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ENCLOSURE 1

EXAMINATION REPORT - 50-335/0L-85-02

Facility Licensee: Florida Power and Light Company
P. O. Box 14000
Juno Beach, FL 33408

Facility Name: St. Lucie

Facility Docket No. 50-335

Written examinations were administered a+ St. Lucie EOF near Ft. Pierce, Florida.

Oral examinations were administered St. Lu Station near Juno Beach,
Florida.

5Chief Examiner:'
Sandt Lawyer / (/ Date Signed

b tif % _Approved by: m
BrupFA. Wilson, Section Chief 'Datd Signed

Summary:

Examinations on December 16-20, 1985

Oral examir ations were administered to 16 candidates; all of whom passed.
Written examinations were administered to 15 candidates, 14 of whom passed.
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REPORT DETAILS

1. Facility Employees Contacted:

*M. D. Shepherd, Florida Power and Light (FP&L) OPS Training Supervisor
*J. Charles Couture, FP&L Hot License Program
*R. Weller, FP&L Licensing Training Coordinator
*J. Barrow, FP&L Operations Superintendent
*K. Harris, FP&L Site Vice President
*D. Sager, FP&L Plant Manager

* Attended Exit Meeting

2. Examiners:

W. G. Douglas, NRC Examiner
*L. L. Lawyer, NRC Examiner
R. V. Crleniak, NRC Senior Resident Inspector (SRI)
J. Upton, PNL
R. Clark, PNL
J. D. Smith, PNL

I * Chief Examiner

3. Examination Review Meeting

At the conclusion of the written examinations, the examiners provided
M. D. Shepherd, with a copy of the written examination and answer key for
review. Utility comments on the written examination are attached as
Enclosure 4 to this report. The following resolutions are provided to these
comments.

a. SR0 Exam

(1) Question 5.07b

NRC Resolution: The answer key was changed to reflect an
acceptable range of 2800 pcm to 4300 pcm.

(2) Question 5.07d

NRC Resolution: Use of the plant curves does show that' peak xenon
cannot be overcome. Question 5.07d was deleted.

(3) Question 5.11
,

NRC Resolution: Typographical errors in the answer key to parts
a, b and d were corrected prior to grading. Part c was graded
using the candidate's answer from part a and a range of values for
B of 0.005 to 0.007 were accepted. In part d, P0AH was. not deemed

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ - _ _ _ _
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as an acceptable answer since the question clearly asked for a
specific power level in percent.

(4) Question 5.12

NRC Resolution: Calculational errors in the answer key were
corrected, the total point value for part b was reduced to'1.0 and
either the ratio 1.05 or keff of 0.9238 were accepted for full
credit.

,

(5) Question 6.04

NRC Resolution: Either answer c or d was accepted.

(6) Question 6.08a

NRC Resolution: The three means of protection as stated in the
reference are turbine trip, turbine runback, and overspeed
protection. The DEH turbine trips include loss-of-DC-power and
electrical overspeed. The overspeed protection circuit includes
the LDA and CIV. Any combination of "overspeed protection",
"LDA", or "CIV" was accepted for 0.5. Any combination of " turbinei

' trips", " loss-of-DEH-power", and " electrical overspeed" was
accepted for 0.5.

(7) Question 6.08b

NRC Resolution: The answer key was changed to reflect the two
additional answers " differential expansion" and " bearing tempera-
ture".

(8) Question 6.13d and 6.14c

NRC Resolution: The answer key was changed to indicate that
" Units 1 and 2" is the correct answer.:

(9) Question 6.14e

NRC Resolution: On page SD24-Rev.1-38 it is stated, "to ensure
that boric acid does not precipitate, hot-leg injection is
established within 10 hours... ." In Unit 2, the LPSI pumps
cannot be used for hot-leg injection. Therefore, the correct
answer is Unit 1.

(10) Question 6.15b

NRC Resolution: Either 1 hour or i day were accepted as the
correct answer.

- . . _ .
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(11) Question 7.10

NRC Resolution: The~ question was deleted.

(12) Question 7.17

NRC Resolution: Phraseology which states that the evolution
should be terminated will be accepted.

(13) Question 8.12b

NRC Resolution: Rapid RCS cooldown would not cause gases to come
out of solution AND the primary source of gas would be the RCS
flashing to steam. Steam is a gas, although not a non-condensible
gas. No change in the answer key is warranted.

(14) Question 8.14

NRC Resolution: The question was deleted.

(15) Question 8.17

NRC Resolution: Specifying the values of the temperature entry
conditions was not a required part of the answer. No change
required.

(16) Question 8.18b

NRC Resolution: The answer key was changed to reflect the
addition of 88% as an acceptable answer.

b. R0 Exam

(1) Question 1.07d

.NRC Resolution: Same as question 5.07b.

(2) Question 1.15a

NRC Resolution: The answer key was corrected to indicate a range
of 850-970 psia.

(3) Question 2.02

NRC Resolution: Same as question ti.04.

(4) Question 2.06

NRC Resolution: The answer key was changed to reflect that either
1 or 4 was a correct answer. i
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(5) Question 2.08

NRC Resolution: The answer key was corrected to indicate Units 1
and 2 as the correct answer to part e.

(6) Question 2.09d

hRC Resolution: Same as 6.14c.
.

(7) Question 2.09f'

NRC Resolution: Same as 6.14e.

(8) Question 2.10a and b

NRC Resolution: The answer key was changed to include "8 and 11
! open" in a and "13, 14 open; 1, 2 close" in b.
4

(9) Question 2.10c

NRC Resolution: The need to provide the dynamic head in ft. was'
deleted and the point value of the remaining parts were changed

| accordingly.

(10) Question 2.10d

NRC Resolution: Same as 6.15b.

(11) Question 2.12b

NRC Resolution: The question was changed during the examination
to require those components that are on the N-header at both
units. The answer key was changed to reflect this.

(12) Question 3.03

NRC Resolution: The answer key was changed to'show the correct
answer a.

(13) Question 3.04

: NRC Resolution: The answer key was changed to reflect that both c
and d are correct answers.

(14) Question 3.05a

NRC Resolution: In addition to the design pressure answer of 56 1
11 psig, an answer of 40 to 50 psig will be acceptable, thereby
including the operating pressure.

_ _ _ _
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(15) Question 3.05b

NRC Resolution: The range for an acceptable answer will be 10 to
40 seconds.

(16) Question 3.06

NRC Resolution: The answer key will be modified to accept as an
alternate answer the results of the recent plant changes in
Unit 1. The alternate answer set will be:

200
12
14

6
6

fission chamber
4 or all
fission
startup
BF3

(17) Question 3.11a-e

NRC Resolution: Based on the instructions given during the
examination, the answer key- was modified as indicated by the
Facility Comments.

(18) Question 3.13b

NRC Resolution: The correct answer is "True". The answer key was
changed accordingly.

(19) Question 4.15

NRC Resolution: The question has been modified to require any 5
of the 8. Point values were modified appropriately.

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 were no generic weaknesses noted during the oral examination.

_
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The cooperation given to the examiners and the effort to ensure an atmos-
phere in the control room conducive to oral examinations was also noted and
appreciated.

The licensee did not identify as ' proprietary any of the material provided to
or reviewed by the examiners.

1

.
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g'' ENCLOSURE 3*

U.S. NUCLEAR REGULATORY COMMISSION

SENIOR REACTOR OPERATOR LICENSE EXAMINATION

Facility: St. Lucie 1 & 2 (50-335 & 389)

Reactor Type: PWR-CE

Date Administered: December 16. 1985

Examiner: Joe Uoton

Candidate: Answer Kev

INSTRUCTIONS TO CANDIDATE:

Print your name on the line above marked " Candidate." The grade points
available for each question are indicated within parentheses after each ques-
tion. The passing grade is 70% in each of the four (4) categories and is 80%
for the total grade. Use separate paper for your answers and write on only
one (1) side of the paper, unless a specific question instructs you otherwise.
Staple this question package to your answer sheets. The examination questions
and answers will be picked up six (6) hours after the examination was started.
Read the statement at the bottom of this page. When you have finished this
examination, affirm the statement by signing your name.

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

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

30 25 6. Plant System Design,
Control, and Instrumen-
tationg

'

25 7. Procedures - Normal,X*

Abnormal, Emergency,
5- and Radiological Control

'X 25 8. Administrative Conditions,
Procedures, and Limita-
tions

Y TOTALS
,

Final Grade % |
!

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

Candidate's Signature

i
l

l
l

i
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FURTHER INSTRUCTIONS TO CANDIDATE

1. At the end of the written examination package is a copy of Figures A.1
through A.8 taken from the Unit 1 Plant Physics Curve Book. Use them as
appropriate.

2. At the end of the written examination package is a reference page contain-
ing equations, formulas, and constants. Use them as necessary.

3. Use the " Steam Tables" as necessary.

.
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St. Lucie 1 & 2Page 1 December 16, 1985

Points
Available

5.0 THEORY OF NUCLEAR POWER PLANT OPERATION. FLUIDS AND
THERMODYNAMICS (30.0)'

QUESTIONS 5.01 through 5.05 are " multiple-choice" questions.

QUESTION 5.01

A tank contains water to a level of 40 ft above the bottom of
the tank. A nitrogen gover gas is at 100 psia. The tank and
its contents are at 70 F and the density of the water is 62.4
lbm/fts. The pressure at the bottom of the tank is (1.0)

(a.) 117 psig

(b.) 117 psia

(c.) 83 psig4

(d.) 83 psia

ANSWER 5.01

(b.) (+1.0)

Reference (s) 5.01

1. St. Lucie: Thermodynamics and Heat Transfer - Module 4,
Thermodynamics, pp. 3-11.

-Section 5.0 Continued on Next Page-

_
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Page 2 St. Lucie 1 & 2
December 16, 1985

Points
Available

OUESTION 5.02

If the temperature of the tank in QUESTION 5.01 (container,
water and cover gas) were raised and if no water or cover gas
was allowed to enter or leave the tank, the pressure at the
bottom of the tank would (1.0)

(a.) increase because the water level would rise and the tem-
perature of the gas has increased.

(b.) increase because the pressure due to the water would rise
and the temperature of the gas has increased.

(c.) decrease because the water density has decreased.

(d.) decrease because the cover-gas density has decreased.

|

ANSWER 5.02

(a.) (+1.0)

Reference (s) 5.02

1. St. Lucie: Thermodynamics and Heat Transfer - Module 4,
Thermodynamics, pp. 3-11, 38-40.

!

!
|

i

!

l

1

j

-Section 5.0 Continued on Next Page-
; --.

!
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Page 3 St. Lucie 1 & 2
D cember 16, 1985

Points'

Available

OUESTION 5.03

The nuclear reactor at St. Lucie Unit 1 is called a " thermal
reactor" because (1.0)

(a.) the reactor produces themal energy as a result of the
energy released by a fission process which, on the average,
produces above 200 MeV per fission event.

(b.) the thermal power produced by the reactor is redily con-
trolled due to the presence of delayed neutrons which have
a lower average energy than fission neutrons

(c.) on the average, the neutrons produced by the fissioning
process are at an energy level that corresponds to the
temperature of the surrounding materials. .

(d.) on the average, the neutrons causing fission are at an
energy level that corresponds to the temperature of the
surrounding materials.

ANSWER 5.03

(d.) (+1.0)

Reference (s) 5.03

1. St. Lucte: Reactor Physics Training Manual, Reactor
Physics, p. 7.1-2.

l

-Section 5.0 Continued on Next Page-
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Page 4 St. Lucie 1 & 2'

Decembar 16, 1985

Points |

| Available ;

OUESTION 5.04

The isotope of plutonium, Pu2ss, can be found in the nuclear-
reactor core of St. Lucie Unit 1 because (1.0)

(a.) of the Doppler-broadening of neutron-absorption peaks for
U ss nuclei.

(b.) of the non-fission absorption of a thermal or epithermal
neutron by U se nuclei.t

(c.) of the fissioning of U s nuclei by fast neutrons.2

(d.) of the non-fission absorption of a thermal neutron by
U :s nuclei.2

ANSWER 5.04

(b.) (+1.0)

Reference (s) 5.04

1. St. Lucie: Reactor Physics Training Manual, Reactor<

Physics, pp. 7.3-10, 7.3-11, 7.3-24.
,

|

1

,

i

:

:

I

-Section 5.0 Continued on Next Page- |
1
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Page 5 St. Lucie 1 & 2 !
Decemb;r 16, 1985 i

Points
Available

OUESTION 5.05

The moderator temperature coefficient (MTC) increases with
temperature in the core of the Unit 1 power plant because (1.0)

(a.) with increasing temperature the void fraction increases.

(b.) the decrease in the water density for an increase in tem-
perature increases with temperature.

(c.) the water density decreases with an increase in temperature.

(d.) the decrease in the water density for an increase in tem-
perature decreases the amount of. boron in the core.

ANSWER 5.05

(b.) (+1.0)

: Reference (s) 5.05

1. St. Lucie: Reactor Physics Training Manual, Reactor
Physics, p. 7.5-27.

-Section 5.0 Continued on Next Page-
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Page 6 St. Lucie 1 & 2
December 16, 1985

Points
Available

i

OUESTION 5.06

Referring to Fiaure 5.06 (00ESTION), answer the following parts
to this QUESTION by choosing the correct response or by " filling-

; in the blanks". The pump has been operating at 1/2 of its
rated capacity.

a. Assume that the filter has become " plugged-up" to a greater
degree. Han does the difference in the water heights in
the local indicator (manometer) change? (INCREASE,
DECREASE, or- STAY-THE-SAME) (0.5) '

b. With this change in the filter, han does the flowrate of
the water change? (INCREASE, DECREASE, or STAY-THE-SAME) (0.5)

c. Assume that the filter's characteristics did not change,
but that the throttling-valve position has been changed
to reduce the flowrate by a factor of 2. The difference
in the water heights in the local indicator (manometer)
would (INCREASE, DECREASE, or STAY-THE-SAME)
by a factor of (1.0).

d. With this change in the throttling-valve position, the
differential pressure across the valve would
(INCREASE, DECREASE or STAY-THE-SAME) by a factor of

(1.0).

ANSWER 5.06

a. INCREASE (+0.5)

b. DECREASE (+0.5)

c. DECREASE +0.5
4 +0.5

d. INCREASE +0.5
4 +0.5

Reference (s) 5.06

1. Generic: Academic Procram for Nuclear Power Plant Person-
nal, Volume III, Nuclear Power Plant Technology, 1973,
General Physics Corporation, pp. 2-127 - 2-132.

-Section 5.0 Continued on Next Page-
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St. Lucie 1 & 2Page 7
December 16, 1985

Points
Available
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-Section 5.0 Continued on Next Page-
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St. Lucie 1 & 2
Page 8 Decenber 16, 1985

Points
Available

00ESTION 5.07

Answer the following parts of this QUESTION concerning the
operation of the St. Lucie Unit 1 power plant on Cycle 6 with
12,075 EFPH.

If the plant had been operating at 100% of full power fora.
17-1/2 hours (The plant I:ad been in HOT-STANDBY for 15
days before commencing FULL-POWER operation.), the magni-
tude of the xenon worth would be p[m(t100pcm). (0.5)

,

b. If the plant tripped while in the condition of part "a",
the magnitude of the peak xenon worth would be

(0.5)pgm (t 400 pcm).

c. When, in part " , the power level droppej35the initial"

changes resulted in the "burnup" of the Xe being

(INCREASED STAYED-THE-SAME or DECREASED)
while the production of Teissft ssi

(INCREASED, STAYED-THE-SAME, or DECREASED) and while the
rate-of-decay I as (INCREASED, STAYED-t

THE-SAME, or DECREASED). (1.5)

d. If the pl:nt tripp:d frc: : :ndition Of " quii'triu
venca" # rem 100Y cf fe!' pcwer, +gah rt curves indicate
that the plant weeld be able-te ;"ercc 9 peak -eaca by hb i3gpcm (i 10t). Megl et any change ia the be-ce
= nte: tion. a.:) -

ANSWER 5.07

a. 2100 1 100 pcm (+0.5)
j

aro, s nsn
]

b. 31- ^ . M^ p-:= (+0.5)
3

c. DECREASED +0.5
DECREASED +0.5
STAYED-THE-SAME (+0.5)

(4.srolf{d. = p cr. _ = p c...

-Section 5.0 Continued on Next Page-

,

. _ .
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Page 9 St. Lucie 1 & 2
December 16, 1985*

4

Points
Available

Reference (s) 5.07
'

1. St. Lucie: Reactor Physics Training Manual, Reactor
Physics, pp. 7.5-6 - 7.5-15.

2. St. Lucie: Administrative Procedures, 0010140, Revision
1, Control of Operator Aids, Attachment (3), Plant Physics
Curve Book, Figure A.1, A.2, A.3, A.4, A.6.

1 s
d s

:

i

!
2

.

1

i

|
4

Section 5.0 Continued on Next Page--

4

4
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Page 10 St. Lucie 1 & 2
0:cember 16. 1985

Points
aranahle

a

OUESTION 5.08

Answer the following parts of this QUESTION using Figure A.5
of the Plant Physics Curve Book for St. Lucie Unit 1 on Cycle
6, as appropriate.

a. If the Unit 1 power plar.t had been operating continuously
at 100% of full power for 400 hours, what would be the
magnitude of the reactivity worth for samarium and
neptunium? (0.5)

b. If the Unit 1 power plant had been operating continuously
at 50% of full power for 400 hours, what would be the
magnitude of the reacitivity worth for samarium and
neptunium? (0.5)

c. If, after this 400-hour run at 50% of full power, the
Unit 1 power plant had tripped, what would be the magnitude
of the reactivity worth for samarium and neptunium toward
which the core would trend? (0.5)

M.SWER 5.08

a. 650 pcin i 5 pcm (+0.5)

b. 650 pcm i 5 pcm (+0.5)

c. 700 pcm t 40 pcm (+0.5)

Reference (s) 5.08

1. St. Lucie: Reactor Physics _,Iraining Mantal, Reactor
Physics, pp. 7.5-16 - 7.5-18.

'
2. St. Lucie: Administrative procedures, 0010140, Revision

1, Control of Operator Aids, Attachment (3), Plant Physics
Curve Book, Figure A.5.

!

|

|
|

| -Section 5.0 Continued on Next Page-
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Page 11 St. Lucie 1 & 2
Decembsr 16, 1985

Points
Available

OUESTION 5.09

Answer with IRuE or FALSE to each statement given below con-
cerning suberitical operation of Unit 2 in Cycle 2.;

a. If the reactor had been shutdown for 3 months, the source-
range instruments would loose their ability to determine
the level of the neutron flux because the flux level would
be too low. (0.5)

b. The neutron flux level is determined primarily by the
neutrons produced by the intrinsic sources, the largest

18of which is due to a-particle absorption in 0 (0.5)

c. If the indicated count-rate by the source-range instruments
doubled, the reactivity margin (to criticality) has been
reduced by one-half. (0.5)

d. For each equal insertion (addition) of reactivity, it
takes a longer amount of time for an equilibrium neu-
tron-flux level to be reached as k,ff approaches unity. (0.5)

e. If 10 inches of CEA withdrawal increased the count-rate
by a source range instrument by 10 cps, then 20 inches of
CEA withdrawal would have increased the count-rate by
20 cps. (0.5)

ANSWER 5.09

a. FALSE (+0.5)

b. FALSE (+0.5)

c. TRUE (+0.5)

d. TRUE (+0.5)

e. FALSE (+0.5)

-Section 5.0 Continued on Next Page-

.
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Page 12 St. Lucie 1 & 2 |
December 16, 1985

Points
Available '

Reference (si 5.C9

1. St. Lucie: Reactor Physics Training Manual, Reactor
Physics, Section 7.7.2.

2. Generic: Nuclear Energy Training, Volume 3, Reactor
Operations, Unit 12, pp. 12.1-1 ff.

4

k

.

|

|

|

4

l

-Section 5.0 Continued on Next Page-
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Page 13 St. Lucie 1 & 2
December 16, 1985

Points
Available

00ESTION 5.10

Answer the following parts of this QUESTION by listing the
answer or by " filling-in tne blanks."

The heat transfer in the Steam Generators at St. Lucie involves
a combination of both conduction and convection. The following
equation for thg combined (overall) heat transfer coefficient
in (Btu /hr-fts- F) is ty31cally used to describe this heat
transfer.

1
U
n = 1/ht + Ar/k + 1/h2

a. If U is known for a Steam Generator, that other data
bes10esU must be known to calculate the rate of heato
transfer (in Btu /hr) from primary coolant to the secondary
water / steam? (1.0)

b. Consider two (2) Steam Generators; one is clean and new
and one has heavy mineral deposits on the outer surfaces
of the tubes. If the temperatures of the RC and the
feedwater/ steam are the same for both Steam Generators,
then the rate of heat transfer (in Stu/hr) .in the fouled-
tube Steam Generator is because the overall
heat-transfer coefficient is which could
be represented by a k. Answer SMALLER or
LARGER for each blank. (1.5)

ANSWER 5.10 ,

S utfit C.e
a. overall cre : :;;t'v,mt area for heat transfer

overall temperature difference (+0.5each)

b. SMALLER
SMALLER
SMALLER

(+0.5each)
!

|
l

!

-Section 5.0 Continued on Next Page-

l
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Page 14 St. Lucie 1 & 2
December 16, 1985

Points
Available

Reference (s) 5.10

1. St. Lucie: Reactor Physics Training Manual, Heat Transfer,
pp. 2-151 - 2-155.

QUESTION 5.11

just changedAt Unit 1, the neutron multiplication factor, k
from 0.920 to 1.004 Assumethatthiswasavefff,uickchange,q
a jump change in reactivity. Answer the following parts of
this QUESTION by " filling-in the blanks".

a. The reactivity of the core is now pcm. (0.75)

b. The change in reactivity required in going from 0.920
to 1.004 was pcm. (0.75)

c. Incediately after the jump change in reactivity, the
rentor period would be seconds. (1.0)

d. The reactor would approach a constant power level of
%. (1.0)

ANSWER 5.11

?? i "M pcm (+0.75)9-
a. sm

3 7 ^r- MTG 9o74
b. 3!EB + 1WArA = Setue-

9EEEEfM0 pcm (+0.75)
O n w/ *. t o o

c. 7.6 t 1.0 seconds (+1.0) = , o of 7 s-_j a%,y

d. 3r5 t 1% power (+1.0)
iS C R. 3~

Bgference(s) 5.11

1. St. Lucie: Reactor Physics Training Document. Reactor
Physics, pp. 7.5-1 - 7.5-2, 7.6-16 - 7.6-20.

-Section 5.0 Continued on Next Page-
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Page 15 St. Lucie 1 & 2
December 16, 1985

Points
Available

OUESTION 5.12

Assume that the neutron multiplication factor, k'8f, lo neutronsis 0.92
sfor the Unit I core and the source strength is l x

per generation.

a. idhat is the neutron population (neutrons per generation)
in the core? (1.0)

b. If the control-rod worth for a given rod was a constant
10 pcm/in. and if the rod was withdrawn 45 in., by what
multiplication factor would the neutron population in-
crease? (8.0)

ANSWER 5.12

5
S 10

(+0.5)a. "
1-k 1 - 0.92eff

61.25 x 10 (+0.5)=

r: a c.
b. (869'.Ypcm)-(10pcm/in.45in.)=Aintpcm (+0,.3F

1 - k = o o rw42fEI5 (+0.5)
o . ,: n

k=M (g
1.or

N /Ni = ,gg4 = $ M f|O T3Td2
CeO 7 ". L

Reference (s) 5.12

1. St. Lucie: Reactor Physics Training Document. Reactor
Physics, pp. 7.7-3 - 7.7-8.

-Section 5.0 Continued on Next Page-
.-
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OUESTION 5.13

Answer this QUESTION by " filling-in the blanks" with -4, -3,
-2, -1, 0, +1, +2, +3, or +4.

When an element absorbs a neutron and emits an a-particle, the
new element will have an atomic number that is
and a mass number that is compared to the original
element. (1.0)

For example, an answer of -2 means that the naw element has an
atomic / mass number that is 2 less than thr.t of the original
element; an answer of 0 means that there is no change in the
atomic / mass number.

ANSWER 5.13

-2
4

-3

(+0.5each)

Reference (s) 5.13

1. Generic: Academic Program for Nuclear Power Plant Person-
nal, Volume II, Physics, General Physics Corporation,
pp. 3-16 - 3-19, 3-47 - 3-49.

|

l

|
!

!

-Section 5.0 Continued on Next Page-
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00ESTION 5.14 ,,M

a. With ,tf team in the Steam Generator at 540 F and the
temperstmv leaving the high-pressure turbine at 300 psia,
what is the %-moisture of the steam entering the MSR7 (1.0)

b. If your answer to part "a" was 19%, what is the quality
of the steam entering the MSR? (1.0)

ANSWER 5.14

a. find the intersection of 540 F and the saturation curve;

assume a isentropic process; answer = 12 1% (+1.0)

b. %-quality = 100 - %-moisture
= 100 - 19
= 81% (+1.0)

Reference (s) 5.14

1. St. Lucie: Thennodynamics and Heat Transfer - Module 4,
Thermodynamics, pp. 18, 30-31.

,

-Section 5.0 Continued on Next Page-
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OUESTION 5.15

A rupture of a Main-Steam line is a more severe incident (a
more limiting condition) at EOC than at BOC. Briefly exclain. (2.0)

ANSWER 5.15

The MTC is less negative at BOC than at EOC (+0.67). This
difference increases the severity of the incident at EOC because
the incident provides a sudden cooling of the RCS (+0.67) which
via the MTC causes the reactivity of the core to increase
(+0.67).

Reference (s) 5.15

1. Generic: Academic Program for Nuclear Power Plant Person-
nal, Volume III, Nuclear Power Plant Technology, 1973,
General Physics Corporation, pp. 2-127 - 2-132.

-End of Section 5-
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6.0 PLANT SYSTEM DESIGN. CONTROL. AND INSTRUMENTATION (30.0)

QUESTIONS 6.01 through 6.06 are " multiple-choice" questions.

QUESTION 6.01

The Reactor Cavity Cooling System consists of two-(2) full
capacity fans with the fan that is (1.0)

(a.) in standby started automatically; f the reactor-cavity
ambient temperature, as measured by either of the two (2)
TCs located near the excore neutron detectors, alarms at

o150 FA.

(b.) in standby started automatically on a CIAS.

(c.) in standby started automatically after a 10-second delay
on LO flow in the operating fan.

(d.) in operation restarted automatically after a loss of off-
site power as demanded by the D/G shutdown sequencer.

ANSWER 6.01

(d.) (+1.0)

Reference (s) 6.01

1. St. Lucie: Primary Systend, Book 1, Training Department,
Reactor Vessel and Internals, Fuel, and Reactor Core,
pp. SD2-Rev. 1-7 - 1-8.

.-

-Section 6.0 Continued on Next Page-
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OUESTION 6.02

During Mode 1 operation with all systems / components operable ,

and aligned in the normal manner, the four (4) motor-operated i

isolation valves for the Safety Injection Tanks (SITS) are (1.0)

(a.) CLOSED to isolate the SITS from the RCS but receive an
OPEN signal on a SIAS.

(b.) interlocked with Pressurizer pressure such that, if the
RCS pressure is 2 350 psia at Unit 1, the valves would be
automatically CLOSED.

(c.) interlocked with Pressurizer pressure such that, if the
RCS pressure 2 350 psia at Unit 2, any valve that is an1
fully CLOSED would annuciate an alarm in the control room
on R-39.

(d.) operated by motors which are powered individually from
buses AS, A6, 85, and B6.

ANSWER 6.02

(d.) (+1.0)

Reference (sl 6.02

1. St. Lucie: Primary Systems, Book 2, Training Department,
'

,

Safety Injection System and Containment Removal System,
SD24-Rev. 1-18 - 1-20.

|

-Section 6.0 Continued on Next Page-
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00ESTION 6.03

The Pressurizer-System design is intended to (1.0)

(a.) compensate for volume changes in the RCS for design tran-
sients of a 10% power / min ramp or a 5% power step.

(b.) provide sufficient steam volume to prevent the water level
from reaching the relief-valve nozzles following a reactor
trip.

(c.) provide a small enough water volume to minimize the pressure
buildup in the containment following a LOCA.

(d.) provide sufficient water level to prevent draining the
Pressurizer following a load-reject incident.

,

ANSWER 6.03

(c.) (+1.0)

Reference (6.03)

1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
Book I of 2, Section 1, 1982, p. 1.

|

-Section 6.0 Continued on Next Page-
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OUESTION 6.04

The Shutdown Cooling (SDC) heat exchangers are used to remove
heat during cooldown (1.0)

(a.)ifghepressureiss1500psiaandthetemperatureiss
500 F.

(b.) if the CCW inlet temperature is s 55 F.

(c.) with the cooldown rate controlled by throttling the SDC
return valves to the LPSI headers.

(d.) with the cooldown rate controlled by throttling the- LPSI
flow-control valves which are in parallel with the SDC
heat exchangers.

ANSWER 6.04

(c.) (+1.0) e (d)
Reference (s) 6.04

1. St. Lucie: Primary Systems, Book 2, Training Department,
Safety Injection System and Containment Removal System,
pp. SD24-Rev. 1-20.

-Section 6.0 Continued on Next Page-
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OUESTION 6.05

The A and B trains of the 125 VDC System are normally lined-up
such that (1.0)

(a.) the C train is powered from either of the A or B buses
via the swing bus AB in Unit 2.

(b.) the swing bus AB is powered from the A-side train in
Unit 1.

(c.) the battery charger AB is connected to the A-side train
in Unit 2.

(d.) the swing bus AB is powered from the A-side train in
Unit 2.

ANSWER 6.05

(d.) (+1.0)
. .

Reference (s) 6.05

1. St. Lucie: Electrical Systems, Book 7, Training Department,
120 VAC Instrument and 125 VDC Distribution System,
p. SD145-Rev. 0-7 and Figure 1.

!

|
|

|
l

1

-Section 6.0 Continued on Next Page-
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OUESTION 6.06

The blowdown line of Steam Generator (S/G) 1A has (1.0)

(a.) an air-actuated containment-isolation valve inside con-
tainment which is CLOSED by a CIAS or by a blowdown HI-
radiation control signal.

(b.) a temperature-measuring element downstream of the contain-
ment isolation valve which can provide infonnation to
determine S/G temperatures for RCP starting requirements.

(c.) a flowrate sensor which controls the pressure-control
valve located just upstream of the flowrate sensor.

"

(d.) a flowrate sensor which controls both the inside and outside
of containment isolation valves to provide protection in
the event of a high-energy line break.

ANSWER 6.06

(b.) (+1.0)

Reference (s) 6.06

1. St.-Lucie: Secondary Systems, Book 4, Training Department,
Steam Generator Blowdown, pp. SD102-Rev.1-6 - 1-9.

-Section 6.0 Continued on Next Page--
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OUESTION 6.07

Refer to Figure 6.07 (OUESTION) which shows a typical level-
measuring system for such closed tanks as the Pressurizer and
the Steam Generator. Answer the following parts to this QUESTION
by choosing the correct response, by " filling-in the blanks",
or by completing the sentence.

a. The output of the D/P cell is PR - Py. This output is
(h , h 'equal to the water density times t 2

hp, hg, or hy . (0.5)
3 4 J-

b. If the reference leg broke and some of the water in the
reference leg drained out, the output of the 0/P cell,
(PR - Py), would (INCREASE, DECREASE,

or STAY-THE-SAME) and the indicated level would
(INCREASE, DECREASE, or STAY-THE-SAME) . (1.0)

c. If there were a power-plant transient which quickly reduced
the pressure in the tank, the water level in the reference
leg would (INCREASE, DECREASE) due to

(1.0).

d. Increasing containment temperature from a line break (not
from the tank or its level-measuring system) would cause
the indicated tank level to (INCREASE.

DECREASE, or STAY-THE-SAME) (0.5)

ANSWER 6.07

2 (+0.5)a. h

b. DECREASE (+0.5)
INCREASE (+0.5)

c. DECREASE (+0.5)

reference-leg water flashing to steam and flowing out of
the condensing pot (+0.5)

1

-Section 6.0 Continued on Next Page-
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CONDENSING

VARIABLE
LEG

REFERENCE LEG,
- --__z

3PRESSURE Xn ,

(P )3

bz

U
:- - - -v_ - _ A : = g y

hr '
.

.

'

h+ j
'

,

i

V
h

I

h,3

V DlP V

P Py R

Fia_ure 6.07 (OUESTION)

!

-Section 6.0 Continued on Next Page-
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ANSWER 6.07 (cont)
,

d. INCREASE (+0.5)
.

Reference (s) 6.07

1. Generic: C-E Training Document, Controllers and Process
Instrumentation, pp. 969(82W3)/ds-29 - 30.

,

a

-Section 6.0 Continued on Next Page-
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OUESTION 6.08

Answer the following parts of this QUESTION concerning the
operation and control of the Main Turbine by listing the answers
or by " filling-in the blanks".

a. The EH Control System provides the Turbine with three (3)
means of protection:

,

b. During operation, the Turbine is. monitored by the turbine
supervisory instruments for proper operation. The turbine
supervisory instruments consist of detectors for (2.0)

1. rotor position
2.
3.
4.
5.

:!'etror"I ove :P*?ANSWER 6.QS '(,, i, n .:- ocu p--,

turbine runback, turbine trip,and overspeed protection (,r Ld4 e'ha. or

(+0.5each) g , n W. u p ,,~. ,

b. 1. rotor position g, ,. g
2. vibration F. .. , ' , .' -

'

3. eccentricity
4. casing expansion
5. speed
(+0.5 each for 2 through

Reference (s) 6.08
6

1. St. Lucie: secondary systems, Book / Training Department,
DEH Control System, pp. SD127-Rev. 0-7 - 0-8.

; -Section 6.0 Continued on Next Page-
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00ESTION 6.09

Answer the following parts of this QUESTION, all of which pertain
to the Qualified Safety Parameter Display System (QSPDS).

a. The instrument sensor package for Inadequate Core Cooling
(ICC) detection provides the reactor operator a continuous
indication of the progression leading to and away from
ICC. The progression is divided into three (3) conditions
based on physical processes occurring within the reactor
vessel. The three (3) conditions are

falling coolant inventory
loss of fluid subcooling
increasing core-exit temperature

Place a #1 next to the condition that is least severe.
Place a #3 next to the condition that is the most severe,
that is of greatest concern. (1.0)

b. Figure 6.09 (00ESTION) is a sketch of a HJTC used in the
QSPDS. With the use of the figure, orovide a brief indica-
tion of the operational principle of an HJTC in detecting
a decreasing water level. (1.0)

c. The QSPDS determines three (3) Saturation Margin Monitoring
(SMM) values. List the three (3) margins and the associated
temperature sensors that are utilized. (1.5)

d. What signal is used to provide the saturation temperature? (0.5)

ANSWER 6.09

a. loss of fluid subcooling #1
falling coolant inventory
increasing core-exit temperature #3 j

(+1.0) !

l
|

|

|t

'

1
,

-Section 6.0 Continued on Next Page-
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Figure 6.09 (00ESTION)

-Section 6.0 Continued on Next Page-
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ANSWER 6.09 (cont)

b. The sensor consists of two (2) TCs one of which is heated.
If the heated TC is in water, the heat is sufficiently
dissipated that the two (2) TCs have equal outputs; if
not, there is a difference in outputs. So when'the calm
water level drops below the heated TC level, the HJTC
provides an indication. (+1.0)

c. RCS saturation margin - max of RTDs in the hot and cold
1egs. (+0.5)

upper-head saturation margin - max of the top three (3)
UHJTCs (+0.5)

CET saturation margin - max CET (+0.5)

d. Pressurizer pressure (+0.5)

Reference (s) 6.09

1. St. Lucie: control Systems, Book 5, Training Department,
Computer Monitoring Systems QSPDS Handout, pp.1-18.

-Section 6.0 Continued on Next Page-
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OUESTION 6.10

The power plant has been operating at a steady 100% of full
power for 10 days, one (1) charging pump is running, the Pres-
surizer level is 0% (with respect to the programmed level set-
point), the letdown flowrate is 40 gpm and all of the controllers
are in AUTO. What changes, if any, in the letdown flowrate
should occur and/or what alams and actions, if any, should be
taken by the CVCS as the Pressurizer level slowly decreases to
the levels indicated below? Include any differences between
Units 1 and 2.

a. -1% (0.5)

b. -2% (0.5)

c. -3% (0.5)

d. -4% (0.5)

e. -5% (0.5)

ANSWER 6.10

a. At -1% the letdown flowrate should have decreased to almost
29 gpm. (+0.5)

b. There is no change between -1% and -2%. (+0.5) ,

c. At -3% (at -2.5%) a backup charging pump should have |started. (+0.5)

By -4% a second backup charging (pump should have started
d.

at Unit 1, but not at Unit 2. +0.5)

e. At -5% a LO-level alarm occurs and backup START signal
should be sent to all of the charging pumps. (+0.5)

Reference (s1 6.10 1

1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
Book 2 of 2, Section 27, 1982, p. 8 of 11.

2. St. Lucie: Secondary systeme, Book 5, Training Department,
Reactor Regulating System, pp. SO9-Rev.1-55 and Figure 34.

-Section 6.0 Continued on Next Page-
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OUESTION 6.11

Liit the four (4) Reactor Protection System (RPS) pre-trips
that should prevent the withdrawal of a Control Element
Assembly (CEA) with the CEDS in any control mode. (2.0)

ANSWER 6.11

TM/LP
LPD
HI SUR
variable high power

! (+0.5each)

Reference (s) 6.11a

1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
Book 2 of 2, Section 27, 1982, p. 6 of 14.

-Section 6.0 Continued on Next Page-
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00ESTION 6.12

Answer the parts of this QUESTION concerning the Containment
Cooling System by " filling-in the blanks".

a. Upon the receipt of a SIAS, (1, 2, 3, or 4) con-
tainment-cooling fans should START in (SLOW, FAST,
or NORMAL) speed at Unit 1 while (1,2,3,or4)
containment-cooling fans should START in (SLOW,
FAST, or NORMAL) speed at Unit 2. (1.0)

b. Water from the System is supplied
to the cooling coils of the containment-cooling fan coolers
through motor-operated supply and return valves which
should (OPEN, CLOSE, or STAY-THE-SAME) on a
CIS. At Unit 1 there are motor-operated supply
valves while at Unit 2 there are (1.0).

ANSWER 6.12

a. 4
NORMAL
4
SLOW

(+0.25each)

b. CCW
STAY-THE-SAME
2
4

(+0.25each)

Reference (s) 6.12

1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
Book 1 of 2, Section 8, 1982, p. 3 of 5.

2. St. Lucie: Electrical Systems, Book 7, Training Department,
Containment Ventilation System, pp. SD29-Rev.0-8 - 0.9.

-Section 6.0 Continued on Next Page-
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00ESTION 6.13

Below is a list of statements / facts referring to the HPSI Systems
at St. Lucie 1 and 2. For each statement / fact, list UNIT 1,
UNIT 2, UNIT 1 and 2, or NEITHER, thereby indicating the Unit (s)
for which the statement / fact is correct. (2.5)

only two (2)ystem and power-source alignment, two (2) and
For normal sa.

HPSI pumps START upon receipt of a SIAS.

b. The HPSI pumps are sized such that one (1) pump could
deliver saturated water at a rate sufficient to maintain
the core flooded and match decay heat boil-off at the
time the ECCS switches to the recirculation mode, not
less than 20 minutes after the LOCA.

c. The refueling water tank (RWT) is designed to provide a
reservoir of borated water for the injection mode. The
tank is maintained at 200 psig with a nitrogen cover gas,

d. For normal system and power-source alignment, with a SIAS
and with a RCS pressure of 1000 psig, HPSI pumps A and B
would be providing water to the RCS.

e. For normal system and power-source alignment, a SIAS would
OPEN the four (4) header-isolation valves connecting pump
A and the injection lines. Four (4) other valves would
operate in a similar manner for pump B.

ANSWER 6.13

a. Units 1 and 2

b. Units 1 and 2

c. Neither

d. Pa * M Li m Ts | J 2. W

e. Units 1 and 2

(+0.5 each)
>

-Section 6.0 Continued on Next Page-
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Reference (s) 6.13

1. St. Lucie: Primary Systamm, Book 2, Training Department,
Safety Injection System and Containment Heat Removal System,
pp. SD24-Rev.1-13 - 1-16.

i

f
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-Sec1! ion 6.0 Continued on Next Page-'
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OUESTION 6.14

Below is a list of statements / facts referring to the LPSI Systems
at St. Lucie 1 and 2. For each statement / fact, liit UNIT 1,
UNIT 2, UNIT 1 and 2, or NEITHER, thereby indicating the Unit (s)
for which the statemant/ fact is correct. (2.5)

a. A portion of the LPSI-pump discharge flow is cooled by
CCW and is recirculated to the pump-shaft seals to help
extend seal life.

b. The discharge flow from the two (2) LPSI pumps combines
and then flows through an air-operated flow-control valve
* ' the LPSI low-pressure header.-

c. The flowrate into each of the four (4) injection legs is
individually measured by a flowrate sensor,

d. The LPSI discharge-headers connected to pump A and to
pump B are protected against overpressurization by two
(2) relief valves, one (1) for each pump header.

e. The LPSI System can be aligned to provide flow to the two
(2) hot-leg injection lines.

| ANSWER 6.14

I

a. Unit 1

i b. Unit 1

C. UNtt=2 LlO(T5 l+ 2-

d. Unit 2

e. Unit 1

(+0.5each)

-Section 6.0 Continued on Next Page-
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Reference (s) 6.14

1. St. Lucie: Primary Systame, Book 2, Training Department,
Safety Injection System and Containment Heat Removal System,
pp. SD24-Rev.1-16 - 1-18.

.

'l

;

1

I

I

!
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OUESTION 6.15

Answer the following parts of this QUESTION, all of which pertain
to the Containment Spray System, by " filling-in the blanks".

a. For the injection mode at Unit 2, each containment spray
pump is designed for ( 500) gpm with a discharge
pressure of (! 50) psig. (1.0)

b. At Unit 2, the hydrazine system is sized such that (without
replenishment) the hydrazine solution could be injected
into the containment for about one (1) (hour, day,
week). Flow of the hydrazine solution would be automa-
tically stopped by a signal from

(1.0).

ANSWER 6.15

200150 gpat (+0.5) )
2700 500 gpm (+0.5a.

r$$$
b. hour (+0.5) or cLg W

a LO-level switch on the hydrazine storage tank (+0.5)

Reference (s) 6.15

1. St. Lucie: Primary Systems, Book 2, Training Department,
Safety Injection System and Containment Heat Removal System,
pp. SD24-Rev.1-20 - 1-25.

-End of Section 6-
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I.0 PROCEDURES - NORMAL. ABNORMAL. EMERGENCY. AND RADIOLOGICAL
CONTROL (30.0)

QUESTIONS 7.01 through 7.06, are " multiple-choice" questions.

QUESTION 7.01

While operating at 100% of full power at Unit 1, all four (4)
Reactor Coolant Pumps (RCPs) are tripped. Fifteen (15) minutes
after tripping the RCPs, verification of natural-circulation
flow cannot be verified if (1.0)

(a.) the loop AT is less than the full-power AT.

(b.) the cold-leg temperature, T , is constant or decreasing.C

(c.) the hot-leg temperature, T , is steadily increasing.H

(d.) no abnormal temperature difference exists between the Tg
RTDs and the core-exit thermocouples (CETs).

ANSWER 7.01

(c.) (+1.0)

Reference (s) 7.01

1. St. Lucie: Off-Normal Goerating Procedure, 1-0030140,
Rev. 29, Blackout Operation, 5.10, p. 6.

|
1

-Section 7.0 Continued on Next Page-
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OUESTION 7.02

If an inadvertent SIAS at Unit I was received (1.0)

(a.) all four (4) RCPs would automatically trip.

(b.) the CCW to the RCPs would be isolated.

(c.) the HPSI pumps 9;ould inject water into the RCS.

(d.) a CSAS would be initiated.

ANSWER 7.02

(b.) (+1.01

Reference (s) 7.02

1. St. Lucie: Emergency Ooerating Procedures, 1-EOP-03,
Loss of Coolant Accident, p. 3.

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.03

The Unit i hydrogen recombiner should always be placed in service
when the hydrogen concentration in containment is between (1.0)

(a.) 0.5% and 3.5%

(b.) 1.5% and 3.5%

(c.) 3.5% and 4.0%

(d.) 3.5% and 10.0%

ANSWER 7.03

(a.) (+1.0)

Reference (s) 7.03

1. St. Lucie: Emergency Ooerating Procedure, 1-EOP-03, Loss
of Coolant Accident, p. 21.

.

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.04

After the receipt of a CIAS at Unit 1 there should be (1.0)

(a.) one (1) containment purge exhaust fan ON.

(b.) two (2) shield-building exhaust fans ON.

(c.) two (2) Diesel-Generators ON and LOADED.

(d.) four (4) control-room ventilation isolation valves OPEN.

ANSWER 7.04

(b.) (+1.0)

Reference (s) 7.04

1. St. Lucie: Emergency Ooerating Procedure,1-EOP-03, Loss
of Coolant Accident, pp. 37 - 38.

.

-Srction 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.05

If a Steam-Generator tube rupture occurs at Unit i and if all
RCPs are stopped, RCP restart criteria cannot be met
if (1.0)

(a.) the CCW has been lost for 4 minutes.

(b.) the RC is 30 F subcooled.

(c.) the Pressurizer level is 40%.

(d.) the unaffected Steam-Generator level is 30% wide range.

ANSWER 7.05

(d.) (+1.0)

Reference (s) 7.05

1. St. Lucie: Emergency Ooerating Procedure, 1-EOP-04, Steam
Generator Tube Rupture, p. 6.

i

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.06

If the HPSI pumps were running during an excess-steam demand
event at Unit 1, the HPSI pumps should not be throttled or
stopped if (1.0)

0
(a.) the RC is 40 F subcooled.

(b.) the Pressurizer level is 20%.

(c.) both Steam-Generator levels are 50%.
.

(d.) the reactor-vessel level is 60%.

ANSWER 7.06

(b.) (+1.0)

Reference (s) 7.06

1. St. Lucie: Emeraency 00eratind Procedure, 1-E0P-05, Excess
Steam Demand, p. 6.

QUESTION 7.07

Answer this QUESTION by " filling-in the_ blank". The Operating
Procedure, OP-2-0030121, " Reactor Plant Heat-up - Cold to Hot

Standby," states that, " hot-leg suction valves 3651,365g,to3480, and 3481 must be OPEN when RC temperature is ( 131 F
ensure protection. (0.5)

ANSWER 7.07

LTOP (+0.5)

Reference (s) 7.07

1. St. Lucie: Ooerating Procedures, 2-0030121, Reactor Plant
Heat-up - Cold to Hot Standby, p. 6.

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.08

List the three (3) conditions that require emergency boration
at Unit 1. (1.5)

ANSWER 7.08

1. Unanticipated or uncontrolled RCS cooldown following a
reactor trip (+0.5)

2. Unexplained or uncontrolled reactivity increase (+0.5)

3. Loss of shutdown margin due to excessive CEA insertion
(+0.5)

Reference (s) 7.08

1. St. Lucie: Off-Normal Ooerating Procedures, 1-0250030,
Rev. 4, Emergency Boration, p. 2.

OUESTION 7.09

When the turbine is spinning at greater than 180 rpm at Unit 2,
why must vacuum be maintained in the condenser? (1.0)

ANSWER 7.09

to prevent heating the rotor due to windage (+1.0)

Reference (s) 7.09

1. St. Lucie: Ooerating Procedures, 2-0030124, Rev. 12,
Turbine Startup Zero to Full Load, p. 1.

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.10

| An:wcr LS"I cr FALSE. 'Jper cpenia; a sippia; contataea te
re :ive a new fuel el:::nt, it w uld b per !::ible if a few
inche; cf water were found i &the 00ntainer. (0,5)

ANSWEiHN40 {v
T"UC (+0v5) f0

c fc rencef si-4.10a

1. --Sh Lucie: .- Onerating-procedures , 2-1510020, oeceipt and
4 fanning- of New-Fueb-8,4r2-Nett-M

i

I

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.11

Diffne the following radiological terms

a. Radiation Area (0.5)

b. Hot-Spot Area (0.5)

c. Locked High-Radiation Area (0.5)

d. Contaminated Area. (0.5)

ANSWER 7.11

a. > 5 mR/hr or > 100 mR in 5 days. (+0.5)

b. Hot Soot Areas are areas on pipes and/or equipment, located
in accessible areas, where the average radiation level is
less than that of a High Radiation Area, and where the
reading is more than ten (10) times that of a Radiation
Area, but not less than 100 mR/hr. (+0.5)

c. Locked Hiah Radiation Area is any area, accessible to per-
sonnel, in which there exists radiation at such levels
that a major portion of the body could receive in any 1
hour a dose in excess of 1000 millirem. (+0.5)

d. Contaminated Area is any area which contains transferable
surface radioactive contamination in excess of 1000 dpm/100
cm averaged over a major portion of the area. (+0.5)2

Reference (si 7.11

1. St. Lucie: Health Physics Manual, HP-2, Sections 5.1.4,
5.1.5, 5.1.9, 5.1.10, p. 16.

-Section 7.0 Continued on Next Page-
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Points
Available

GUESTION 7.12

With a cold Turbine at Unit 2, turbine roll and startup should
"

be performed in the "
"mode of operation. A transfer to "

mode is performed when the unit is at some significant load. (1.0)

ANSWER 7.12

" single valve" (+0.5)
" sequential valve" (+0.5)

Reference (sl 7.12

| 1. St. Lucie: Ooerating procedures, 2-0030124, Rev. 12,
Turbine Startup Zero to Full Load, Section 4.14, p. 2.

QUESTION 7.13

Operation of the Unit 2 Turbine Generator at low frequency is
to be avoided due to the probable occurrence of

Fill in the blanks. (0.5).

ANSWER 7.13

blade resonance (+0.5)

Reference (sl 7.13

1. St. Lucie: Ooerating Procedures, 2-0030124, Rev. 12,
Turbine Startup Zero to Full Load, Section 4.13, p. 2.

:

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.14

ansxer IRllE or FALSE. # ew fuel-shjpping containers should notN

be stacked more than five (5) hight. (0.5)

ANSWER 7.14

FALSE (+0.5)

P.aterence(si 7.14

1. St. Lucie: Ooeratina Procedures, 2-1610020, Receipt and
Handling of New Fuel, Section 4.19, p. 2.

QUESTION 7.15

If emergency boration is required at Unit 1, wha.t are the six
(6) IMMEDIATE OPERATOR ACTIONS? (3.0)

ANSWER 7.15

1. Place the mode selector switch in the MANUAL or BORATE
position. (+0.5)

2. Verify V-25E. (boron load control valve) is closed. (+0.5)

3. Start either 1A or 1B boric acid pump. (+0.5)

4. Close V-2510A V-2511 (recirculation valves). (+0.5)

5. Open V-2514 (emergency borate valve). (+0.5)

6. If V-2514 fails to open, cxn either V-2508 or V-2509
(gravity free valves) and closed V-2501 (VCT outlet). (+0.5)

Reference (si 7 15

1. St. Lucie: Off-Normal Ooerating Procedures, 1-0250030,
Rev. 4, Emergency boration, p. 3.

-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.16

" Fill-in the blanks" for the following table according to the
10CFR20 Limits for external occupational exposure. (3.0)

1. /QTR whole body - without NRC Form 4
/QTR whole body - with NRC Forn; 4

provided the accumulated occupational
dose does not exceed .

2. /QTR - skin

3. /QTR - extremities

ANSWER 7.16

1. 1-1/4 rem (+0.5)
3 rem (+0.5)
lifetime (+0.5)
5(N-16), N = age (+0.5)

2. 7.5 rem (+0.5)

3. 18.75 (+0.5)

Reference (s) 7.16

1. Generic: Code of Federal Regulations, Energy,10, Revised
January 1, 1981, Section 10CFR20.101, pp. 204-205.

2. St. Lucie: Health Physics Manual, HP-2, Section 6.1.1.1,
p. 23.

J

|

!

-Section 7.0 Continued on Next Page-
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i Points
Available

OUESTION 7.17

Answer this QUESTION by " filling-in the blanks". During Unit
2 reactor plant geatup - cold to hot standby, when RCS tempera-
ture reaches 406 F, the Operating Procedure directs you to adjust
PIC-2201 to obtain approximately 100 gpm letdown flow. A caution
statement states, "if no Pressurizer-level instruments indicate
a change in level within 30 minutes,

and investigate." (1.0)

ANSWER 7.17

balance charging and letdown (+1.0) og. bedte cadmow .

Reference (s) 7.17

1. St. Lucie: Ooerating Procedures, 2-0030121, Reactor Plant
Heat-up - Cold to Hot Standby, p. 6.

:

-Section 7.0 Continued on Next Page-
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Points
Available

00ESTION 7.18

What are the immediate operator actions on a complete loss of i
off-site electrical power? [ Procedure 1-0030140 (Blackout
Operation)] (5.0)

ANSWER 7.18

1. Trip Turbine and reactor manually. (+0.5)
;

2. Ensure all CEAs are fully inserted and reactor trip breakers
are open. (+0.5)

3. Ensure turbine valves are closed. (+0.5)

4. , Ensure Generator Exciter Supply breaker and Generator
breakers are OPEN. (+0.5)

5. Place Reheater Control System in MANUAL, the CLOSE TCVs.
(+0.5)

6. . Ensure that Diesel Generators have started and are feeding
only emergency buses. (+0.5)

7. Open Startup Transformer breakers. (+0.5)

8. Reduce Tavg to reference setpoint (Tref = 532 F) by manual
operation of the Atmospheric Steam Dump valves. (+0.5)

9. Isolate S/G blowdown. (+0.5)

10. , Verify 1C steam-driven AW Pump has started and has estab-
11shed flow to the S/Gs. If A W Pumps have started due
to the auto start feature, manual control can be taken
after the auto actions are completed. (+0.5)

Reference (s) 7.18

1. St. Lucie: Off-Normal Ooerating Procedure, 1-0030140,
Rev. 29, Blackout Operation, Section 4.0, p. 4.

|
-Section 7.0 Continued on Next Page-
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Points
Available

OUESTION 7.19

Answer IRijf or FALSE. A containment purge can be made at Unit
I without a gaseous-release permit. (0.5)

ANSWER 7.19

FALSE (+0.5)
,

Reference (s) 7.19

1. St. Lucie: Ooerating Procedure, 1-0530021, " Controlled
Gaseous Batch Release to Atmosphere", H.2, p. 1.

QUESTION 7.20

What four (4) conditions are checked according to 1-E0P-01
(Standard Post Trip Actions St. Lucie Unit 1) to verify
plant electrical power requirements are satisfied? (2.0)

ANSWER 7.20

Verify plant electrical power requiremerits are satisfied by
the following:

1. Turbine tripped (GVs and TVs closed). (+0.5)

2. Generator OCBs (8W26 and 8W30) and exciter breaker (CB FB
1) open. (+0.5)

3. Electrical auxiliaries transfer from Auxiliary to Start

Up Transformers. (+0.5)

4. Verify at least one (1) DC bus is energized. (+0.5)

Reference (s) 7.20

1. St. Lucie: Emercency Ooerating Procedures, 1-EOP-01,
,

Standard Post Trip Actions, p. 4.

-Section 7.0 Continued on Next Page- |
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Points
Available ,

OUESTION 7.21

What are the IMMEDIATE OPERATOR ACTIONS for Emergency Procedure
2-0030143 (Total Loss of AC Power)? (2.0)

ANSWER 7.21

IMMEDIATE OPERATOR ACTIONS:

1. Ensure all CEAs on bottom, and reactor trip breakers open.
(+0.5)

<

2. Ensure 2C AFW Pump is restoring S/G level. (+0.5)

3. Close HCV-08-1A and HCV-08-1B (Main Steam Isolation
valves). (+0.5)

4. Isolate letdown flow by closing V-2515, V-2516, and V-2522
(Letdownisol.). (+0.5)

Reference (s) 7.21

1. St. Lucie: Emergency Procedure, 2-0030143, Rev. 8, Total
Loss of AC Power, Section 4.0, p. 3.

.

-End of Section 7-
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Available

8.0 ADMINISTRATIVE PROCEDURES. CONDITIONS. AND LIMITATIONS (30.0)

QUESTIONS 8.01 through 8.05 are " multiple-choice" questions.

00ESTION 8.01

The definition that states,

"This classification is represented by events which involve
an actual or potential substantial degradation of the
level of safety of the plant combined with a potential
for limited uncontrolled releases of radioactivity from
the plant."

applies to (1.0)

(a.) an Unusuai Event.

(b.) an Alert.

(c.) a Site-Area Emergency.

(d.) a General Emergency.

ANSWER 8.01

(b.) (+1.0)

Reference (s) 8.01

1. St. Lucie: St. Lucie Plant Administrative Procedures
and E-Plan Imolementing Procedures, 3100022E, Revision
14, Classification of Emergencies, p. 2.

,

-Section 8.0 Continued on Next Page-
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Points
Available

OUESTION 8.02

During plant emergencies which enable the release of radioactive
material to the environment the Emergency Coordinator, or his

,

designee, is responsible for (1.0)

(a.) ensuring that off-site monitoring is performed.

(b.) informing the appropriate off-site agencies concerning
off-site field monitoring data.

(c.) the direction of the off-site monitoring team to ensure
that their exposures are within 10 CFR 20 limits.

(d.) comparing estimated dose projections obtained from field
measurements to those based on plant-release conditions.

ANSWER 8.02

(a.) (+1.0)

Reference (s) 8.02

1. St. Lucle: St. Lucie Plant Administrative Procedures
E-Plant Imolementina Procedures, 3100035E, Revision 3,
Off-site Radiological Monitoring, pp.1-2.

-Section 8.0 Continued on Next Page-
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. Points
Available

:

OUESTION 8.03
,

The person directly responsible for maintaining the Disconnected
Lead and Temporary Jumper Log is the (1.0)

(a.)NPS

(b.) ANPS

(c.) STA

(d.) Reactor Control Operator

ANSWER 8.03

(d.) (+1.0)'

Reference (s) 8.03

1. St. Lucie: St. Lucie Plant Administrative Procedures,
0010124, Revision 12, Control and Use of Jumpers and Dis-
connected Leads in Safety Related Systems, p. 4.

-Section 8.0 Continued on Next Page-
;,
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OUESTION 8.04

Authorizing, placing and removal of all Caution Tags which
identify Electrical Department grounds is the responsibility
of the (1.0)

(a.) Operations Supervisor

(b.) Assistant Nuclear Plant Supervisor (ANPS)

(c.) Nuclear Plant Supervisor (NPS)

(d.) responsible Electrical Department Foreman or Supervisor

ANSWER 8.04

(d.) (+1.0)

Reference (si 8.04

1. St. Lucie: St. Lucie Plant Administrative Procedures,
0010135, Revision 1, Caution Tag Clearance Procedure, p.1.

-Section 8.0 Continued on Next Page-
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Points
Available

OUESTION 8.05

In event of a medical emergency at St. Lucie, the duties and
responsibilities of the Emergency Coordinator include (1.0)

,

(a.) the notification during business hours of the Duty Call
Supervisor who should notify Health Physics, the Operations
Superintendent and the Emergency Control Officer.

(b.) the notification during business hours of the Plant Manager
who should notify Health Physics + - Operations Superin-
tendent and the Emergency Contrr 'cer.

(c.) ensuring that the victim's TLD f-reading dosimeter
are transported with the victir . LAWNWOOD MEDICAL
CENTER.

(d.) ensuring that the victim is der.i iated on-site and
then transported to the LAWNWO TL CENTER.

ANSWER 8.05

(b.) (+1.0)

Reference (s) 8.05

1. St. Lucie: St. Lucie Plant Administrative Procedures
and E-Plan Imnlementina Proc" hres, 3100021E, Revision
19, Duties and Responsibilities of the Emergency
Coordinator, pp.16-17.

.

-Sect on 8.0 Cont nued on Next Page-i i
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Points
Available

,

OUESTION 8.06

Prior to review by the FRG, jumpers / lifted leads may be installed :
'

in Safety Related Systems provided that three (3) criteria are
4

met which are [ select three (3)]: (1.5)

1. The calibration of the system would not be altered..

2. The intent of the system operation would not be altered.

3. The request has cleared the QC Department.

4. The request has been approved by two members of the plant
staff at least one of whom holds an SRO license on the
affected unit.

'

5. The request will be reviewed by the FRG and approved by
the Plant Manager within 14 days of the installation.

!
'

ANSWER 8.06;

| 2., 4., 5. (+.*.Seach) i
,

Reference (s) 8.06
,

.

I 1. St. Lucie: St. Lucie Plant Administrative Procedures, *

' 0010124, Revision 12, Control and Use of Jumpers and Discon-
nected Leads in Safety Related Systems, p. 5.

:

1

1 -Section 8.0 Continued on Next Page-
!
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OUESTION 8.07

Match one of the plant operating staff members given in
Column A to one Emergency Function given in Column B. (2.5)

COLUMN A

1. Watch Engineer
2. Health Physics Supervisor
3. Nuclear Plant Supervisor
4. Shift Technical Advisor
5. Chemistry Supervisor

COLUMN B

a. Emergency Coordinator
b. Primary Radiation-Team Leader
c. Fire-Team Leader
d. Team Leader, First Aid / Decontamination
e. Accident assessment and initial technical support neces-

sary for repair or corrective action

ANSWER 8.07

a. 3 (+0.5)

b 2 (+0.5)

c. 1 (+0.5)

d. 5 (+0.5)

e. 4 (+0.5)

Reference (s) 8.07

1. St. Lucie: St. Lucie Plant Administrative Procedures
and E-Plan Imnlementing Procedures, 3100023E, Revision
29, On-Site Emergency Organization and Roster, pp. 1-4.

-Section 8.0 Continued on Next Page-
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Points
Available

00ESTION 8.08

List four (4) emergencies generated by natural causes for
which St. Lucie has developed Emergency Procedures. (1.0)

ANSWER 8.08

Tornadoes

Hurricanes

Abnormal Water Level

Earthquakes

(+0.25each)

Reference (s) 8.08

1. St. Lucie: St. Lucie Plant Administrative Procedures
and E-Plan Imnlementina Procedures, 3100024E, Revision
12, Natural Emergencies, p.1.

-Section 8.0 Continued on Next Page-
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OUESTION 8.09

Answer this question by " filling-in the blank".

If an individual became contaminated during the performance of
his duties, and must be transported off-site to a hospital for
treatment of injuries sustained in the incident, this event
would be classified as an (0.5).

ANSWER 8.09

Unusual Event -(+0.5)

Reference (s) 8.09

1. St. Lucie: St. Lucie Plant Administrative Procedures
and E-Plan Imolementing Procedures, 3100022E, Revision
14, Classification of Emergencies p.11.

QUESTION 8.10

Answer this question by " filling-in the blank".

During an emergency in which a controlled release will be neces-
sary, prior to making any rec.onnendations for off-site protective
action, the Emergency Coordinator shall (0.5).

ANSWER 8.10

determine (estimate) projected off-site doses (+0.5)

Reference (s) 8.10

1. St. Lucie: Plant Administrative Procedures and E-Plan
Imolementing Procedures, 311021E, Rev. 19, p. 19.

F

i

-Section 8.0 Continued on Next Page- |
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OUESTION 8.11

The duties and responsibilities of the Emergency Coordinator
includes the notification of the State of Flordia authorities.
The notification message requires that the State be provided

! with four (4) pieces of meteorological data. One (1) cf these
pieces of data is the " stability class". List two (2) other

|
pieces of meteorological data to be transmitted to the State. (1.0)

ANSWER 8.11

wind direction

wind speed

sectors affected

(+0.5 each, +1.0 max)

Reference (s) 8.11

1. St. Lucie: St. Lucie Plant Administrative Procedures -

and E-Plan Imolementing Procedures, 3100021E, Revision
19, Duties and Responsibilities of the Emergency
Coordinator, p. 8.

!

I

I
|

-Section 8.0 Continued on Next Page-
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Available

i 00ESTION 8.12

Answer the parts of this QUESTION by supplying the answer and
by " filling-in the blanks".

In Off-Normal Operating Procedure, 2-0120037, " Reactor Coolant
Gas Vent System Off-Normal Operation," there is listed the
following SYMPTOM,

" Plant events have occurred [such as Safety Injection
Tank (SIT) discharge, rapid RCS cooldown, or core-
uncovery events] that may result in the presence of
a gaseous void in the vessel head."

a. What is the primary source of gas for the void following
SIT discharge? (0.5)

b. What is the primary source of gas for the void following
rapid RCS cooldown? (0,5)

c. What is the primary source of gas for the void following
core-uncovery event? (0.5)

d. The procedure contains steps to determine the " Venting
Time Period" in order to limit the concentration of

within (0.5).

ANSWER 8.12

a. the nitrogen cover gas (+0.5)

b. RCS coolant flashing to steam (+0.5)

c. hydrogen from oxidation of the cladding (+0.5)

d. hydrogen (+0.25)
containment (+0.25)

l

Reference (s) 8.12

1. St. Lucie: Off-Normal Ooerating Ooerating Procedure,
2-0120037, Rev. 4, Reactor Coolant Gas Vent System Off-
Normal Operation, pp.1, 2, 9.

-Section 8.0 Continued on Next Page-
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00ESTION 8.13

Answer ] ele or FALSE to each of the responses to the following
statement.

All holders of SRO Licenses who are Reactor Control Operators
at St. Lucie Unit 2 shall (according to the Emergency Plan
Implementing Procedure No. 3100034E) be prepared to (2.5)

a. assume the role of Emergency Coordinator,

b. assume the role of Team Leader for Decontamination.

c. estimate off-site radiation doses.

d. assume the role of directing the TSC.

e. determine the recommended off-site protective actions.

ANSWER 8.13

4 a. TRUE

b. FALSE

c. TRUE

d. FALSE |

!e. TRUE

(+0.5each)

Reference (s) 8.13

1. St. Lucie: St. Lucie Plant Administrative Procedures
and E-Plan Imolementing Procedures, 3100034E, Revision
5, Maintaining Emergency Preparedness - Radiological
Emergency Plan Training, p. 4.

|

-Section 8.0 Continued on Next Page-
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OMSTION 0.14

.__......,u,,. ni.i r.e,n. . n.u, u., , u. -- . . . - . u. .... --_..... m. a... . <,i.i.___
.. . -. .. ..s . . . ,7 . . . . . . . . ,m.m. ,

_ i n _ t_ h. a_ _ h_ l. .u. . t.e ._".

,

4)ar4ag-the-absence-of the Shift Sup:rvi::r f :: th 'Jait 2
Cent 01 Rec while-the-Unit i: in " d: 5 or 5 the Technical
Spect-fications state-that : lic :::d (;; a RO sr SRO) STA

-- (may-be-or cannot-be)-des 4gnated t: :::::: the Central
Ree: ::=nd function. (0.;)

6(g
AftSWER 8.14

may-be --(+44)- 0

Rafarance(s) 8.14

17-- -StrLucier St. Lucie Unit- 2-Safet-y--Technic 1 S:::t fica-

tions, Minimum Shift Crew Compositio%--Section 6.2, Table
6.2 1,-p 6-5.

.

.

-Section 8.0 Continued on Next Page-
1
,
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OUESTION 8.15

Answer this QUESTION by " filling-in-the-blanks".

At Unit 2, either a licensed RO or a SR0 who is on shift
(can or cannot) be a member of the Independent

Safety Engineering Group (ISEG) because
(1.0).

ANSWER 8.15

cannot

the person cannot be a member of ISEG and on shift at the same
time.

(+0.5each)

Reference (s) 8.15

1. St. Lucie: St. Lucie Unit 2 Safety Technical Soecifica-
tions, Independent Safety Engineering Group, Administrative
Controls, Section 6.2, p. 6-6.

!

,

!

|
|

|
|

-Section 8.0 Continued on Next Page-

|
;

t
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,

OUESTION 8.16

If there is an area within Unit 2 which is accessible to person-'

nel, in which the radiation level is such that a person could
receive to a major portion of the body in one hour a dose greater
than 1000 mrem, and in which no enclosure exists (or could
reasonably be constructed) to deny access by locks, then
special provisions are required according to the Technical

,

: Specifications. List four (4) of these requirements. (1.0)
,

f

'

ANSWER 8_16
.

rope-off or barricade the area..

post the area in a conspicuous manner.

provide a flashing light.

entrance shall be controlled by a RWP.
;

any individual entering the area shall be provided with1 .

i

| a radiation monitoring device that continuously-

indicates the radiation dose rate

a radiation monitoring device that continuously: -

integrates the radiation dose rate and alarms when a
preset integrated dose is received

an accompanying HP-qualified individual with a-
;

radiation dose rate monitoring device who is
responsible for the HP functions ,

(+0.25each,+1.0 max)

Reference (si 8.16

; 1. St. Lucie: St. Lucie Unit 2 Safety Technical Snecifica-
tions, Section 6.12.2, p. 6-24.'

!

-Section 8.0 Continued on Next Page-
,

4

i

1

. . . - . , - - , - , - . . - . . . , , . . - - - , - - - , , - - - - - - , , - . , , ,e -. -- . - , . - , , - , - , . - |



{. .

Page 71 St. Lucie 1 & 2
December 16, 1985

Points
Available

OUESTION 8.17

Answer this QUESTION by " filling-in-the-blanks".

In Mode 1 at Unit 2, the LCO for the Auxiliary Feedwater System
requires that at least independent Steam-Generator
Auxiliary Feedwater Pumps and associated flow paths shall be
operable. The bases for this LCO is that the Auxiliary Feedwater
System ensures that

(1.5).

ANSWER 8.17

3 (+0.5)

the RCS can be cooled-down to less than 350 F from normal

operating (conditions fn the event of a total loss of off-sitepower. +1.0) (325Fisthegemperaturevalueinthebases
for the Unit 1 Tech. Specs; 325 F is acceptable in the ANSWER.)

Reference (s) 8.17

1. St. Lucie: St. Lucie Unit 2 Safety Technical Snecifica-
tica, Bases, Auxiliary Feedwater System, Section 3/4.7.1.2,
p. B 3/4 7-2.

-Section 8.0 Continued on Next Page-
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.

QUESTION 8.18

Answer the parts of this QUESTION by " filling-in the blanks".

a. At St. Lucie Unit 2, the Technical Specifications specify
an allowable peak linear heat rate for operation in Mode
1. At BOL, this limit is (11,13,
or 15) kW/ft, while at EOL it is (11,13,
or 15) kW/ft. (1.0)

b. One method of determining that this limit 13 being met'

requires verification that the ASI is withdut its limits.
If ASI was 0.0, then operation at % of rated
thermal would be allowed. (0.5)

ANSWER 8.18
'

|
a. 13 +0.5

13 +0.5

| b. 100% (+0.5) oft _ 98%

Reference (sl 8.18

1. St. Lucie: St. Lucie Unit 2 Safety Technical Snecifica-
tions, Power Distribution Limits, Section 4.2.1.4.

2

-Section 8.0 Continued on Next Page-
:

1

- -- , - -, ,-



I
, .

Page 73 St. Lucie 1 & 2
December 16, 1985

Points
Available

OUESTION 8.19

The Technical Specifications for Unit 1 place a lower limit on
i

T What is the basis for this LC07 (1.0)<

avg.

ANSWER 8.19

The MTC would become less negative (more positive) with decreas-
ing T Hence limiting T to being above a lower limit
ensur$59that the maximum pofVEive and/or negative values of
the MTC will not be exceeded. (+1.0)

Reference (s) 8.19;

1. St. Lucie: St. Lucie Unit 1 Safety Technical Saecifica-

tions, Bases Section 3/4.1.1.5.

i

.

i

|

i

|

~
<

(

i f

!

!

i
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OUESTION 8.20

Assume a Safety Limit Violation has occurred at Unit 1. Accord-
ing to the Unit 1 Technical Specifications four (4) actions
must be taken. List two (2). (2.0)

ANSWER 8.20

The facility shall be placed in at least HOT STAN0BY (+0.8)*

within 1 hour (+0.2).

The Safety Limit violation shall be reported to proper'

*

authorities (NRC, the President of Power, and to the CNRB)
(+0.8) within 24 hours (+0.2).

A Safety Limit Violation Report shall be prepared. (+1.0)*

The Safety Limit Violation Report shall be submitted to*

proper authorities (NRC, etc.) (+0.8) within 10 days of
the violation (+0.2).

(+1.0each,+2.0 maximum)
|

Reference (s) 8.20

1. St. Lucie: Unit 1 Technical Specifications, Section 6.7,
p. 6-13.

|

|

|h

|
l1

|

|
!

-Section 8.0 Continued on Next Page- '

;
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1

OUESTION 8.21

Define IDENTIFIED LEAKAGE by listing the three (3) types. (3.0)
!

ANSWER 8.21

! 1. Leakage (except CONTROLLED LEAKAGE) into closed systems
from pump seals or valve packing that are captured and
conducted to a sump or collecting tank. (+1.0)

I. Leakage into containment atmosphere from specifically *

2.
1 known sources but that is nal PRESSURE BOUNDARY LEAKAGE.

| (+1.0)

: 3. RCS leakage through a steam generator to the secondary
system. (+1.0);

i

Reference (s) 8.21

! 1. St. Lucie: Unit 1 Technical Specifications, Definitions,
j p. 1-3.
.!

,

f

!

i

o

j
i

i

,

,

!
1 i

-Section 8.0 Continued on Next Page-

!
:
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OUESTION 8.22

Unit 1 Technical Specification 3.7.2.1 requires that the tempera-
tuge of both the primary and secondary coolants be greater than'

70 F when the pressure of either coolant in the Steam Generator
is greater than 200 psig. What is the basis for this specifi-
cation? (1.0)

2

ANSWER 8.22
i

; Conditions that could produce brittle fracture must be
prevented. (+1.0);

i

i Reference (s) 8.22
I

J 1. St. Lucie: Unit 1 Technical Specification 3/4.7.2, p. 3/4
7-13.

2. St. Lucie: Unit 1 Technical Specification Bases, p. 3/4
' 7-3.
I

i

:

,

4

o

-Section 8.0 Continued on Next Page-
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OUESTION 8.23

According to Unit 1 Technical Specifications, two (2) separate
and independent D/G sets are required. Each D/G system must
meet three (3) requirements relating to the availability of
fuel. List two (2). (If a requirement includes an amount'

of fuel in gallons, the amount need only be specified within a
factorof2.) (1.0)

ANSWER 8.23

engine-mounted fuel tanks (+0.3) containing i 152 (76 to 304)*

gallons of fuel (+0.2)

fuel-storage system (+0.3) containing 2 16,A50 (8225 to 32,900)=

gallons of fuel (+0.2)

fuel-transfer pump (+0.5)+

'

(+1.0 maximum)

Reference (si 8.23

1. St. Lucie: Unit 1 Techaical Specificatia;o, Section 3/4
8.1, p. 3/4 8-1.

4

-End of Section 8.0-

!

I

.

i

)

1

,

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



~, Pego 3 of 9 |, ,

ST. LUCIE P t. ANT
ADMINISTIATIVE PROCIDURI 00 LO L( 0, II7!SION L i

CONTROL OF OP2RATOR AIDSm

v AT*AcatENT (3) |

, 1 - ,

"
P!.Aff PHYSICS CLT/E 30CK UNIT t

TABLZ OF CONTIN!S CTC!.,Z r-

Ccz
A. EC: Czves, CP CCIL".6

A.1 P:sur Defec: Ranc:iviv 3 / r2 / Fv
A.2 3ana Rasc:inc7 - 1:116e to Equi .ibchza 6 / 6 / F71

A.3 3mcen Rasc=1vic7 .%cen 7 crc vs Power 6 /S/$T

A.4 3som Fen:7 - 3socu Verd vs ti== aftar Shadon 6/6 /66
A.3 h eredt= Sepr d e Rasc:ivi:7 6 / 6 / 8T
A.6 CZA Vf rhl Ranc:it:7 - I=capal Ow.: lap Word ? / r2 / F4
A.7 cAWit.w:awa.L Reac=1 vin - tai 3acir.Ved 3 / i2 / F+
A.3 accan Vero vs am:sp Cx.= (2:2) 7 / i2 / fu

3. hed _ Marets Modes 2, 3, a, 3 (Sucri:1 cal) Ca::.e.s, CP 011CC:6

3.1 %som Worc - vs Pcsar - See A.3 / / Sag A,3

3.2 %soou 7 crc -vs **;:n aftar % ed=_ - See A.4 / / SgG' A.'t

3.3 Rascrivig Drriacien L:g 6 /17 / p3

3.4 Stucir. CA - CA 7ced y / !2 / #4

3.5 Battu 7erc (2C 3 /iZ./do

3.6 %ed=_ le:n ^~~e edcn -Mode.s 1-4 vs *e:peracm o / 5 / 66
,

3.7 hed=_ 3or:a d'-erz::im -Mcdes 1-4 vs 3m=ig W / 2 / 84
3.3 Sutto u 3cc:a d' - 'cn -Mode 3 va Te:peran. s .3 / (7. / $4

C. Ctbar Cycle DeWe itysics I::for::iscicn

C.1 2crcn Werc vs 1::=i.;p C== (ETP) 3 / f 2. i 84
C.2 C:1:1 cal 3:::n cr- -, - 'm vs San:p Cz:e (ETP) W / .3 / 8F

C.3 operacz :=fx:scias (ISI. 7,I, ecc.) 8 /J3 / 8f
C.4 M:C rs 3c:sg (EIP) I / t 2. / f4

II5 /4 /Approved by -W (. d. Cate
leacces.Ingineer:.sg Super stsor

f -

-

Approved 'sy , 4/ j d ,/ r f , Date / /b
Operacious Supervisor

/I .1 ,4 ,t% . Date b i /* /Approved '37 // /

/1L(j gQianc :tacager, f ggf

- .. ... . . . .

.

k

%



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

Q (g'

(%
-4 5 sec -. ' ^ -

4s isivi .

( ( (
F I G. A. I

~ , .

l;
'

!1.
..

.| ,, ..:i- ST LUCIE UNIT | CYCLE 6 | | I
-- - .. -

th-[j, | l
'- 'm' : 'p . .

d

'e': .:.
'

l
&j .: ,fi I I:;p .1 ..- ' ..' . . ... j

., .

.

' '
j N! POWER DEFECT' '' '

-

I ..

.I k I
-

.] VS PERCENT POWER
.

U i |!I.k .Iij !!!.

.

li N.l
!I'l[!$j!!.I 1 II iji! 't iil,i

i,

: i!:
.

|II
ill! 'li

'd.
iii'

. I to i . i ;.1

| |

|icw[II'c1
[I[ !!i

ii i j
I I I Ili !'!: l' |ii ' j. ill fi ! ! (; .ti i

|
'

Iun a|i[u|lya te iiinr
'

.

i ,2,uscFPii -'

i
I 2363 PCM

!
r o r a y tg.: m ;1i ni o unn

'

-

o o rnl !i
i

f q[j
: ' w . .

l 4 6000 EFPH'2* M p [|.
'

|jjj ]j
i

n a i.

1 . I l iij ! |Hi d i ! M ! jj'
~lilHill!flililllillilillll|

18m ecu
i1 - .

iii| JM l li ~i - p
;f

'

I i gilli i

I.'|
.

| b Ilh. ;!O.i!! d
200 EFPH

I l i 1.11
.l 1649 PCM

j!
,

.I i!11||!
'

I i !: l. 11 .i- ,
..

| ! ! .i i j 'l 1In !|| i |l ill JJ !!J
!]Il

Ii ij;

l! . !! l Ii iQI !!!'.[!! .l[i ! . ItIF !! , j,ij I!!i 31a .i
! U n.1ija 11 iin :3! Lc i!! bi! 9 iii .! !

'

.$.q!h ! ! !. 4 i ] : i l!j !!!! il p'n!Ii HI !!I!
'

!! !!!!lI!
2

p.ih!.pri'-b .a
'

d:Il
lj '!!

i !ilut, '

t! i
'-

:; -
-

'

l l.. ';U!r
'iH;j i Ii !!

'111:|i
illi :ii' 'i !al!

-

.i:j | ! i< --

I

11 i.
f ||.t !!I .s I L -

i :l'i '!i! iil ii[
'' H .il . i 1 !

l
U :l|!

' ii
|j[ill lfl'f|uii|l!j|l

i | | !~ || iil

|k|
j

!]j
il:ll

i I R [].1: L 1 |L! !Lji- ili !!j
O|

,

I.. 'Q l [ } |
I! |li $! 'li!| !il- .!!i !!il :!il :

,

lili :ll ! !"''

! lill 3! N' III lbi ih II! IIII.l;!}| M INM E I I

I h |ii!I|| h! $b $ $ N { $i|j | !)
'

i! ti % !iIlN !!il 11 :ilup liii l!i |! lo 11| |: ifi i!
j']!!n!
E

d[ !! i 'i
i

i f.| !; 3 i$ fili
'

l! ! ! 11!I'l ]] !ij! ;;i' 6i

| di 11 i ? !!!i jl! ; i i 4 hu ui; P :| M N If a

|i
H || | i; D !.

'

i' iq!:
I ! !!i k lli @ in! l' !I L! .I p,li

l ij ! li! i il pi

If I lii 'in I!I 'l i I Ai i

|ilili1..It i! ! ! . I!Ill!:!!!il R|
' 1 c : e: iti- | |

-

i | 1I l i i J I u .. . L .1
|

S 12 9
|

-

i



.

ST LU 1 CYCLEI " ~ ~~] .I' I U ^''

I. ( XENON BUIL( P TO E IL. ( t p,
FOLLOWING t'WR CHA GES

- -

EO %, .(Ro7sE=#H !q t

i ! I
,

i 1

-y ;t n' |
I

l i X . ,,.cc'
i , ,

in n .c

. ; J q-

,
.

--|- ,
,

I '-,o,cc'
-

|
,

n c i. : | < oi
|, ,

2 '

o -

p \ ,

-)- }e N e
,

'O.
.I '*

,

- -

1.
;.. ; i

- |,
w

r ,

i
-

, -

s1 -

i I I -

'
,

Q: |
. | F, : n-I- . t , ;

f i'
.

d | |
'O j

- i g o
,

i , /
.3 , . .

| I

[ t i g :; l Ij /
' rz '; IAJ / .

x [ ji ? }
-

p

i i ,i'
I

3
a . t }

f,,
i

- ;

- c .J-i - / '
,

-p|/
: >

i
'

|
.

<
i, ,

J . ..

, i |-'|[ ' ll || "I'
' ' L

L.! ..I..

L1
'

l

l.. i

(,;

N i 1
'i

,.

I.
HOU RS . FOLLOWING PWR. CHANGE' |

. ,, i g i , i _a
L - 5 es

-
_ __ _ _ _ _ _ .



m -- e,- n a
---- -w

, , _ _ _ _ _
_

g

- _-
- .- w

: <a

_
.

6. --
:.

J-

--_-- - - - -_:
_

f ~~

_ =
=-

_

_ _ _ _ _

-

_
4

-ee -, _
-- |

-- -

= _

- _' +1

. ' _ ' . -

.; :
a 3 _ - -

--

_

_- :

: __

- -

i @ _

.

g
_

-
_

_

. W W
J 3 *:* .

' '-

- _

. OE
-

..

_". >= Q, _ - .
ac -.O ta ' . ' .-

_:

. . y -= --
w,

3 __!f0 ___ 1*
- ,i

a.- ,;
-!<. *e c- _,.

: H __
_:

50 2 o - E-. r
-

3- o
.. gc.

v 3 t.L. 3N. '-.--
__ g -

. w
3
3

3 Z 1 _ -
-

.: _-: o
i dz , . -

-- -; ;w
! N X
. g _

_.

-
._

=
-

_

_.

_

%.
-

v .

_

.

-
..

. ..

--
.

_

- - .
-

- = - - -
- _

_

_ _ _ _ .

____

..s.
.

v
__ ___

. - - .
_

- Y '=r,_ - _ . - -
-o--- c

==-
X_ b '- --Z-

^
. .

-

_

v-
, -n__._

_

! (504)
_ _ _ _ _

v ___ _ K13 0 M SO SI X_ _-
-

_
_

_ep--a

M e_

$

e

t

e

6 -



0
.

_ _ _ _ . _ _ _

%fe

,_ k,)_

- ..

4
=
=
-

g.--

-

-

m=.umu

M

-

m

--- m

p --

f e. .

-
W

-
+- *'""":=_ ^ m *==

*:::":

M $==
* *%5

3 ::=
- .:0m

" ~-
: - e_ w =:2

w

_

emumm.*- W

:==
'

-

-

N-W g9
e--- :==. w

E
: Q. M ::=
6 C **"

* had T I. ;==
7 m~

=

us : - r =
oc ~ g - Wg =;

$ ]v .:r. -

w.N _

bh ==
= g=<

==
_7 ==
b~ ,

==._

_ . _ . ~ _ w = c;;;
. W :==

C
,

W5W =:
-- f fG
--

.. . < m__ . _-
- _

-_,-
.

_

&
-

:."-, M ~
. ~g

,

-f pr
=

--
. ,- -

==
=

=
emuume

_
-

.,

_- - -

*
, _,

,
" M

--'
- ,' _,

-tf " -
^

-,' ..

A

6

-t e _ r_ . ,__m. f, _

--~4 -.

"D ' '" ! .. p.

-

1s
L _ m

'.~ A~ ~ ,

--ni -+ ._w...m .e Y * -

-= - 4_ .s--

= L -4 -

h
T y

-, A .h r__- r

-- 2 . r_. -->_

_- - ._ __.4

~ --
Oca) .a_l_.u.on _n. orc. ..

-

. _ _ _ .

-oc
.

e

e

I

\



.

| %- "
|-| t

|

i

5
6

n -

".
1 -
|

'L ; b
i

-

~ ;

i
,

.

,

[

t

( l ;m

:r
1

}

1 _
l
l

8 "[ l

1|
H ) 1

. l

|
l

|
1

| 1
{| UR s1

1

|
IE r1| l

l 6RT . mI u11 1

1
AF o []1l

1
:|

1 E.H A l [
l [

1 I A ( 1 1
1

CSY 11
1 1

11 Y A H
, h l. n111

5.CFC1 | w1
1 P ,l

1

1 0EN F ol l

1
A DW E . f}

1

d |H1

O . .

1

1
|l

i t
111 .

1
THD 5 u1 11

1
1 ERUT 7 h1(
1 I O I u 0, 3 S1 1
1

. CWlli
r1

11
t t 11

I U. US 2
. e1

11 1

11 F1DT
EP :[

1

1 11
t 11

1 1
1 . NE f l
1 TI N A1

1
1 1
J SB

l a1 1

u
-

1|[ l

[ Ol I

e1 1t] l

[ m1l 1

|

CA 1
| i 1

l

} eL T 1}

1{ 1
1
1

, 1
1

u

s
i

(
,

I

;! !

|' f,, --

'.
i

f,
i

1,
!

|

|

','-
',

,

, .

/ |

/I
/l

l

n

v
p| iW . n!

r h I/- A.
1

. l

."!
|,

[

l[

-{ <. L i t f .lI !

:

.' j$, i ' ." i
-, u .

,

,
i,

' .I
' -(

i ||

' .1|
: |

j *

bb fjtty l|

'|

-



2- j -"- 1
i i
l

i

|

1

-

i

4
,

i

i

iio |

-

I |

|

( |

.n

.

.

c

.u

o . a
i

i

i

I

.

1o
a~

' , v
.

-
|ii!I i

m
o,(
,s

,"
|

s ,

4
'

'

', "
i

- '

, '
i

_ P| ih. |

y
'

.

ZE s "I

L T x e HI

C R n i
Y O A t .

j

oC W s R '

"E
P t v i

{ O o o a
'

I

A R R
1

E T n
L' n i. i.

,. G.
C A o H'

' unU R C, n n P i

o
o

L G~I

F E i . F P. i

. . T n v 5i n
T N i o E l

n
S i u n ; r.

O I
i

j ' I|ii%it
._ , , ln

.I u
f:II - ih! nil.

i l'iI |i 1 n!s
4,i . || ub5j -

i

1 iJm. -

il- l Il
!

l| -l.|

- ' l| I i c,. | !

. I!J !'

,
i - ii ;l'-

i |tIll
I'i ,

i
_

-< |i | i: N l

' i .';;gii ! |.

1ug!
;I!,i!'- 1ji.

-;it
i

. I i )i ji _I!.j-
j il i.!' _

._, i 'll I '

4.'g!.
i il jWli| ! ltui!! _

_

. 'i '. i !. ( t
|

-
i

!hJ l l' n i._!i[i;"||}.!
.

;}'. '

, ;' . ! di

n |.jj..|iiJ ; l I I lr!| i ! ii
l

_
3 ! !i. l i

p il.
.

I

!'
1

_
I

.

!|jj|,,l
ii! i _

'I
i

iI

il !;i

O| ~
.I '01qaI||

1

I|i -|-! , [1I
'

'1
I| ' ;

I|

o !| -

C
E ' :| *f|I
.

|I
i I|

| i i s!!l

-

li
| . ii '|I

,.
l

i| kl

- i .ll
bi '

, n!!
| i

~ 71:!|!.II! f!| ; !. !|II i 'i!l>!!-I' : is i !;

e( ! :i |i .
I ||; 'i!!I

,

Ni1iil
,I'

|
!

I,j.
I!- ! .a -. i i! ,i ;I! -l e -

i ;.| -

-

,
i

,

, :I !'
, ||ll'.- : .I. 'I q.

I i

, .

~ 1 7!, v ib
' i,i |

!
h'

a p|| '
; .l

$0
i m " m,w m m m, " ,0 m#U m-o0 no 0, p

e2 sB s T
'

-



_ _ . . . FIG. A.7 -*

- LU f C YC , ::. e-
_

si

SANK 7 WORTH vs. __

, INCHE5 WITHDRAWN -

_

HZP -

v

__

em

-

^_ ,-

,g; -== --

. _ _ :5
. - . - . = - --~

Cs --

-

.

to .-.-,-.
~ uv;
e _ . .. . ...

v -- U. g ., e m e r 3.-
, g -. g - e _. w . . u
_. - _ _ - - =

" ^ ? fk*.
_

__a =: :=
.

m_

_ .''_
'

h

mam -e -e.-e

U:
C. -
v

- - -

FT N '

W
3 Q::

h".
"t

!{ f.
-

-' m:. *E2 v
5
e ==e-

9 du. i

si C
4
go -

.
, --V"

<t ~%
$$

IM

L..

.^,^
-w

.'

E

N.
_

.*
-

, "- f
_

'
' '

-

m

BANK 7 (IN. WlTHDRAWN) 3.iaS}
.



_ _ . . .

'' !! ' '

B0 OllV ( R

ff oumag}NbHM

$wo|myndhh5MW"MM]pf|n;
!,| n3

t$hy i

dfUy|g
>

h@"@enamne@hpMMllEldfHlEp$g
dsu

,

UQ HHiMi $
oh llhMyj(WMqM k ddt

o
%qj1 h j j

acqo4 a [og q
1

.gyusum[eany gy&q|Lomaa naq

- edwrm|amarlilllll I

.

_
' ~

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



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

'

o .

t. -
;
4

j .....______....____.__... -__ ...... ....__...._____...__ ______..__......

EQUATION FORMULA AND PARAMETER SHEET
i

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

, . .

j Where mi = m2.
<

j ( den s i ty) 1( vel oci ty) t ( a re a ) i = ( dens i ty) 2 ( vel oci ty ) 2( a rea ) 2 ;
i

'i ..__....__......__............___..............__....__.......__....___...
4

!

| KE = mv2 PE +KE +P Vt i = PE +KE +P V22 where V = specificPE = mgh t t 2 2
! 7 volume
} P = Pressure
, .............. ............................._.... .......................-

l' Q = mc (Tou t-Tin) Q = UA (T -Tstml 0 * IIIIh ~h Ip ave l 2
:

.__...........__ ......______..._____.._______ .._______..............__..
4
!

P = P 10(SUR)(t) P = P e /T SUR = ZiJ16 T = (o - o) ( = fo - oi
t:

o o T p

1
a

i delta K = (Keff-1) CR (1-Keffi) = CR (1-Keff2) CR = S/(1.Keff)i 2

l
'

M = (1-Keff1) SDM = (1-K,ff) x 100*.

U-Keff2I K
eff*

4

. -

) .............................__.................._______.__...............

:

1 = A e- W ay c W a W dI decay constant in (2) 0.693 A= =
g

t t-

1/2 1/2
| ....................... ..................................................

i
,

| Water Parameters Miscellaneous Conversions

i i gallon = 8.345 lbs 1 Curie = 3.7 x 1010 dps
1 gallon = 3.78 liters 1 kg = 2.21 lbs.

; 1 ft3 = 7.48 gallons 1 hp = 2.54 x 10 Btu /hr3

3 6
| Density =62.4lbg/ft 1 MW = 3.41 x 10 Btu /hr
; Density = 1 gm/cm 1 Stu = 778 f t.lbf
(

j Heat of Vaporization = 970 Btu /lbm Degrees F = (1.8 x Degrees C) + 32
, Heat of Fusion = 144 Btu /lbe 1 inch = 2.54 centimeters
i 1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 f t.lbm/lbf-sec2
4

............__

........__2-~~~~~~~~~~~~~~~~~~0.08 sec~~~~~~~~~I'~~~~~~~~~~~~~~~~~~
..... 2.O = 0.4335 lbf/in.
I ft H A,!

......_........................ -_ff..=_............... ._._........., -

:

1
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a 1
i
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U.S. NUCLEAR REGULATORY COMMISSION

REACTOR OPERATOR LICENSE EXAMINATION

Facilkty: St. Lucie 1 & 2 (50-335 & 389)

Reactor Type: PWR-CE

1 Date Administered: December 16. 1985

Examiner: Joe unton

Candidate: Answer Key

INSTRUCTIONS TO CANDIDATE:

Print your name on the line above marked " Candidate." The grade points
available for each question are indicated within parentheses after each ques-
tion. The passing grade is 70% in each of the four (4) categories and is 80%
for the total grad t. Use separate paper for your answers and write on only
one (1) side of the paper, unless a specific question instructs you otherwise.
Staple this question package to your answer sheets. The examination questions
and answers will be picked up six (6) hours after the examination was started.
Read the statement at the bottom of this page. When you have finished this
examination, affirm the statement by signing your name.

Category % of Candidate's % of
Value Total Score cat. Value category

30 25 1. Principles of Nuclear
Power Plant Operation,
Thermodynamics, Heat
Transfer and Fluid Flow -

25 2. Plant Design Including
Safety and Emergency
Systems

30 25 3. Instruments and Controls
30 25 4. Procedures - Normal,

Abnonnal, Emergency and
Radiological Control

lIf.0
taff TOTALS

Final Grade %

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

Candidate's Signature

|

|
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FURTHER INSTRUCTIONS TO CANDIDATE

1. At the end of the written examination package is a copy of Figures A.1
through A.8 taken from the Unit 1 Plant Physics Curve Book. Use them as
appropriate.

,

2. At the end of the written examination package is a reference page contain-
,
' ing equations, fomulas, and constants. Use them as necessary.

3. Use the " Steam Tables" as necessary.
,

i
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I
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Page 1 St. Lucie 1 & 2
December 16, 1985

Points
Avail able

1.0 PRINCIPIFS OF NUCLEAR POWER PLANT OPERATION. THERMODYNAMICS.
HEAT TRANSFER AND FLUID FLOW (30.0)

QUESTIONS 1.01 through 1.05 are " multiple-choice" questions.

OUESTION 1.01

A tank contains water to a level of 40 ft above the bottom of
the tank. Anitrogengovergasisat100 psia. The tank and
its contents are at 70 F and the density of the water is 62.4
lbm/fta. The pressure at the bottom of the tank is (1.0)

(a.) 117 psig

(b.) 117 psia

(c.) 83 psigi

(d.) 83 psia
;

ANSWER 1.01

(b.) (+1.0)

|

Reference (s) 1.01

1. St. Lucie: Thermodynamics and Heat Transfer - Module 4,
Thermodynamics, pp. 3-11.

|

-Section 1.0 Continued on Next Page-

1
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Page 2 St. Lucie 1 & 2
December 16, 1985

Points
i

: Avail able

OUESTION 1.02

If the temperature of the tank in QUESTION 1.01 (container,
water and cover gas) were raised and if no water or cover gas
was allowed to enter or leave the tank, the pressure at the
bottom of the tank would (1.0)

(a.) increase because the water level would rise and the tem-
perature of the gas has increased.

(b.) increase because the pressure due to the water would rise
and the temperature of the gas has increased.

(c.) decrease because the water density has decreased.

(d.) decrease because the cover-gas density has decreased.
,

l

ANSWER 1.02

(a.) (+1.0)

Reference (s) 1.02

.hermodynamics and Heat Transfer - Module 4,1. St. Lucie: T

Thermodynamics, pp. 3-11, 38-40.
.-

4

-Section 1.0 Continued on Next Page-
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Page 3 St. Lucie 1 & 2
December 16, 1985

Points
Available

OUESTION 1.03

The reactor at St. Lucie Unit 1 is called a " thermal reactor"
because (1.0)

(a.) the reactor provides the thermal-energy input for the
plant.

(b.) the thermal power produced by the reactor equals the power
removed by the secondary-side of the plant (when in normal
full-poweroperation).

(c.) on the average, the neutrons produced by the fissioning
process are at an energy level that corresponds to the
temperature of the surrounding material.

(d.) on the average, the neutrons causing fission are at an
energy level that corresponds to the temperature of the
surrounding materials.

ANSWER 1.03

(d.) (+1.0)

Reference (s) 1.03
.

1. St. Lucie: Reactor Physics Training Manual, Reactor
Physics, p. 7.1-2.

-Section 1.0 Continued on Next Page-

-
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Page 4 St. Lucie 1 & 2
December 16, 1985

Points.

Available

OUESTION 1.04

The isotope of plutonium, Pu''', is found in the nuclear
reactor core of St. Lucie Unit 1 because (1.0)

(a.) Pusse is found in significant quantities (percentage wise)
in pitchblend (the uranium material that is mined).

(b.) of the non-fjggion absorption of a thermal or epithermal
neutron by U nuclei.

(c.) of the fissioning of U'8' nuclei by fast neutrons.

(d.) o{3}he non-fission absorption of a thermal neutron by
U nuclei.

ANSWER 1.04

(b.) (+1.0)

Reference (s) 1.04

1. St. Lucie: Reactor Physics Training Manual, Reactor
Physics, pp. 7.3-10 - 7.3.11.

!

-Section 1.0 Continued on Next Page-
1

i
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Page 5 St. Lucie 1 & 2
December 16, 1985

Points
Available

OUESTION 1.05

As the RCS temperature increases, the moderator temperature
coefficient causes the reactivity of the core at the Unit i
to decrease because (1.0)

(a.) the water density decreases, the neutrons (on the average)
travel further distances and more of them would " leak"
from the core.

(b.) the water density decreases, the neutrons (on the average)
travel shorter distances and more of them would be absorbed
in the core.

(c.) the water density increases, neutrons (on the average)
travel further distances and more of them would " leak"
from the care.

! (d.) the water density increases, neutrons (on the average)
travel shorter distances and more of them would be absorbed
in the core.

ANSWER 1.05

(a.) (+1.0)

.

Reference (s) 1.05

1. Duke Power Company: FNRE, p.150.

s

-Section 1.0 Continued on Next Page-
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Page 6 St. Lucie 1 & 2 |
December 16, 1985

Points
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OUESTION 1.06

Referring to Fiaure 1.06 (00ESTION), answer the following parts
to the QUESTION by choosing the correct response or by " filling-
in the blanks". The pump has been operating at 1/2 of its
rated capacity.

a. Soecify the direction of flow of the water through the
filter by stating T0-THE-RIGHT or T0-THE-LEFT. (0.5)

b. Assume the filter's characteristics have not changed, but
that the throttling valve has been changed to reduce the
flowrate by a factor of 2. The difference in the water
heights in the manometer would
(INCREASE or DECREASE) by a factor of (1.0).

ANSWER 1.06

a. T0-THE-RIGHT (+0.5)

b. DECREASE +0.5
4 +0.5

Reference (s) 1.06

. 1. Generic: Academic Program for Nuclear Power Plant Per-
sonnel, Volume III, Nuclear Power Plant Technology,1973,
General Physics Corporation, pp. 2-127 - 2-132.

I

i

|

1

|
,

-Section 1.0 Continued on Next Page-
|

|

|
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F7ow- car iro! V" 'O

~ Filte r un d -
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l
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V - Ts. L e_ M ., ,. , ,,, a f e ,

Figure 1.06 (OUESTION)

-Section 1.0 Continued on Next Page-
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Page 8 St. Lucie 1 & 2
December 16, 1985

1

Points
Available

1

00ESTION 1.07_

Answer the following parts of this QUESTION concerning the
'

operation of the St. Lucie Unit 1 power plant in Cycle 6 with
12,075 EFPH.

a. If the plant had been operating at 100% of full power !

for 5 days, the magnitude of the xenon worth would be
pcm ( 100 pcm). (0.5)

b. If the plant had been operating at 100% of full power
for 17-1/2 hours (the plant had been in HOT STANDBY for
15 days before FULL-POWER operation) the magnitude of
the xenon worth would be pcm(100pcm). (0.5)

c. If the plant tripped while in the conditon of part "a.",
the magnitude of the peak xenon worth would be
pcm ( 100 pcm). (0.5)

.

d. If the plant tripped while in the condition of part "b.",

the magnitude of the peak xenon worth would be
I pcm (t300 pcm). (0.5)

When, in part "a.", the powep3}evel was dropped, the initiale.
change in the "burnup" of Xe (INCREASED,

STA}[D-THE-{ age or DECREASED) while the production of the
Te and I (INCREASED, SJA{ED,THE-SAME or , 4 __
DECREASED) and while rate-of-decay of I
(INCREASED, STAYED-THE-SAME or DECREASED). (1.5)

ANSWER 1.07
i

a. 2637 100 pcm (+0.5).
.

b. 2100 1 100 pcm (+0.5)

c. 5571 100 pcm (+0.5)
; } Foo 16 4300 fe#
'

d. :::: _ 20^ p;m (+0.5)

e. OECREASED
DECREASED
STAYED-THE-SAME (+0.5each)

-Section 1.0 Continued on Next Page-
,

t
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Page 9 St. Lucie 1 & 2
December 16, 1985

Points
,

Available'

Reference (s) 1.07

1. St. Lucie: Reactor Physics Training Document. Reactor
Physics, pp. 7.5-6 - 7.5-15.

2. St. Lucie: Administrative Procedures. 0010140, Revision
1, Control of Operator Aids, Attachment (3), Plant Physics
Curve Book, Figure A.2, A.3 and A.4.

-Section 1.0 Continued on Next Page-
,
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Page 10 St. Lucie 1 & 2
December 16, 1985

'
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OUESTION 1.08

Answer the following parts of this QUESTION using Figure A.5
of the Plant Physics Curve Book for St. Lucie Unit 1 on Cycle
6, as appropriate.

a. If the Unit 1 power plant had been operating continuously
at 50% of full power for 400 hours, what is the magnitude

4

of the reactivity worth for samarium and neptunium? (0.5)

b. If the Unit 1 power plant had been operating continuously
at 100% of full power for 400 hours, what is the magnitude
of the reactivity worth for samarium and neptunium? (0.5)

c. If, after this 400 hours run at 100% of full power, the
Unit 1 power plant tripped, the magnitued of the reactivity
worth for samarium and neptunium would approach

pcm. (0.5)

ANSWER 1.08

a. 650 pcm 5 pcm (+0.5)

b. 650 pcm 5 pcm (+0.5)

. c. 781 pcm t 5 pcm (+0.5) -

Reference (s) 1.08

1. St. Lucie: Reactor Physics Training Manual. Reactor
Physics, pp. 7.5-16 - 7.5-19.

2. St. Lucie: Administrative Procedures. 0010140, Revision-
1, Control of Operator Aids, Attachment (3), Plant Physics
Curve Book, Figure A.5.

1

.

-Section 1.0 Continued on Next Page-

j
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i

December 16, 1985 i
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OUESTION 1.09

Answer with IREE or FALSE to each statement given below con-
cerning suberitical operation of Unit 2 in Cycle 2. |

,

a. If the reactor had been shutdown for 3 months, the source-
range instruments would loose their ability to determine !

the level of the neutron flux because the flux level would i

be too low. (0.5)

b. The neutron flux level is determined primarily by the
neutrons produced by the intrinsic so:trces, the largest
of which is due to a-particle absorption in 0 ". (0.5)

c. If the indicated count-rate by the source-range instruments
doubled, the reactivity margin (to criticality) has been
reduced by one-half. (0.5)

d. For each equal insertion (addition) of reactivity, it
takes a longer amount of time for an equilibrium neu-
tron-flux level to be reached as k,ff approaches unity. (0,5)

e. If 10 inches of CEA withdrawal increased the count-rate
by a source range instrument by 10 cps, then 20 inches of
CEA withdrawal would have increased the count-rate by
20 cps. (0.5)

ANSWER 1.09

a. FALSE (+0.5)

b. FALSE (+0.5)

c. TRUE (+0.5)

d. TRUE (+0.5)

e. FALSE (+0.5)

-Section 1.0 Continued on Next Page-
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Page 12 St. Lucie 1 & 2
December 16, 1985

Points
i Available

Reference (s) 1.09

1. St. Lucie: Reactor Phystes Training Manual, Reactor
Physics, Section 7.7.2.

2. Generic: Nuclear Energy Training, Volume 3, Reactor
Operations, Unit 12, pp. 12.1-1 ff.

,

-

1

.

-Section 1.0 Continued on Next Page-
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Page 13 St. Lucie 1 & 2
December 16, 1985
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Available j

i

00ESTION 1.10

Answer the following parts of this QUESTION by listing the
answer or by " filling-in the blanks." |

The heat transfer in the Steam Generators at St. Lucie involves 1

a combination of both conduction and convection. The following
equation for thg combined (overall) heat transfer coefficient ;

in (Btu /hr-ft - F) is typically used to describe this heat ;8

transfer. i

1

Un = 1, + Ar/k + 1/h2,

a. If U is known for a Steam Generator, what other data
bes10esU must be known to calculate the rate of heata
transfer (in Stu/hr) from primary coolant to the secondary
water / steam? (1.0)

b. Consider two (2) Steam Generators; one is clean and new
and one has heavy mineral deposits on the outer surfaces
of the tubes. If the temperatures of the RC and the
feedwater/ steam are the same for both Steam Generators,
then the rate of heat transfer (in Btu /hr) in the fouled-
tube Steam Generator is because the overall
heat-transfer coefficient is which could
be represented by a k. Answer SMALLER or
LARGER for each blank. (1.5)

|

ANS1 DER 1.10

wr bueL
a. overall c r:: :xtix.1 area for heat transfer

overall temperature difference (+0.5 each)

b. SMALLER
SMALLER i

SMALLER ,

I

(+0.5each) |

Reference (s) 1.10

1. St. Lucie: Reactor Physics Training Manual, Heat Transfer,
pp. 2-151 - 2-155.

-Section 1.0 Continued on Next Page-
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Page 14 St. Lucie 1 & 2 |

December 16, 1985
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OUESTION 1.11

has just changed fromThe neutron multiplication factor, k fAnswerthefollowin$[a,rtsofthisQUESTION0.920 to 1.004.
by " filling-in the blanks".

a. The reactor is now (SU8 CRITICAL, EXACTLY.

CRITICAL, SUPER-CRITICAL or PROMPT CRITICAL) (0.5)

b. The reactivity of the core is now pcm. (0.75)

c. The change in. reactivity required in going from 0.920
1.004 was pcm. (0.75)

ANSWER 1.11

a. SUPER-CRITICAL (+0.5)
s ? ? * #-

b. M = _ ^.^.pcm (+0.75)
* ' 7#c. 31_^ - 569.5.- 5-05.4. Jfr * f49s

C * O 7 #)900.',_ 1 4 m (^.75) vo+4 - e ao
,

Reference (s) 1.11

1. St. Lucie: Reactor Physics Trainina Document. Reactor -

Physics, pp. 7.5-1 - 7.5-2.
~~

-Section 1.0 Continued on Next Page-

__ _ _- . _ . _ _



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

. .

7
1

!

Page 15 St. Lucie 1 & 2
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OUESTION 1.12

An estimated critical position (ECP) has been calculated for a
reactor startup that is to be performed 15 hours after a trip
which was preceded by a 60-day run at 100% of full-power. For
each of the parts to this QUESTION, snecify whether the indicated
actions would result in an actual critical rod position that
is LOWER-THAN, HIGHER-THAN, or THE-SANE-AS the ECP.

feeding the Steam Generators to increaye their level bya.
15% ave - =- p ar a ccon ds / c (0,5)

b. delaying the startup by 6 hours longer than the planned
15 hours (0.5)

1

c. increasing the steam-dump pressure setpoint by 100 psig (0.5)
'

d. increasing the Pressurizer level by using the dilute mode'

of boron-concentration control (0.5)

ANSWER 1.12

a. LOWER-THAN (+0.5)

b. LOWER-THAN (+0.5)
.

c. HIGHER-THAN (+0.5)

d. LOWER-THAN (+0.5)

Reference (s) 1.12

1. St. Lucie: Reactor Physics Training Document. Reactor
Physics, pp. 7.7-9 - 7.7-10.'

:
,

;

; i.

i
I

| |

1

| -Section 1.0 Continued on Next Page-
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00ESTION 1.13

Listed below are six (6) radioactive e!ements which might be
found in the RCS water. List those which would ani indicate a
leak through the fuel cladding. (1.0)

131
1

135
7

7,'133
Co ' ''
Kr''
Fe

ANSWER 1.13

Co's ' (+0.5)s
Fe (+0.5)

Reference (s) 1.13

1. St. Lucie: Off-Normal Onerating Procedure, 1-1110030,
Off-Normal Operation of the Letdown Monitor, Rev.1, p.1.

2. St. Lucie: Technical Soecification, Radioactive Effluents,
Section 3/4.11, p. 3/4 11-4.

-Section 1.0 Continued on Next Page-
1
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QUESTION 1.14

Answer the parts to this QUESTION by " filling-in the blanks",

a. When an element decays by beta (electron) emission, the
new element will have an atomic number that is
(-2, -1, 0, +1, +2) and a mass number that is (-2,
-1, 0, +1, +2) compared to the original element. (1.0)

b. When an element absorbs a neutron and emits a gamma-ray,
the new element will have an atomic number that is

(-2, -1, 0, +1, +2) and a mass number that
is (-2, -1, 0, +1, +2) compared to the original
element. (1.0)

For example, an answer of -2 means that the new element has an
atomic / mass number that is 2 less than that of the original
element; an answer of 0 means that there is no change in the
atomic / mass number.

ANSWER 1.14

a. +1 (+0.5)
0 (+0.5)

b. 0 (+0.5)
+1 (+0.5)i

Reference (s) 1.14

1. Generic: Academic Program for Nuclear Power Plant Person-
nal, Volume II, Physics, General Physics Corporation,
pp. 3-16 - 3-19, 3-47 - 3-49.

-Section 1.0 Continued on Next Page-
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OUESTION 1.15

a. With the steam in the Steam Generator at 540 F, what is
the pressure in the Steam Generator? (1.0)

0
b. With the steam in the Steam Generator at 540 F, a Main-

Steam relief valve begins to leak. What is the tempera- .

ture of the steam just outside of the relief valve? (1.0)

ANSWER 1.15
gro - 9 70

a. -9 : su psia (+1.0)

b. 310 1 10 F (+1.0)

Reference (s) 1.15

1. St. Lucie: Thermodynamics and Heat Transfer - Module 4,
Thermodynamics, pp. 31-32.

<

-Section 1.0 Continued on Next Page-
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OUESTION 1.16

Answer this QUESTION by " filling-in the blanks" and by providing
the answer.

The " steam quality" from a Steam Generator refers to the ratio
of the mass of to the mass of .

" Steam quality" may be expressed in percent by multiplying by
100 and then is referred to as "% quality". What is the
relationship between "% moistgre" and "% quality"? If the
steam leaving the MSR has "20 F of superheat", what is the %
quality? (2.0)

ANSWER 1.16

vapor

vapor and liquid

% moisture = 100% - % quality

100%
,

(+0.5each)

Reference (s) 1.16

1. St. Lucie: Thermodynamics and Heat Transfer - Module 4,
Thermodynamics, p. 19.

,

|

l

|

|

l
I
:

-Section 1.0 Continued on Next Page- |
|
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OUESTION 1.17

WhenthePressurizergressureis1000psiaandtheRCScoolant
in the hot leg is 420 F, by how many degrees is the hot-leg
coolant subcooled? Normally, would the cold-leg coolant have
an annount of subcooling that is larger or smaller than that of
the het leg? (1.5)

ANSWER 1.17

1.0)
(+(44.5)

125 F
larger

Reference (s) 1.17

1. St. Lucie: Thermodynamics and Heat Transfer - Module 4,
Thermodynamics, pp. 16-17.

QUESTION 1.18

The withdrawal of a control rod, would usually increase the
rod worth of other control rods in the immediate vicinity.
Briefly exolain. (1.0)

.

ANSWER 1.18

The withdrawal of the control rod would result in an increase
in the neutron flux in the vicinity of the pulled rod._ The
worth of a rod increases if the neutron flux in its vicinity
increases. Hence, the worth of the neighboring rods would
increase. (+1.0)

Reference (s) 1.18

1. St. Lucie: Reactor Physics Trainino Document, Reactor
Physics, pp. 7.5 22a - 7.5-43.

-End of Section 1.0-
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2.0 PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (30.0)
.

; QUESTIONS 2.01 through 2.05 are " multiple-choice" questions.

QUESTION 2.01

The Pressurizer-System design is intended to (1.0)

(a.) compensate for volume changes in the RCS for design tran-
sients of a 10% power / min ramp or a 5% power step.

(b.) provide sufficient steam volume to prevent the water level
from reaching the relief-valve nozzles following a reactor
trip.

(c.) provide a small enough water volume to minimize the
pressure buildup in the containment following a LOCA.

(d.) provide sufficient water level to prevent draining the
Pressurizer following a load-reject incident.

ANSWER 2.01
t

(c.) (+1.0)

Reference (s) 2.01
!

', 1. St. Lucie: Unit 1/2 Lesson Plans and System Oescrintions,
Book 1 of 2, Section 1, 1982, p. 1.

i

,

|

.

j

-Section 2.0 Continued on Next Page-
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OUESTION 2.02

The Shutdown Cooling (SDC) heat exchangers are used to remove
heat during cooldown (1.0)

(a.) if the pressure in the Pgessurizer is i 1500 psia and the
RCS temperature is s 500 F.

(b.) if the CCW inlet temperature is s 55 F.

(c.) with the cooldown rate controlled by throttling the SDC
return valves to the LPSI headers.

(d.) with the cooldown rate controlled by throttling the LPSI
flow-control valves which are in parallel with the SDC
heat exchangers.

ANSWER 2.02

(c.) (+1.0) C e#5)

Reference (s) 2.02

1. St. Lucie: Primary Systems, Book 2, Training Department,
Safety Injection System and Containment Heat Removal System,
SD24-Rev.1-20.

,

-Section 2.0 Continued on Next Page-
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OUESTION 2.03

The Reactor Cavity Cooling System consists of two (2)
full-capacity fans with (1.0)

(a.) the operating requirement (ONOP 2000030) to be at 5 50%
power with the loss of one (1) reactor-cavity cooling
fan.

(b.) the fan in standby started automatically on a CIAS.

(c.) the fan in standby started automatically after a 10-second
delay on LO flow in the operating fan.

(d.) the fan in operation restarted automatically after a loss
of off-site power as demanded by the D/G shutdown
sequencer.

ANSWER 2.03

(d.) (+1.0)

Reference (sl 2.03

1. St. Lucie: Primary Systant, Book 1, Training Department,
Reactor Vessel and Internals, Fuel and Reactor Core,
pp. SD2-Rev.1-7 - 1-8.

1

|

1

|

-Section 2.0 Continued on Next Page-
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OUESTION 2.05

The A and B trains of the 125 VDC System are normally lined-up
such that (1.0)

(a.) the C train is powered from either of the A or 8 buses
via the swing bus AB in Unit 2.

(b.) the swing bus AB is powered from the A-side train in Unit
1.

(c.) the battery charger AB is connected to the A-side train
in Unit 2.

(d.) the swing bus AB is powered from the A-side train in Unit
2.

ANSWER 2.05

(d.) (+1.0)

Reference (s) 2.05

1. St. Lucie: Electrical Systems, Book 7, Training Department,
120 VAC Instrument and 125 VDC Distribution System,
p. SD145-Rev.0-7 and Figure 1.

-Section 2.0 Continued on Next Page-
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OUESTION 2.06

Anaugt the parts of this QUESTION concerning the Containment
Cooling System by " filling-in the blanks".

r. . Upon the receipt of a SIAS, (1, 2, 3, or 4) con-
tainment-cooling fans should START in (SLOW, FAST,
or NORMAL) speed at Unit I while (1, 2, 3, or 4)
containment-cooling fans should START in (SLOW,

FAST, or NORMAL) speed at Unit 2. (1.0)

b. Water from the System is supplied
to the cooling coils of the containment-cooling fan coolers
through motor-operated supply and return valves which
should (OPEN, CLOSE, or STAY-THE-SAME) on a
CIS. At Unit 1 there are ' motor-operated supply
valves while at Unit 2 there are (1.0).

ANSWER 2.06

a. 4 en- I

NORMAL
4 -t- /
SLOW

| (+0.25each)

b. CCW
STAY-THE-SAME
2
4

(+0.25each)

Reference (s) 2.06

1. St. Lucte: Unit 1/2 Lesson Plans and System Descriotions,
Book I of 2, Section 8, 1982, p. 3 of 5.

2. St. Lucie: Electrical Systems, Book 7, Training Department,
Containment Ventilation System, pp. SD29-Rev.0-8 - 0.9.

-Section 2.0 Continued on Next Page-
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OUESTION 2.07

Penetrations are provided in the four (4) cold legs of the RCS
for sensors, piping connections, etc. Below is a list of pene-
trations that may or may not be provided in the cold legs.
Under the headings of Loop 1A1, Loop 1A2, Loop 181, and Loop
182, saecify the penetrations from the list that belong to the 3.1
respective loops. Q35E)

shutdown-cooling inlet
shutdown-cooling outlet
safety-injection inlet
Pressurizer spray outlet
charging inlet
letdown outlet
penetration for three (3) temperature sensors
penetration for five (5) temperature sensors
surge line

Loco 1A1

Loon 1A2

Loco 181 |

i

|

Loon 182

-Section 2.0 Continued on Next Page-
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ANSWER 2.07

Loon 1A1

shutdown-cooling inlet
safety-injection inlet
penetration for 3 TEs ,

(+0.2each)

Loco 1A2

shutdown-cooling inlet
safety-injection inlet
penetrations for 3 TEs
charging inlet

(+0.2each)

Loon IB1

~'shutdown-cooling inlet
safety-injection inlet -

penetrations for 3 TEs
Pressurizer spray outlet
charging inlet
letdown outlet

(+0.2each)

Loon 182

shutdown-cooling inlet
safety-injection inlet
penetration for 3 TEs
Pressurizer spray outlet

(+0.2each)

Reference (s) 2.07

1. St. Lucie: Primary Systa==, Book 1, Training Department,
Reactor Coolant System, Figure 4, Rev. 1.

-Section 2.0 Continued on Next Page-
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OUESTTON 2.08

Below is a list of statements / facts referring to the HPSI Systems
at St. Lucie 1 and 2. For each statement / fact, litt UNIT 1,
UNIT 2, UNIT 1 and 2, or NEITHER, thereby indicating the Unit (s)
for which the statement / fact is correct. (3.0)

a. For nomal system and power-source alignment, all three
(3) HPSI pumps are OPERABLE with suction and discharge
valves OPEN.

b. For normal system and power-source alignment, two (2) and
only two (2) HPSI pumps START upon receipt of a SIAS.

c. The HPSI pumps are sized such that one (1) pump could
deliver saturated water at a rate sufficient to maintain
the core flooded and match decay heat boil-off at the
time the ECCS switches to the recirculation mode, not
less than 20 minutes after the LOCA.

I d. The refueling water tank (RWT) is designed to provide a
reservoir of borated water for the injection mode. The
tank is maintained at 200 psig with a nitrogen cover gas.

e. For normal system and power-source alignment, with a SIAS
and with a RCS pressure of 1000 psig, HPSI pumps A and B

] ,

would be providing water to the RCS.
,

! f. For nomal system and power-source alignment, a SIAS would
OPEN the four (4) header-isolation valves connecting pump
A and the injection lines. Four(4)othervalveswould
operate in a similar manner for pump B.

ANSWER 2.08

a. Unit 1
.,

b. Units 1 and 2

c. Units 1 and 2

d. Neither

e. 1m*5:F- U a '' N /M

-Section 2.0 Continued on Next Page-
,
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ANSWER 2.08 (cont)

f. Units 1 and 2

(+0.5each)

Reference (s) 2.08

:
~

1. St. Lucie: Primary Systems, Book 2, Training Department,
Safety Injection System and Containment Heat Removal System,
pp. SD24-Rev.1-13 - 1-16.

.,

OUESTION 2.09

'Below is a list of statements / facts referring to the LPSI Systems
at St. Lucie 1 and 2. For each statement / fact, llit UNIT 1,
UNIT 2, UNIT 1 and 2, or NEITHER, thereby indicating the Unit (s)
for which the statement / fact is correct. (3.0)

a. The LPSI pumps are. single-stage centrifugal pumps that
have a minimum run-out flowrate of > 4000 gpm.

b. A portion of the LPSI-pump discharge flow is cooled by -
CCW and is recirculated to the pump-shaft seals to help
extend seal life.

'

c. The discharge flow from the two (2) LPSI pumps combines
and then flows through an air-operated flow-control valve
into the LPSI low-pressure header,

The flowrate into each of. the four (4) i fection legs isd.
individually measured by a flowrate sensor.

The'LPSI discharge-he'aders connected to pump A and toe.
pump B are protected against overpressurization by two
(2) relief valves, one (1) for each pump header.

,

l
I

f. The LPSI System can be aligned to provide flow to the two
(2) hot-leg injection lines. ~

l
, ,

i
'

.

.

-Section 2.0 Continued on Next P, age-
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ANSWER 2.09
..

as- Units 1 and 2

b. Unit 1
_

' c. Unit i

d. 4kde-G v,.h /5 R

e. Unit 2
,

"
f. Unit 1

u

(+0.5each)
.

Reference (s) 2.09 -

4

1. "St. Lucie: Primary Systeme, Book 2, Training Department,
Safety Injection System and Containment Heat Removal System,
'pp. SD24-Rev.1-16 - 1-18. 'C

,

s

.

-

-

|

.

>

,.
,

ti

-Section 2.0 Continued on Next Page-
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OUESTION 2.10

Figure 2.10 (OUESTION) shows the Containment Spray System for
Unit 2. Answer the following parts of this QUESTION, all of
which pertain to the Containment Spray Systems. I

a. Upon initiation of a CSAS-A and B, list the responses of
the Containment Spray System for Unit 2 (pumps starts and
stops,valvechanges,...). (1.0) j

ib. Upon initiation of a RAS-A and B, litt the responses of
the Containment Spray System for Unit 2. (1.0)

i

c. For the injection mode at Unit 2, each containment spray i

pump is designed for ( 500) gpm .,_..... _ ---_. i

dyn:-1: he d Of (15^) ft, with a discharge pressure
of (t 50) psig. (1.5) !

d. At Unit 2, the hydrazine system is sized such that (without
replenishment) the hydrazine solutica could be injected
into the containment for about one (1) (hour, day,
week). Flow of the hydrazine solution would be automa-
tically stopped by a signal from

(1.5).

|
|

-Section 2.0 Continued on Next Page-
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ANSWER 2.10

a. containment spray pumps 2A, 28 START
hydrazin umps 2A, 28 START
valves OPEN
valves 3, 4 OPEN

(+0.25 each per-train answur)

#

b. valves OPEN
valves 3;=8 CLOSE

u,.2

(+0.5 each per-train answer)

c. 2700 i 500 gpm , , _

^ ~ 2 W it - g: i: ' =

200 50 psig

( k. ach)

d'/d. hour (+0.5) -

a LO-level switch on the hydrazine storage tank. (+1.0)

Reference (s) 2.10

1. St. Lucie: Primary Systems, Book 2, Training Department,
Safety Injection System and Containment Heat Removal System,
pp. SD24-Rev.1-20 - 1-25.

-Section 2.0 Continued on Next Page-
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OUESTION 2.11

Answer IRUE or FALSE to each part of this QUESTION concerning
the Main-Steam System.

a. Both Units 1 and 2 have two (2) manual / electric atmospheric
dump valves per Main-Steam header which together allow
removal of core decay heat equivalent to 4% power. (0.5)

b. Only Unit i has Main-Steam check valves to prevent backflow
from the other steam generator. (0.5)

c. At Unit 2 the Main-Steam Isolation Valves (MSIVs) fail
OPEN on loss of electric power to the air solenoids but
fail CLOSED on loss of air supply. (0.5)

d. Sixteen (16) safety valves for over-pressure protection
are associated with the Main-Steam System at Unit 1 and at
Unit 2. (0.5)

ANSWER 2.11

a. FALSE

b. TRUE

c. TRUE

d. TRUE

(+0.5each)

Reference (s1 2.11

1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
Book 1 of 2, Section 13, 1982, pp. 1 - 6 of 6.

-Section 2.0 Continued on Next Page-
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00ESTION 2.12
|

The following parts of this QUESTION refer to the Component
Cooling Water (CCW) Systems for Units 1 and 2.

a. List the seven (7) components that normally receive CCW
from header B at Unit 1 (for example, cavity spray pump .

IC,...). (1.4) r-7
b. LLit nine (d of the eleven (yf) components that receive ['As

CCW from the nonessential header N during nonnal operation ,-

c. LLit one (1) component that normally receives CCW from
header B at Unit 2 but does nat receive CCW from this
header at Unit 1. (0.2)

d. Provide the information indicated by the blanks. At Unit
2, there are air-operated valves that are used to
line up the N header to either the A or B header, which
CLOSE on a SIAS. In addition, these valves will auto-
matically CLOSE on a signal. (0.5)

ANSWER 2.12

a. shutdown heat exchanger 1B
containment fan cooler 1C
containment fan cooler ID
HPSI pump 1B
HPSI pump 1C
LPSI pump 18
containment spray pump 1B

(+0.2each)

b. f=? ;;;; 'xt Edx;;;r.

sample-system heat exchangers
boric-acid concentrators
waste concentrator
waste-gas compressors
letdown heat exchanger
control-element drive-mechanism air coolers
reactor coolant pumps and motors
blowdown radiation monitoring and sampling
raa++ xt .: . myc= =rs

-Section 2.0 Continued on Next Page-
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ANSWER 2.12 (cont)

qu t. ;..L -;el..., units

(+0/each,+1.8 max)

c. control room A/C 3A, 38, 3C
fuel pool heat exchanger

(+0.2 each, +0.2 max)

d. 4
LO surge tank level

(+0.25each)

Reference (s) 2.12

1. St. Lucie: Primary Systems, Book 2, Training Department,
Component Cooling Water System, pp. SD40-Rev.0-4 - 0-7.

-Section 2.0 Continued on Next Page-
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OUESTION 2.13

Describe the Main Condenser by choosing the correct responses
from the " list of responses" given below.

a. Openings are provided in the Main condenser for the Low-
Pressure Heaters. These heaters are located in the

There are in each shell for a total.

of The source of the heat is. .

The fluid that is being heated is the feedwater from the
discharge of the (1.5).

b. An air-ejector system is used to remove noncondensable
gases and air from the Main Condenser during plant startup,
cooldown and normal operation. Unit 2 uses

,(1.0)and *

.
A,-

.

k' (list of resoonses

1 d f
2 <

f,

? ,/?

# /hot well
discharge tunnel '.
neck of the condenser shells
extraction steam from the low-pressure turbine
extraction steam from the high-pressure turbine
hogging ejectors
steam-jet air ejectors
third-stage feedwater pump
condensate pumps
circ water pumps

ANSWER 2.13

a. neck of the condenser shells ,

'

2
4
extraction steam from the low pressure turbine !
condensate pumps '

(+0.3each)
|

| I

-Section 2.0 Continued on Next Page-
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b. 2 hogging ejectors
' 2 steam-jet ejectors

(+0.5each)

Reference (s) 2.13

1. St. Lucie: Secondary Svstems, Book 4, Training Depart-
ment, Condenser and Circulation Water System,
p. SD1:3-Rev.0-7.

-End of Section 2.0-
4
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3.0 INSTRUMENTS AND CONTROLS (30.0),

QUESTIONS 3.01 through 3.04 are " multiple-choice" questions.

QUESTION 3.01

The REACTOR COOLANT PUMPS SEAL TUBE LEAK alam is activated (1.0);

(a.) by a HI AT between the RC at the inlet and at the outlet
; of the shaft-seal heat exchanger.

(b.) by a HI AT between the CCW at the inlet and at the outlet
of the shaft-seal heat exchanger.

(c.) if there is a HI RC temperature at the outlet of the shaft-
coal heat exchanger AND if a 60-second delay has occurred
since the actuallon of the HI temperature signal.

(d.) if the seal saoler CCW outlet-valve is CLOSED.

ANSWER 3.01

(b.) (+1.0)

Reference (s) 3.01

1. St. Lucie: Primary System, Book 1, Training Department,
Reactor Coolant Pumps, p. SD8-Rev.1-8.

I

1

-Section 3.0 Continued on Next Page-
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OUESTION 3.02

The blowdown line of Steam Generator (S/G) 1A has (1.0)

(a.) an air-actuated containment-isolation valve inside contain-
ment which is CLOSED by a CIAS or by a blowdown HI-radiation
control signal.

(b.) a temperature-measuring element and two (2) pressure
switches which are successively located downstream of a
containment-isolation valve.

(c.) a flowrate sensor which controls the pressure-control
valve located just upstream of the flowrate sensor.

.

(d.) a flowrate sensor which controls both the inside and outside
of containment isolation valves to provide protection in
the event of a high-energy line break.,

>

ANSWER 3.02

(b.) (+1.0)

Reference (s) 3.02

1. St. Lucie: Secondary Systems, Book 4, Training Department,
Steam Generator Blowdown, pp. SD102-Rev.1-6 - 1-9.

,

-Section 3.0 Continued on Next Page-
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OUESTION 3.03

Normal hotwell-level control is provided by four (4) makeup
valves and one (1) reject regulator in which (1.0)

(a.) the makeup valves are sequenced OPEN by hotwell-level
switches, the first at 1 in. below normal level, the second
at 2 in., the third at 3 in., and the fourth at 4 in, below
normal level.

(b.) the reject regulator is OPENED at 12 in below normal
level.

(c.) the reject regulator is OPENED to drain condsnsate into
the line that taps off the outlet of the gland-steam con-
denser.

(d.) all four (4) makeup valves fail OPEN on loss of instrument*

air.

ANSWER 3.03
n

%) (+1.0)

Reference (si 3.03

1. St. Lucie: Secondary Systamt, Book 4, Training Department,
Condenser and Circulating Water System, pp. SD123-Rev.0.9
- 0.11.

|
'

|

!

|

l

-Section 3.0 Continued on Next Page-
,
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OUESTIOU :.04

Which statement correctly describes the operation and control
of the Main Feedwater Pumps? (1.0)

(a.) If both Main Feedwater Pumps were in operation with the
total feedwater flowrate at 40% of full-power flowrate
and if one (1) of the two (2) operating condensate pumps
tripped, then one (1) feedwater pump should trip.

(b.) If the suction pressure for an operating Main Feedwater
Pump has falled to 300 psig and a 5 second delay has occur-
red, the feedwater pump should trip.

(c.) If the flowrate of an operating Main Feedwater Pump has
reached the LO-LO setpoint and a 2 30-second delay has-
occurred, the feedwater pump should trip.

(d.) If the lube-oil pressure of an operating Main Feedwater
Pump has dropped to 6 psig and a 2 10-second delay has
occurred, the feedwater pump should trip.

ANSWER 3.04

Gd(d.) (+1.0) -t--

Reference (s) 3.04

1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
Book 2 of 2, Section 33, 1982, p. 22.

-Section 3.0 Continued on Next Page-
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OUESTION 3.05

Answer this QUESTION concerning the Intake Cooling Water (ICW)
Pumps by " filling-in the blanks".

a. The three (3) ICW pumps are centrifugal pumps each with a
capacity of gpm (t 20%) with a discharge
pressure of psig (1 20%). (1.0)

b. Upon loss of off-site power, the system is automatically
restarted and loaded onto the emergency diesel generators.
If all three (3) ICW pumps are available, pumps

are started. TheintgruptioninICWpumpoperationshould
be less than ( 20%). During operation in which
the ICW pump motors are powered from the emergency diesel
generators, the bearing ube-water supply is (1.5).

c. Local instrumentation is a allable for monitoring ICW
pump and for monitoring ICW
pump \. At Unit 2 only, there
is local instrumentation for monitoring ICW pump

\ /p ._ (1.5).

~

[/ANSWER 3.05 '
.

\ \

! a. 14,500 1 2900 pm (+0.5) :'' /
%=*=*1=**4g +0.5) <o T 6 7 ,g ; -f

b. 2 (+0.5) !' -Ws (+0.5) / c /= *"'\ . . . -
'

the discharge of the ICW pumps (+0.5) v'

(+0.5))
c. discharge pressure

(+0.5lube water flowrate
lube water pressure (+0.5)

Reference (s) 3.05

1. St. Lucie: Secondary Systamt, Book 4, Training
Department, Intake Cooling Water System, pp. SD165-Rev.0-8
- 0-9.

-Section 3.0 Continued on Next Page-
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OUESTION 3.06

The Excore Nuclear Instrumentation System (NIS) is designed
such that the neutron flux is continually monitored from the
source range to % of full power. At Unit 1 there

are NIS channels. At Unit 2 there are NIS
channels. Of these NIS channels at Unit 1, c channels
provide a wide-range logarithmic (log) indication. At Unit
2, there are 6 log channels. Each log channel at Unit
i utilizes a detector assembly. At Unit
1, of these log channels can provide the audio
signal for the 12 remote speakers located in containment.
Each log safety channel at Unit 2 utilizes a
detector assembly. At Unit 2, the audio signal is obtained
from the channel which utilizes a
detector assembly. (3.0)

ANSWER 3.06

200 soo
10 fa
14 W i4i

! 4 5
6 6 i

,

~ #d " 'F '--fission. chamber f..<--4 e' + 'd , , , (J

fission ,

log startup JM .g
BF3 proportional counter pr3

(+0.3each)

Reference (s) 3.06

1. St. Lucie: Excore Nuclear Instrimentation, Book 6, Training
Department, pp. SO4-Rev.1-4 - 1-50.

,

4

-Section 3.0 Continued on Next Page-
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OUESTION 3.07

The power plant has been operating at.a steady 100% of full
power for 10 days, one (1) charging pump is running, the Pres-
surizer level is 0% (with respect to the programed level set-
point), the letdown flowrate is 40 gpm and all of the controllers
are in AUTO. What chang 11, if any, in the letdown flowrate

i should occur and/or what alanns and actions, if any, should be
taken by the CVCS as the Pressurizer level slowly decreases to
the levels indicated below? Include any differences between
Units 1 and 2.

a. -1% (0.5)

b. -2% (0.5)

c. -3% (0.5)

d. -4% (0.5)

e. -5% (0.5)
<

ANSWER 3.07

a. At -1% the '.etdown flowrate should have decreased to almost
29 gpm. (+0.$)

i
-

b. There is no change between -1% and -2%. (+0.5)

c. At -3% (at -2.5%) a backup charging pump should have
started. (+0.5)

By -4% a second backup charging (pump should have started
d.

at Unit 1, but not at Unit 2. +0.5)

e. At -5% a LO-level alarm occurs and backup START signal'

should be sent to all of the charging pumps. (+0.5)

Reference (s) 3.07

1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
' Book 2 of 2, Section 27, 1982, p. 8 of 11.

2. St. Lucie: Secondary Systam<, Book 5, Training Department,
Reactor Regulating System, pp. SD9-Rev.1-55 and Figure 34.

-Section 3.0 Continued on Next Page-
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1

i

j 00ESTION 3.09

Annutt the following parts of this QUESTION, all of which pertain;

j to the Qualified Safety Parameter Display System (QSPOS).

a. The instrument sensor package for Inadequate Core Cooling
,

! (ICC) detection provides the reactor operator a continuous
i indication of the progression leading to and away from
j ICC. The progression is divided into three (3) conditions

based on physical processes occurring within the reactor-

! vessel. The three (3) conditions are
4

| falling coolant inventory
i loss of fluid subcooling
) increasing core-t.xit temperature
I

J Place a il next to the condition that is least severe.
I Place a #3 next to the condition that is the most severe,
j that is of greatest concern. (1.0)

'

4

|
b. Figure 3.09 (00ESTIONI is a sketch of a HJTC used in the

j QSPDS. With the use of the figure, orovide a brief indica-
tion of the operational principle of an HJTC in detecting

j a decreasing water level. (1.0)

t c. The QSPOS determines three (3) Saturation Margin Monitoring
; (SMM) values. List the three (3) margins and the associated
; temperature sensors that are utilized. (1.5)

:

'

d. What signal is used to provide the saturation temperature? (0.5)

ANSWER 3.09

'
a. loss of fluid subcooling #1

falling coolant inventory
increasing core-exit temperature #3

(+1.0)

, ,

4 i

:

i |

-Section 3.0 Continued on Next Page- |
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,
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Figure 3.09 (00ESTIONI

-Section 3.0 Continued on Next Page-
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i

ANSidER 3.09 (cont)

b. The sensor consists of two (2) TCs one of which is heated.
1 If the heated TC is in water, the heat is sufficiently

dissipated that the two (2) TCs have equal outputs; if'

not, there is a difference in outputs. So when the calm
water level drops below the heated TC level, the HJTC

j provides an indication. (+1.0)
,

c. RCS saturation margin - max of RTDs in the hot and cold
legs. (+0.5)

| upper-head saturation margin - max of the top three (3)
UHJTCs (+0.5)

| CET saturation margin - max CET (+0.5)
i

j d. Pressurizer pressure (+0.5)

I
Reference (s) 3.09

1. St. Lucie: control Systa==, Book 5, Training Department,
j Computer Monitoring Systems QSPDS Handout, pp.1-18.
|

-

i

(

'

s

!

;

:
.. .

-Section 3.0 Continued on Next Page-
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OUESTION 1.10

Answer IRME or FALSE to the following statements that refer to
the instrumentation at Unit 2.

a. One of the purposes of the in-core instrumentation system
is to provide an accurate source-range neutron
detection system for use during reactor startups. (0.5)

b. There are more than 100 In-Core Instrumentation (ICI) ,

detector assemblies. (0.5)

c. The Heated-Junction Thermocouple (HJTC) system measures
the reactor-coolant liquid inventory above the fuel-align-
ment plate. (0.5)

d. In each of the ICI detector assemblies there are four (4)
self-powered rhodium neutron detectors which measure the
neutron-flux distribution above the fuel-alignment plate. (0.5)

'

i

:
'

ANSWER 3.10

a. FALSE-

b. FALSE

I c. TRUE
-

:

d. FALSE

(+0.5each)

'

Reference (s) 3.10

! 1. St. Lucie: Unit 1/2 Lesson Plans and System Descriotions,
J Book 2 of 2, Section 35, 1982, p. 1.98-0 - 1.98-20.
;

4

!

J
;

}

-Section 3.0 Continued on Next Page-
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OUESTION 3.12

Refer to Figure 3.12 (0UESTION) which shows a typical level-
measuring system for such closed tanks as the Pressurizer and
the Steam Generator. Answer the following parts to this QUESTION
by choosing the correct response, by " filling-in the blanks",
or by completing the sentence.

a. The output of the D/P cell is PR - Py. This output is equal
(h , h , h , h ,to the water density times t 2 3 4

or h ) (0.5)5

b. If the water level decreased, he would the output of the
D/P cell (Pg - Py) change? (INCREASE, DECREASE, or
STAY-THE-SAME) (0.5)

c. If the reference leg broke and some of the water in the
reference leg drained out, the output of the D/P cell,

j (Pg - Py) would (INCREASE, DECREASE, or
; STAY-THE-SAME) and the indicated level would

(INCREASE, DECREASE, or STAY-THE-SAME) . (1.0)

d. Increasing containment temperature from a line break (noti

from the tank or its level-measuring system) would cause
the indicated tank level to (INCREASE.

DECREASE, or STAY-THE-SAME) (0.5)
,

[ ANSWER 3.12 !

'
1

a. h (+0.5)2

b. INCREASE (+0.5)

c. DECREASE (+0.5)4

i INCREASE (+0.5)

d. INCREASE (+0.5)
I

1

|

-Section 3.0 Continued on Next Page-
!

)

1

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



__

.' .'

St. Lucie 1 & 2
December 16, 1985

Page 54

Points
AEAU.able

CONDENSING-

VARIABLE
LEG REFERENCE LEG

- - = :__

.
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-

h,

h+
,

U
if
lL

h3
.

U DlP u
_ _ _ .

CELL
p p

.

Floure 3.12 (00ESTION)_

-Section 3.0 Continued on Next Page-
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OUESTION 3.14

The startup-rate (SUR) signal is used by the Reactor Protection
System (RPS). snecify the pre-trip setpoint, the trip setpoint,
and the power range (in % of full power) during which the SUR
can trip the Unit i reactor. (2.0)

(NSWER3.14

1.3 1 0.1 dpm
2.49 0.1 dpm

10'4 to 15%

(+0.5each)

Reference (s) 1.14

1. St. Lucie: Control Systems, Book 6, Training Department,
Excore Nuclear Instrumentation, pp. SO4-Rev.1-17 - 18.

-End of Section 3.0-

4

f



,

|
- -

. ,

|
.

Page 57 St. Lucie 1 & 2
December 16, 1985i

Points
Available

4.0 PROCEDURES - NORMAL. ABNORMAL. EMERGENCY AND RADIOLOGICAL
CONTROL (30.0)

QUESTIONS 4.01 through 4.07 are " multiple-choice" questions.

! OUESTION 4.01

After the receipt of a CIAS at Unit 1 there should be (1.0)

(a.) one (1) containment purge exhaust fan ON.

(b.) two (2) shield-building exhaust fans ON.

(c.) two (2) Diesel-Generators ON and LOADED.

! (d.) four (4) control-room ventilation isolation valves OPEN.
i

ANSWER 4.01

(b.) (+1.0)

Reference (s) 4.01
'

1. St. Lucie: Faergency Onerating Procedure,1-EOP-03, Loss.

of Coolant Accident, pp. 37 - 38.

,

1

l

i

f

-Section 4.0 Continued on Next Page-
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OUESTION 4.02,

Certain logs are required reading at shift turnover. Select
the required reading for the RCO (1.0)'

(a.) NWE Log
Night order Log
Equipment Out of Service Log

(b.) Turbine Operator Log
Nuclear Operator Log
Control Center Log

(c.) Control Center Log
Equipment Out of Service Log
NWE Log

.
(d.)ControlCenterLog

Equipment Out of Service Log
Night Order Log

(e.) NWE Log
Turbine Operator Log
Control Center Log

ANSWER 4.02;

.

(d.) (+1.0)
'

i

Reference (s) 4.02
4

! 1. St. Lucie: Administrative Procedure, 0010120, Duties
and Responsibilities of Operators on Shift, p. 10.

1

j

-Section 4.0 Continued on Next Page- |
i
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OUESTION 4.03

While operating at 100% of full power at Unit 1, all four (4)
Reactor Coolant Pumps (RCPs) are tripped. Fifteen (15) minutes
after tripping the RCPs, verification of natural-circulation
flow cannot be verified if (1.0)

(a.) the loop AT is less than the full-power AT.

(b.) the cold-leg temperature, T , is constant or decreasing.C

(c.) the hot-leg temperature, Ty, is steadily increasing.

(d.) no abnormal temperature difference exists between the Tg
RTDs and the core-exit thermocouples (CETs).

ANSWER 4.03

(c.) (+1.0)

Reference (s) 4.03

1. St. Lucie: Off-Normal Goerating Procedure, 1-0030140,
Rev. 29, Blackout Operation, Section 5.10, p. 6.

-Section 4.0 Continued on Next Page-
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OUESTION 4.04

If a Steam-Generator tube rupture occurs on Unit 1 and if all
RCPs are stopped, RCP restart criteria cannot be met if (1.0)<

(a.) the CCW has been lost for 4 minutes.
0

(b.) the RC is 30 F subcooled.

(c.) the Pressurizer level is 40%.

(d.) the unaffected Steam-Generator level is 30% wide range.

ANSWER 4.04

(d.) (+1.0)

Reference (s) 4.04

1. St. Lucie: Fmarcency coeratina pro edure,1-EOP-04, Steam
Generator Tube Rupture, p. 6.

.

1

i

-Section 4.0 Continued on Next Page-
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00ESTION 4.05
W

The' Unit I hydrogen recombiner should always be placed in service
i

when the hydrogen concentration in containment is between (1.0)
'

' (a.) 0.5% and 3.5%

(b.) 1.5% and 3.5% ,

(c.)3.5%and4.0%

(d.)3.5%and10.0% .

|

ANSWER 4.05

(a.) (+1.0);

.

i Reference (s) 4.03

1, St. Lucie: Fmergency doerating Procedure,1-EOP-03, Loss
of Coolant Accident, p. 21.

i
,

4

)
a

e

/

1

1

'

!
-

1

r

-Section~4.0 Continued on Next Page-
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OUESTION 4.06

If an inadvertent SIAS at Unit I was received (1.0)

(a.) all four (4) RCPs would automatically trip.

(b.) the CCW to the RCPs would be isolated.

(c.) the HPSI pumps would inject water into the RCS.

(d.) a CSAS would be initiated.

ANSWER 4.06

(b.) (+1.0)

Reference (s) 4.06

1. St. Lucie: Emergenev Ooerating Procedures,1-EOP-03,
Loss of Coolant Accident, p. 3.

. t.

-Section 4.0 Continued on Next Page-
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,

OUESTION 4.07
.

If the HPSI pumps were running during an excess-steam demand
event at Unit 1, the HPSI pumps should not be throttled or
stopped if (1.0)

(a.) the RC is 40 F subcooled.

(b.) the Pressurizer level is 20%.

(c.) both Steam-Generator levels are 50%.

(d.) the reactor-vessel level is 60%.

ANSWER 4.07

' (b.) (+1.0)

Reference (s) 4.07

1. St. Lucie: Emergency Onerating Procedure, 1-E0P-05, Excess
Steam Demand, p. 6.

.

.

1

-Section 4.0 Continued on Next Page-
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Points
Available

OUESTION 4.08
1

According to Procedure No. 2-003-127 (Reactor Plant Cooldown - |
Hot Standby to Cold Shutdown) at Unit 2,

a. what would be the status of the following valves when
taking the Pressurizer solid? (MANUAL or AUT0) and (OPEN,
CLOSED, or THROTTLED) (2.0)

1. Pressurizer-level control valves LCV-2110P and
LCV-2110Q

2. Letdown pressure-control valve

b. below what temperature may the Pressurizer be taken solid? (0.5)

ANSWER 4.08 .

a. 1. MANUAL (+0.5), OPEN (+0.5)
2. AUTO (+0.5), THROTTLED (+0.5)

0b. 200 F (+0.5)

Reference (si 4.08

1. St. Lucie: Ooerating Procedures, 2-0030127, Rev. 15,
Reactor Plant Cooldown - Hot Standby to Cold Shutdown, '

Sections 8.54 - 8.55, p. 13.

I

I

'

-Section 4.0 Continued on Next Page-
|

|

|
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l

Points i

Available
'

OUESTION 4.09

Wha.t are the IMMEDIATE OPERATOR ACTIONS on a complete loss of
off-site electrical power? [ Procedure 1-0030140 (Blackout
Operation)] (5.0) |

|

ANSWER _4.09

1. Trip Turbine and reactor manually. (+0.5)

2. Ensure all CEAs are fully inserted and reactor trip breakers
are open. (+0.5)

3. Ensure turbine valves are closed. (+0.5)

4. Ensure Generator Exciter Supply breaker and Generator
breakers are OPEN. (+0.5)

5. Place Reheater Control System in MANUAL, the CLOSE TCVs.
(+0.5)

6. Ensure that Diesel Generators have started and are feeding
only emergency buses. (+0.5)

7. Open Startup Transformer breakers. (+0.5)
.

0
Reduce T to reference setpoint (T 532 F) by manual8.
operatioRV8f the Atmospheric Steam DE8h v=alves. (+0.5)

9. Isolate S/G blowdown. (+0.5)

10. Verify 1C steam-driven AFW Pump has started and has estab-
lished flow to the S/Gs. If AFW Pumps have started due

'to the auto start feature, manual control can be taken
after the auto actions are completed. (+0.5) |

|

Reference (s) 4.09

1. St. Lucie: Off-Nomal Ooerating Procedure, 1-0030140,
Rev. 29, Blackout Operation, Section 4.0, p. 4.

-Section 4.0 Continued on Next Page-
1
1

1

- . . - - -
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Points
Available

OUESTION 4.10

Lisi the IMEDIATE OPERATOR ACTIONS for Control Room Inacces-

2-00301341 (Control Roo;;: Inaccessibility)g Procedure
sibility at Unit 2. [0ff-Normal Operatin

] (2.5)

ANSWER 4.10

IMMEDIATE OPERATOR ACTIONS:

1. Manually trio the reactor and turbine prior to leaving the
control room, if possible. (+0.5)

~

2. Announce evacuation of the control room over the P.A. sys-
tem. (+0.5)

3. Imo'lement the Emergency Plan (+0.5), as necessary, in
accordance with EPIP 3100021E, " Duties and Responsibilities
of the Emergency Coordinator".

4. Obtain the Remote Shutdown Room Keybox Master Key (+0.5)
from the control room key locker.

5. Evacuate all cersonnel from the control room. (+0.5)

Reference (s) 4.10

1. St. Lucie: Off-Normal Ooeratina Procedures, 2-0030141,
Revision 13, Control Room Inaccessibility, p. 2. !

!

|
|
l

1

-Section 4.0 Continued on Next Page- )
I
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Points
Available

OUESTION 4.11

Answer IRUE or FALSE.

If at 100% of full power at Unit 1, a CEA has dropped into the
core, the operator should inanediately commence emergency bora-

! tion in order to reduce power to s 50% within 1 hour. (0.5)

ANSWER 4.11

FALSE (+0.5)

Reference (s) 4.11

1. St. Lucie: Off-Normal Ooeratina Procedures, 1-0110030,
Revision.12, CEA Off-Nonnal Operation, Section 5.4.2a,
p. 7.

QUESTION 4.12

Gin three (3) control-room indications available to the operator
that are indicative of a void in the reactor-vessel head during
a natural-circulation cooldown at Unit 1. (1.5)

ANSWER 4.12 l

1. QSPOS Rx-vessel level-monitoring display indicates ( 100% |
in Rx head region. (+0.5) i

2. Significant unexpected Pressurizer level increase while
operating aux spray, or Pressurizer level decrease while
charging to RCS loops. (+0.5)

3. If Pressurizer level system in automatic, unanticipated
letdown flow greater than charging flow. (+0.5) ,

Reference (sl 4.12

1. St. Lucie: Emeraency Procedure, 1-0030140, Rev. 29, Black-
out Operation, Section 5.13.4, p. 8. |

1

-Section 4.0 Continued on Next Page-
i

|

|

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

OUESTION 4.13
,

Lill the five (5) reasons / situations that require RWPs as
specified in Health Physics Procedure, HP-1, " Radiation Work |

Permits". (2.5)

ANSWER 4.13

1. entry into the reactor containment (+0.5).

2. entry into a High Radiation Area (+0.5)

3. entry into an Airborne Radiation Area 2 25% MPC (+0.5)

4. work assignments involving equipment or surfaces contamin-
ated to levels > 10,000 DPM/100 cm2 (+0.5)

5. work assignments involving irradiated fuel (+0.5)

Referencels) 4.13

1. St. Lucie: Health Physics Procedure, HP-1, Radiation
Work Permits, p. 1.

.

.

<9

i

,

-Section 4.0 Continued on Next Page-
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Points
Available

OUESTION 4.14

Certain limits and precautions are addressed in the Unit 2
Operating Procedure 2-0030124, " Turbine Startup". State the
reason for each of the following.

a. Gland steam should be placed in service after the turbir.e
is on the turning gear. (0.5)

b. Gland steam should be placed in service before a vacuum
is drawn. (0.5)

c. Steam-header drain valves must be open below 20% load. (0.5)

ANSWER 4.14

a. prevents bowing of the rotor (+0.5)

b. prevents seal damage due to pulling in air and dirt across
the glands (+0.5)

c. minimizes water intrusion into the turbine (+0.5)

Reference (sl 4.14

1. St. Lucie: Ooeratina Procedures, 2-0030124, Rev. 12,
,

Turbine Startup - Zero to Full Load, p. 1. i

|
!

i

|

|

J

l

1

-Section 4.0 Continued on Next Page-
|
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Points
Available

OUESTION 4.15

Following a complete loss of off-site power associated with a
turbine trip at Unit 1, all loads are shed from the emergency
buses except eight (8). List these,eight (8) loads. (4.0)

9, v e. CsD =f YA L,,,
ANSWER 4.15

1. Boric-Acid Makeup Pumps
2. Charging Pumps
3. Emergency lighting
4. Class IE power panels
5. RCP oil-lift pumps "A" pumps only
6. Diesel-fuel oil-transfer pump
7. Motor-operated valves
8. HPSI Pumps

(_ + d Er s - e k + + 8 - * )(0.5esch)

Reference (s) 4.15

1. St. Lucie: Emergency Procedure, 1-0030140, Rev. 29, Section
3.9, p. 3.

.

1
i

|
|

|
|

-Section 4.0 Continued on Next Page-
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Points
Available

OUESTION 4.16

In the Unit 1 control room, positive indication of leakage of
coolant from the RCS to containment or to other systems are
provided by equipment which pemits continuous monitoring of
certain plant parameters and the activity of other systems.
Uit six (6) pieces of equipment; 1.e., six (6) different types
st equipment; which may alarm and indicate when excessive
leakage is present. (3.0)

ANSWER 4.16

1. Containment air particulate monitor
2. Containment radioactive-gas monitor
3. Component cooling liquid monitor
4. Condenser air ejector gas monitor
5. Steam generator liquid sample monitor
6. Plant vent radiation monitor
7. Containment area radiation monitors
8. High-level pressure or temperature in the quench tank
9. High-temperature reactor coolant relief or safety valve

discharge line
10. Low level in volume control tank
11. High-level containment sump
12. Low pressurizer level
13. High-level component cooling water surge tank
14. High-level reactor coolant drain tank
15. SafetyReliefValve(s)openalarm-H.11
16. High S1 Loop Headet Pressure j

(+0.5each,+3.0 maximum) |
.

)

Reference (s) 4.16

l '. St. Lucie: Off-Normal Onerating Procedure, 1-0120031,
Excessive Reactor Coolant System Leakage, Rev. 8, Section
4.1, pp. 1, 2.

-End of Section 4.0-
| |
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EQUATION FORMULA AND PARAMETER SHEET -

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

Where mi = m2

(density)1(velocity 1 (area)1 = (density)2(velocity)2(art:a)21
.

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

KE = mv2 1 i = PE +KE +P V22 where Y = specificPE +KE +P VPE = mgh 2 2i i
7 volume

P = Pressure
...- .........----...-------.......------ .....----------.. -.----...--__.

Q = mc (Tout-Tin) Q = UA (Tave-Tstm) Q = m(h -h Ip t 2

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

P = P 10(SUR)(t) P = P e /T SUR = 26.06 T = (o - al ( = (o - ol
t

o o T p p
------_.........---------...----------------------------------------------

delta K = (Ke f f-1) CR (1-Keffl) = CR Il-Keff2) CR = S/(1-Keff)1 2
%

M = (1-Keff1) SOM = (1-Keff) x 100!,

I KU-Keff2 eff
.

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

M ecay c e a d din (2) 0.693 A1=Aedecay constant = =
o .

t t1/2 1/2 -

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

Water Parameters Miscellaneous Conversions

1 gallon = 8.345 lbs 1 Curie = 3.7 x 1010 dps
1 gallon = 3.78 liters 1 kg = 2.21 lbs

1 ft3 = 7.48 gallons I hp = 2.54 x 10 Btu /hr3

3 6Density =62.4lbg/ft 1 MW = 3.41 x 10 Btu /hr
Density = 1 gm/cm 1 Stu = 778 f t-lbf

'

Heat of Vaporization = 970 Btu /lbm Degrees F = (1.8 x Degrees C) + 32
Heat of Fusion = -144 Btu /lbm 1 inch = 2.54 centimeters

21 Atm = 14.7 psia = 29.9 in Hg g = 32.174 f t-lbm/lbf-sec
__---------------------- 2--------~~~~--------- 8 sec---- M-----------~~~-----

I

1 ft H O = 0.4335 lbf/in. A,
.--- ------_-____---_-----___----------.7f

= 0.02
--------_------- .---------------


