-3-5.6, SONGS 283.

4. 50 23-3-1.7, SONGS 283.

5. Nuclear Heat Transport, El Wakel, Chapter 11.

..
.

-- . _ - - - -
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Points Available

3.4 For 'the following Process Effluent Monitors of Unit 2, oive
the type of monitor that is used. Choose from SSL, SSG,
MSG, or PIG.

a. Component-cooling-water monitor (0,5)

b. Liouid-waste discharge monitor (0,5)

c. Gaseous-waste discharge monitor (0.5) |

t d. plant ventillation monitor (high-range oble cas) (0.5) -

,

'e. Fuel-handling building stack monitor (0.5)

f. Steam-generator blowdown monitor (0.5)

Answer ( s)

3.4 a. SSL
3.4 b. SSL
3.4 c. SSG

3.4 d. MSG
3.4 e. PIG
3.4 f. SSL

Reference (s)

1. St. Lucie Exam #4, Question 40, SL 182

--

' ' -
_ _ _ . _ _ . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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Points Available

3.5 Explain the principle of operation, (det.ection) of a moveable
W in-core detectors. . hr'n+e'-- r-freirrs (1.0)

Answer (s)

3.5 The principle of detection of a fission chamber.

Reference (s)
,

1. System Descriptions #28, "Incore Flux Monitorina System,"
SONGS 283. .

.

2. Lesson Plans and System Descriptions #35, "Incore -

Instrumentation System," SL 182. .

:

.
. ,

, , ..e.. - _ , .-. .---,,---r -, - ,
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Points Available

3.6 ^ What is the difference between the MSIS actuation signals at
Unit 1 and 2? r c/2se. .:, r,,,, es . (1.5)

Answer ( s)-

3.6 For Unit 1 - MSIS is actuated at 600 osia
:.

For Unit 2 - MSIS is actuated at 300 psia or 5 psipt
containment pressure

Reference (s) -

,

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

7 4 .:,ec: c'C.y a.
,

,

:

.

:

'"
~

. ,
.

l-
:

|
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Points Available
'

'* 3.7 For esc 4v=ef Units'1 enc 3, there are 3 HPSI pumps.

a. What is the design 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 diagram showing one HPSI pump and all
valves and measurement transducers between the water
supply (s) and the RCS. Circle the valve (s) that open '

(or close) on a SIAS. (3.0) -

Answer ( s) m.

100psig(+0.5)and3[!gpm(+0.5). _fu. I McIa'# 3.7 a. we "

3.7 b. The refueling water tank, RWT, (+0.5) which has a 558,000 pa1. vol ume
(+0.5). Tech-Specs reouire 401,800 gal . (+0.5 instead of actual
volume).

4 3.7 c. See,the attached sketches So- Udis I u d A. The. 7uesk
< s :s-s to L)n ,': 1

Reference (s)

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

3.8 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 n6-
Assume that the nuclear reactor is at 1% of. full power, CVCS
controllers are in automatic and charging pump #2 and #3 are
the first and second backup pumps respectively.

Condition #1 - pressure 2270 psig and decreasing
level - 4.0% and increasing

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

,

Spray Prop Backup Letdown CP CP CP
~

Condition Valve (s) Htrs Htrs Valve (s) #1 #2 #3

#1 (1.5)

#2 (1.5)

Answer ( s)

3.8

Spray Prop Backup Letdown CP CP CP
Condition Valve ( s) Htrs Htrs Valve (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)

ciaed. q ,n.
'

#2 .CJeseth On On Open On Off Off
(0.3) (0.3) (0.3) (0.3) (0.1) (0.1) (0.1)

ta 4fe-e , il, e >- answer 's areeps

Reference (s)

, .1. . System Description #39, " Pressurizer and Pressurizer Control System," SONGS
283.

2. Lesson Plans and System Descriptions #

eg -|hd Cpa Wy (S m E e : - o s-? c e 3 5" p a g m s ''3,
-, -

k .* fp h M %'' f ,4r* m sb y t, | tsMe L0-- ."3 v'- o

:L a. (dzfzdf,p. 2 ,

..
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ST. LUCIE UNIT NO. 2
0FF-NORMAL OPERATING PROCEDURE NatBER 2-0120025, dEVISION 5

PRESSURIZER PRESSURE AND LEVEL-OFF-NORMAL OPERATION

5.0 INSTRUCTIONS:

5.1 Immediate Automatic Actions: i
,

1. 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.
'C. High pressure alarm actuates at 2340 psia and a back-up signal

will de-energize all pressurizer heaters.

D. Proportional heaters cycle f rom minimum output at 25 psi above
setpoint to maximum output at 25 psi below setpoint.

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

full open 75 psi above setpoint. -

; , , g , ,, , , ,1 s.3

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

G. Low pressure alarm actuates at 2100 psia.

H. It/LP reactor trip initiates at 1887 psia minimum pressure.

I. SIAS initiates at 1736 psia. /R5

2. Abnor=al 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 setpoint, decreasing.

D. The back-up Charging Pump receives a signal to stop at 1% 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 is received at 4% above RRS setpoint.

' F'[ Maximum letdown is 128 gpm at 9% above RRS setpoint.

G. Righ level alarm actuates at 10% above RRS setpoint.

.

-

__
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Points Available
.

3.9 While operating at a steady 100% of full power, the reactor
operator causes an inadvertent emergency boration. T dropsc10'F before he/she recognizes the situation. Explain the
response of the steam generator and of the Feedwater
Regulating Syftem to the inadvertent emergency boration
event. (3.0)

Answer ( s)

3.9 The heat transfer rate to the secondary fluid is.

reduced. ( H $) '

.

The steam temperature and pressure will decrease.(d.d
~

, .

Due to the drop in the steam-aenerator pressyre, the.

( steam-generator water level will rise. (r f.5)

Due to the increase in the water level the
regulating valve will throttle down. ( 4.r) feedwater

.

:

Due to the drop in the steam-generator pressure, the.

; steam flowrate will decrease.

Due to the reduced steam flowrate the feedwater.

regulating valve will tend to throttle down. >

The flowrate mismatch w(11 bring the steam-generator.

water level down. (+ 4.5),

(+3.6m.g)
'

Reference (s)

1. NRC. 0uestion Bank, Section 4, Number 17, SL 182.;

- End of Section 3.0 -

: .-
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Points Available
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. 4.0 : PROCEDURES: NORMAL, A8 NORMAL. EMERGENCY AND RADIOLOGICAL i

CONTROL (25) l

*
4

. 4.1 A main steam line break occurs while operating at 1005 power
operation. List the immediate Operator actions that take
place. (2.0) j

Y

" Answer (s)
'

t(. ! - V.S 7 .A3
4.1 M - 4,-& a f t h e g i y e n r e f e e e n c e , p . / imzereMIE):rt* 274

WEKt
di a n s - e-s

(+2.0 max)

Reference (s) .

.

1. EP 2-0810040 Revision 2, SL 2. (Attached) -
-
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. - * ,h. F4ERGENCY FRCCEICR2 TCMBER 2-0810040, RE7ISION 2 3
._ . s . j. M '' ' . . . . . . . . _ - MAIN STEAM L!EERENC. _ _-_ _ ; .- m

. _ _ .

s
. -.

.====
3.0 D"'.EDIATE AtJ'!CMATIC ACTION:

/
'AU'"CMATIC ACTION INITIATING E7ENT
I

_

3.1 Reactor tr!.p. 3.1 S/G pressure <626 psia

3.2 Turbine trip. 3.2 Reactor trip bus low voltage

"

3.3 Generator lock-out. 3.3 Turbine trip.

3 . '. Iransfer from Auxiliary to 3.4 Generator lock-out
Start-up trans for:ers.

3.5 MSIS. 3.5 S/G pressure <600 psia or
Contain mat pressure >5 psig.

3.6 S'JS. 3.6 RCS pressure <1736 psia or
'

.

Containment pressure >5 psig. ;

3.7 CIAS. 3.7 Contain=ent pressure >5 psig
or Containment radiation

2,10 R/ER or from SIAS
actuation.

-}.8 CSAS. 3.8 Contain: mat pressure
"

>9.3 psig concurrent with.

S'dS.

3.9 AFAS (feeds only the 3.9 S/G 1evel <20.6%
non-faulted 3/G).

'

/R2

,

G

- . _ . . . . .

O

4

%

. . . . . . .
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e * *
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'

p

_.

-_ .



.
~

31. LUCIE UFAT 2
CiERGENCY PRCCED3E NUM3ER 2-0810040, REVISION 2 [.- ..-

* MAIN STEAM LINE BREAK,
, - - - - - - - _ o

A <

4.0- D04EDIATE OPERATOR ACTION:
. _ . , . . _ . _ _ .

f

s|"/
j.

ACTION NOTES I
_

I u,

-4.1 Carry out - Lamediate operator 1
.

actions for a reactor trip
per OP 2-0030130, " Reactor
Trip / Turbine Trip." ~

4.2 Ensure SIAS actuates 4.2 SIAS actuates on:
if conditions require. RCS pressure <1736 psia

Contain=ent pressure >5 psig
'.3 If SIAS actuates on low RCS.

pressure, verify CEAs inserted
> 5 sec., then stop all Reactor
Coolant ?c=ps.

4.4 Ensure MSIS actuates if 4.4 MSIS actuates on: -

conditions require. . S/G pressure <600 psia -

Containment pressure >5 psig

4.5 Determine ' af fected S/G. 4.5 Observe S/G pressures and
levels

4.6 Ensure AFAS is establishing
flow oniv to the non-ef fected
S/G.

/R2

..
,

..
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Points Available
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4. 2 As stated in E0P 2-0120040,3 the fill and drain method of
cooling the RCS-ts an afternattse to natural cfrculation in

the yvent of foss of condensate capacity. Explain-how this
method is accomplished. (2.01

Answer (s)
P o

-

4.2 . Appendix 4 attached. (+2.g}

Reference (s)-

1. E0P 2-0120040 Revision 4,.st 2.
A-

" N, /. a . n l Caeut(sI5hn,|(hb/ew,, .

.
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P:ge 23 ci-26* * ST. LUCIE UNIT NO. 2 - '

- .q..:-EiERGENCY CPERAIIhG PROCEDURE NUMBER-2-0120040,EVISIGN=4 - ==
j,_

NATURAL CIRCULATION /C00LCOVN. . --- - - - - ' .- --- )_ , _ _ , , ,

, ._ _. .
;n . . ~ ='s-

APPENDIX D

RCS FILL AND DRAIN METHOD OF COOLING
..,

i 'REACTOR VESSEL HEAD REGION
.e

NOTE

This nachod of RCS cooldown.snould only be a: ployed in the event
I that rapid de-pressurization of the RCS is required, or Condensate L
I Storage Tank level decreases below sini=us recuired by Tech Specs. I

I CAUTION I
I DURING THIS EVOLUTION, P.usSURIEER LEVEL IS NOT A l
i VALID INDICATOR OF RCS INVENTCRY DURING TRANSIENT CONDITIONS. !
I CARE SHOULD BE EXERCISED TO OBSERVE OTHIR PARAMETERS I
i WHICH WOULD INDICATE ANY LOSS OF RCS ILINTORY. I

'. Take =anual control of the charging and letdown system. [
2. * wer RCS pressure by using auxiliary sprays into the Pressuriser.o

3. As voiding occurs in the upper reactor vessel head, a surge of water from the
ROS will cause Pressuri:er level to increase rapidly. Terminate auxiliary
spray prior to Prassurizar level increasing to 70% indicated level.

Cool the upper reactor vessel head region by charging with a Charging Pu=p :.

the RCS loop (s). Continue charging until either of the following conditions
occur:

a.1 Pressuri:er level decreases to 30% indicated level
OR
-

4.2 The upper reactor head is charged solid.

NOTE

. A solid upper head condition will be evident by an increasing
| Pressuri:er level as charging to the loops is continued. |

5. Repeat steps 1 through 4 above until SDC entry conditions are established.

w1U.
If the above were to prove unsuccessful, Pressurizar.

heaters say be used (if sufficient volune is available)
|

-- to heat up the pressurizer ~and remove a'ves'sel head"vo1d. ~ ~ ~-~ ~

"This strategy should be used only as a last resort
and will take an hour or note to be successful. *

~' . ! _. .

._, . ..__...___._ .._.. --_ -- - - - - - - - . . - -

w. $@ '
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Points Available

14.3 Define the folleming from HP-2 procedure:

a.- Radiation Area (0.5)

b.- High Radiation Area (0.5)

c.. Contaminated Area (0.5)
.

Answer (s)
+ f.JP

4.3 a. 5.1.5 (+175)
+ f.f

' 4. 3 b. 5.1.6 . (+1T tr)
' 4.J*,

4.3' c. 5.1.9 -(+t 0)'
.

.

Reference -

1. HP-2, Revision 0..SL 2. (Attached)

.

.

i.

i
i

I

G5|
1 |
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- - -, xnes?WtKaccess, to t'nejiad'iation-lantrolla<'ema

131Tmited to those individuals wno nave completed:-
-

-

ene Radiation Protection' Training 7rogram ~(see ~ ~~ 4
''

-

section 3.3.3) and are authorizea by tne Plant
Manager, or Operations Superintendent. Individuals
not receiving radiation procaction training may
enter the Radiation Controllea Area men escorted oy
an autnorized suployee. . -- - , - - -

-

5.1.4
~ ~ ,_ Fot 5:ot Areas _actaceas _cn_pt;.as-an#or-equignent, - - -

locatec in accessibic areas tnat are reading more
than ten (10) times the generai area ractation levet
(i.e. , ld inenes from contact), out not less tnan
100 mr/nr. -

p Radiation Area is any area, accessiole to personnel,
in micn tnere exists ractation at sucn levels nat
a major portion of tne cody could receive in any one
nour a dose in excess of 5 milliren, or in any 5'

'

, consecutive days a dose !n excass of 100 millirra.
-

3.1.6 High Radiation Area is any area, accassible to
U personnel, in wnicn there exists radiation at such

levels that a major portion of tne.cody could
t'eceive in any one hour a dose in excess of 100
milltren.

5.1.7 Airborne Raotoactivity Area is any area in wnien
atroorne racioactive materials axist in
concentrations in excess of tne limits for
restricted areas specified in 10 CFR 20, Appencix s,
Table I, Column I; or any area in anten
concentrations exist wnich averaged over tne numcer
of nours in any wek during anten individuals are
in the area, exceed 25 percent of tne amounts *

specified in 10 CFR 20, Appendix 8. Tasle I, Colum
I.

5.1.8 Radioactive Material Area is any area wnica contains
ractoactive material in excess of :en times tne
quantities of material specifies in 10 CFR 20
Appendix "C".

.

5.1.9 Contaninated Area is any area wnica contains
. ~

transferaole surface radigactive contamination in
' ' excess of 1000 dpm/100 cn' S-Y averaged over a major..

portion of the area..
_ - -

-

' '

5.1.10 t.ocked High Radiation Area 1s any area accessible to
personnel in mica tnere exists radiation at suen *

levels that a major portion of the cody could
receive in any one nour a dose in excess of 1000
milltres.

-

.

'
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y, - h e r e r/e c d* ** Points Available

_4 . 4 ' ' s. ,Who has the authority to release a clearance-tf it is
impossible =to contact the individual that holds the

clearance? (1.0)

b. List' all' of the, individuals by title who can authorize
clearances? (1.0)

Answer (s).

4. '4 a. . The ' av ailable . supervisor hav ing jurisdiction over .that circuit o'r-

piece of equipment. (+1.0)

4.4 'b.' NPS, AMPS, or NWE. (+1.0)

Reference-
-

1. OP-0010122 Revtsion 21, Section 5.11,'SL 182.

2. OP-0010122 Revision 21, Section 8.1, SL 182.

--
,, ,

F

i

|

l

|
i
,

i
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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 releasing a clearance. (0.5)
' t

.

Answer (s)
6-

; ' 4. 5~ False-(+I.5)
,

,

! Reference (s)

1. OP-0010122 Revision 21, Section 4.10, SL 182.

.

.

-

|

;

i

4

,9 Wf
4

\

;

1

1

#
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Points'Available

4.6 Answer True or False. (From OP-0010122) An air-operated
- Valve that . fails open shall not be considered closed unless

it is jacked closed with an' installed jacking device. (0.5)

..

Answer (s)

4. 6. True -(+ 0. 5 )

^

R'ference(s)'e

1. 0P-0010122 Revision 21, SL 182.

,

e

e

e

e

i

1

=y.
,

u
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Points Available

4.7 Oper6 ting procedure 2-0030124 has a statement that says
*0peration of the turbine at. low frequencies is to be
avoided.* Explain why this precaution is imposed and what
the consequences are of operating with degraded turbine
frequency. (1.5)

-

Answer (s) f.$ ,

W
14.7 Blace resonance is the problem (+0.5,). - 4.s"

W
Accumulative lifetfue limit is affected (te.5). gM

Reference (s)

1. OP-2-0030124, * Turbine Startup, Zero to Full Load," p. 2, SL 2.
,

.

e.

d

f

e<
.

%
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Points Available

4.8 Operating Procedure 2-1010020 has s'11mitation that states
' instrument air pressure sho'uld be maintained above 85 psig.

,What component is responsible for that limit? (1.0)
*rh e. +r.e-<hiNf ofy

A n s w e r ( s )'-

4.8 M51V5;(+1.0).

Reference (s)

1. OP 2-1010020 Revision 3, ' Instrument Air System,' SL 2.-

.

O

a

.

* #
,s

e

, I
'

l
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t

i
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Points Available

4. 9 _ Operating Procedure 2-070002p(Condensate and Feedwater
Operation System-Normal Operation) has a precaution that
states "do not operate two condensate pumps in parallel
under low or zero flow conditions." Explain why this is
imposed. (1.5)

Answer (s)
Fl$

4.9 See the attached reference. (ttF9)

Reference (s)

1. OP'2-0700020 Rey 1ston 2, " Condensate and Feedwater Operation," Section 4.4,

SL 2. (Attached)

O

e

O

|
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REVISION 2 d

/
!.0 TITLE:
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, . - s

;

/ CONDENSATE AND FEEDWATER SY3TE:t JPEMTION - NOP.::AL LPEZATICL, -

*

% . . ._ _ -

2.0 REVIEW ~AND APPROVAL:

Reviewed by Facility Review Sraup October 15. 1982
Approved by C. M. Uethy Plant ::anager October 15, 1982

?.ev131cn 2 P.eviawed by P2G / d (I 19 [
A; proved by M Af/RJ"1 h ?lant ::anager -> - / 2 - 198'4-

V'

3.1 PCIPOSE:
.

.

.

This procedura provides instructions f or valva operation required to
supply heated feedwater in a:ple qusntity and required quality to the
Steam Generators for power produccian.

e.0 LrtITS A:ID PRECAUTIONS:

4.1 The respective 2A or 23 Condensate Pump tota brea, tar =ust be open
befora operating tne 20 Condcasata Pu p transf 4: satech.

4.2 The Condensate Pucp distaarfe valve cust 5e c'.aied or less than ten
handwheel turns open when a Condensate Pu=p is started and the
system is not pressurized.

4.3 The uinimun recirculation flow for a Condansate Pucp is 2500 GP:1.
To avoid da= age to the pump, do NOT operate a Condensate Pump at
minimun flow for longer than two hours.

4.4 Do not operate two Condensate Pu=ps in parallel under low or zero
{ flow conditions. Operation of both pumps under these conditions

will cause one pump not to meet its minicus floe requirements.

4.5 Although seal water is normally supplied f rou an orificed line from
the pump discharge, Condensate Storage Tank supplied seal water
should be lined up as a backup supply. . . . . . . . _ _ _ .

4.6 Do NOT's' tart Condansate Pucp cotors core than three (3) times
successively from anbient tecperature. For subsequent starts at

i

rated temperature, allow 20 minutes of running time or 40 sinutes at
stop.

. . _ . . . .

F0R INFORMATiON ONLY
~ ^- I

This document is not controlled. 8. fore m ,
verify information ;th a controlfed document.. .c .

.._. . . _ . . _ _ . . . _ _ . .

& - & * . .G

. . . . . . . ;

*4r - 3_a m ;
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4.10 What r,recaution in OP 2-0210020 must be taken when placing3
the standby ton exchanger in service and why is.this
necessary?- (1.0)

Answer (s)-
~

4.10 See the attached reference. _ (+1.0) _

Reference (s)'

1. 0P 2-0210020 Reviston 7, Section 4.6, SL 2. (Attached)
4
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OPERATING PROCEDURE NU!!BER 2-0210020 -#- ' D .M _ _ !'

f2 VISION 7

4 -

FOR EF02MATION GHLY[ M" ' '-

CHARG!SG A.iD LETOCWN - NOP.:tAL OPERATION This document is not conkolled. lefore use, ~

2.0 /.EVIEU AND APPROVAL: *Y" ""'" * **I

3 aiawed by Facility Review Group March 30 1982
9jroved by C. M. Wethw ?lant : tanager :! arch 30 1982

3r.isica 7 Reviewed by FRG /-J/, 19h
iq) coved by MM//M#A Plan: ::anager _~2 - /3 - 19 89--

'

C7
3.) ?' ?.?OSE : -

.

This procedure provides instructions for the operation of the Charging
and Letdown System (CVCS) includind the purification section.

a.> L 2!TS MD PR2 cal;TIO:.S:

.1 Explosive uixtures of hydrogen and air in the Volu=a Control Tank
(VCT) shal:. be avoided at all times. The oxygen concentration shall
be caintained less than 2 percent by voluce.

a.2 The tecperatare of the reactor coolant downstreas of the Letdown
liest Exchanger should be =aintained less than 140 F.0

*3 To avoid operation of RV-2115 (VCT relief) due to the accuculation..

of non-condensable fases, the VCT should be vented before the
pressure approaches 65 psig (high pressure alarm setpoint).

4.4 The charging and letdown systecs should be started and stopped
simultaneously to sinisi:e pressure and temperature transients in
the Charging and Letdown System.

4.5 Letdown flow should be caintained below 135 gpa (high flow alarm
setpoint).

I 4.6 When placing the standby Ion Exchanger (IX) in service, care should
be taken to ensure the resin bed h'as been borated to closely catch

I Reactor Coolant System (RCS) boron concentration to prevent an.

i inadvertent positive reactivity insertion. A new resin bed will
) recove boric acid from the coolant water as the anion resin changes( from the hydorxyl form to the borate form.

4.7 When in Modes 1, 2, 3 and 4, two Charging Pumps shall be operable.

4.8 |tinicun NPSH of the Charging Pumps is 9 psia. Low pump suction
~

pressure trip is at 10 psia.

.

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

-.

bh
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Points Available

4.11 .0P.200250030 (Emergency-8 oration) Requires three general
conditions for; emergency boration. List these conditions
and provide'one indication / condition for each. (1.5)

Answer (s)

4.11 See the attached reference. (+1.5)

Reference (s)

1. OP 2-0250030 Revision 2, pp. 1-2, SL 2. (Attached)

.
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0FF-NOR'_AL OPERATING PROCT. DURE NO. 2-0250 30

REVISION 2 )
s

1.0 TITLE:

I".ERGENCT 30 RATION
_

:.2 REVIEW AND APPROVAL:

Raviewed by Facility Raview Group Febr;arr 9 1982

Approved by C. M. Wethy ?ian: "ans;er Fabr:ary 13 1992.

?.evision 2 Reviewed by FRG 7- N 19.7.7
Approved by # M O eme /c -1 3 " 19 7C3.,

3.0 ?'.2?OSE AND DISCUSSION:
'

his procedure provides instrue: ions for :he inf e:: ion of concentra:ed
boric acid solution into :he Raactor Coolan: Sys a: '?.05) via the
Charging Pumps.

:: the event tha: normal charging fic,w is unavailab"e. f:.:w can ':e.

directed to the Auxiliary RPSI header fres :he fischarge of the Chargi g
?' imp s .

The Boron Concsnt stion Control Sys:4- is lined :; : t ::--s : i:11 '.;-
energency borate the RCS on a Safety Injec:icn A:: a:1:n $1;.21 '3!AS)..

*h.en shutdown sargin has been confir=ed or the 3;A3 s .g.21 rese:, it is
desirable to restore the Boron Concentra: ion Con:re . Systes :o the
su:omatic make-up : ode, or the Refueling Water Tank '?J4-) :) :he sue: ion
of the Charging Pu=ps to prevent overbora:ing.

1.) SYMM' OMS :

Any one of the following conditions requiras ener;e .:7 baration:

4.1 Unanticipated or uncontrolled RCS cooldown f?!'.rtag a reae:or trip
as indicated by:

1. Reactor Low Tave-Tref alarm

'2 Decreasing reactor coolant vide range :e=; era:are i .dication ~.

,

3. Uncontrolled decrease of Pressurizer level or pressare

4 Uncontrolled decrease in steam pressues

i

h docum n
genryinro,,,,,,f".'.hanes.ss.,,,,,,

*"

. . , . .
_ , . ,

_
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. ST. LUCIE UNIT 2t '.

0FF-NOPliAL CPERATING PROCEDURr NCr.* 2-0250030, REv!SION 2-~ - ~ b""

" i -- EMERGENCY BORATION - -""

. J ' .5
. 4.0. 3YMP"0MS: (Cont.)

'4.2 Unexplained or uncontrolled reactivity increase as indicated by:

1. Abnormal Control Element Assembly insertion
..

-2. Abnormal-increase in reactor coolan: ce:pera:ure. Tave or
reactor power

3. Abnormal increase in reactor power or count rz:e -t.en shut down

a.3 Less of Shu:down Margin due to excessire Control I'.ecen: Asse=bly
insertion as indicated by:

1. Power dependent insertion (da:a processor' a*.ar:

2. Power dependen: inser: ion (ADS) alars
.

G
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, ,,e. m e mweet- e* > ' * * * 6*

O W

,m_,, ,e., so.e em v ~ *"*** ***** * *

O

6

4

. . --

m

g g g ew MD''O -*@d *4 9 OO



r- .

. . .,
e. .,

1

A Points Available

V .t
4.12 At 1005 squ11,1brium power a S/G, ruptures. List six ( 6 ) As

(9) control room indications /afarms that will occur as a
result of this event and explain whal automatic actions

"should occur. (3.0)

Answer (s)

4.12 See the attached reference. (+0'.5 each)

Reference (s)

1. E0P 2-0120041 Revtston 6, pp. 2-4, SL 2. (Attached) '

/ I

5,0 -
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ST. LUCIE UNIT 2
~ ' SGTR

*

-

~F ;.H 'EMERGENCY PROCEDURE NUMBER ~-2-01200CE,~ isvis105 o- --
_ . _ _ . = -

'

.- -- -STEAM GENERATOR-TUBB-RUPTURE - _ - - _

. . . . - -.. . =* ; -_ - - -- K ~ .- )-_

1.0 SCOPE:

This orocedure orovides operator instruction for two conditions:

1.1 S/G tube leak less than charging occo capacity (Reactor
. _ . . .

shutdown-SIAS not received).

1.2 S/G tube leak greater than charging oumo caoacity (SIAS received).
The orocedure leaves the RCS in a cold shutdown condician and the
affected Steam Generator (S/G) isolated.

2.? 3Y''? TOMS :
.

I NOTE

I

i_ These svmoto-s are alike for both a 1arre and small leak.

2.1 Unious to this incident: 2.1 Radiation monitoring
system

1. S/G Slowdown Monitor Alarm.

2. Condensar Air Ejector Alarm.
3. Main Steam Line Monitor Alarm. R6

'

Note.

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

2.2 Decreasing Pressurizer level. 2.2 Indications
Backuo Charging pump starts
Pressurizar heaters
de-energize

Alarms
E-17,H-18,H-29
H-30

2.3 Decreasing Pressurizar pressuree-. . = 2.3 Indications-- =--- . -

Backuo Pressurizer heaters
energize

Alarms
H-9,H-10,H-1,H-2,H-3, l

H-4 _ .
i

2.4 Initial increase in affected S/G. - -2.4 Deoendent on size- ofi
I level followed by return to '

tubin leak ~ ~
""

t

| orogrammed level.
Indications

. . 12-9011, 9021
,

I

k
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* ST. LUCIE UNIT 2 I
.

. .___ ._. __._ EMERGENCY PROCEDURE NUMBER-2-0120041,-REVISION--6 --- -- ;

STEAM GENERATOR TUBE RUPTURE ... . _ . -
,

4 ,1

'

. . _ . . .

2.0 SYMPTOMS: (continued)

2.5 Feed flow < steam flow on 2.5 Dependent on size of
affected S/G. tube leak

. . _ . . _ . . _. _ .

Indications
~

FR-8011/9011
FR8021/9021

2.6 Decreasing letdown flow. 2.6 Caused by decreasing
Pressurizer level

Indications
FIA-2202

2.7 Increasing charging flow. 2.7 Will cause VCT level to *

decrease

Indications
LIC-2226
FIA-2212

Alarms
M-3

, _ _ _ .. . _ . _ _ _ _ . . _ . _.._ _ .._..._ .______.__ -.
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ST. LUCIE UNIT 2 |

EMERGENCY PROCEDURE NUMBER 2-0120041, REVISION 6 -~ ~~~ l

. _ . . _ _ - .- ST'E GENERATOR' TUBE RUPTURE'
~ ~ ~ ~

;
-

g
-

^~ ''
. .. . _ . . . . _ ..-- - -- - - - - - - - - - -

3.0 AUTOMATIC ACTIONS:

3.1 Pressurizer level controls close 3.1 On both large leak and
]

letdown throttle valve to on small leak
minimize letdown flow.

3.2 S/G blowdown and samole valves 3.2 on both large leak and
close on high radiation on small leak

3.3 Pressurizer backuo heaters 3.3 On small leak only
energize. -

3.4 Reactor trio from TM/LP
(variable).

,

3.5 SIAS when RCS oressure
decreases to 1736 osia.

3.6 CIAS from initiation of SIAS.

3.7 Turbine trio from reactor trio.

3.8 Feedwater Regulating vsives
close and 15% byoats valves
open to 5% flow cosition. f'R5

3.9 Pressurizer heaters de-energize
on low-low level.

.. _ . _ - - _ . . . . _ _ . . . . . _ . . . . _ . . . . -- _
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Points Available

4.13 During blackout conditions with the diesel generator
supplying power, how are the pressurizar backup heaters.put
in service as -indicated in 07 2-0120035,#Pressur12er
Pressure and Level-Of f-Normal Op e r a t i o n"? (1.5)

Answer (s)

4.13 See the attached reference. ( + 1 '. 5 )

Reference (s)

1. OP 2-0120035, Revtston 4 " Caution,' SL 2. (Attached)

Q. Pre Cgu eise r 5.s ek- <*p //r1 * 6 r~ B/ 6 B f - D ecw|| he wnfA ,~#''

es ,eo wee: a ., cwpc te s', n., s, m3, , c wrac 4 e s)
$ I&S ,

'
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* * OFF-NORMAL OPERATING PROCEDURE NO. 2-0120035, REVISION 4 -

~ "" --PRES $URIZER PRESSURE ANIFLEVEL~-6FFERMil DFEd'fidli- -
~

]
7
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5.0 INSTRUCTIONS: (Cont.)

5.1 (Cont.) 1

5.1.1 (Cont.)
_ _ .. . . . _ -

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. /?.4

6. Maximum letdown is 128 gpa at 9 above RRS setpoint.

7. High level alarm actuates at 10% above RRS setpoint.

5.2 headiate operator Actionst

5.2.1 Abnormal Pressuriser Pressure. -

.

1. Ensure Pressurizar spray, and Proportional and Back-up '

heaters are operating properly in automatic. If not,
shift spray valve controller to HANUAL and energize or
de-energize heaters, whichever is applicable.

2. Ensure Power Operated Relief Valves are closed. If open,
~

isolate by closing V-1476 and/or V-1477 (PORY block
valves ). Refer to OP 2-0120036, " Pressurizer
Relief / Safety Valve-Off-Normal Operation". f14

3. Ensure SE-02-03 and SE-02-04 (Auxiliary spray valves) are
closed. If open, attengt 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 Ensure pressure anomaly is not caused by a large rate of
change of T,,,.

CAUTION |
DURING BLACK 0UT CONDITIONS WITH THE DIESEL GENERATOR I

SUPPLYING POWER, TE CONTROL BISTABLES FOR THE BACK-UP
HEATERS ARE N0r ENERGIZED AND ttUST BE BYPASSED.

~~ iE CdNTi0i.TNI CRES*0it
- -""#~~ ~'

~THEREy0RE 71N A~Bi1CKO'UT T

(RTGB-203JiUST R RESET AND THE KEY SWITCH SELECTED TO
-

', re s t u e c. . e de r Mo PRESSURE OVERRIDDTU REGAIN EATER CONTROL. NUIEi
A N () HOWEV C RTS WILL ONLY ENERGIZE B1 AND B4 BANXS OF

~

og BACK-UP HEATERS.

k n / r < rr o e- . i - .. - N0rE . _ . ._ . .-

yyab - If SIAS hae occurred - Pressuriser heaters cannot be
re-energized as above until SIAS has been reset. --

l-

|
. . , . .

.

. . _ _ _ _ . . . _ . . _ = _ _ _ . . . _ _ _ . . . . . . - . - .

.
. .

#
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Points Available

4.14 in the Off-Normal Procedure No. 2-0030130 (Reactor -|
Trf p/ Turbine Trip) there is a caution statement that states: |
'Do-not overfeed the 5/Es_ accomplished by throttilng the MFW ]
151 bypass or FW valves." Esplain the reason why this ,

caution is required. (1.0)

Answer (s).

he 5h|s! f 1$f,) ' ',' # ' ' ' " * x,* '"
therma s ock to .

r v<- , . . . . ,
Reference (s)

1. OP 2-0030130 Revision 5. * Reac tor Trip / Turbine Trip ," p. 9,
S L 2.

'1 .

-

,s -

**
. ,

~
20.s,

L ]
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Points Available

4.15 a. What is the prim ary purpose of the Radiation Work
Permit (RWP) at the St. Lucie plant? (1.0)

b. Identify 3 conditions when a RWP shall be used. (1.0)

C. What are the Florida Power and Light Company guideline
values for whole body exposure in ! quarter? (Assume
the-individual has a NRC-4 form on file.) (1.5)

Answer (s)
s.o w n.

4.15 h. only the underlined portions of Sections 6.3.1.1,
'

6.3.1.2, 6.3.1.3. 6.3.1.4(1), (2), (3), (+0.33 each,

+1.0 max). ,

O O-

P[ # 8 F [~ ~~4.15 c. 500 mrea/ ( -

904MhlekrTA
4.4 6-dr-- Ae 4 ea ber. aatic a 4e_- a t -e ** * har., a

,x p u r. th a_w a ._th e- AW P s o

Reference (s)

1. HP-2, Sections 6.3, 6.3.1 (attached), 6.1.1.2, 6.1.1.3, $L
142.

[

$

ge

% '/
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6.2.3.3 9ersonnel shall wear a minimum of coveralls, cotton '

.

gloves (for dry contamination) or ruocer gloves (for .

wet containation) ano snoe covers for any__
i maintenance wrk on contaminated systems. -

6.2.3.4 For jobs requiring a Radiation Work Pennit (RWP), i
the protective clotning requirements for tne jon '

snal1 De spect fied on the RWP. Personnel entering a
RWP area to perfons observation.and inspection'
activities only, may wear less than the RWP clotning
requiremnts if so directea by Healtn Pnyt.ics,

, :
,

6.3 Radiation Work Pemits ^

The rimary pur:os_4 of a Radiation Worz Pen.11t MWP) is to Vovide
Lealth physics 4 n a venicle whereby they can evaluate and plan jocs-

V, N 9 i_ n or(er p maintain raaiation exposure staxa. Ine Florida Power 4
Lignt ce.pany w e pntlosopny is basac on tne fact enat control o.?-
rcdiation.and c:nt ;ninatior. is accoapit sbed primarily by training,- - '

Healtn Ph/stes jc0 surveillance, pre-job planning, post-jon
~

,

evaluation, and s;ecial instructions. A 'iWP nonnally descrice4 tne
..

radiolocical condill2DJ of a job, the crotective clothing, mon' toring D
t_o be perfonned, and any other special tnsp.-

_

6.3.1 RWP Recuirements

An RWP shall be required for tne following conditions.

6.3.1.1 Entry into high radiation areas, atraorne '

radioactivity areas, areas contaninated to levels in
excess of 10,000 dpm/100 cm2, or into any areag /(6 posted as "RWP REqulHE0 FOR tNTRY."

4

6.3.1.2 Entry into the reactor containment at any time
during and subsequent to initial reactor startup.

6.3.1.3 Maintenance or inspection of equipment centaminated
in excess of 10,000 dpm/100 cad.

6.3.1.4 Work assignments involving enanges (withdrawing,
unc:vering, opening, valving, disassenolit;g,'moviny)'

that have the following potential as the work
.

progresses:
1
; 1. Exposure of a major portion of' ene-body to a
( radiation . dose in excess of.100 mren in any one -.,

-

hour.

2. Increasing surf ace contanination levels to
exceed 10,000 dps/100 cm2,

J. Increasing atroorne radioactivity to values
exceeding 25% of those Itsted or referred to in

-30- , _ .-
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' Lo' Section C L.2.2..,
e, .

L;
6.3.1.5 F!ealth Physics may enter an area witnout an aporoved&

( P^
,

RWP to conduct radiological surveys. Upon certain
.

( ~

; sunstituted for an RWP, as specified by procedure

"

occasions, the presence of Health Physics may be
,

,

HP-1.
,

6.3.2 Health Physics procedure HP-1, Radiation Work Pennit details
requirements for issuing, using, and terminating a HWP.m

,

6.4 Ganeral Work Guidelines
,

6.4.1 Eating, drinxing, ano smoking shall not te ;ennitted in
Cant:minated Areas. Eating and def n41ng snail not be
pannittaa in the Radiation Controlled Area except in
desisnatEd areas wnen approved by tne Health Physics
Supervisor and uncer the control of special instructions.
The special. fostructions shall be in the fann of a written'

order cc Asted sign, dich den folicwec, provides?

reasonable assurance tnat radioactive materials will not ce -

ingasted. .

.

i 6.4.2 Apprcpriate personnel monitoring cevices as specified oy
Health Physics snall be worn at all times. Pocket dosimeters
should be read at periodic intervals.

6.4.3 Personnel should report any unsafe radiological condition to
Health Physics.

6.4.4 Personnel working in a High Radiation Area shall be provided
with an instrument capanie of continuous indication of the
radiation field or te acccapanied by Health Physics.

6.4.5 Frctactive clothing as specified by the Health Physics
Manusi, RWP, or Health Physics shall :e worn by all personnel'

in the area.

6.4.6 Personnel leaving the Raciation Controlled Area shall monitor
thanselves for contamination when leaving tne area.:.

'

6.4.7 Individuals under 18 years of age shall not be admitted to,

the Radiation Ccatrolled Area.

6.5 A ORA Program Guidelines
,

-

Florida Power and Light Company is conmitted to ensure tnat cautation
| -

exposure to personnel is kept as low as reasonaoly. acnievaole (ALARA).i

by Inc6rporating a fonnal program into conpany' ractation protection
"

policies. The Al. ARA concept is not a new idea but has been applied
in tne conpany's nuclear program since it's existence desically sne
ALARA concept means that anytfrne personnel exposure ca.n be
effectively reduced witnout excesJive cost, it snould De done. This
refers to total person-cen exposure for the facility as well asindivicual exposure. This necessitates a general awareness of all

,
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b d, / S }

RADIATION ACCUMULATED DOSE LIMITS - FEDERAL (10 CFR 10)
a

Whole body, head and Without Dose'

Record . . . . . . . . . . . . . . . . . . . . 1.25 R/Qtr.trunk, blood forming-

With Doseorgans, lens of eyes,
Record . . . . . . . . . . . . . . . . . . . . 3.00 R/Qtr.and gonads.

\.

Extremities - Hands, ,

I

forearms, feet and .

|
ankI s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.75 R/ Q t r.

,

)
1
,

. Skin of Whole Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 RIQ tr.

Fetal exposure . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 500 mRlper gestation period
~

.

_

'

i
* Shall not exceed lifetime whole body dose of 5 (N 18) Reme

where N is age at last birthday. _

-

PLANT GUIDE FOR EXPOSURE RATES

'

All personnel with a Dose Record Outage . . .' . . . . . . . . . . . . . . . . . .. 500 m R/wk.
Non-outage . . . . . ... . . . .. . . . . . '.300 mR/wk. -

. 1.. PJ . 7, .g .:{ . p _. , {. _;. . 7 .

_h ' ' -

; .
.

All personnel, N o Dose Record . . . . . . . . . . . . . . . . . . . . . . . . . . . . .f.''t . 72.. . . 250 mR/Qtr..- .-
,

,

- : : .

I

.
.

.

Females, child bearing age . . . . . . . . . ... . . . . . . . . . . 250 mR/Qtr. (extendable to no greater
"

'-
.then 500 mR/2 consecutive months) ,

,

-.

.

All personnel, incomplete Dose
Records,(Extendable to 1100) . . . . . . . . . . . . . . . . . . . . . . . 800 mR/Qtr.-

p

J
|

|
All personnel with Complete
Dose Records,(Extendable

}, to 2750) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 m R/Q tr.
,

1

'

Annual Dose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 R/ year
-

,
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Pofnts Available

_ . . . . .f
4.16 When the reactFit'stretdofin Hot Standby, both groups ac

shutdown CEAs._are ' required to be aboyht}Le exercise limit.
Explain-tfiIreason for this requirement. (1,0)

}}$1f* ) w kvif// O /C A WW
Answer (s)

$
4.16 To prevent erosion of the guide tubes. (+1.8)

Reference (s)

/1. OP 2>0030128, p. 1 SL 2.

- End of Section 4.0 -
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