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Summary:

Examinations on May 21 - 24, 1984

Written and Oral examinations were administered to nine candidates, four of whom
passed.
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REPORT DETAILS

1. Persons Examined

SRO Candidates: R0 Candidates:-

Carroll, Glenn A 55-8123 Brackin, Carl 55-20332
Childers, Spencer M. 55-7930 Johnson, Samuel R. 55-20207
Crabtree, Philip B. 55-7929 Mincy, Phillip N. 55-20333
Mcdonald, William H. 55-7927 Stewart, Danny P. 55-20334

.Vanosdale, William A. 55-8125

Other Facility Employees Contacted:

A. Anderson, Instructor, POTC
*J. Anthony, Oper. Supv., SQNP
*C. Benton, Simulator Instructor, POTC
*C. Brewer, Unit Supervisor, POTC
*L. Bush, Shift Engineer Training, SQNP
*R. Crews, Simulator Instructor, POTC
*J Johnson, Chief, NTB, POTC
M. Lorek, Instructor, POTC

*L. Nobles, Superintendent, O&E, SQNP
*C, Noe, Training Supervisor NTB, POTC
*L. Pauley, Simulator Instructor, POTC
*L. Sain, Instructor NTB, POTC
*P. Wallace, Plant Manager, SQNP

I:*
.

* Attended Exit Meeting .

;"
. .

~ ~

2. Examiners: .

* Sandy Lawyer
Tony Vinnola
Pete Isaksen

* Chief Examiner

3. Examination Review Meeting

At the conclusion of the written examination, the examiners met with
C. Brewer, M. Lorek, L. Bush, C. Benton, A. Anderson and R. Crews to review
the written examination and answer key. The following comments were made by
the facility reviewers:

|

| a. SR0 Exam
!

1. Question 5.01: This answer assumed that the reactor would
go critical sooner on rod withdrawal as

| compared to dilution. This assumption

|.
was disputed.

|
r
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Resolution: The answer was not changed. No material I
could be provided to support the contrary ;

view.
'

2. Question- 6.06: Both MFP's will not trip as a direct result

of feedwater isolation.

Resolution: "Both MFPs Trip" is not required for full
credit.

3. Question 7.04: The answer is not in GOI precautions as
could be implied.

Resolution: Noted for future exams.

4. Question 7.08: "Immediately upon phase B isolation," should
also be accepted.

Resolution: Accepted and added to answer key.

5. Question 7.12.b: " Uncontrolled Depressurization" should be
accepted for partial credit.

Resolution: Half credit was given for this answer. To
receive full credit the candidate would have
to state "less than 1250 psi".

t 6. Question 7.14.a: A better way to ask this question is to. t.

add, "What is the minimum time required ..".
.

"

"

Resolution: Noted for future exams. -

7. Question 7.14.a: "When Boron concentration is stabilized".
Should also be accepted.

Resolution: Accepted and added to answer key.

! 8. Question 8.03: The proper answer should be "no document
allows for the SRO to verbally allow the

condition established in Question 6.11".

Resolution: Accepted and answer key changed.
'

b. R0 Exam

1. Question 1.01: The question could be improved by adding
"at a constant temperature".

Resolution: Noted for future exams.

. . - .- - . ,-
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2. Question 1.02: The answer " greater than - because of the
change in Beta bar effective there will be-

a larger ratio of prompt to delayed neutrons
at EOL, therefore, more are born at higher
energies and it would cause fast flux at EOL
to increase" should also be accepted.

Resolution: Accepted and added to answer key.

3. Question 1.05: Sm pe'aks at 400 hours.

Resolution: Accepted. 12-16 days was put in answer key.

4. Question 1.07.c: The question would be clearer if "while at
operating Heat Flux" was added.

Resolution: Noted ;or future exams.

5. Question 2.01: It makes a difference which unit the candidate
assumes the question is addressing.

Resolution: The answer is correct for either assumption.

6. Question 2.15: A&C are both correct. Because Unit 1 is
identical to Unit 2.

Resolution: Accepted and answer key changed.
4.

7. Question 2.16: The candidate may answer assuming Unit.1. ...

~

Resolution: Comment rejected. The questfon specifically
states Unit 2.

8. Question 3.02.b: Same as 6.06a.
t

Resolution: Same as 6.06a.

9. Question 3.02.c: (Suction valve opening) should be added to
answer.

;

Resolution: Accepted and added to answer key.

10. Question 3.03.b: For those candidates who assume a 2 pump'

trip, answer 3 should be added to the
answer key.i

Resolution: Accepted,
i

|
|

|
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11. Question 4.06: It was not clear if the reactor tripped in

question a. -

Resolution: Noted for future exams.

12. Question 4.11: Same as 7.08.
,

4. Exit Meeting

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

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

l.*.
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U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EX AMINATION .

FACILITY: _SEQuGIAB_lLZ____________R ,,,,3 gg3

C.Be%4e REACTOR TYPE _EM3_____________________
L Suu
R .Ctews DATE ADMINISTEREDt_diLQ2LZl________________

* 10. Lo sqY

EXAMINER: _M1380LAt_AA_____________

APPL IC ANT: _________________________

IUSIduCIIQUS_ID_AEELICadIl

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answer sheets. Points for each
question are indic9ted in parenthe ses af ter the question. The passing
grcde requires at least 707 in each category and a final grade of at

l oas t 807.. Examination papers will be picked up six (6) hours after
the examination starts.

f. OF

CATEGORY % OF APPLICANT'S CATEGORY

__XALuh_ _IDIAL ___SCQSE___ .2ALus__ ______________CAIEGQEI_____________

.22cDQ _22400 ________ 5. THEORY OF NUCLEAR POWER PLANT___________

OPERATION, FLUIDS, AND

THERMODYNAMICS

.224QQ._ _Z2aQQ ________ 6. PL ANT SYS TEMS DES IGN, CONTROL,
___________

AND INSTRUMENTATION

_Z2aQQ__ _Z2AQQ ________ 7. PROCEDURES - NORMAL, ABNORMAL,
___________

EMERGENCY AND RADIOLOGIC AL
CONTROL

_Z2AQQ__ _22AQQ ________ 8. ADMINISTRATIVE PROCEDURES,
___________

CONDITIONS, AND L IMITATIONS
.

100a00__ 100400 TOTALS___________ ________

FINAL GRADE _________________7

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

___________________________________

APPLICANT'S SIGNATURE

.
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QUESTION 5.01 (1.00)

On initial criticality vi a di lu ti on, counts on the source range
are approximately 4000 cps. A normal startup c r i t i c al count level

is approximately 2000 cps. Why the difference? (1.0)

QUES TION 5.02 (3.50)

Mul tipl e Choice.

Tne following readings were taken off the power range detectorst
N41 N42 N43 N44

DET A (upper) 374.4 356.6 363.3 360.0
DET B (lower) 324.0 342.0 327.6 360.0

All r e adi n gs in microamperess full power cur r en t on all d e t ec to r s
is 400.0 micraamperes.

a. The l argest quadrant power tilt ratio ist (1.5)

1. 1.00
2. 1 03
3. 1.06
4. 1 30
5. 1 60

D. The axial flux di f f erence (celta-Il for N41 ist (1 0)

1. 1.03
2. 1.80
3. 4.45
4. o.30

|
-

,

c. Mul tiple Choices fill in the blank.

The Indicated AFD shall be considered outside of its limt.s
when at least _____________ axcore channels are Indicating
the AFD to be outside the limits. (1.0)

1. One operable and one Inoperable.
2. Two operaole.
3. Two inoperable.
4. Three operable.
5. Three inoperable.

.

- - ,- m , , _ _ . 7
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QUESTION 5.03 (1.50)

Mul tipl e Choice.

a. With the plant operating at 857. Power an d all systems in a
normal /auotomatic configurations the operator borates 100 PCM.
Shutdown Margin will:

1. Increase
2. Increases until rods move
3. Decrease
4. Decreases until rods move
5. Remain unchangeds'whether or not rods move (1.0)

Fill in the blank.

D. Tne Shutdown Mar gin required by Technical Speci fic ati ons for
the operating condition described in a.s aboves is ________4
delta K/k. (0.5)

JUESTION 5.04 .( 1. 5 0 )

According to Technical Specification bases 3/4.1.3s there are
THREE reasons for the control rod insertion limits. NAME THE
THREE IIMITS. (1.51

at.)po ns

QUES TION 5.05 (1.50)

A. Does Beta bar effective Increase, Decreases or Remain the
(1.0)Same, from 80L to EOL7 (.B r i e f l y explain your choice.) -

8. For equivalent positive r eactivity additions to a critical
reactors will the SUR be the Sames Larger, or Smaller at EOL
compared to BOL7 (no expl anat ion necessary) (0 nl.

|

|

QUES fl0N 5.06 ( .50)
|

|

True or False?
'

At EOL, with decreased fuel temperaturess the Fuel Temper ature Coef f icient
is more negative due to ar. Increase in the quantity of Pu-240 in
the fuel. (0.5)

.

w --r
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QUES TION 5.07 (2.00)

Fcr each of the foll owing condi ti onss which of the two choices
t:Ou l d the INDIVIDUAL ( di f f er enti a l or integr al as indicated) rod
b:r th be greater?

Rod worth Condition Cholce 1 Choice 2

A. Integral Tavg 150-F 500-F (0.5)

8. Integral Core life BOL EOL. (0.5)

C. Differential Rod position 180 steps 215 steps (0.5)

D. Differential Rod in Bank C an inserted the rod (0.5)

which is next rod withdrawn
to a module with

QUES TION 5.08 (2 00)

a. If steam goes through a throttling process, (as in a leak
from a main steam header high pressure line to atmosp her e)
will the following p ar ame te r s Increase, Decrease, or Remain tne
Same? (no explanation r equired) (1.5)

1. Enthalpy
2. Pressure
3. Entropy
4. Specific volume
5. Tenper atur e

b. State whether the steam will be Subcooled, Saturated, or Super-
(0.5)-

heated as it leans out. .

QUESTION 5.09 (1 50)

Critical Heat Flux (CHF) is defined as the heat flux at which
Dep ar ture from Nucleate Bolling (DNB) occurs. For an INCREASE
in each of the p ar ameter s bel ow, state how tne CHF will change.
(Consider eacn par ameter separ ate ly.)

(LIMIT YOUR ANSWER TO INCREASE, DECREASE, OR REMAINS UNCHANGED)'

a. Reactor Coolant Flow Rate.
De Reactor Coolant Temperature.

c. Reactor Coolant Pressure. (1 5)

. _ . . . - _ . . - _ _ , . - _ -. . . - -
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QUESTION 5 10 (3.00)

True or False?

'a . The differential temperature necessary to transfer heat is
enversely proportional to heat flux. (0.5)

-b. Pump runout is the term used to describe a centrifugal pump
when it is pumping against a shut discharge valve. (0.5)

c. The l atent heat of vapor ization is another term for the latent
neat of condensation. (0.5)

d. One of the pump laws for centrifugal pumps states that power
required by the pump motor is directly proportional to the
s qu ar e of the pump speed. (0.5)

e. Tne faster a centrifugal pump rotates, the greater the NPSH
required to prevent cavitation. (0.5)

f. Wnen comparing a parallel-flow neat exchanger to a counter-
flow heat exchanger, the temper ature dif f er ence between the
two fluids along the LENGTH of the heat exchanger tubes is
MORE uniform f or. the p ar al l e l-f low hea t e xch a nge r. (0.5)'

QUESTION 5.11 (2.50)

Assume one PCP trips at 307, power without a reactor pr ot e c t i on
system actuation or a change in turbine load. Indicate whether
the f o l low in g p ar a.ne t ers wi l l Increase, Decrease, OR Remain the

i Same.

(0.5)a. Flow in the oper ating Re Actor Cool ant Systems loops. -

b. The r atio of core flow compared to the total loop flow. (0.5)
(Core flow / Total _ loop flow)

% .3
c. 3 Reactor vessel delta-P. (0.5)

d. Core delta-T. (0.5)

o. An (4CS) operating loop s team gener ator temper a tur e. (0.5)

QUESTION 5 12 (1.00)

Wny is the allowable RCS PRESSURE for a cooldown more limiting
than for a heatup? (1 0)

.

-- -, -- -- .--- ,. ~ , ,, - - - - . ,. - ,-,
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QUESTION- 5.13 (1 00)

Whi ch ONE of the statements would Indi cate that Natural Circulation
,h as been established in the RCS?

A. Del ta temperature across the core is increasing and greater than
full load delta temper atur e.

B. Cor e out let teiper ature is increasing and greater than RCS
saturation temperature.

C. Steam generator level is increasing with cons tant auxill ary
feedwater flow. ,

D. Steam generator pressure is decreasing and is near saturation
pressure for the RCS temper ature. (1.00)

QUESTION 5.14 ( .50)

True or false?

The Doppler only power coefficient ( P C M / 7.p o w e r ) at hot full power
bocomes more negative during the li fe of the core (90L to EOL). (0.5)

QUESTIJN 5.15 ( .50)

I True or False?

Ulth all rods out, and a constant boron concentration (ppm)s the MTC
becomes more negative as RCS. temperature (Tavo) increases. (0.5)-

QUES TION 5.16 ( .50)

Trua or False?

The isotnermal temper ature coef fi cient is NOT defini tive in the
explanation of reactor core behavior when the reactor core is
pr o du c i ng heat. (0.5)

.

_ , . . , - - _ _ _. -- -. - , - - ---.-_,,,,y,
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QUESTION 5 17 ( .50)

Mul tiple Choice.

'At what area in the core / reactor vessel is the Critical Heat Flux
the HIGHEST at steady st ate 1004 power ?

A. Bottom of the core.
B. Hal f way up the core.
C. Top of the core.

(0.5)D. Near the head area.

QUESTION 5.18 ( .50)

hul ti pl e Choice.

The MAJOR source of neat produced in the reactor core five minutes
after it has been snut down is:

A. Subcritical multiplication
8. Spontaneous fission
C. Fission product decay
O. Fission caused by delayed neutrons
E. Heat cap ac i ty Of the metals in the reactor vessel (0.5)

''
, .

1

1

:

,
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QUESTION 6.01 (2.50)

A. Indicate whether the following statements are TRUE for
OT Delta-Ts OP Delta-T, OR BOTHs (OT Delta-T and OP Delta-T)
protection instruments.

1. Protects the core from DNS.
2. Protects the core from overpower (Kw/ft).
3. Backup for tne high neutron flux trip.
4. C i rcui try dyn ami call y compensa tes f or p ip ing delays to the

loop temperature detectors.
5. Requires RCS pressure within the high and low reactor

trip setpoints in or der to be valid. (2.51

QUESTION 6.02 (1.00)

TkUE or FALSE?

The following concern the construction and oper at loss of the POWER RANGE
NUCLEAR INSTRUMENTATION oetector. (No explanation is required.)

A. Each upper and 1ower detector provides inputs to a delta flux
meters delta flux recorders and current comparator.

B. Tne detector uses no compensation circui try to remove gamma
caused current. (1.0)

QUESTION 6.03 (2.00)

TRUE or FALSE?

The f ollowing concern how the R00 CONTROL SYSTEM would respond.
(No explanation is required.)

a. An urgent failure in a power cabine t sends a signal to the
loJic cabinet. (All automatic rod motion is i nh i bi ted. )

b. At 105% power (delta-T equivalent)s OT delta-T setpoint or |

107% power (delta-T equivalent)s OP delta-T setpoints ALL
'

automatic rod motion is inhiDited.

c. If tur bine power f alls below 154, automatic rod withdrawl is
blocked.

d. At 1034 reactor powers automatic rod insertion is inhibited. (2 0)

!'

i

!e

-- _

_ .-- . - _ _ - - - _ , - . - - ._
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QUESTION 6.04 (3.00)

List the sequence of events (control and protection) which lead
to a reactor tr ip whan the controlling PZR level channel fails HIGH.

' ASSUME- No operator action and initial plant conditions are in a
nor mal / automatic conf igur ation at 50% load. (Setpoints of con tr ols

and protective events are not required.) (3.0)

QUES TION 6.05 (4.00)

Wha t woul d happen to the following indicatsons for the associated
conditions? Consider each separately and EXPLAIN the end result in
your answer.

Indications Conditions

A. S te am generator level-- steam pressure compensation signal
fails low, while op er ati ng at
steady-state power. (1.0)

i

S. A power range channel-- cold leg temperature decreases by
10-F, while maintaining 100%
actual power. (1.0)

C. Control bank rod height-- Tcold input to Tavg channel fails (I.0)
low

0. Hot calibrated PZR level-- During a plant cooldown and
compared to actual level depressurization (1.0)

GUES TION 6.06 (1.75) -

,

A. What automatic action (s) occur on a feedwater Isolation signal? (1.0)

8. What is the setpoint for the " Low NPSH at MFP's" alarm AND what
are the-sensing point locations for this signal? (0.75)

QUESTION 6.07 ( .50)

What is the basis for the Technical Specification r equirement of
190,000 gallon (minimum) Condensate Storage tank volume? (0.5)

. . . - - - . -- . -. - . - - - - - . - . . - - - -.._-. ... .-- .-
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QUESTION 6.08 (1 50)

a. What type of detector is used to monitor the RCOT effluent
discharge (P.M-90-275/6)? (0.5)

b. What automatic action (s), if any, are associated with a high
radiation al arm on the RCOT e f fluent discharge? (0.5)

c. Would the Auxiliary Building radiation monitor (RM-90-101) be
considered " Inoperable", ACCORDING TO TECHNIC AL SPECIFIC ATIONS
if it was indicating a low flow alarm condition? (0.5)

,

*

QUESTION 6.09 (3.50)

Uti li ze the attached RHR system dr awing ( F IG 6.1), for answering
the following.

A. What is the setpoint for the reflef valve labeled 'a' AND to where
does it relieve? (0.5)

Multilple Choice.
1

B. Which of the f ol.l owi ng is the des i gn capaci ty for the relief valve
labeled 'a' based upon?

1. I centri fugal charging pump ICCP)
2. 1 CCP and 1 POP
3. 2 CCP's
4. All charging pumps (0.5)

C. State THREE condi tions (system lineups / valve positions) or
inter locks whicn will pr event the RHR pump suction vsives(74-3,21)
from opening. (1.0)

D. The valve labeled 'd', ( 7,4-12 ) opens when pump discharge 4s
less than ____,____ gpm and will close when pump discharge
is Jreater than ________gom. (0.5)

E. What is the purp5se of the two valves labeled 'e's (74-33,35)? (0.5)

F. The valve labeled 'f's (62-83) discharges to the CVCS system
upstream of the _______. (0.5)

- _ . . . _
- - -
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QUESTION 6.10 (1.50)

In Marchs 1982 the Chemistry Lab Technician opened the sensing line
cal ibr ati on valve to the level switches on the UHI accumulater to draw
'tne UHI sample. His actions affected the UHI isolation valves.

HCW were the isolation valves affected ANO describe how his action
caused the valves to respond tne way they did. (1.5)

,

QUESTION 6.11 (2.25)

The plant is in Mode 3 with maintenance and sur viellance tasks
being performed in containment. The #3 steam gener ator (S/G) steam flow
i ns tr umen t is tripped f or mainten ance. The Instrument Technici an (IT)
Jus t completed m3 S/G level instrument calibration, and he calls the
cen tr o l room to reci eve permission to calibrate the 82 S/G level
instrument. If you allowed him to perform tne #2 S/G level instrument
calibration, a S af ter Injection may occur, as it did in January 1982.

Why could a Saftey Injection occur? (2.25)

QUESTION 6.12 (1.00)

If the " Alternate Ollute" method achieves the same objective as the
"Di lu te" metho d and Jives a quicker responser then*why isn't the
"Al ternat e Ollute" me thod pre f err ed? (1.0)

..
,

QUES TION 6.13 ( .50)

While operating at 927 powers the #3 heater drain tank level
gces nign enough to cause the water in the tank to begin
dumping to the condenser. According to S0l's 5.1 6 6.le what effect'

ulil this have on the turbine? (0.5)

.

,, ., -, - , - - _ ., ,, , , _ , - - - - - . , - _ --. .
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QUES TION 7.01 (. 75) - ''
,

>
s

.n . ' << +:
,

bay be used for perso,inel ma,/ito[tloo?
'

in which a "frisker" d e fIWhat is the maximum backbrbdt6 r'pdiation level
M 0. 7 i-

ik' '

/ i n
,

'"

QUESTION 7.02 (1 90) . i f
'id /|f 3

4

Ouring your Licensing Examination you'will be required to escort
,

your examir,er through the plaht. What' is the n ax imum whol e body
e xp osur e limit of the ex asiner. us signe d to you in accordance with

RCI-1) ANSWhP THE QUEST,104 (;'{HE EXAMINER PROVIDES HIS DOSE
RECORDS AND ALSO 'IF T Hf 'E X gi11NER 00ES NOT' PROVIDE HIS DOSE RECORDSt (1.9)

/ ,\ 's

\ yi> r <

. V,I
' '

QUESTION 7.03 ) i/.00 \ / ,

'
<

Sequoyah Pioceduree GClugstates the following precautions
"All shutdown banks must ce at the fully withdrawn position
whenever positive reactivity is oeing inser ted by boron or
Xenon concentr ation changese reactor coolant temocrature
cnangsss or pation of control banks."

~ >I
S ta te the ,[40 excep ti ons to tnis precaution. (2.0)

s ! 1 !

$

QUES TION 7.04 (2.00) ,

a. According te G01-1As " Hydr azi ne mus t not be added to the
'

coolant during any phase of p,lant cooldown or shutdowns if
the pr imar y cool ant system is to be opened." Explain WHY
tnis precaution is necessary. (1.0)

b. 'Near the completion of plant cooldown (*140*Fle Hydrogen
Peroxide (H202) is added tu<the RCS and circulated with,

\ deactor Coolant Pumps. WHAT'does this action accomplish
and WHY is it necessary? (1 0)

,

e

- ,- - - . .. ,-
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QUES TION 7.05 (2.00)

GOI-6C prov i des gener al oper ati ng and starting guidance for l ar gar
.lant motors. Answer the following from information found in thisp
i ns tr uc ti on.

a. With regards to OPER ATION of the motors what does a " YELLOW
LINE" on the motor ammeter indicate? (1.0)

b. Wnose (By Job title) permission must be obt ained prior to
con ti nuous operation of a actor with its ammeter " RED LINE"

(0.5)*

value exceeced?
. -

c. Unless specific guidance from the manufacturer has been
provided, how many successive starts may be attempted on
a 500 horsepower motors i f the previous attempt (s) to start
was/were unsuccessful? (0.5)

Q UES TION 7.06 (1.50)

According to "Immediate Actions and Di agnostics" ( E D I-0 ) , if
con ta i nme n t pressure is greater than 2 81 psig, what THREE
SPECIFIC conditions must be verified? (1.5)

QUESTION 7.07 (2.75)

If the RC P bearing temperature approaches its alarm level (setpoint),
your procedures state that the No. 1 seal bypass valve should be
opened only if four conditions are met.

A. What is the parameter (indication) that is monitored t3 determine
if the RCP bearing temperature is approaching its alarm level? (0.75)

8. What are the FOUR conditions that must be met before the
cypass valve is opened? (2.0)

Q UES TION 7.08 ( .75)

If Component Cooling water is los t to the RCP's whil e the RCP'S
are operating, when (time) are you reguired to stop the RCP's? (0.75)

.

- --
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.

QUESTION 7.09 (1.25)

If all RC P's have Deen stopped for more than 5 minutes and the
ACS temperature is greater than the enar ging and se al injection
water temperatures you are not to restart a RCP until a steam bubble
nas oeen formed in tne pressurizer.

Explain the reason for waiting until a bubble has been formed. (1.25)

QUESTION 7.10 (1.00)

that are the TWO guidelines from E01-1 Appendix 0 that indicate
inadequate core cooling exists? (1.0)

QUESTIJN 7.11 (1.50)

An irr adi a ted fuel assembly is being moved from the reactor
vessel to the upender when it drops to the bottom of the
refuelinj canal?

A. What are the S40's immedi at e acti ons i f r a 11 a tion moni tors
indicate increasing levels, in accordance with AOI-29? (1.0)

3. What is the source (type) of the radiation activity r el eas ed? (0.5)

Q UES TION 7.12 (4.00)

A. What are FOUR iethods that can be used for identifying the
faulted steam generators during a steam generator tube
rupture accidents in accordance with EDI-37 (2.0)

B. What are the TWO conditions that must be monitored throughout
a steam generator tube r uptur e accident that requires RCP's
to De stop ped? (2.0)

.
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QUESTION 7.13 ( .80)

Mul tiple Choice.

Which one of the following is a symptom of " Rods fall to insert
followinj a decrease in turbine load"?

A. Low pressurizer pressure

S. " Pressurizer level nigh Dackup neaters on" alarm

C. " Reactor coolant loops T r e f-T au c t . high-low" alarm at +3 F

0. Rod insertion low limit alarm (0.8)

QUESTION 7 14 (1 20)

When you are performing a reactor startup using procedures GOI-l & 2s

A. If you are to change boron concentration by batch processings
now long are you required to wait between seper ate batch
processes? - (0.4)

8. Knat will be tne temper ature range of tne RCS when you finish
G01-1, " Plant Startup From Cold Shutdown to Hot Standby"? (0.4)

C. Wnat are the temperature limits for pulling SHUTDOWN rods? (0.4)

QUESTION 7.15 (1.60)

One of the contributing probl. ems during the March 25, 1982 ovFr-
exposure incident at Zion Nuclear Station was unclear procedures
concerning when RWP's are required.

In accordance with Sequoyah procedure RCI-1s when are RWp's required
for the following defined areas?

A. Radiation Area

8. HiJh Radiation Area that is not locked

C. Areas where contamination is greater than 200 dpm/cm squared

D. Areas where airborne activity exceeds the limits of RCI-l
Section IV.Bs 80T people entering are wearing property ;

fitted and approved res irat ory equipment. (1.6) j

!

i
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QUESTION 8.01 ( .50)

True or False?

.The inoperability of vital inver t er 2-II is cause for the Unit 1
Technical Specification LCU action statement to be entered,
when Unit 1 is in Mode 1. (0.5).

Q UES TION 8.02 (1.00)

When an RWP is required f or- maintenance or surveill ances tasks,
can tne RwP requirement be waived if contionous HP cov er a ge is
present? (1.0)

QUESTION 8.03 ( .75)

Which document allows you to VERB ALLY gr ant permiss i on for the
o2 S/G calibration described in Q uest i on 6.117 (0.75)

QUESTION 8.04 (1.75)

What ar e the allowable Techni cal Specification heatup and cooldown
limits for BOTH the RCS AND the Pressurizer? (1.75)

QUESTION a.05 (2.50)
..

,

What actions must be takens in accordance with the Technical
Specifications, if RCS pressure has just exceeded 2735 PSIG?
(INCLUDE APPLICABLE TIME LIMITS!)

A. If in Mode 1; (1.25)

B, . It in Node 3; (1.25)

,

- |
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QUESTION 8.06 (3.50)

A. Pr ep ar a t i on s are Deing made to parallel the main generator to
the gr i d when the Unit Operator reports that Tayg is 539 degrees.
What actions are required by t he Sequoyah Technical
Specifications? (1.5)

b.'What are tne FIVE Technical Specification bases for the minimum
temperature f or cr iti cality? (2.0)

QUESTION 8.07 (2.50)

Fuel is being unloaded from the Uni t 2 reactor vessel when the
chemist reports that his latest boron sampla of the RCS indicates
1925 ppm. what action is required? BE SPECIFIC! (2.5)

(Answer the question in accordance with the Technical Specifications.)

QUESTION 8.08 (2.00)

a. What are the Steady State and T r ans i en t Technical Specification
limits for the RCS chemistry limits listed below?

1) Dissolved Oxygen (>250*F)
2) Chloride
3) Floride (0.6)

b. why are the aDove Tr ansient limits different than the Steady
State limits? (0.8)

c. Why must RCS pressure De r educed below 500 psl9 if RCS chloride
concentration exceeds the steady state limit for gr e at er than

(0.6)24 hours? -

,

QUESTION 8.09 (1.50)

If specific activity of the RCS is >1.0 uCi/ gram dose equivalent
I-131 for more than 48 hours dJri ng one Continuous time interV31s the
plant must be placed in at least hot standby with RCS Tavg <503*F.
What is the basis for reducing the RCS temperature to less
than 500*F7 (1.5)

f

e

+ -.
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QUES TION S.10 (2.50)

Unit I reactor is operating at 80% power when the Unit Op er ator
reports that Axial Flux Diff erence (AFO) is -25%. Utilizing tne
att ached T echni cal Specification Figure 3.2.1, describe the two
'o p t i o n s , one of whicn must be taken. (BE SPECIFIC!) (2.5)

QUES TION 8.11 (5.00)

A. List the FIVE indivicuals (Dy Job title) that are authorized
to be the Site Emergency D i r ector during a Radiological

<J<A Tob T A S) (2.5)Emergency Plan i iip t e ment a t i on . (Prosh new se

8. Match the IP's in Column A to the one correct description
in Column B.

Column A ColumnB
___________________ _____________________________

1. IP-1 A. Provides earl y and prompt
Emergency Plan not i f i c ati on of minor events
C l assi fi cati on which could develop into or

De indicative of more serious
conditions.

2. IP-2 d. Declared when events are in
Notification of progress or have occurred which
Unusual Event involved actual or emminent

core degredation with potenti al
for loss oc containment integrity.

3. IP-3 C. Declared when events are in
Alert progress or have occurred which

involve actual or likely major
f ailures of pl ant functions -.

needed for protection of the
public.

4 IP-4 0. Declared unen events are in
Site Area progress or h ave occurr ed whien
Emergency involve actual or potential

degr edation o f the level of
plant saftey.

3. IP-5 E. Details initi ating conditions
and directs s hi f t personnel
to appropriate notification
and assessment procedures. (2.5)

,

e
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Q UES TION 8.12 (1 50)

The Technical Speci fi cat ions require a Fi re Bri gade.

A. Wnat is tne minimum numoer of memDers requi red on this
Fire brigade? (0.5)

8. Anat ar e the limi tat ions concerning who shall NOT be assigned
to the Fire Brigade? (0.6)

C. If one of the minimum number of members calls in sicks what
is the maximum time you have to obt ain a r ep l acement? (0.4)

,

e *

1

.

4

, w - - y,.,, v - yy,, y- r,w--- , -- y --- -y y, . -v, - - ~ eww- e. --



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

r e

o

e.

.

I
.

RESIDUAL HEAT REMOVAL SYSTEM
r

I
1

| 'EEn- {.

v

| Y O
' .,

,

< -

g>,
c -

*
_

w-
. - =' - -

2.::'! . *

W ' -5 an- ,.

n_

l .. w ,
b ~f| T . .. .! "''*[

,' _
+; -

4 - yo: 5[ he mr ' T ,d p, 5[ $@ *

um_:
-1t - - o, : ,,,

d. 7 =r
. , .

. _

,f, ;
. v 20 29 m~| g e;

' 'R*

fI |f: | 5 h?If =y'f%J@.),.
.

a+-- ..

y 3
r____; s w_ _.a... c

..
--

___
._

:

i 1- ; on-. E--- 4j_

y x : ._
,

-

w I 6r-- -

*
* =:
I
i I. ee
3 "U* i -

) s |

"'' %,g'aa="'" aa'
'

M9f. .

|

|

,
- - . . i



--- - _ _

i

.

I

1 *
|
'

..

O
.

*
..

-
,

'

s

|
s

Revision 23

.
.

:

* . .
.

. mi=:::. _;__, =i:...@: ::. . .j_q__g ,;,;._j ;.,g ; _i ... . .
|

-

I

( ..,_
- _ . _;- ,_ -__ - -

w . ._.. 2= a ...- _.
,

- - = _ _.
. _ . . . _ . gw- i

... e; g__.____...._..__.._.\ - u ..__..- . . . _

- .= . - _.,,,,, ,u:! -_. _ . . _ . . .
1.w .

-.l .-

: _

_ g .,; ,--
-

--

- : - _.:
g- _-

; _...- ::
_ w. .a-- o yw-

E- 5(-15,1C0)._....__**i G E(6,100) --
_ . .

"-

100 -
L --r_ - __

e

_.

. . _ n 'UNICCEPTISLE '
r

j''Qn/dipij3Lg
i CPERATION .y/ -$,j CPEMTION _.

-

.

, _

I

80
_

-(. -

. _ _ .- -1 -i
.*

___
-._

_

__- j? ACCEPTABLE _ ' _ .Y-

__ _y 'g.-

OPERATICN - '\
-

_ . . - ,_

_

,

60 ,

\,!_
_

___

-

j
,

--

_,
. . . . _ ---I' _-

_ M.(-31,50)
-

-- (20,50)__

I

I

-
t

.-

\ -0e

*
. _ - -. ._

._

__

.-S. _ ._

|
-

-

0 - . . _.
'

. . - - |~. __ _
__

c . . .
_

_: = =
,

_

-_ . . _ .
__ = --_

. : =-i _
- _.

:.=_._=. ._ _ -- =; -: -=_. =a.. -. .
~- -

. _ . _ _ . _ . - = . _ _ _
- = . . . . . . . _ . . . . . . . _ _ - _ . . . . .... ::::i =.:= - - --

-50 -40 -30 -20 -10 0 10 20 30 40 50. .._. __

0

Flux Differtr.cs (aI)%
-

.

.

.

FIGURE J.2-1

AXIAL F1.UX CIFFE3ENCE LIMITS As A FUNCT!CN CF RATED BER. vat PC'4ER
-

December 21, 1982
19Amendment No.

*

3/4 2-4
SEQUCYAH UNIT 1 , 7

. . . . _ .-
;-

. 9
.

.



. . _ _ _ - _ .

3 m Ast E c'.

. '.-

''

2 a__Ius031_ QE_SU C LE AE _E Q WEB _EL ABI_ DEEE AIIO Nz_ ELulDSz_ A3Q PAGE 20

IDEE 50DIBA51CS

ANSWERS -- SEQUOYAH 1E2 -84/05/21-VINNOLA, A.

Y ANSWER 5.01 (1.00)

The normal (initial) startup occurs in a shorter (longer) time
per io d. The coun t r ates are not ( are) reaching their equilibrium
values. (subcritical multiplication] (1.0)

REFERENCE
Sequoyah exar bank
PTI 57

ANSWER 5.02 (3.50)

a. 3 (1.06) (1.5)

o. 43 (6.30) (1.0)

c. 2 (1.0)

REFERENCE -

,

| Sequoyah exam bank & Technical S p ecif i c ati ons 3.2.1 .

PTI 58

ANSdER 5.03 (1.50)

a. Increase. (1.0)

D. 16 (0.5)

-

.

REFERENCE
Sequoyah Technical Specifications 3.1.1.1; exam bank.
PTI b9

1

ANSWER 5.04 (1.50)

1. Maintain adequate shutdown margin.

2. Limit worth of ejected control rod.

3. Ensure acceptaole core power distributions. [0.5 each] (1.5)

.
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ANS WERS -- SEQUOYAH 1&2 -84/05/21-VINNOLAs A.

;

REFERENCE
Sequoyah Technical Specification bases 3/4.1.3.
PTI 60

.

ANSWER 5.05 (1.50)

a. Decreases (0.25] Pu 239 concentration increases (while U 235
concentration decreases) (0.75). (1 0)

b. Larger SUR. (0.5)
.

REFERENCE
Soquoyah Nuclear Tneory, Review of Neutron Kineticss p 6-8.
PTI 61

ANSWER 5.06 ( .50)

True. (0.5)
.

REFERENCE
Soquoyah Nuclear Theory, Revied of Reactivity Coef f., p 7.

PTI 65
.,

ANSdER 5.07 (2.00)

A. 2 (0.5)

(0.5)8. 2
-

.

C 1 (0.5)

D. 2 (0.5)

REFERENCE
Soquoyan Nuclear Theorys Review of Core Poisons, p 4 ES.
PTI 66

. .-- . . _ _ .
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ANSWERS -- SEQUOYAH IE2 -84/05/21-VINNOLA, A.

.

ANSWER 5.08 (2.00)

a. 1. Remain the same
2. Decrease
3. Increase
4. Increase
5. Decrease C0.3 each] (1.5)

b. Superheated (0.5)

.

PEFERENCE
ties ti nghous e T herm al Science, Vol. II, Chapter 7.

PTI 67

ANSdER 5.00 (1.50)

a. Increase

b. Decrease

c. Increase [0.5 each] (1 5)

REFERENCE
Wes tingnouse Thermal Science, Cnapter 13, p 33-52.
PTI 68

A NS d EP 5.10 (3.00)
..

,

a. False
.. b. False
'

c. True
; d. False

e. True
f. False (0.5 each) (3.0)

REFERENCE
Wes tinghouse Thermal Science, C n a p ter s 3,5 E 10.
PTI 70

.

e- n - w - ,-



__.

'

.

.. .

.' 2 a__IM EDR1_D E_du C LE AE_EDMEB_EL ABI_ DEEE AIIDHt_ ELU IDSt_ AN Q PAGE 23

IdERBQQ1HA51ES

ANSWERS -- SEQUO7AH 162 -84/05/21-VINNOLA, 4.

.

ANSWER. 5.11 (2.50)

a. Increase
b. Decrease
c. Decrease
d. Increase
o. Decrease [0.5 each] (2.5)

REFERENCE
Transient Analysis
PTI 71 -

ANSWER 5.12 (1.00)

Because during a C/D tne inner wall of the Reacto Vessel
exp er ie nce s a tensile stress which increases the total stress

3
on the inner wa1I.ro.c3 c,. s j (1.0)

REFERENCE
uestinghouse Thermal Science, Cn. 13 p 67; and Technica8 Specifications
p 8 3/4 4-12.

ANSdER 5.13 (1.00)

D. (1.00)

REFERENCE-
Westinghouse Thermal Science; Ch. 14, p 27. E AOI 35.

..
,

ANSWEK 5.14 ( .50)

False. (0.5)

REFERENCE
Ins tr. Notes; Revied of Reactivi ty Coef ficients.

A NS W ER 5.15 ( .50) |

.True. (0.5)

|

.

, - - ,, -:a - , w



-.

. .

'

.Sc__IdEQRI_DE_SUCLEA&_EQWER_ELAS _DEEEAIIDSz_ELUIDit_ASQ PAGE 24I
IdE850DISABICS

ANS WERS -- SE9UOYAH 162 -84/05/21-VINNOLAs A.

REFERENCE
Ins tr . Notes; Review of Reacti vi ty Coef fi cients.

,

ANSWER 5 16 ( .50)

True (0.5)

,

R EF ER ENCE
Instructo r Notes ; Revi ew of Reac t ivity Coefficients, pp 4, 10.

ANSWER 5.17 ( .50)

A. (0.5)
<

REFERENCE
Westingnouse Thermal Science; Ch. 13, pp 33-52.

ANSWER 5.18 ( .50)

C. (0.5)

REFERENCE
Ins tr uctor Notes; Review of Neutron Kinetics E Neutron Sources.

..
,
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ANSWERS -- SEQUDYAH 162 -84/05/21-VINNOLA, A.

.

ANSWER 6.01 (2.50)

.A .- 1. OT Delta-T
2. OP Del t a-T
3. OP Delta-T
4. Both
5. OT Delta-T [0.5 eacn] (2.3)

REFERENCE
Sequoyah Technical Specifications p 2-7 through 2-10, and bases
p B.2-4 & 5.

PTI 73 -

ANSWER 6.02 (1.00)

A. TRUE

B. TRUE [0.5 each) (1.0)

REFERENCE
Sequo y an S ys t em Descr i pt ion, Sec t ion 15 p 10-15.
PT I 74

ANSWER 6.03 (2.00)

a. TRUE

b. FALSE

-

c. TR UE .

c. FALSE [0.5 each] (2.0)

R EF ER ENCE
Sequoyan System Description, Section 4, p 9-12, and Section 13.
PTI 75

-
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ANSWERS -- SEQUOYAH 1E2 -84/05/21-VINNOLA, A. )

.

' ANSWER 6.04 (3.00)

.l . Backup heaters onLo.O
2. PZR spray v a l v e s o p e n to.21
3. Charging flow t o m i n i mum Co.4 -

4. Letdown isolation (LCV-460 and or i f i ce v a l v e s ) fo.73
5. Backup and control heater s cu tout @W3
6. Reactor trip on high PZR levelDa93 (3.0)

REFERENCE
Sequoyah Simulator malfunct-lon book, p 47,48; ADI-20.
PTI 76

ANSWER 6.05 (4.00)

a. Steam flow signal will decrease resulting in a lower feed
rate and lower S/G level. (1.0)

o. The incoming coolant would be more dense, which would decrease
leakage to the power range detector and result in a lower
power range indication. (1.0)<

c. Tne Tavg input to rod control is auctioneered high, therefore
a low failure will have NO ef f ect on rod position. (1.0)

wgA<c
d. Tne colder,more dense, e erence !:; will result in the i ndicated

level being blaher than actual level. (1.0)

REFERENCE
Sequoyah System Description, S ect i on 13, p 5; Transparency p 9-27,29.

' '

PTI 77 -

.
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ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

.

'

s ANSWER 6.06 (1 75)

A. (doth MFP's trip;)MFRV' sand b yp as s valves close; MFW isolation
valves close. (condensate system recircs to condenser) (1.0)

8. 100 psid decreasing; between No. 2 heater shell and MFP suction. (0.75)

REFERENCE
Sequoyah System Description, Sect ion 8, p 6,10; Annunciator Response
Vol I, tab 5, p 29.
PTI 78

ANSWER e.07 ( .50)

The aDility to maintain the RCS a t Ho t Standby condition for 2 hrs.
with stear d i s ch ar gi n g to atmosphere concurrent with a loss of
offsite power. (0.5)

REFERENCE
Soquoyah Technical Specifications p B 3/4 7-2.
PTI 79

ANSWER 6.08 (1.50)
..

,

a. GM tube (0.5)

b. RCDT discharge valve (FCV-77-9 and/or -10) shut (0.5)

c. yes (0.5)

REFERENCE
SQNP A01-31; Sequoyan (1) LER 82-144.
PTI 81
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ANSWERS -- SEQUOYAH 1E2 -84/05/21-VINNOLA, A.

ANSWER 6.09 (3.50)

e. 450 psig, Ch5 P R 7- (0.5)

b, s. (0.5)

c. 1. Charging and SI pump sucti on valves open (63-6,11)
2. Containment ? ump isolation valves open ( 63-72,73)
3. RHR d i s ch ar ge to spray header valves open (72-40,41) (1.0)

d. 550, 1250 (0.5)

o. To al i gn the RHR system for r ecirculation phase following
a LOCA. (0.5)

f. Letdown heat exchanger. (0.5)

REFERENCE
Sequoyan System Description, Section 3 p 6,7; FIG 3.1-1, 4.1-1.
PTI 82

_

ANSWER 6.10 (1.50)

The valves asu tomat i c al l y cl osed, [C.501 because the pressure dropped when
the sense line valve was opened and indicated a low level condi ti on
which shut the valves.[1 03 (1 5)

REFERENCE,

3-18-82, Sequoyah Unit 2 occurrence E systems Manual 4.2.
-

ANSWER 6.11 (2.25)

dith P-12'not blockea [0.751, and S/G #3 flow instrument tripped [0.751

loops)f,,,,the pulsationsinstuhen the instr. tech. calibrates #2 S/G level
tbe steam flowCo253from the back fill pump c aus e d (thru common 4

setpoint on #2 S/G to be reached, which now meets the 2/4
coe ncidence [0 25] (2.25)

REFERENCE
January 1982, Unit 2 Occurrence E Systems Manual 11.10.

.

--y. . - , _ e_m.,_. , - . . _ ., . , .
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8 4 / 05/ 21-V IN N O L A s A.ANSWERS -- SEQUOYAH 1&2 -

;

.

ANSWER 6.12 (1.00)

Because i t reduces the hydrogen c oncentr at ion i n the RCS. (1.01

REFERENCE
SOI-62.2; p4.

ANSdER 6.13 ( 50).

Turbine runback to 8 5 7. . Coa (0.5)

c o.11

REFERENCE

SOI-5.1 6 6.1; 97.

. .
,

e
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8AQ1DLDGICAL_CQ3180L ,

,

ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

.

ANSWER 7.01 ( .75)

(0.75)200 cpm.

REFERENCE
RCI-1.

.

ANSWER 7.02 (1.90)

WITHOUT DOSE RECORDS;
1. 300 mrem / cal. qtr. [0.9)

HITH DOSE RECORDS;
1. 1,250 mrem / cal. q t r . [i.o3 OR

[o.31
2. 3 000 mrem / cal. qtr7 if the requirements of 10 CFR 2 0 Co.i]j

are met and authorization of the examiner's employer
is obtained.- fo i3 (1.9)

REFERENCE
RCI-1, p7.

ANSWER 7.03 (2.00)

a. The RCS temperature and boron concentration are being
maintained at the hot shutdowns Xenon free condition. (1.0)

b. The RCS has been borated to the cold shutdown concen traton
AND the plant is being cooled down. (1 0)

REFEkENCE
SQNP GOI-2s p 2

,

4

.-.
- ,
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ANSWERS -- SEQUOYAH IE2 -8 4 / 0 5/ 21-V I N N O L A , A.
.

Y ANSWER 7.04 (2.00)

a. Addition of hydrazine will result in the additional production
of gases that must be removed prior to opening the RCS. (CAF)
Mso ace.pve ; % p p < *umb a v uonnA b ze.e3 y er.poo d % %

q% emb AW Res. (t,oj

b. (H202) will cause activated corro sion products (Co 58s Co 60,
and others) to be put into solution in the RCS. [0.51 This
will result in decreased radi ation levels (and corresponding
radiation exposures). Co.51 (t*F) wone pro JJa I

(1.0)

REFERENCE
SQNP G01-3As p 3
SQNP GOI-3Cs P 30

So r - 6 2.18 , p b

ANSnER 7.05 -(2.00)

a. Tne (YELLOW LINE) indicates the maximum current value at
which it can normally be oper ated. (It is called the " effective
n am ep 1 a t e rating."),ad c" O m t iven 9 <* b < ca c e 4 *P" A
gappoy;,oe g ggec, g 4 M A e W bow M d e4+ASM <d

(1.0)

b. Plant ShperIntendant (or his desi gn ate). Bova W En v& F5W. (0.5)

c. TWO (2) (0.5)

REFERENCE
'

SQNP GOI-6Cs pp 7-7 .

ANSWER 7.06 (1.50)

1. C on ta i nmen t spray pumps running.

2. MSIVs closed.

3. Phase "B" Isolation (status monitor panel 6E and 6F lights). (1 5)

REFERENCE
SQNP EDI-O s p 5

. _ . . __.
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ANS WERS -- SEQ UOYAH LE2 -84/05/21-VINNOLAs A.

ANSWER 7.07 (2.75)

A. Seal inlet t em p e r a t u r e. (. h mCit -Q-ah9 L " L o# f M h**M "T4-e. ( 0. 7 5 )

B. 1. RCS pressure is betwaen 100 and 1000 psigs AND

2. No. I seat leakoff valve is opens AND

3. No. I seat leakof f flow r ate is less than 1 gpms AND

4. Seal injecti on water flow rate to EACH pump is
(2.0)greater than 6 gpm.

REFERENCE
GOI-1; p4. SOI 62.13; p6.

ANSJER 7.08 ( .75)

Within 2 minutes fron the time CC water is l o s t . %e eup t W M (0.75)
5 m ., ata. fW pw a a is ht so aW. ( D Mo+ atec o p+ha44c pw S

we reme A 4em 9 ec oc e m o nh go)b e c.o. g @
REFERENCE
SOI 68.2; p4.
Eor 1.

ANSWER 7.09 (1.25)

The steam bubble will accomodate the r esul tant pressure t ransient
caused by st ar t ing the first RCp and subsquent circulating of colder
water which would have been injec ted by the charging pumps. (1.25)

_,

REFERENCE
SOI 74.lA; pp 3&4. ,

1

ANSWER 7.10 (1.00)

a. More than four incore T/C's greater than or equal to 1200 Fs or

D. Hot leg RTD's pegged high.D=*F) (1.0) |

REFERENCE
EDI-1; App. Ds p 1.
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ANSWERS -- SEQUOYAH 162 -8 4 / 0 5/ 21-V I N N OL A s A.

ANSWER 7.11 (1.50)

'A. Announce radiation abnormal in the reactor building and over the
PA for all personnel to evacuate the containment building. (1 0)

8. Airborne gases (Is Krs etc.) (0.5)

REFERENCE
A01-29.

ANSWER 7.12 (4.00)

A. 1. Unexpected rise in on S/G level with feedwater flow
reduced or stoppeds

2. High radiation from any one S/G B/D line radiation s amp l e
monitors

3. High r adiation f rom any one S/G B / Ds by an a l ys i s or portable
radiation detectors

4. High radiation from port. monitoring of steam lines. (2.0)

6. 1. At least one of the f our CCP/SI pumps running AND if RCS g
p r essu r e decr e ates t,e low 1250 psigs OR ( h % e M for w adae hh ap ma a m t . -, )

2. Phase B cntmt. Isoloation (2.0)

REFERENCE
EDI-3; pp 2-3. .

p,o z - 2 w , p 2 , j

ANSWER 7.13 ( .80)

8. (0.9)

REFERENCE

AOI-2A; p2.

<

O

- - - -
- - - _ _ _ ._.p,
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8AQ10 LOGICAL _CQSlaQL

ANSWERS -- SEQUOYAH 1&2 -84/05/21-VINNOLAs A.

.

YANSWER 7.14 (1.20)

A. -15 minutes. oq s% bw% % i. o , o % $is.k b* b.e

B. 540 - 547 F C-o* 9er 35 ~ 5 4 'l * F 3

C. Greater than or equal to 541 F (Minimum temp. f or criticali ty).
ve4+cte,L..~6 w w +. [0.4 each] (1.2)New pre enbre. (ma y ) wa. no

b D% 5/ o bek .

REFERENCE -

G01-1; pp 2, 14, 15.

'
ANSWER 7.15 (1.60)

A. If a person is expected to recieve in excess of 50 mrem per day.

B. Always.

C. Always.

D. Alwavs. (1 6)

REFERENCE

RCI-1.

..
,

e

- ,--
-

,
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ANSWERS -- SEQUOYAH 1&2 -8 4 / 0 5/ 21-V I NN O L A , A.

ANSWER 8.01 ( .50)

.T r u e . (0.5)'

REFERENCE
Tech. Spec. 3/4.8 E 12-20-83 occurrence.

ANSWER 8.02 (1.00)

Th. en.nor .Lauld ce no. (1.0)

CAF - s ui RC I 14.

REFERENCE
RCI - 14.

.

ANSWER 6.03 ( .75)

AI-3, 'p0.t No Jo c%i hs. % , (0.75)

.

REFERENCE

AI-3; pe; 'rI-b7.

~

ANSWER 8.04 (1 75) .

RCS: 100 degrees / hour for H/U E C/D.

PZR 100 degr ees/hou r for H/U
200 degrees / hour f or C/D (1 75)

i

l

| REFERENCE

| Technical Specification 3.4.9
!

|

|
|

! *

!
_ _ . , -_. _ , . _ _-- , _ _ _ , , _ - _ - _ . _ -
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ANSWERS -- SEQUOYAH 162 -8 4 / 0 5/ 21-V I NN OL A s A.

ANSWER 8.05- (2.50)

Go)
a.. Be in Hot Standby within i hour. Notify NRC Oper ations

Center (Bethesda) Immediately ( w i th i n 1 hour ) . Co.253 (1.25)

b. Reduce pressure to less tnan 2735 wi thin 5 minutes. Cool
Notify NRC Operations Center (Bethesda) immediately (within
1 hour ) . coa 5] (1.25)

REFERENCE
TS, pp. 2-1 and 6-14.
10 CFR 50, 50.72, pp 50-34 and 34a.

ANSWER 3.06 (3.50)

a. - Restore Tavg to 541 F(or gr e ater ) within 15 minutes OR
-de in hot standoy within the next 15 minutes. (1.51

(Either answer will be accepted)

D. - MTC within an a l y z e d range.

- Protective instrumentation within operating range.

- P-12 interlock above setpoin t.

Pressurizer in operable status with a bubble.-

- dx vessel temper ature above minimum RT NOT. [0.4 each) (2.0)

REFERENCE
-

.

TSs pp 3/4 1-18 and 3 3/4 1-2

ANSdER 8.07 (2.50)

1. Immediately suspend core alterations (unloading fuel) [0.79] AND

2. Commence coration at 10 gpm of 20K ppm boron solution [0.75] UNTIL

a. Keff less than or equal to 0.95 [0.25] OR

b. Boron greater than or equal to 2000 ppm [0 25]

- Whicnever is most restrictive [0.5] (2.5)

.

_ . - - , ,. - .- - - -
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ANSWERS -- SEQUOYAH 1E2 -84/05/21-VINNOLA, A.

.

REFERENCE
TS, p 3/4 9-1

A'N S W E R 8.08 (2 00)

Steady State Transient

a. 1) Dissolved Oxygen 0 1 ppm 1.0 ppm

2) Chloride 0.15 p pm 1.5 ppm

3) Floride 0.15 ppm 1.5 ppm

(All v a l ues ' ar e less than or equal to) (0.6)

b. Since (stress) corrosion is time and temperature dependent.
time (24 hours) is allowed to restore Chemistry p ar ameters
prior to taking action. (0.8)

c. Reduce the effects of (stress) corrosion in the RCS. (0.6)

REFERdNCE
TS, p 3/4 4-16,17 and B 3/4 4-4.

ANSdER 8.09 (1 50)

If a tuoe rupture were to occur, a release will be p re ven ted, since
tne S/G atmospheric relief setpoint will be Delow the corresponding
saturation pressure for 500 F. (1.5)

REF ER ENCE
TS, pp 3/4 4-23 and 3 3/4 4-5.

..
,

ANSWER 8 10 (2.50)

a. Either restore the indicated AFD to wi thin the limits within
15 minutes M OR

J '* 5 3 ,2 s]

o. Reduce-power to less than 50% within 30 minutes |a0.75)(and ,

reduce the PR High Flux Trip to less than or equal to 55% |

within the next 4 hours.)CO.751 (2.5)

REFERENCE
TS p 3/4 2-1.

.
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)

ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

! ANSWER 8.11 (5.00)

A. l'. Shif t Engineer

2. Superintendent

3. ' Asst. Superintendent ( Eng inee r i ng/Oper a t i ons )

4. Operations Supervisor

5. Results Supervisor (Engineering Supervisor) (2.5)
.

B. 1. E

2. A

3. 0

4. C

5. d (2.5)
.

REFERENCE
REP; IP's.

e

ANSWEk 8.12 (1.50)

A. 9. (0.5)

8. Not to include 3 members of the min imum shi f t crew necess ar y
for a safe shutdown of the unitCO.41s or an y personnel -

r equi r ed for other essential functions during a fire emergency.
emergency [0.2J (0.6)

C. 2 hours. (0.4)

)

.

-
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QUE S TION 1 01 ( .50)

True or : False?
,

The reason that the Moderator Temperature Coef ficient becomes
less nega tive when RCS boron concentr ation is increased is because
the tnermal utilization factor increases. (0.5)

JUESTION 1.02 (2.00)

A. For a reactor operating at a constant power and temperature, the
THERMAL neutron flux near EOL will be (GREATER THAN/ SMALLER THAN/
or THE SAME AS) the flux near 80L7 (Explain your answer.) (1.0)

d
B. For a reactor operating at a constant power and temperatures the

FAST neutron flux near EOL will be (GREATER THAN/ SMALLER THAN/
or THE SAME AS) the flux near BOL7 (Explain your answer.) (1.0)

QUES TION 1.03 (1.00)

Mul ti pl e Choice.

You nave estabilshed a1 OPM SUR during a reactor startup.

By whicn of the following factors would power h ave increased
af ter 30 seconds?

A. 0.693
8. 2.718
C. 3.67 -

,

D. 3.0
E. 6.93 (1.0)

.

e

- > , . - - - - -~
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-Q UES TION 1 04 ( .50)

Mul tipl e Choice.

'The MAJOR source of heat produced in the reactor core five minutes
after i t has been shut down ist

A. SuDCritical multiplication
B. Spontaneous fission
C. Fission product decay
D. Fission caused by delayed neutrons
E. Heat capacity of the metals in the reactor vessel (0.5)

QUES TION 1.05 (2.50)

After a r eactor startup from refueling the power level is
maintained at 50%.

A. Approximately how much time will it take for the reactor to
estaolish an equilibrium level of Xenon? (0.5)

B. If power level is increased t o 100 % a f te r t h r e e months of 50%
power operation, will the Samarium concentration i mmedi atel y
Il4C RE A S E / DECREASE / or REMAIN UNCHANGEO ? (0.5)

C. COMPARE the EQUILIBRIUM concentrati ons o f S amar i um for the
ini ti al 50% power condition and after tne 100% power condition
(described in 8., above). (0.5)

O. After a shutdown f rom 100% power operation, when will Xenon AND
SAMARIUM reach tneir respective peak values? (1.0)

..
,

e

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



.

-* e

la.__ERINCIELEl_DE_NuCLEAE_EQWER_ELAHI_QEER&IIDug PAGE 4 )
'

IUEEDDD1d&dICSA_dE AI_IBASSEER_ AdQ_ELUIQ_ELQW

.

-QUESTION 1 06 (4.00)

For each of tne two transients Delows qualitatively explain all of
,the the reactivi ty ef f ects that c ause reactor power to change
throughout the t r ans i ent.

In your discussion STATE whether reactor power dill stabilize
HIGHER THAN/ LOWER THAN/ or the SAME AS initial power.

ASSUME
1. Initial power = 507
2. Rod control is in the manual mode
3. No operator action -

4. End of core cycle
5. Turbine controls are in automatic mode
6. No reactor trip

TRAN51ENTSI

1. S te am Generator PORV fails open. (2.0)

2. One dank D Control rod drops. (Reactor does no t tr ip on
negative rate.) (2 0)

QUES TION 1.07 (1.50)

True or False?

A. THE 1007 reactor power Departure from Nuclette Boiling
Ratio (DN8R) is GREATER THAN 20?. reactor power DNBR. (0.5)

6. The point at whicn the convective heat transfer coefficient is
at its MAXIMUM value is called departure from nucleate boiling. (0.5)

C. For a constant temperature di f f erence (Twall-Tsat), if RCS
pressure increasess the heat tr ans f er rate ( B tu / hr square foot)
prior to Departure from Nucleate Bolling decreases. (0.5)

l

.- -- , - _.

j



.

. .

It__ERINCIELE1_QE_UuCLEAE_EDWER_ELABI_QEERAI1OMA PAGE 5"

IDEE 50DIB&51C3t_bEAI_I8ad3EE8_AdQ_ELu1D_ELQt

QUESTION 1.08 (2.00)

On the " Pressure / Head vs. Volumetric Flow Rate" curve (attached
,to the back of the exam) for a centrifugal pump, DRAW and LABEL:

(0.5)A. Pump curve

8. Minimun Net Positive Suction Head Curve (0.5)

C. Available Net Positive Suction Head Curve (0.5)

AND

SHOW where cavitation will occur. (0.5)

QUES TION 1.09 ( .50)

True or False?

The isotnermal temper ature coef fi cient is NOT de f in i ti ve in the
explanation of reactor core behavior when the reactor core is
producing he at . (0.5)

QUESTION 1.10 (1.50)

Mul ti pl e Choice.

Following a reactor trip from 1007 power, how long should it take
before the source range instr umen tati on would be au t om a t i c a l l y energized?

,

A. 9.7 minutes.
B. 12.3 minutes.
C. 18.2 minutes.
D. 23.1 minutes.
E. 55.1 minutes. (1 5)

QUESTION 1.11 (1.00)

Fill in the blanks with increases, decreases or remains unchanged.
|
IXen on wor th__(1) __ and x enon conc en tr a t ion __(2 ) __ as a function

of core burnup. (1.0)

.

. - - - - , . , , - - , - - - -
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QUES TION 1 12 ( .50)

True or False?

The Doppier oniy power coefficient ( P C N / /.p o w e r 1 at hot fuli power
becomes more negative during the life of the core (BOL to EOL). (0.5)

QUESTION 1.13 ( .50)

True or False?

With all rods outs and a constant boron concentration (ppm)s the MTC
becomes more negative as RCS temperature (Tavg) increases. (0.5)

QUESTION 1.14 ( .50)

True or Fsise?

When comparing a par.allel-flow heat exchanger to a counter-flow heat
exchanger, the temper ature di f f er ence between the two fluids
along tne LENGTH of the heat ex c h an ge r tubes is MORE uniform
for the parallel-flow neat exchan ger. (0.5)

QUESTION 1.15 ( .50)

True or False?

The heat t r ans f er r at e o f a cr oss-f low heat exchangers e.g. ms-i n
condensers i s CONSTANT along the lenJtn of the heat exchanger (uDes. (0.5)

.

4
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QUESTION 1 16 (1 50)

Cr i ti ca l Heat Flux (CHF) is defineo as the neat flux at which
. Dep ar ture from Nucleate Boiling (DNB) occurs. For an INCREASE in
,eacn of the parameters below, tell how the CHF will Change. (Consider
esen parameter seper atel y. )

(L i m i t your answer to INCREASE, DECREASE, or RE M A INS UNCH ANGE O.)

A. Reactor Coolant Flow Rate.
B. Reactor Coolant Temperature.
C. Reactor Coolant Pressure. (1.51

QUESTION 1 17 ( .50)

Mul ti pl e Choice.

At wnat area in the core / reactor vessel is the Critical Heat Flux
tne HIGHEST at steady state 100% power?

A. Bottom of the. core.
B. Half way up the core.
C. Top of the core.
D. Near the head area. (0.5)

QUE S TION 1.18 (1.00)

which one of the statements below would indicate that Matural Circulation
has Deen established in the RCS?

A. Delta temperature acros's the core is increasing and greater tnan
full load delta temperature.

d. C or e outlet temperature is increasing and greater than RCS
saturation temperature.

C. Steam generator level is increasing wi th const ant auxiliar y
feedwater flow.

D. Steam Jenerator pressure is decreasing and is near saturation
pressure for the RCS temper ature. ( 1. 0)

.

w . - , ~ , - - - - - --n, ,
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QUESTION 1.19 (1.00)

If you suspected that the RCS pressure indication was incorrect
during Mode 1 operations what other instrument (indication) could be
used to determine system pressure? What additional information'

would you need to determine the system pressure? (1,0)

QUES TION 1 20 (1 00)

Which of the following statements would be CORRECT for a constant speed
centr i f ug a l pump? More than on e may be correct.

A. As tn e volume flow r ate increases, the pump head increases.

d. As tne volume flow rate i ncr e ases s the amperage decreases.

C. If two centrifugal pumps are in par allels the combined delivery
for a given head is equal to the sum of the individual
capacities of the two pumps at th a t head.

D. For two centrifugal pumps in seriess the combined delivery
for a given head is equal to the sum of the individual
capacities of the two pumps at th at head. (1.01

QUESTION 1.21 (1 00)

A. Explain why fission product g as bu i l d-up in the fuel to clad
gap causes the Doppler coef fi cient to become more negatives
over the life of the core. (0.5)

B. Does the effect of "cl ad .cr eep" cause the D op p l e r coe f r i ctent
to become MORE or LESS negative, over the life of the core? (0.5)

I
|

|

_
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JQUESTION 2.01 (1.00)

Multiple choice.

If op er at i ng at 1007, power and a vital battery board is losts a
' reactor trip will ocour. What will be-the status of the auxiliary
foedwater pumps? .

,

A. All three pumps start.

B. Only one motor driven pump and tne Terry turbine start.

C. Both motor driven pumps start and the Terry turbine does NOT
s ta r t.

D. Only the Terry turbine starts.

E. One motor driven and the Terry turbine start; and the other
motor driven starts on S/G low-low level. (1.0)

QUESTION 2.02 ( .50)
.

True or False?
u,wt

A3r eactor trip will De caused by the loss of the Unit 2, 125 volt DC
battery ocard number II. (0.5)

,

QUESTION 2.03 ( .50)

True or False?

Each RCP No. I seal oypass line has an individual control valve
that can be operated from the main control board. (0.5)

I

|
|

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

QUESTION 2.04 (2.00)

Matching. (More than one valve may or may not close in each situation)

The situations in Column A will c ause tne turbine valves i n Column B
'to close through the Overspeed Protection Controller (OPC). For each
situation in Column A, designate the valve in Column 9 that will close.

COLU1H A COLUMN B

_______ A. Oversaeed of 1037 1. HP Turbine Throttle (stop)

_______ 8. Overspeed of 1097 2. HP Turbine Governor (control)

_______ C. OPC Test in " test" 3. LP Turbine Reheat Stop

_______ D. Generator Power is 37 4 LP Turbine i nterceptor
less than turbine power

(2.0)

QUES TION 2.05 ( .50)

'

Bri efly describe the action to De ta<en in order to disable the 1034
runback feature during overspeed testing of the M a i n T u r*b i n e ? (0.5)

QUtSTION 2.06 (1.00)

M e-
What are t h e 54Hhe p a r am e t er inputs to the Feed Pump Speed Control

Circuit? (1.0)

..
,

QUES TION 2.07 (1.10)

In March, 1982 the Chemistry Lab Tecnnician opened the sensing line
cal ibration valve to tne level switches ott the UHI accumulator to draw
tne UHI sample. His actions affected the UHI i sol ation valves.

How were the isolation valves affected AND describe how his action
caused tne valves to respond the way they did. (1 1)

6

f

.

- - - , - . - w. . , . - , - - - . +y e . - - , - - , - -
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QUESTION 2.08 ( .50)

True or False?

The inoperability of vital inverter 2-II does NOT affect the Unit 1
'o l e c t r i c a l loadss when Unit 1 is in Mode 1. (0.5)

QUESTIUN 2.09 (2.00)

Wha t FOUR automatic trips cause the Terry turbine Auxiliary Feedwater
Pump steam control valve to snut. In e ach case designate whetner the
trip has to be reset m an u a l-t y . (2.0)

QUESTIuN 2.10 (3.10)

Ae when starting a Condensate Booster Pump (CBP) in accordance
with your SOI-a.ls what FOUR conditions must be present (met)
before the pump dill start? (1.4)

6. By turning the cdp hand switch to stops what FOUP pump and valve
actions will automatically occur? (1.7)

QUESTION 2.11 ( .50)

Whi le operating at 927 powers the #3 heater drain tank level
goes nign enough to cause the water in the tank to begin
dumping to the condenser. According to S0l's 5.1 6 6.ls what effect
will this have on the turbine? (0.5)

..
,

QUESTION 2.12 (2.00)
|

As If the feedwater turbine condenser drain tank high level dump to
condenser valve (LCV-209) opens, does it au to m) i ca l l y shut or is
manual operator action necess ary to shut the valve? (0.5)

| B. What THREE condi tions must be satis i fi ed before the valves
LCV-209s will shut? (1.5)

'

,

.

> - - - .__._
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QUESTION 2.13 (1 00)

If the " Alternate Oilute" method achieves the s ame objective as the
" Dilute" method and gives a quicker responses then why isn't the
" Al tern ate Dilute" method preferred? (1.0)

QUESTION 2.14 ( .60)

Assume the letdown control valve (FCV-62-81) is in automatic
and controlling RCS pressure in a solid water condi tion. For eacn
of tne following situations state whether RCS oressure will INCREASES
DECREASE, or REMAIN UNCHANGEO.

A. A (HR pump is stopped?

S. A RHR pump is started? (0.6)

QUES TION 2.15 (2.00)

Wnen operating tne RdR Heat E xcnanger outlet flow control valves,
FCV-74-16 E FCV-74-23 from tne Unit-1 and Unit-2 control rooms,
which of the following would be true? (None or more than one may

be true.)

A. Reset FCV-74-16 c oun ter-c l o c k w i se (to the left) on Unit-1.
B. Reset FCV-74-28 counter-clockwise (to the left) on Unit-1.
C. Reset FCV-74-16 co un t er-c l o ck w i se (to the left) on Unit-2.
D. Reset FCV-74-29 counter-clockwise (to the left) on Unit-2. (2.0)

..
,

QUES TIJN 2 16 (2 50)

A. What specific parameters ar e used to program the pressure
setpoints for the Cold Overpressure Protection system valves;

1. 2-pCV-68-340? |

l

2. 2-PCV-68-3347 (1.0)

8. Whicn of the two valves nas the lowest setpoint? (0.5)

C. Wnen is tne system activated? (1.0)

1
1

.

_ _ -
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i

QUESTION 2.17 (1.50)

What are the THREE RCS l eakage monitor ing systems that must
00 oper ab l e when the plant is operating at 1007 power? (1.5)

Q UES TION 2.18 (1 50)

.If a ioss-of off-site power caused a loss of all RCP's, which RCP
should De started first and why? (1.5)

.

QUESTION 2.19 (1.20)

Lis t FOUR di f f er ent ways to emergency borate. (1.2)

**
.

4

1

1.

.- _
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.

QUES TION 3.01 (2 00)

TRUE or FALSE?

.T h e - f o l l o w i n g concern the construction and operation of the POWER RANGE
NUCLEAR INSTRUMENTATION cetector. (No explanation is required.)

A. Each upper and lower det e c to r provides inputs to a delta flux
meters delta flux recorders and current comparator.

B. Boron-triflourice (BF3) gas is in the outer volume of the
detector but not in-the inner volume o f the detector.

C BF3 gas is in SOTH inner and outer vo l umes o f the detector.;

D. The detector uses no compensa tion circuitry to remove gamma caused
current. (2.0)

QUES TION 3.02 (3.00)

a. List THREE Main Feedwater i so l ati on signals. (1.0)

D. Wnat automatic action (s) occur on a feedwater isolation sijnal? (1.0)

'nat autom atical l y h appen s as main feed pump suction pressurec. n
a pp ro a ch es saturation (Iow NPSH)? (0.5)

de hhat is the setpoint for the " Low NPSH at MFP's" alarm AND what are
tne sensing point locations f or thi s signal ? (0.5)

..
,

k

|

! |
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-QUESTION 3.03 (2.80)

Mctcning.

.F e r each specified power .avel in Column As designate the " Low
DNBR Trips" in Column 3 whlen are NOT automatically bl ocked at
that power level.

C ol umn A ( 7. Power) Column B
_____________________________________________

A. 8 1. OT delta T
_______

B. 15 - 2. Turbine Trip
_______

_______ C. 30 3. Low RCS Flow

_______ D. 60 4. Low Pressurizer
Pr es sur e (2.8)

QUES TION 3.04 (2.25)

The plant is in Mode 3 wi th maint enance and sur viellance tasks
being per f ormed in containment. Tne #3 steam gener ator (S/G) steam flow
instrument is tripped f or mai nten ance. The Instrument Technician (IT)
just completed #3 S/G level instrument calibration, and he calls the
con tr o l room to recieve permission to calibrate the #2 S/G level
ins tr umen t . If he was allowed to perform the #2 S/G level instrument
cal ibr a ti on, a Saftey Injection may occur, as i t did in January 1982.

(2.25)Why could a Saftey Injection occur?

..
.

Q Ut3 TION 3.05 (2.40)

List all the EIGHT Power Range Channel N44 output bistables that
are actuated by a si gnal from the summing an d level am p l i f i e r .

(2.4)
| INCLUDE the associated trip setpoints.
|

|

|
|

[
.

* w r
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.

QUESTION 3.06 ( .50)

True or False?

The i nd i cit e d steam gener ator level woul d INCRE ASE If the
'd i f f e r e n t i a l pressure tr ansmi tter reference leg temperature
d3 creased by 10 degrees. ( ASSUME actual level does NOT change.) ( 0. 5)

QUESTION 3.07 (2 80)

A. Anat are the FOUR pe rmis s i ve s, by number, that allow MANUAL
blocking of Saf eguar ds pr otec tion? (1.6)

3. What are the THREE permi ss ive s, by number, that AUTOMATICALLY
olock Safeguards protection? (1.2)

QUES TION 3.08 (1 50)

Ind ic a te whe ther. -the OT Del t a-T A40 GP Oe l t a-T SETPOINT will
It4C RE A S E , DECREASE or NOT CHANGE if the following operating
p ar ameter changes occur. CONSIDER EACH CHANGE INDEPENDENTLY.

1. Pressurizer pressure oecr eases 100 psig.
2. The N-41 lower detector fails low.
3. Overdilution of the RCS, which causes rods to insert slowly

to miintain constant load and Tave. (1.5)

QUESTION 3.09 (3.00) -

.

A. If tne turbine trips from in initial power of LESS than 5 0 7.' ,
wnicn steam dump . con troll er wil l control the steam dumps? (1.0)

8. If tne turbine trips from an initial power of GREATER than 507.,
whicn steam oump controller will control the steam dumps? (1.0)

C. In addition to oeing an input to the steam dump controllers,
wnat f unction does Tave provide in tne Steam Dump control
circuitry? (1.0)

.

-- -g , + -- --,4 ~ +n-- , ----n. > - , -
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QUESTION 3.10 (2.25)

List the protective / control outputs f or the followingt

A. LOOP Tave In s t r u.ne n t s (FOUR PEQUIRED) (1.28)
.

B. Auctioeered HIGH Tave Instruments (THREE REQUIRED) (0.97)

QUESTION 3.11 (2.50)

dhat automatic actions occur upon detection of high radiation
in the following radi ati on moni tors?

A. Component Coolina water ti1uid effluent monitor.

6. Steam Generator slowdown liquid effluent monitor.

C. . C on ta i nmen t purge air exnaust monitor.

D. Fuel Pool r adi ation monitor. (2.5)

i

. a
,

t

'

i

.
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.

QUESTION 4.01 (1 60)

One.of the contributing problems durinJ the March 25, 1982 over-
,e x p os u r e incident at Zion Nuclear Station was unclear procedures
concerning when RWp's are required.

In accordance with S e quo y ah p r o ce dure RCI-1, when are RWp's required
for the f ollowing de fined areas?

A. Radiation Area

8. High R ad i a ti on Area that is not locked

C. Areas where contamination is Greater than 200 dpm/cm squared
,

D. Areas where air borne activi ty exceeds the limits of RCI-1
Section IV.3, 3UT people entering are wearing properly
fitted and approved resir atory equipment. (1.6)

QUESTION 4.02 ( .75)

What is the maximum background radiation level in which a "frisker"
may De used for personnei monitoring? (0.75)

QUESTION 4.03 (2.00)

Lis t the FOUR paraneters that have limiting saftey system settings
placed on them to ensure the Technical Specification Saftey
limit 2.t.1, "R e ac to r Co r e", is protected. (2.0)

'

..
,

QUESTION 4.04 (2.00)

A. If the plant was operating in Mode 1 when the RCS pressure'

exceeds 2735 psig, what action must you take, in accordance
with the Technical Specifications? INCLUDE applicable time (1.0)

,
'

limit.

B. If the plant was in Mode 3 when the RCS pressure exceeds
2735 psig, what action must you take, in accordance with
the T. S.? INCLdDE applicable time limit. (1.0)

i

. _ . .- - - , _ _ , . . - _
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' QUESTION 4.05 (1.50)

If the minimum temper ature f or cr i tical i ty Technical Specification
is vi ol at ed, what ar e the TWO options that you have? (INCLUDE
time limitations.) (1.5)

.

QUESTION 4.06 ( 4.8 5)

If a reactor trip "First Out" alarm is recieved AND the control
rods do not respond to this signal;

A. What are the THREE i mediate operator actions that must be
per f ormed in accordance with the ATWS procedure, E01-147 (2.25)

3. If the main turbine does '40T trip after the three actions
are taken in question a. (above), what are FOUR methods<

that can be used to stop the main turoine? (1.6)

C. What must be done so that the turbine trip and saftey
' injection (P-4) can be reset? (BE SPECIFIC!) (1.0)

uussTION 4.07 (2.00)

If a sattey injection occurs A 40 RCS pressuse is 1350 ps i g,
anat FIVE items must you check to verify ECCS s tatus ? (2.0)

QUEST 10N 4.08 (2.00)

GOI-bC pr ov i des gener a l operating and starting guidance for larger
plant motors. Answer the following from information found in this
instruction.

a. With regards to GPERATION of the motor, what does a " YELLOW
LINE" on the motor ammeter indicate? (1.0)

b. Whose (By Job title) permissi on must be obtained prior to
con tinuous operation of a motor with i ts ammeter " RED L INE"
value exceeded? (0.5)

c. Unless specific Juldance from the manufacturer has been
provided, how many successive starts may be attempted on
a 500 horsepower motor, if the prevlous attempt (s) to start
was/were unsuccessful? (0.5)

.

- . - . - _ _r , ,
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QUES TION 4.09 (3.00)

What are the operational limits listed below? (In accordance with S0I-62)

A. Maximum CVCS mixed bed demineralizers FLOWRATE

d. Maximum TEMPER ATURE of tne water leaving the letdown
heat exchanger 6EFCRE the c ontr ol bypass valve (TCV-62-79)
nas to be in tne bypass position

C. Maximum oxygen CONCENTRATION in the VCT

D. Maximum fluid outlet TEMPER ATURE of tne excess letdown
heat exchanger

E. Minimum VC T PRESSURE nnen RCP's are oper ating

F. Maximum RCP se al i njec t i on water TEMPE R ATUR E
(0.5 eacn] (3.0)

QUES TION 4.10 .(2.75)

If the RCP bearing temperature approaches its alarm level ( se tpo i ntl s
your procedures state that the No. 1 seal bypass valve should be
openeo only if f our conditions are met.

A. Wnat is tne parameter (i ndi c a tion) that is monitored to determine
if th e PCP bearing t emper atur e is approachi ng its alarm level? (0.75)

de Wnat are the FOUR conditions that must oe met before the
bypass valve is apened? (2.0)

..
,

I QUESTION 4.11 ( .75)

If Component Cooling water is los t to the RCP's abile the RCP'3
ar e operat ings when (time) are you reguired to stop the RCP's? (0.75)

QUESTION 4.12 (1 00)

What are the TWO JuiJelines from E01-1 Appendi x 0 which Indicate
that inadequate core cooling exists? (1.0)

- _ _ . . . -.
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QUESTION 4.13 ( .80)

Mul tiple Choice.

hhich one of the following is a symptom of " Pods fall to insert
followin] a decrease in turbine load"?

A. Low pressurizer pressure

8. . "Pr essur iz er level nign backup heaters on" alarm

C. "deactor coolant loops Tref-Tauct. hign-low" alarm at +3 F
,

D. Rod insertion low limit alarm (0.8)

,

..
,

i

|
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ANSWERS -- SEQUOYAH 162 -8 4 / 0 5/ 21-V I N NO L A , A.
.

v ANSWER 1.01 ( 50)

'F a l s e (0.5)

REF ER E NCE
Ins tructor Notes; Review of Reactivity Coefficients, pp 4, 10.

ANSWER 1 02 (2.00)
Co.s3

A. GREATER THAN;3 3ecause .: tne fuel is depleted ( Bor on d e cr es i n g ) Co.25]
tne macroscopic cross section of the fuel will decrease
and to maintal.1 the same power level the thermal flux must
i n c r e a s e . Co.2 53 (1.0)

ro.s7
6. sAME AS;a BecaJse f ast neutron flux is directly proportional

to the power. to.O (1.0)

h ocesp W A C.v 6 % s % , b e e a.-vo rob mk pm~r* b ACk
$ C oteREFERENCE % 'oM w <

Roactor Theory Manual, Chapter 3,4

ANSWEK 1.03 (1.00)

C. (3 67). (1.0)

REFERENCE
Nuclear Theory Manual; Review of Neutron Kinetics, p9

..
,

ANSWER 1.04 I .50)

C. (0 5)

REF ERENCE
Ins tructor Notes; Review of Neutron Kinetics & Neutron Sources.

.

6

_ _ _ _ . _ _
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ANSdERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

.

ANSWER 1 05 (2 50)

'A o approx. 40 hours. I (0.5)'

B. Decreses. (0.5)

C. Same values. (0.5)

D. Xe 8-12 hours.
Smt 45 57 days. (1 0)

n ?. +o i to

REF6RENCE
Systems Manual; pp 1.1 62-69

TT .2 i

ANSWER 1.06 (4.00)

A. 1. + reactivityI from the lowered RCS temp. C.75]
2. - r eac ti vi ty t from the increased fuel temp. (power

increase) ( . 75 J
3. Power staolli zes at a HIGHER level C.51 (2.0)

reactivity: f rom dropped rod [.516. 1. -

2. + reactivityt (a) from the decresed ruel temp. (power
decrease) C.25]

(b) from the decreased coolant temp. [.25]
reactivity from the increased fuel temp. (as power3. -

is turned anJincreases) C.51
4 Power stabili zes at the s ame level C.53 (2.01

REFERENCE
-

.

ees tinghouse T hermal Science; Ch. 12s pp 38-41.

ANSWER 1.07 (1 50)

A. False. (0.5)

6. True. (0.5)

C. True. (0.5)

REFERENCE
Wes tinghouse Thermal Science) Ch. 13, pp 17-23.

.

_ _ _ _ . _ . _ _ _ _ . _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ .______a
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ANSWERS -- SEQUOYAH 1E2 -84/05/21-VINNOLA, A.

ANSWER 1.08 (2.00)

Wh63.w(e.s]

(8 83am*

(s1 N -

*
.

~ .:
~;

*e
,

- t e.s3

. .

.

REFERENCE
Wes tingnouse Thermal Science; Cn. los pp 48-40

ANSWER 1 09 ( .50)

True (0.5)

REF EREf4CE -

,

Ins tructor Notes) Review of Reactivity Coefficients, oo 4, 10.

ANSdER 1 10 (1.50)

b. (1.5)
|

l

REFERENCE
Sequoyan exam bank I

|

* 1
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ANSWERS -- SEQUOYAH 102 -8 4 / 0 5/ 21-V I NN O L A , A.

ANSWER 1 11 (1.00)

Inc re as es Decreases. (1.0)
.

REFEHENCE
Sequoyan exam Dank

ANSWER 1.12 ( .50)

False. (0.5)

REFERENCE
Ins tr. Notes; Review of Reactivi ty Coe f ficients. .

ANSWEk 1.13 ( .50)

True. (0.5)

REFdRcNCE
Ins tr. Notes; Review of Reactivi ty Coe f ficients.

ANSWER 1.14 ( .50)

False (0 5)
..

,

REFERENCE
dos tinghouse Thermal Science; Ch. 5, pp 8-15.

ANSWER 1.15 ( .50)

False (0.5)

REFERENCE
destingnouse Thermal Science) Ch. 5s pp 8-15.

.

t
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ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

ANSWER 1.16 (1.50)

'A . Increase. (0.5)

B. Decrease. (0.5)

C. Increase. (0.5)

REFERENCE
Wes tinghouse Thermal Science; Ch. 13, pp 33-52.

[

ANSWER 1.17 ( .50)

A. (0.5)

RtFERdNCd
des tingnouse Thermal Science; Ch. 13, pp 33-52.

ANSWER 1 18 (1.00)

O. (1.00)

REFERENCE
des tin;nouse Thermal Science; Cn. 14, p 27. E AOI 35.

ANSWER 1.19 (1.00) -

.

Pressurizer Temperature (steam space) and steim/ saturation tabl es. (1.0)

tC A F 'er Cer: 5: terat taa Maa2t:rt

REF ER ENCE
Wes tinghouse Thermal Sciences Ch. 2.

A NSW ER 1.20 (1.00)

C. (1.01

REFERtNCE

Westinghouse thermal Sciences Ch. 10.

.
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ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

'

/ ANSWER 1 21 (1.00)

!

| 'A . The gases contaminate the Jap wnicn reduces the thermal
| conductivity of the helium gas which raises the temerature

of the fuel. (0.5)

8. LESS negative. (0.5)

R E F ER E tlCE
Systems Manual; pp 1.1-18 L.19. Instructor f40tes; R eacti vi ty
Coefficients, pp 7-9.
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ANSWERS -- SEQUOYAH 162 -d4/05/21-VINNOLA, A.

YAMSWER 2.01 (1.00)

(1.00)p.

REFERENCE
A01 21.

ANSWER 2 02 ( .50)

False. (0.5)

REFERENCE
AOI 21

ANSWER 2.03 ( .50)

False. (0.5)

REFERENCE
Ins tructor Notes, CVCS, pl8.

ANSwEk 2.04 (2.00)

A. 2, 4 (0.25 each correct; -0.25 each incorrect)

B. 1, 2, 3, 4 [0.125 each correct)

C. 3, 4 [0.25 each correct; -0.25 each incorrect 3
__

D. 4- [0.5 each correct; -0.5 each incorrect) (2.0)

REFEKENCE

Ins tructor Notes, Turbine Control, p5.

ANSWER 2.05 ( .50)

EHC Key switch from "in service" to "overspeed test" (0.5)

REFERENCE
Sul 21 .

.

w__.
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ANSWERS -- SEQUOYAH 162 -8 4 / 0 5/ 21-V I N N OL A , A.

A NSW Ek 2.06 (1.00)

Total steam flow

Steam header pressure

2 term :ener:ter !::c t-
!
'

F eed water header pressure !1.0)

REFERENCE
Systems Manuals 11.7

ANSdER 2.07 (1.10)

The valves automatically closed,[0.5) because the pressure dropped when
the sense line valve was opened and Indicated a low level condition
which snut the valves.CO.6] (1.1) |

REFERENCE

| |

3-16-62, Sequoyah Unit 2 occurrence C systems Manual 4.2. |

!

ANSWER 2.08 ( .50)

False. (0.5)

REFERENCE
Tech. Spec. 3/4.8 E 12-20-83 occurrence.
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ANS WERS -- SEQUOY AH 162 -84/05/21-VINNOLA, A.

.

ANSWER 2.09 (2.00)

1. Mechanical Overspeed (4000 r pm) [0.25] manual reset (0.25]
2. Electrical Overspeed (4300 rpm) C0.25) no manual reset (0.25]
3. Tnermal Overload CO.25] manual reset (0.25]
4. Steam supply transfer CO.25) no manuai ' set (0.251 (2.0)

REFERENCE
Ins tructor Not es, Aux. Feed, p6.

.

ANSWER 2.10 (3.10)

A. 1. HS for CBP in P-auto C.2)
2. HS for aux. oil pump in P-auto C.2)
3. oil press. = 12 psig C.5]
4. CBP suction valve fully open C.51 (1.4)

ha es~r*3. se.Q _!- p , zone

wid tNbe %.nOf M
ACMT

no. s.w cu,a c' JAa 41.e
B. 1. CBP trips C.53

2. suction valve shuts C.5]
3. aux. oil pump starts C.5)
4. aux. oil pump stops (wnen suction valve shuts) C.21 (1.7)

..
,

REFERENCE
S01-2.1) p27.

c. 8 9 tqa pi. t

ANSdER 2.11 ( .50)
to11

t o 8 3 . . Co.q (0.5)Tur oine runback 7

REFERENCE

S01-5.1 C 6 1; p7.

.
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ANSWERS -- SEQUOYAH IE2 -84/05/21-VINNOLA, A.

.

ANSWER 2.12 (2.00)

'

A. Manual operator action is necessary. (0.5)

B. 1. Tank level below setpoint.

2. Local control switch must be in " norm" position.
3. MCR HS to the close position (1.5)

REFERENCE
S01-5.1 & 6.1; p9.

.

.

ANSWER 2.13 (1 00)

Because it reduces the hydrogen concentration in the RCS. (1.0)

R EF ER ENCE
SUI-o2.2; p4.

ANSWER 2.14 ( .60)

A. Increases

6. Decreases (0.6)

REFERENCE
SOI 74.lA; p3.

..
,

ANSWER 2 15 (2.00)'

4AC. (2.0)

REFERENCE
SOI 74-1A; pp 5 E 7.

!

\.
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ANSWERS -- SEQUOYAH 1E2 -84/05/21-VINNOLA, A.

.

7 ANSWER 2.16 (2.50)

A. 1. Wi de r ange hot leg temp.

2. dide range cold leg temp. (1.0)

6 2-PCV-68-340 (0.5)

C. When the auctioneering unit is less than 280 F (1.01

REFERENCE
COPS Handout.

A NS d ER 2.17 (1 50)

1. Lower cntmt atmosphere particul ate r ad i o a c t i v i t y m on i to r i n g (106 A)

2. Cntmt pocket sump level monitoring

3. Lower cntmt atmos pher e gaseou s ac ti v i ty mon i tor i ng 6o6 8) (1.5)

REFERENCE
TS p 3/4 4-13.

ANSdER 2.18 (1.50)

Start #2 RCP first because of the driving head for pressurizer
spr ay. (1.5)

..
,

RtFERENCE
Soquoyan Exam Bank; #2-13.

.

--
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ANSWERS -- SEQUOYAH 162 -8 4 / 0 5/ 21-V I N N O L A , A.

ANSdER 2.19 (1.20)

A. Manual emergency Dor ate val ve to the blender.

B. Emergency borate valve in the-MCR.

C. Normal boration oath to the suction of the CCP's. ;

0.- Di v er t CCP's suction from VCT to R4ST. [Four reqd)

E. Align the CCP's to inject the BIT Dy opening the motor operated
inlet and outlet valves. (1.2)

REFERENCE
SAP Exam Bank; #2-17.

.
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ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

A t4S d ER 3.01 (2.00)

a. True.

D.- False.

c. False.

d. True. [0.5 each3 (2.0)

REFERENCE
Systems Manual, Exco r e N I's.

A t4S W ER 3.02 (3.00)

a. 1. riigh-nigh level (754) in any S/G (P-14).
2. SIS.
3. Rx trip with low Tavo (554-F). [0.33 each] (1.0)

b. (d o t h M F P 's trip;)MFRV's and bypass valves close; MFW isolation
valves close. (condensate sys tem r eci rc's to condenser) (1 0)

(selected for P-auto) starts. (0.5)yondensate,0,oo taf pumpc.

d. 100 psic decreasing; Detween No. 2 heater shell and MFP suc ti on. (0.5)

RE F eke rlCE
Sequoyan System Description, Section de p 6,10; Annunciator Response
Vol 1, tab 5, p 24

~~
: .

!

ANSWLR 3.03 (2 80)j

A. 1

s. 1, 4 ,2 (3 M *w 1W b)
C. 1, 4

D. 1, 2, 3, 4 (0.7 e ach; any incorrect, then (2.8)
that part full cr edi t
offl

REFERENCE
Systems Manual, 11.10-1.

.
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. ANS WERS -- SEoVOYAH IE2 -84/05/21-VINNOLA, A.

cNSWER 3.04 (2.25)

hith P-12 not blocked CO.75), and S/G #3 flow instrument tripped CO.75]
when the i n s tr . tecn. calibrates #2 S/G level instr., the pulsations
from the back fill pump caus e d (thru common loops) the steam flow
se tpo in t on s2 S/G ta De reached, whicn now meets the 2/4
coincidence CO.75) ( 2.25)

RtFERENCE
J an ua r y 1982, Unit 2 Occurrence E Systems Manual 11.10.

ANSWER 3.05 (2.40)

CO.2 each] C0.1 each]
_________________ ____________

l. Overpower Poa Stop 1037,

2. P-10 107
3. P-9 507
4 P-8 357
5. Overpower trip low 257
6. Overpower trip high 1097
7. Positive Rate trip +5 7./1. 3 6 e c) 7.c ,
H. Negtive kate trip -37./1. 3 (s e c; r.c, (2.4)

REFERENCE

Ins tr uc to r Notes, Excores, pp 5-19.

..
,

ANSWER 3.06 ( .50)

felse. (0.5)

REFERENCE

Systems Manual, 11.7.

.

--
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ANSWERS -- SEQUOYAH 162 -8 4 / 05 / 21-V I N N O L A s A.

ANSWER 3.07 (2 80)

A. Permissives- 6, 10, 11, 12. (1 6)

B. Permissives- 7, or 9 (1.2)

REFERENCd

PLS; pp 7-8.

.

ANSWER 3.08 (1.50)

OP Delta-T GT De l t a-T
___________ _ _ _ _ _ _ _ _ _ . . _ _

l. no change cecreases
2. no change decr e ases
3. no change decr eas es [0.25 eacn] (1.5)

REF ER ENCt
Seiuoyan Technical Specifications p 2-7 2-10, 32-4,5.-

ANSWER 3.09 (3.00)

A. Load rejection controller (C-7; rate). (1.0)

8. Tere!at tr ! p C2^tre!! .- 'O 0;F (Rx trip, 0-4). (1 0)

C. Provides a blocking signal for 9 valves during cooldown below
the low-low Tave setpoint (i.e. uncontrolled cooldown). (1.0)

..
,

REFEKENCE
Ins tr uctor Notes; Steam Dump Control System.

ANSdEK 3.10 (2.25)

A. 1. Over Temp delta T
2. Over Pwr delta T
3. Low Tave intik.
4. Low-low Tave intik.

B. 1. Rod Control
2. Steam Dump Control
3. Pzr Level Control

C.32 each] (2.25)

1
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_ ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

.

REFERENCE
SNP Ex am Bank; 3-6.

ANSWER 3.11 (2.50)

A. Surge tank vent valve shuts.

B. 3/D Jiverted to Con. OI

C. Cntmt. vent isolation.

D. Aux. duilding isJiation-6 starts aux. building emergency
gas treatment. C.625 each) (2.5)

REFEkEHCE
Sys tems Manual; Radi at ion Monitor ing, pp 2-2).

-

.
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R&Q1DLDGICAL_COSIl0L

ANS WERS -- SEQUDYAH 162 -84/05/21-VINNOLA, A.

'ANSdER 4.01 (1 60) .

reefve in excess of 50 mrem p er day.'A . If a person is expected to

6. Always.

! C. Always.

D. Always. (1.6)

REFERENCE

RCI-1.

ANSWER 4.02 ( .75)

200 cpm. (0.75)

REFERENCE
RC1-1.

ANSWEd 4.03 (2.00)

1. Reactor Power

2. Highest loop Tavg
..

,

3. PZR Pressure

4. RCS Flow (* of operating loops) (2.0)

Technical Specification 2 1.1.

ANSdER 4.04 (2.00)

A. de in Hot Standby within one hour. (1.0)

8. Reduce PCS pressure to less than 2735 psig within 5 minutes. (1.0)

_ _ _ _ - _ _ _ _ _ _ __ . _ _ _ _ -
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BAQ1DLCGICAL_CQ3IdQL.

ANSWERS -- SEQUOYAH 162 -84/05/21-VINNOLA, A.

REF ER ENCE
TS, p 2-1.

ANSWER 4.05 (1.50)

1. Res to r e Tavg > 5 41 F within 15 Minutes OR

2. de in Hotstandby within the NEXT 15 minutes (30 min. total
elapsed time). (1.5)

.

REFERENCE
TS, p. 3/4 1-6.

ANSWER 4 06 (4.85)

A. 1. Reactor trip switches to trip, and

2. Trip the brea<ers powerin g the control rod drive MG setss and
(at tne 480v. unit boards)

3. Trip the reactor trip or e ak er s (in the MG set room) (2.25)

B. (Four requirea for full credit)

1. Turcine manual trip switch in MCR.

2. Manual turbine trip et turbine front standard.

3. Stop and lockout EHC pamps (at EHC pump control station).

4. Shut the MSIV's. -

,

5. Shut the turoine valves. (1.6)

C. Ensure the trip breakers are in the trip position. (1.0)

REFERENCE
E01-14.

I
,

.

_._ - , - , . . ,. _ _ - .
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SAQ1DLDEICAL_CDNIEDL

ANSWERS -- SEQUOYAH 1E2 -84/05/21-VINNOLAs A.

s

ANSWER 4.07 (2.00)

1. CCP's r unn i n gs
2 SI pumps running,
3. RHR pumps r unning
4. Flow thru the BIT (FT-o3-170)
5. SI pump flow (FI-63-20 & 151) (2.01

REFERENCE
E01-0, p3. -

A NSW ER 4.08 (2.00)

a. Tne (YELLOW LINE) indicates the max imum current value at
whi cn no rm al ly be operated. (It is called the " effective
nameptate rating.") Ats. %d.caA-=L,%,q h p (1.0)

6% @ as % ex enace. cwd 6xag J-
b. Plant Superintendant (or hi s desi gn ate). (0.5)

c. Id0 (2) (0.5)

REFERENCE
SONP GUI-6Cs pp 7-9

ANSW2x 4.09 (3.00)

A. 120 Jpm
-

.

d. 140 F

C. 54

0. 209 F

E. 17 psig

F. 130 F CO.5 each) (3.0)

REFExENCE
S01-62.1A; p3.

.
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EAQ1CLDGICAL_CD3IRQL

ANS WERS -- SEQUOYAH 102 -84/05/21-VINNOLA, A.

ANSdER 4.10 (2.75)

'A . beal inlet temper ature. ('Lo# RJM h ,q"rg ,J,) (0.75)

3. 1. RCS pressure is between 100 and 1000 psig, AND

2. No. 1 seal lessoff valve is open, AND

3. No. I seal leakoff flow rate is less than 1 gom, AND

4. Seal injection water flow rate to EACH pump is
Jreater than 6 gpm. (2.0)

REFERENCE
GUI-1; p 4. - SGI 62.13; p6.

ANSWER 4.11 ( .75)'

cithin 2 minutes from the time CC water is lost. (0.75)

*ta-% 97W a ' tch6
REFERENCE
SOI 63.2; p4

Von i

ANSWER 4.12 (1.00)

a. More than four incore T/C's greater than or equal to 1200 5, or

b. Hot leg RTD's pegged nigh. (1.0)

REFERENCE
E01-1; App. D, p 1.

ANSdER 4.13 ( .80)

8. (0.8)

REFERENCE
. .

A01-2A; p2.

.

- . . - - . . _ . .
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