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ENCLOSURE 1

EXAMINATION REPORT - 50-327/0L-84-01

Facility Licensee: Tennessee Valley Authority
500A Chestnut Street
Chattanooga, TN 37401

Facility Name: Sequoyah

Facility Docket No. 50-327

Written and oral examinations were administered at Sequoyah near Soddy-Daisy, TN

LJ B 9 u .0 n_e 19 DEC 84Chief Examiner:
W. G. Douglas U Date Signed

Approved by: /A/17/89
Brace A. pon/Section Chief Date Signed

Summary:

Examinations on November 13-16, 1984

Oral and written examinations were administered to nine candidates, seven of
whom passed. One candidate was administered a written re-examination of four
categories, which he passed. One candidate was administered a written examina-
tion of one category, which he passed. One candidate was administered an oral
re-examination, which he did not pass.
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REPORT DETAILS

1. Persons Examined

SR0 Candidates: R0 Candidates:

Childers, S._M. Kell, J. H.
Gass, D. W. Hyden, E. L.
Mcdonald, W. H. Williams, R. H.
Sanders, G. I. 'Hardin, L. F.
Van Huis, T. J. Johnson, S. R. -

Vanosdale, W. A. Brackin, C.

Other Facility Employees Contacted:

*Benton, C. T., Unit Supervisor
* Anthony, J. M., Operations Supervisor
*Noe, C. H., Supervisor, Operator Training
* Arnold, H. A., Section Supevisor
*Wallace, P. R., Plant Manager
* Nobles, L. M., Superintendent, 0&E
* Lake, B. C. , Training Shift Engineer
* Ford, E. J. , Senior Resident Inspector
* Brewer, C. 0. , Training Manager

* Attended Exit Meeting
i

2. Examiners:

Cook, E. A
*Deuglas, W. G.
Sailor, B. L.
Vinnola, A. J.

* Chief Examiner

3. Examination Review Meeting

At the conclusion of the written examinations, the examiners met with
V. E. Keyser, C. O. Brewer, C. T. Benton, W. G. Payne, and M. J. Lorek to
review the written examination and answer key. The following comments
were made by the facility reviewers:

a. SR0 Exam

(1) Question 5.15

Facility Comment:

The wor'ing of the questions could lead to two_ interpretations.
~

The valve is being partially closed or is in a particularly closed
position. Based on the interpretation, _ there ' could be _three
correct answers: a, c, and d.

... -
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~

If it is assumed that the valve is being throttled closed, then c
and d are correct.

If it is assumed that the valve is initially in a partially closed
position and the system is being changed based on the four answers,
then a, c, and d are correct.

NRC Resolution:

Comment accepted. Question 5.15 deleted from exam.

(2) Question 8.05

Facility Comment:

The answer is based on Section 6.9.1.12, Administrative Controls,
which is attached.

Section 6.9.1.12d is one of 11 conditions that require prompt
notification. Section 6.9.1.12d lists five events that require
prompt notification. A reactivity anomaly is one of the five
events, the other events as listed are a calculated reactivity
balance indicating a shutdown margin less conservative than
specified in the T.S.; short-term reactivity increases that
correspond to a reactor period of less than 5 seconds or, if
subcritical, an unplanned reactivity insertion of more than
.5 K/K; or occurrence of any unplanned criticality.

'

Based on wording of the question, the training staff interprets,

the question to be asking for conditions - that will cause a reac-
i tivity anomaly, not conditions that require a prompt notification.

Based on T.S. Section 3/4.1, Reactivity Control System, attached,
consideration should be given for items mentioned in Section
4.1.1.1.2.

NRC Resolution:

The NRC believes that all five events listed in Section 6.9.1.12d
are reactivity anomalies. Therefore, the items mentioned in
Section 4.1.1.2 will not be given consideratica for partial
credit. However,- Revision 33 of AI-18, File Package No.18,
states that "Section 6.9.1.12 and 6.9.1.13 of the technical
specifications are no longer applicable after' January 1, 1984, and
should not be used for determining reportability." This revision
gives new notification and Licensee Event Report requirements.
These requirements do not use the term reactivity anomaly. The
events that constitute a reactivity anomaly are incorporated into

.

other reporting requirements. Based on this fact,-the NRC does
! not believe that defining the events that constitute a reactivity
I anomaly at Sequoyah is necessary . Senior Operator knowledge- and

- Question 8.05 was deleted.
|

*
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.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 indivi-
duals who . clearly passed the oral . examination were identified. There was
one area of generic weakness noted during the oral examinations. This
was in the use of and adherence to emergency procedures. Examinees either
did not use the procedures or only did some of the steps while skipping
others. They .were not aware of any requirements to perform all steps,
whether the steps had to be performed in order, or whether they could only
do certain steps. In some cases, the emergency procedures were not-referred
to by the Lead Operator nor..the Balance of Plant Operator. This_resulted in
improper actions being taken during the emergencies. Even after the
emergency was under control, the operators did not refer to the. procedures
to verify' their actions. These incidents of misuse .of procedures were
brought to the attention of the plant staff at the exit interview.

,
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U. S. NUCLEAR REGUL ATORY COMMISSION
RE ACTOR OPERATOR LICENSE EXAMINATION

REVIEWED BY : FACILITY _1EQuQ1&d_lfs2___________

REACTOR TYPE: _EME_MECi_________gjg 7, % -____

ld7//om G. Arne DATE ADMINISTERED:_RiL11Lil________________
Nichael J. Lorek

EXAMINER _1&ILQEs._8s______________V E. np J .
APPLIC ANT: - ____ __ ___ ________

IM11RuCIIQH1_ID.AEELICABIl

use se pa r a t e paaer f or the answers. Write answers on one side only.
S taple question sheet on tap of the answer sheets. Points for each
question are indicated in parentheses af ter the question. The passing
grade requir es a t le ast 70% in each category and a final grade of. at

;

least 80%. Examination papers will be picked up six (6) hours after

the ex amination star ts.

% OF
C AT EGORY % OF APPLICANT'S CATEGORY
__M&LDE_ _IQI4L ___1 CORE ___ _M&LUE__ ______________C&IEGQEl_____________

_Z1sGQ__ _Z1s0Q ________ 1. PRINCIPLES OF Kut1 EAR POWER___________
PLANT OPERATIOh> THERMODYNAMICS,
HEAT TRANSFER AND FLUID FLOW

_ZisGO__ _ZiaQQ ________ 2. PLANT DESIGN INCLUDING SAFETY___________

AND EMERGENCY SYSTEMS
l

. _Z1sGQ-_ _ZiaQQ ________ 3. INSTRUMENTS AND CONTROLS |___________
I

$
| _ZisGQ__ 21602 4. PROCEDURES - NORMAL, ABNORMAL,

___________ ________

EMERGENCY AND RADIOLOGICAL
CONTROL

i

190s00__ 1GQaQQ ________ TOTALS'

___________

FINAL GRADE _________________%

All work done on this examination is my own. I have neither

elven nor received aid.
|

APPLICANT'S SIGNATURE

.e

_ . _ - _ . _ _ _ . _ _ __ _ , _ _ _ _ , . . . . , . . __ . . . . . _ , , . _ _ . _ . _ .
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Q UE S TI ON 1 01 (1 50)

How will changi ng t he following factors affect the Moderator
Tempe ratur e Coe f fic ient? (Limit your answer to becomes MORE |

'

NE G AT IV E , LESS NEGATIVE or DOES h0T CHANGE the MTC. )

4 a. The BIT i s i nadv er tant ly injected into the RCS.
'

D. The cor e a ge s f r om BOL to EOL.

c. The RCS is cooled down from 550 F to 450 F. (1.5)

G UE S TI ON 1 02 (2 50)

In Mode 5, the SHJT00WN MARGIN sust be determined at least once
per 24 hours by con si der i ng si x reactivity factors. Provide FIVE

(2.5),

; of these f actor s.

.

Q UE S TI ON 1.03 ( 3.00 )

a. IDENTIFY and BRIEFLY EXPLAIN THREE f actors that cause Fuel
Temper ature Co: t ficient (FTC) to change from BOL to EOL. (2.25)

b. Does FTC ( pe n/4p ow er ) become MORE or LESS NEGATIVE at EOL7 (0 75)

i QUESTION 1 04 (2 50)

a. S tate Two r easo ns why equilibrium Xenon has significantly more
n eg at i ve worth than does equilibrium Samarium in an oper ating'

(1 5)reactor.

b. State the appro ximate Xenon values (in pcm) for the present
,

core cycle.

1) Steady state equilibrium Xenon at 100E power. (0.5)

2) Peak Xenon f ol lowing a reactor trip from 1005 power, (0.5)

/

_ _ _. _.
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Q UE STI ON 1.05 (1 00)

It is the ultisate responsibility of the reactor operator to
ensur e that the cor e power distribution limits are maintained at
al l times. Oper ation within these limits is reasonably assured
chen four condi tion s are met. Which of the following is/are NOT
included as one of th es e four conditions?

a. Al l control rods i n a si ngl e gr oup are mov"ed together with no~

single rod in tn e group ciffering by more than 12 steps from
the group pos i ti on.

b. Axial power distribution is maintained within the limits of
AF D re qu i r em ents .

c. Control roo groups are sequenced with pr oper bank over lap.

d. A negative Moder ator Temperature Coef ficient (MTC) is maintained.

o. The reactor does not remain at power (>10%) with less than four
(1.0)loop oper ati on.

.

Q UE S TION 1 06 (3.00)

a. Pr ov ide the THREE conditions necessary f or Brittle Fracture of
a carbon steel p ressure vessel to occur. (1.51,

b. De fine RT NOT (N il-Ducti li ty Ref erence Temper ature) . (0.5)

c. How does RT NOT change as the reactor vessel ages? BRIEFLY
(1.0)EX PL AIN your ans we r.

Q UE S TI ON 1 07 (1.50)

True or False?

a. One of the pump l aws for centr if ugal pumps states that the
volume flod rate is proportional to the speed of the pump. (0.5)

b. As VOT temperature decr eases, volume flow rate from the
Positi ve di splacement ( PD) pump increases. (0 5)

c. Pump r unout is the term used to describe the condition ofI

a centr i f ugal p ump running with no volume flow rate. (0.51

4

~
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uuE S TI ON 1.08 (2.50)

Indicate now tne fo llowing will affect Unit efficiency (increase,
de cre as e, no change) at a steady state power levelt (Consider each
case separately.)

a. Absolgte concens er pressure changes from 1 psi to 1.25 psi.
~

b. To ta l S/G bl owdown is changed f rom 35 ' ape to 40 ppm.

c. Condenser ho twel l temper ature changes f r om 125 F to 130 F.
(Assume no change in condenser pressure.)

c. St eam qual it y en an ges fr om 99.6% to 99.7%.

e. Level i ncr eases to higher than normal in a feedwater hester. (2.51

QUE S TI ON 1 09 (1.50)
,

The f ollowing s tatement's concern subcritical mol t i p l ic ati on.
,

| Choose tne one [ bracketed 3 word that will make the atatements
! co rre ct.
|

a. As Kef f appr oach es uni tys a Clarger/ smaller) change in neutron
level r esu lt s f r os a given change in Keff. (0.75)

b. As Kef f approach es unitys a (shorter / longer 3 period of time is
required to reach the equilibrium neutron level for a given

(0.75)ch an ge in Keff.

QUESTION 1 10 ( .50)

True or False? <

A Pri mary neutr on s ource is necessary to provide suf ficient neutrons
to star t the in i ti a l chain reaction in a new core. (0.5)

Q UE S TI ON 1.11 (1.50)

Pr ovi de id0 of the three evolutions for which a 1/M plot is utilized
(1.5)in a Westi nghoJ se P WR.

i

, . _ . _ ,
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00ESTION 1.1,7 ,

a. Define CRITIC AL HEAT FLUX (CHF). gg,g;

b. De fI na DEP ARTURE F R0ri PUCLE ATE BP!! I*4G R AT10 (DNBR). (1.o3

.

Q UE S TI ON 1 13 (2,00)

Calculate the 1PSH for the following pump. Assumt a 3 psi tire
.,

los s in the suction header at rated flow. Show all c a l cu l a t i on i;.'

'
,

E. t

.

Mn. Condensar
,

T (25.9" Hg / 800F) Pat:s * I4 72 95ia
2 .~ ~L'"

% -.

2b
3 feet . _.

.- m. e .>

. v.e'',
, { }

=

.y g, p
.i

,

3+~
.

- '-

(2.O!

4

4

4
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QUE STI GN 2 01 (2 75)

Pl ace an "X" in the appropriate boxes of the table on Attachment 1
to indicats where the " systems" connect to the RCS. (Please include

;
' this Attachment I with your ANSWER sheets.) (2.75)

i

)

'

C UE STI ON 2.02 (2.75)

(andWiems)
a. BRIEFLY EXPL AIN the r easons f or the upward and downwar d thrusts

that the RCP thr us t bear ing must compensate for. (One reason
each f or both up ward and downward thrust.) (1.0)

b. Wh at is the purpose of the RCP Oil Lift System? (0.75)

c. How does t he RCP Oil Lif t System interface (interlock) with
i the RCP s t ar ti n g circuitry? (1.0)
4

Q UE S TI ON 2.03 (1.50)

! bhich c hc a l c a l is used to accomplish the following method of RCS
corrosi on contr ol at Sequoyah?'

2

a. Control pH during startup.
,

i

b. Scavenge oxy gen during a startup from cold conditions.
(1 5)f c. Control oxygen.

.

|

W UE S TI ON 2 04 (2.00)
,

i

; a. What f orces are used for Main Steam Isolation Valve...

1) Opening?
: (1 5)
| 2) F ast clos ing?

b. knat component prevents MSIV damage on f ast closure? (0 5)

.

I

i
<

_ _ _ _ _ _ _ _ _ _ __ ___ - . . -. . - - . . - - - . .
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|

Q UE S TI ON 2.05 (3 00)

a. Which contai nmen t (PRIMARY or SECONDARY) provides the majority
of the f ollowing r adiation protection?

1) R ad i a t i on shleiding.

2) Fission Product retention. (1.0)

b. Pr ov i de botn the chemical used,and TWO reasons for using this
ch em ic a l as an additive to the Ice 'in the Ice Condenser. (2 0)

~

Q UE S TI ON 2.06 (3.00)

a. Pr ov ide the THRFE suction suppiles of water to the Turbine Driven
Auxiliary Fe e dwa te r Pump (TDAFWP). (1.5)

b. Ho w is backJp suction water automaticall y supplied to the TOAFWP
if the pr imary s ou r c e is inadvertently isolated? (Include

;
(1.0)se tp oi n ts ) .

, _

c. Which S/G steam lines supply steam to the TOAFWP? (0.5)

QUE S TION 2.07 (2.50)

a. Pr ovide TWO reas ons f or having a 30 second time delay on the
Main Generator P ower Circuit Breaker Trip subsequent to a |
Unit Trip? (1.5)

l
b. Wh a t ar e t he TWO exceptions to the 30 second time delay on'

| the Breaker trip ? (1.0)

!

|

Q UE S TI ON 2.08 (3.00)

Give a description or provide a one-ilne sketch to show how power
is supplied to Component Cooling Water Pump 1A-A during the following
condi ti ons. (Include major Busses, Transformers and the Site power
source. Identif y all major components by name and/or voltage. Breakers
are NOT required for full credit.)

a. No rmal 1001 powe r lineup.
b. No r mal Cold Shut down l ineup. (3.0)

'
|

- - - . - - .. __ -_ . _ . . . _ _ __ ____ _
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Q UE S TI ON 2.09 (3.00)

The f ollowing conce rn the Component Cooling Water System.

a. Name THREE CCW s ystem al arms that could indicate a RCS to CCW
(1 5)

leak.
'

b. Descrios, in det ails how the CCW system is protected against
an overpressure condition i f a. RC S to .CC W ..r upture o ccu rr e d

(1.5)in the RCP There al Barrier.

Q UE S TI ON 2.10 (1.50)

a. EXPLAIN WHY the Di esel Generator Lube Oil "Soakback" Pueps
ar e necessar y f or reliable EDG operation. (1.0)

O. Which of the foliowing EDG protective relays will shutdown
the EDG in ALL eodes of operation?

1) Phas e B al ance R elay-
2) Generator Di f ferentia l Relay
3) Loss of Field Relay (0.5)

s

'
,

' ' - ' ~ - - - . _ - _ - . . . _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ , _ __ ..__ __ _
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Q UE S TION 3.01 (2.00)

Pr ovide FOUR uses f or the Auctioneered High Tave signal. (2.0)

'

Q UE S TI ON 3.02 (2 50)

c. In what posi tion (s) of the Rod Control Bank Selector Switch
is "8anx Ove r lap" in service? (0.5)

D. Wh y is "Sans Ove rl ap" desired? (0.75)

c. At what SAN ( C POSITION should Bank D rods begin to withdraw? (0.5)

d. BR IE FL Y EX PL AIN why the Rod Control Startup Reset Switch is
not used when re covering _from a dropped control rod at power. (0.75)

Q UE STION 3.03 ( 2. 5 0' )

! What associated manual operator action would be required duringa.
plant shutdown i f an Intermediate Range Nuclear Instrumentationi

channel was gros sl y undercompensated? .(1.0)
4

b. What CONTROL or PROTECTION functions are provided oy the IRNI?
|

(Include setpoin ts and logics.) (1 5)

,

|
|

QUE S TI ON 3.04 (1 50)

Indicate which of the Excore Nuclear Instrumentation Ranges
( S OUR CE s INTERNE01 ATE, or POWER), will correctly match wi th
the f ollowing s tate ments. (May be alls none or any combination
of the ranges.)

a. Provides a direct input to the Rod Control System. (Not Rx Trips)

b. Has a r eacto r tr ip function that is blocked at some time
be tween star tup and full-power operation.

c. Oper ates in the " Ion Chamber" region of the " Gas Filled
De tector Cha ract er i sti c Curve". (1.5)

|
|

i

c

.- - . _ - - . . - - - _ _ _ _ . _ _ . - - . . - _ . ._. _. _ __.._.--.._ _ .-,__. -- . _ _ . _ _ - -
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Q UE STI ON 3.05 (3.00)

Show what happens to the Rod Control System (RODS INe RODS QUT
' or NO CHANGE) and dRIEFLY EXPLAIN why the change will or will,

not occur f or the f ollowing instrument f ailures. Assume that
the p lant i s at SOE load wi th all systems controlling in
au tom at ic.

a. Loop S(2) Cold Leg RTD f ails LOW. ,

b. Turbine Impulse Pr ess ure (controlling) fails LOW.

c. Power Range lowe r detector (NI-44) fails HIGH. (3 0)

i

QUESTION 3.06 ( 3.00 )

What circuitry conditions must be present in order to havea.
the " CONDENSER AVAILABLE" (C-9 Permissive) indicated on; the Control Boar di (Include setpoints and logic as applicable.) (0.8)

b. Be si des the C-9 perelssive, what THREE circuitry conditions
|

su st b e pr es e nt to permit the cocidown valves to open below
(1.2)

i P-12 ( 5 40 F) ?
!

! c. What TWO mars is Turbine Impulse Pressure utilized by the
Steam Dump ;ontr ol System? (1.0)

|

| |

QUESTION 3.07 (3.00) |

|
How will the S/G feedwater control valves INITIALLY respond to |

each of the f ollowi ng events? Consider each independently and |'

BRIEFLY EXPLAIN your answer. Assume 75E initial unit load. |
|

|
. a. HI GH f ai l u re o f the controlling S/G pressure transmitter.
1

b. HI GH f ai l u re o f the Main Steam Manifold pressure transmitter.

c. HIGH f ailure of the controlling Turbine Impulse pressure. (3 0)

QUE S TION 3.08 (3.50)

l List the FIVE diff erent Saf ety Injection initiation signals /'

co ndi ti ons. (Include setpoints and logic if applicable.) (3.5)

r

, _. _ .__,__..___._._...m . . _ . _ . . _ . . _ . _ _ . , . _ . , . . . . . . . _ , . _ _ - _ . . . . . _ , . . , . - _____...-.a . . _ . _ , .
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QUESTION 3 09 (2.50)
,

s. The general basi s for the pressurizer level program used at
Se qu oy a h is to m aintain a constant mass in the Rx Coolant System.
What are the bas es f or the high (60%) and low (24.7%) pressurizer

(1.0)level program SE TPOINTS7

o. BRIE FL Y DESCRISE the sequence of events that lead to a reactor
tr ip after a LOW f ailure of the c.ontrollin's pressurizer LEVEL
ch an ne l . (Includ e which Rx trip is responsible and assume no
corrective opera tor acti on i s taken.) (1 5)

QUE S TI ON 3.10 (1 50)

The p lant is operat ing at 50% power with all systems in automatic.
How does a HIGi f ai lure of Power Range channel N-44 LOWER
de tec tor af f ect the f ollowing i ndications? (Limit your answer to
INCRE AS E, DECREASE, NORE NEGATIVE, LESS NEGATIVES etc.)

Lower Quadrant Power T'ilt Ratio (QPTR)a.

! D. Delta Flux ( Axia l Flux) indication (Channel 4)
!

c. S/G Feed Flow (Ini tially) (1.5)'

,

4

S
.,

._ ._ .__ . . _ _ .- ,.- _ . _ _ _ - _ _ _ _ _ . _ _ _ _ _ _ . _ . _ __ _ , _ _ _ _ _ _ _ , . . _ . . , .__ _
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BADIDLOGICAL CONIRDL

Q UE S TION 4.01 (3.00)

EXPLAIN tne reasons f or the f o ll ow i n g precautions provided in
Unit Heatup f rom Cold Shutdown to Hot Standby (G01-1).

a. Continuous f low should be maintained in the PZR spray lines.

b. Baron concentration dif f erence between the pressuri zer and
*

RCS shoul d b e <5 0 ppe.

c. bnen the Rx trip breakers are closed and any control or shutdown
rod is not withdrawn at least 5 steps, avoid RCS temperature'

cnanges >50 F.

d. If all RCPs are stopped and the RCS is being cooled down by the
RHR sys tem, do NOT restart an RCP unless a PZR bubble exists. (3.0)

Q UE S TI ON 4.02 ( 3.00)

The f ollowing quest ions' c'oncern inf ormation f ound in Plant Star tup
from Hot Stanoby to Minimum Load (G01-2).

a. Whil e per f or ming a planned dilution operation prior to commencing
a Rx startup, you notice that both Source Range channels have
incr eased fr om 10 cps to 22 cps. What action must you taket (1.0)

O. hhat is the maxi mum steady state startup rate permittedt (0 5)

c. Why must the Cnes Lab be notified t o per f o r m S I-407 an d 415 (RCS
ac t i vi t y cat e rmi na t ions) when Rx power cnanges >15% of Rated

| Thermal P owe r t (1 0)

' d. True or Fals ef

While in the sou rce range, reactivity may be added by rod
;

|
wi thdr aw l aid di lution s imul taneous l y if the Shutdown banks
ar e f ul l y withdr awn and the reactor core is in a Xenon f r ee
condition. (0.5)

e

, - - _ , - - - - _ , . . . - , - - - - - . - . _ . . - . . - - - - . , _ . , , _ _ . - - - , _ _ - - _ , . , . - - - -__ - - - - . - ~- _ . -
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R&QlDLOGICAL_CGMIEGL

Q UE S TI ON 4.03 (1 50)

Answe r the f ollowin o ques tions by utilizing information found in
Unit Startup fr om M inimus Load to Full Power (G01-5A).

a. What action must you take if the " Rod Control Bank Lo-Lo"
(1 0)al arm is receive d?-

b. With the reactor power at 95% power. AND co'htrol bank D height.

at 210 steps, snould control rods De in AUTOMATIC or MANUAL
(0 5)co ntro l ?

Q UE S TI ON 4.04 (3 00)

AFD is being logged every 30 minutes because of an inoperable AFD
Monitor Al ara.

a. At 1200, the reading is found as in point "A" of the attached'

Fi gure 4-1. How many penalty minutes have been accumulated?
|

( A ss us e that non e were present previously and that AFD was in
(0.5)band unen lo gged a t 1130. )

b. hould SORATING or DILUTING be required to correct this problem?
(1.5)BRIE FLY EXPL AIN your answer.

c. Ho w much time do es Technical Specifications allow for you to
i reduce power to <50% if you find the AFD as it is shown on

(0.5)Fi gure 4-17 i

i
!

d. Tr ue or False?
1'

Ax ial Flux 3 4 ff erence (Delta Il becomes mor e negati ve as the !

co re ages. ( Assu me a Cycle 1 fuel load.) (0.5)

Q UE S TION 4.05 (3.50)

a. In order for the Boric Acid Storage System to be considered
,

( OP ER AB L E , three associ ated parameters sust be verified. What
| ar e thesw THREE parameters? (No setpoints required.) (1 5)

:

b. Pr ov id a the value for each of the f ollowing Technical
Sp ecifica tion te mp er ature limits. |

1) Pressurizer heatup rate.
2) Pressurizer c oo ldown rate. i

3) Pressurizer - spray water di f f erential temperature. !

4) RCS sinleum t emper ature f or cr iticali ty. (2.0)

|-
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EADIDLQE1 CAL CQHIRDL

QUE STI ON 4.06 (2.75)

The f ollowing concern Waste Disposal System Gas Decay Tanks Release
P r oce du re.

a. Wh y must a 3DT have been purged with Nitrogen and have an Oxygen
concentration of <21 prior to placing in service? (0 75)

..

D. If a GDT is over pr essurizeds wher's will it normally relieve tof (0.5)

c. Whenever pos sibl e, which tank is chosen fort

1) Discharget
(1.0)2) Cover g as t

c. Wh y shall all GDTs be released between the hours of 0900 and
(0.5)16007

Q UE S TION 4.07 (3.00)

Ac c or n to Re spon se to Nuclear Power Generation /ATWS (FR-S.1),
chat actions are required to De i n i ti a te d if the reactor
tr ip breakers do no t open when manually tripped froc the Control
Roost (Be Speci fic. ) .( 3. 0 )

|

QUE STI ON 4.08 (3.50)
,

Answer the f ollowin g in accordance with Reactor Trip or Safety

InJec ti on (E-0) .

a. What FOUR condit ions must be checked in order to verify Main
Fe ed wa t e r Is olat ioni (2 0)

D. Pr ovide FOUR of the five conditions that are used to verify
Natural Circulation. (1 5)

i

/

___
~_. . . . , _ . . . _ _ . . , __ _ _ __ __.
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,

QUESTION 4.09 (1 75)

Answe r the f ollowin g ques ti ons in accordance with Radiological
Hyglene Progr an (RCI-1).

a. Wh at i s your max imum allowable dose per quarter? (Assume that a
TVA 17086/N4C-4 Form has NOT been completed. ) (0 75)

b. When enter ing a Regulated Areai What l's th'e minimum required
(1 0)pe rs onne l do s ine tr y?

, . I

|

1

1

!
s

.- . . , ..
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AXIAL FLUX DIFFERENCE

i i i i i i . i ,

|

100 -

(-11.90) '(11.90)

A

80 -
.

60 -

%

Rated
'" (.31.50) (31 .50)Pow r

40 .
.

-

20 -

1

0 i i i i ' ' ' '

-40 -30 -20 -10 0 10 20 30 40

Flux Difference (Delta I) %

(Also T.S. Figure 3.2-1)

FIGURE 4-1

'

,

1

6

!
- . . -
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EQUATION SHEET
, ._

Cycle efficiency = (Net W d
f = ma y = s/t

out)/(Energy in)
2

w = ag s = V ,t + 1/2 at
2 .

g=x A=Ae**A = AN gKE = 1/2 my a = (Vf - V,)/t
PE = agn

* = e/t x = an2/t1/2 = 0.693/t1/2 i

yf = V, + at
t # * SWM2 1/2

W = v f.P n0
[(t1/2) * II }3

-

A= b4

[a=V,y
" # -ExAo ,

' ~

Q = aCpat
I = I e~"*

6 = UA A T g

I=I 10~*/ M
Pwr = W ah n

f TVL = 1.3/u
sur(t) HVL = -0.693/uP = P 10g

P = P e*/o
SUR = 26.06/T SCR = 5/(1 - K,ff)

CR =S/(1-K,gx)x
CR (1 - K ,ffj) = CR (I ~ "eff2)SUR = 26s/t* + (s - o}T j 2

T = ( t*/o ) + [(a - o V Io] M = 1/(I - Ke g) = CR /CR,j

T = s/(o - s) M = (1 - K ,ff,)/(I - Ken 1)

T = (8 - o)/(Is) SDM = ( - K,g)/K,g
t' = 10 seconos

a = (X ,g-1)/K ,g = 4K ,ff/K,g
I = 0.1 seconds ~

o = ((t*/(T K,g)] + [a,ff (1 + IT)]/

I d) = I d2 ,2 2l
P = (t4V)/(3 x 1010) Id 7dj 22

2R/hr = (0.5 CE)/d (,,g,73);

I = :*!
R/hr = 6 CE/d2 (feet) ,

Miscellaneous ConversionsWater Parameters

10 dos1 curie = 3.7 x 101 gal. = 8.345 lbm. 1 kg = 2.21 lba1 gal. = 3.78 liters
1 fte = 7.48 gal. 1 ap = 2.54 x 1 Stu/hr

3 1 mw = 3.41 x 1 Stu/hrDensity = 62.4 legi/ft lin = 2.54 cmDensity = 1 gm/cW *F = 9/5'C + 32Heat of vaporization = 970 Stu/lom
Heat of fusion = 144 Stu/lbm 'C = 5/9 (*F-32)
1 Atm = 14.7 psi = 29.9 in. Hg. 1 STU = 778 ft-lbf
I ft. H O = 0.4335 lbf/in.2

J

, , -.-.
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NAME
.

.

:

!
Loop 1 Loop 2 Loop 3 Loop 4

SYS U Hot Cold Hot Cold Hot Cold Hot Cold

Leg Leg Leg Lag Leg Leg Leg Leg
.

Normal Charging

. Alternate Charging

Nomal Letdown

Excess Letdown
~

Pre:nirizer Spray
i

Pressurizer Surge -

RHR Cooldown Supply

i RCS Loop Sample

.

:

.

ATTACHMENT I-

_. . . .. -. --. -. .- -_
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'

ISER50DINA51Cla_ Seal IRANSEER_ANQ_Elula_ELQM

ANSWE RS --- S EQJOYAH 1&2 -84/11/13-SAILORS 8.

A NS W ER 1 01 (1.50)

a. LE SS NEG ATIVE
b. MORE NEGATIVE
c. LESS NEG ATIVE [0.5 each) (1 51

.

RE F ER ENCE
bNTO Station Nuc En g Texts 1-5.9 tnrough 15

ANSWER 1 02 (2.50)

- RCS boron concent ration
- Con tr ol rod position

RCS Tavo-

Fue l burnup-

Xenon conce-trati on-

- S am ar ium conc entr at ion - [0 5 each, any 53 (2.5) i_

i

REFERENCE'
,

SQTS; 3/4 1-3

I ANSWER 1.03 (3 00)

a. - Cl ad cr eep [0 253 better heat transfer results in lower fuel
temper atur e at E OL. [0.53

- F.P. contamina tion of gap [0.253 reduction in the He conc.
results in less heat transfer and higher fuel temperatures [0.53

- Pellet swell [0.253 better heat transf er results in lower fuel
temp at E3L [0.53

- Pellet d ens ifi ca tion [0 253 results in initial hi gher f uel temp

at 80L [0.53

- Pu buildup [0. 25 3 higher thermal neutron capture of Pu results
in a hi ghe r FT C contr i bution [0.5 3 [0 75 each; any 33 (2.25)

C0'e Nun' 1Peckam honteninj is not h> correct1 (0.75)
b. LESS MEGATIVE

RE F ER ENCE

WNTO Station Nuc Eng Te,xt; 1.5-22
. . _ _-_ _._ _. -_- - - - - - . .- -. _ _ - -
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la__EEIECIELE1_QE_MWCLE&E_EQMER_EL&NI QEEE&IIQMt

IWEE50Q1N&BICla_MEAI_IEABSEER_ANQ_ELu1Q_ELQM

ANShERS -- SEQUOYA4 162 -84/11/13-SAILOR, B.

!

ANS WER 1 04 (2 50)

a. - The amount of Xe produced from fission / decay is greater. (0 75)

- The absorption cross section for Xe is much higher. (0.75)

,

D. 11 1192 pcm T2%
2) 1190 pcm (or 3000 + ligg = $112 pca) ('C A F ) E0.5 each) (1.0)

t100
kEFERENCE
SNP TI-@e (CAF)

22 ) App 4xl , pages 3 & rough 8

A NS WER 1.05 (1.00)

(1.0)D and E

RE F ER ENCE
dNTC Rx :or e Contro I, 8-32

,

SQ T S; B 3/4 2-2 thr ou gh 2-4

A NS WER 1 06 (3 00)
I

a. - Low temper atur e
- Ve ssel s tr ess
- Pr e-exis ti ng m ateri al flaw E0.5 each) (1.5)

b. (RT NOT) is that temperature at which non-ductile f ailure
(0 5)wi l l no ionaer o ccur.

c. Incr eases LO.53 because of metal changes due to (fast) neutron
ir r adi ati on. (0.5 3 (1.0)

REFERENCE
SQTS; 8 3/4 4-7 thr ou gh 17

! A NS WER 1.97 (1.50)

i a. True
b. F al se
c. F alse - [0 5 each] (1 5)

| RE F ER ENCE
WBLP; HTFF, p ages 16, 17 and 19

._ . .- . .. . . . _ . . . .- . . _ _
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le__ERIMCIELE1_QE MuCLE&E_EQWEE_ELAMI_QEEE&IIQNs

IMER5021h&ELCla_bEAI_IE&HSEER_&HQ ELUIQ_ELOW

ANSWERS -- SEQuGYAd 1&2 -84/11/13-SAILORS S.

ANS WER 1.08 (2 50)

a. Lecrease

b. De cr ea s e
,

c. In cr eas e

d. Decrease

(2.5)e. De cr ea s e

RE F ER ENCE
Ud L P) HTFF, page 15

A NS W ER 1 09 (1.50,1

(0 751a. LARGER
(0.75)

b. LONGER

RE F ER ENCE
UNTO Station Nuc Eng Text; 1-3.13 through 19

ANS WER 1.10 ( .50)
I

(0.5)FALSh

1

|i RE F ER ENCE
>

WNTC Rx Core Controli page 1-37

ANS WER 1 11 (1.50)

- F ue l loading
- Con tr ol rod s tartup

- B or on d i l ut io n
1- Coo ldown

- Xenon decay (0.75 eachi 2 required] (1 5)

RE F ER ENCE
UN TO S t at i o n Nu c E n g T e''x t ; I-4 18 and 19 |

,

'

- ___. _
_ _ .
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IMERHQ21NABLCit_MEAI_IR&HSEER_AHQ ELDIE.ELQM

AN SWE RS -- S EQJOYAi 162 -84/ll/13-SAILOR, B.

!
|

ANS WER 1 12 (2 00)

a. The heat flux at which DNB occurs. (1 0)

b. The ratio of CHF to the actual heat flux. (1.0)
.-

RE F ER ENC E
WB L P; HTFF, page 22

A NS WER 1 13 (2.00)

8.6 psi [0.43Pr ess. dJe to nead of water = (20 f t) (.43 psi /ft) =

P r e ss . due to press. In cond. = 14.72 psia - (25.9"Hg)(.491 psi /"Hg)
14.72 - 12.72=

2 psia [0.43=

Pact = 8.6 + 2-3 = 7 6.00.43
Psat = 0 5 psia (fo r 80 F) [0.43 ,

NPSH = 7.6 - 0.5 = 7.1 psi [0.43 (2.0)

RE F ER ENCE
OBLP; HTFF, p ag e 18

|

!
'

/

._ .
_. . . ,
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Z a.__EL AHI_Q E11EM _INC LUDINE_1 AEEII_ANQ_EHEREENCI_111IE51

AN S hE RS -- S E QJ OY AH 1E2
-84/11/13-SAILOR, 8.

ANSWER 2 01 (2.75)

Loop 1 Loop 2 Loop 3 Loop 4

SYSTE Hot Cold Ho.t Cold Hot Cold Hot Cold
Leg Leg Leg Leg Leg Leg Leg Leg

Normal Charging X
X. Alternate Charging

XNomal Letdown

Excess Letdown X

Pressurizer Spray X X
Pressurizer Surge X

XRHR Cooldown Supply

RCS Loop Sample
~

X X-

(Pzr spray 0.375 each; all others 0.25 each)

(2.75)

REFERENCE
WBLPJ RCS, pages 6 and 7'

A NS WER 2.02 (2.75)

a. (UPWARD) - Idle pump high RCS pressure (>400 psig) -OR-
- Runni ng Pump high RCS pressure (>1500 psig) (0.5)

Idle pump weight at low RCS pressure (<400 psig) -OR-(D OW NW A RD ) -

- Run ni ng pump screwdown at low RCS pressure
(0.5)(<1500 ps ig )

;

|

|
b. Jeouces motor st ar ting current (thus reducing switchgear size). (0.75)

\ (Ibetial0%tfor only tolknj obout 1%run beard emw)Co G
c. Lift pump must be running with adequate pressure ( 700 psig)

for 2 minutes pr ior to start. CO.33 each] (1.0)

REFERENCE
WBLP; RCS, pages 18 and 19

#Dw g 4 7W611-68-1
. - . _ . . . - _ . - _ --- _, . . - _ .
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PAGE 21

ANShERS -- SkOJ0YAd 1&2 -84/11/13-SAILORS B.
|

A NS WER 2.03 (1.50)

a. Lithium (Hyd roxi de ).

b. Hy dr azi ne.

c. Hydrogen. [0.5 .each) (1.51-

WBLP; CVCS, page 6

A NS WER 2.04 (2.00)

a .1 ) Air [0.53
2) A spring and steam flow (1 0) (1.6)

,

b. Ai r accumula tor (slows valve speed to prevent slamming). (0.5)

RE F ER ENCE
kB L P) Mn Stm, pages 7 and 8

A NS WER 2.05 (3.00)

a.1) SECONDARY
2) PRIMARY [0.5 each) (1 0)

b.1) Sodium Tetrabo rate (0 5)
\

2) - Maintain alk aline pH (to enhance Iodine retention). (0.75)

- Maintain bor on concentration (to maintain SOM control). (0.75)

RE F ER ENCE
WBLP) Cont ainment S ystems, pages 4 through 6

;

i !

_ _ _ _ _ _ _ _ _ _ _ _ . _ . ._ . . _ - .___ _ ._. __ . . - _ . .. . . _
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ANSWE RS -- SEQJOY AH 1&2 -84/11/13-SAILOR, B.

I

ANS WER 2 06 (3 00)
i

a.1) CST
2) ERCW A
3) ERCW d [0.5 each) (1.5)

o. ERCW supply valv e opens i f CST header ,pr es,.sure is less than
lif psig f or It se conds. (CAF) (1.0)

[s,ephs a o.t]Nok* Ney,,: 0/]
(0.5)

c. 1 and 4

i

kE F ER ENCE
USLP; AFW, page s 4 an d 5

SQtJ SOI-3 2 ; y 3
!

A NS WER 2.07 (2.50)
i

a. - Provides power to the RCPs (for 30 sec after 80).
- Prevents overspeed, of turbine. (1 5)

L. - Trips due to electrical fault.*

- Thrust bearing trip. (1 0)

!

RE F ER ENCE
WBLP) Turbine 0ontr ol, pages 18 and 19

ANS WER 2.08 (3.00)

a. ha in 3enerator -> 22.5/6.9 KV Uni t Station Service Xfer ->
6.9 KV Unit Soar o 18 -> 6.9 KV Shutdown Board 18 -> 6.9/480V
Xf er 1Al-A -> 480 V Shutdown Board 1Al-A -> (Pump) (1.5)

D. 161 KV Swi tchyar d -> 161/6.9 KV Common S tation Service Xf er ->
6.9 KV Uni t Bear d 18 -> 6.9 KV Shutdown Board 1 A -> 6. 9/4 80V

| f or 1Al-A -> 480 V Shutdoyn Board 1Al-A -> (Pump) (1.5)

SWe Sowce [o5] ; Ohrs @ Co.23 e.cL )

REFERENCE
SQ Dug. 15N500

i

o

.- , _ _ _ _ - - . , - - __ - . - . . _ _ _ _ - - _ . , - , . - , _ - , - - - . _ , . _ . .--_- _ - - - . _ - _ - - - . - . - _ _ _ - , . - - - - - - . . ~ , - . - _ - ,
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AN ShE RS -- S E QU OY AH 162 -84/11/13-SAILOR, 8.

ANS WER 2.09 (3.00)

a. - CCW sur ge tank high level.
- CC W RMS.
- Ther mal Barrier High Differential Flow.
- Thereat Barrier Outlet Low Flow.

(CAF) [05 each. 3 required] (1.5)
-

o. - Inlet / outlet f low mismatch closes return isolation valve.
- Checa valve i s ol ates on reverse flow.- Re lief v al ve ("2500 psig) Protects from overpressure. [0.5 each](1 5)

RE F ER ENCE
eB PI D; 47W611-70-3
(C AF)

, ,

!

A NS WER 2 10 (1.50,)

| a. Tney keep engine par ts lubr icated when, after (1/4 to 3 hours)
ru nn i ng periods, the engine oil may not be viscous enough to
pr ov ide lubr icat ion during subsequent star ting per iods. (1.0)

(7*wbo charger beki$$ att Me /dnW& com)wnent one' the rensonf e anAr/4*j Me
D. (2 ) Gener ator Di ff erenti al (CAF) ko&@""M'/ (0.51

; REFERENCE
d B L P; EDG, p a ge s 5-0 and 12-41

i

|
|

/

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



_

l.-

., .

PAGE 24| ao.1M11RW5E511_ A82.GOBIRQL3

[ ANSWERS -- SEQJOYAH 162 -84/11/13-SAILOR, 8.

A NS WER 3.01 (2 00)

! - R od c on t r o l
- Tav e/Tr ef (Me ter and Al are)
- Pre ssuri zer l evel' control

,

- Ste am dump
! - RIL computer Cany 4; 0.5 each]' (2.0)

! RE F ER ENCE
WB Question Bank; 3-12

3

| A NS WER 3.02 (2.50)

a. - AllT3MATIC
MANUAL [0.25 each) (0.5)

(0.75)b. Ma intai ns an eve n /seo,oth r od wor th.

c. 128 steps. (0.5)

d. Only one group o f rods needs to be reset. The Startup Reset
Switch will reset all control rod groups. (0.75)

i

|

*

REFERENCE
WS Qu es tion Ban ks 3-14
A01-20) page 13

i

( ANS WER 3.03 (2.50)

! Operator would be required to manually reset power to thei s.
Source Range Ins truments. (1.0)

b. - Input to P-6 C O. 33 10-10 amps (0.1J 1/ 2 (0.11
- High flux rod stop [0.33 Ieq 20% to.13 1/ 2 C O.1)
- High flux Rx t rip [0 33 leg 251 [0 13 1/2 [0.11 (1.5)

RE F ER ENCE
WBLP) Escore Instr, pages 12 and 13
PWR Systems Manual) 11 5-37

|
,

_ - - _ _ - . , _ _ _ . , . . , , - , _
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ANShERS -- SEQJOYAH 1&2 -84/11/13-SAILOR, 8.

A NS W ER 3 04 (1.50)

a. INTERME DI ATE and POWER
b. SOURCE, INTE RMED I A TE and POWER
c. IN TERMEDI ATE and POWER [0.5 each) (1.5)

REFERENCE
-

WBLP; Excore In str. , Var ious

ANSWER 3.0b ( 3.00 )

a. NO CHANGE; Resul ts in a low loop Tavg, Rod Control utilizes
a Auc tioneered High Tayg. (1.0)

D. RODS IN) Plap will generate a minimum Tref, a large temparature
err or w il l cause rods to insert. (OR because NI power
app ears high and power mismatch inserts rods.) (1.0)

c. kODS IN; Nuc lear p ower' > tur b ine po wer (mismatch), rods in
to comp ensate f or antici pated high Tavg. (1.0)

-

,

REFERENCE
WBLP) Rod Contr ol, page 7,8 and 14

!
A NS W ER 3.06 (3.00)

1
'

a. - 2/2 condenser vacuum >17" Hg
- One circua ter pump breaker closed C0.4 each3 (0.8)

b. - Botn SD Sypass Intik Switches to " Bypass Interlock" |

- SD Selector Su itch to " PRESSURE" |

- Pr essure devi a ti on (be tween Pset and Pectual) [0.4'each) (1 2) i

4
c. - Gener ate T ref

- Load Rejec tion Arming [0.5 each) (1 0)
.

REFERENCE
W8 LP; Sts Duspe pag es 4 and 5

1

I

e

, _ _ . -. . . - _ - - . . - . . . . . - . , _ . . _ . . .- .. - _ . . - , - , , - _ . - - -
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ANSWE RS -- S EQJOYAH 1&2 -84/11/13-SAILOR, 8.

A NS WER 3.07 (3.00)

a. OP EN S C 0. 2 5] Causes steam flow to appear high [0 375) Mismatch
results in FRVs opening [0.3753 (1.0)

O. CLOSES [0.25 J C a us es MFP speed (and discharge pressure) go to'

sa xi mus (0.3 753 FRVs close to reduce actua8 feed flow [0 3753 (1 0)

(op 4/Al%)c. SPf*5 [0 251 [.gerence leyl it OfftedV At }{t _m{LX| mum 1/0|ut
f

NO CAAW-C .._.,.... .....,, ,... _... . s_eeee
_ . . . . . . . . .....

len/ wi// remain unchanjed. (1.0)r :2^.:::. . :::M. .sa

RE F ER ENCE
W8 L P) SGdLCa page 3 and 8 through 11
08 L P; Feed E Cond, page 7

A NS WER 3 08 (3.50)

- Low Pzr pressure (0.43 '1870s [0.13 2/3 [0.11
- High containment pressure [0 4 31 54 psid C0 13 2/3 (0.13

Low steamline 0/P CO.43 100 psid [0.13 2/3 < 2/3 other stalines (0.11-

High steam fl ow C O.4 3 Var i able (0.13 1/2 in 2/4 loops [0.13 AND-

{ - Low steam e ress ur e (0.23 000 psig (0.13 2/4 [0 13

| - Lo-lo Tavs (0.2 3 540 F [0.13 2/4 CO.13
Man ua l [0.3 3 (1/2 s wi tche s) (3 5)-

' REFERENCE
SQLP; ECCS, page 4
SQ Pr ec au t i ons, Lim itations and Setpoints

ANSWER 3 09 (2.50)

a. (HIGH) Pr event lif ting PORVs or Saf eties on insurge from load
,

rejec tion. (CAF)
(L OW ) Prevent emptying pressurizer af ter trip. [0 5 each) (1.0)

Letdown isolation and charging to maximum.b. -

- Level incr ease s.
- Hign level reactor trip. (0 5 each3 (1.5)

REFERENCE
W8LP) Pzr Lvl Contre page 3

,

$

. _ _ _ . - _ . . , . . . _ . - . - , _ _ _ _ . . . _ _ _ . . _ , _ _ . . . , _ . - _ _ . . _ . . _ _ . _ - . . . _ . . _ _ . . _ _ _ . _ - . _ , . . . . , _ - . . _ _ _ _ _ _ . .
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AN SkE RS --- S EQ' 0V AH 162 -84/11/13-SAILOR, S.J

ANS WER 3.10 (1.50)

a. IN CR E AS E

b. MORE NEGATIVE

c. 44ME*tE+ M) C#AMG6 10.5 each] (1.51

RE F ER ENCE
US LPJ Excore NI, pa ges 16 and 17

SGdLC, .pa ge 3

~

.

#
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PAGE 28

B&QlDLQGIEAL CQ11EDL

ANSWERS -- SEQJOYAH 1&2 -84/11/13-SAILORS 8.

l

A NS WER 4.01 (3.00)

a. - Protect saray li nes from thermal shock.
- Help maintain uniform water chemistry. [06 each] (1.2)

b. Minimize signi fi cant r eactiv ity changes due to Pzr outsurge. (0.6)

c. Limi ts the possi bi lity o f rod " thermal lockup" (binding). (0.6)

d. (A non-uni fo rm t emper ature distribution) may cause a RCS
(0.6)pr es su r e transi e nt.

REFERENCE
G01-1) pages 2 through 5

ANS WER 4 02 (3.00)

a. Suspend the dilu tion operation immediately. (1.0)

(0.5)
b. I dPm.

c. He l p s t o identif y fuel pin defects (due to combination of thermal
,

l stress and internal pressure buildup that would rel ease gases). (1 0)
I

(0 5)
d. FALSE

i
i

| REFERENCE
j G01-2) pages 1 through 5

ANSWER 4 03 (1.50)
,
I

(1 0)a. Immediately Bora te

(0.5)
b. MANUAL

.

RE F ER ENCE
G01-5A; pages 2 and 3

/

, _ _
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ha_.EEDGEQUEE1_ _MQER&La_&RNDER&lt_EBEREENC1_&MQ

BeQ1DLDEIGAL_CQ5IRQL

ANSWERS -- S EQJOY AH 1&2 -84/11/13-SAILOR, B.

A NS W ER 4.04 (3 00)

(0.5)a. 30 minutes

b. DI LUTING [0.53 R ai ses Tavg which will require rods to move into
the cor e [0. 5 3 t hi s wi ll suppress the flum high in the core and
cause AFD to bec ome le ss pos i ti ve'. [0.53 (1 5)

(0.5)
c. 30 minutes

(0.5)
d. FALSE

|

REFERENCE
SQTS; 3/4 2-1 throu gh 2-4

j

! A NS WER 4.05 (3.50)

a. - Tank volume (level)
- Boron concentr at ion
- Fl uid te mp e r at ur e [0.5 each) (1.5)

j

I
! b. 1) 100 F/Hr
j 2) 200 F/Hr
l 3) 320 F

4) 541 F [0.5 each) (2.0)

REFERENCE
SQTS; 3/4 1-13 and 1-6

| ANSWER 4.06 (2.75)

a. Pr events the pos sibili ty of an expl'osive al xture of H2 and 02. (0 75)

Pl ent v ent [5 Meld bkyf mt) (0.5)b.

c. 1) Oldest tank c ollected.
21 Most recent tank collected [0 5 each) (1.0)

d. Minimize ( in divi dual) population dose rate (exposure). (0.5)

REFERENCE
(C AF)

e

_ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ . _ __ .-. .. - - . . . . _ . . _ . _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . . _ _
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ha__ERDGEQuRE1_ _hQE54Lt AAMDRBALA EBEEGENC1_&MQ PAGE 30

R&Q10LQEICAL_CQEIEDL
,

ANSWERS -- SECOOVAH 1&2 -84/11/13-SAILOR, 8.

i

'

A NS WER 4.07 (3.00)

'

- Reduce turbine lo ad.

- Ver if y auto rod i nsertion or manually i ns er t to match Tavg/ Tref.

Open RT$s at MG S et Room (Aux Bide 759).-

- Cpen M3 Set break ers at 480 Unit 8ds A and 8.1

cl os e d.)- (Hav e P-4 [ each) (3.0)contact

Adikt subsequed answers in 1:2.-S.t 4kat are thchuled are not incorrect .
REFERENCE4

'

FR-S.1; p age 2

ANS kER 4.08 (3 50)

a. - MFW isolation valves closed
- MFW r egu la ting valves closed
- MFW oypass val ves closed
- MFh pumps trip ped [0.5 each) (2 0)

b. - RCS subcooling
- S/G pressure s table or decreasing

That stabl e or d ecr e as i ng-

- Core exit T/Cs stable or decreasing
- Tcold at s atur ation for S/G pressure Cany 4; 0.375 each) (1.5)

RE F ER ENCE
E-0; pages 4 an d 7

ANS WER 4.09 (1.75),

i

(0.75)a. 125 Rem / quarter

b. ILD badge AND dosimeter [0 5 each) (1.0)

RE F ER ENCE ,

RCI-1; pages 3 and 7;

1

|

r
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Reactor Type: Westinghouse (PWR)
Date Administered: 13 Nov 84

,

Examiner: W. G. Douglas
Candidate:

INSTRUCTIONS TO CANDIDATE:
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Category % of Candidate's Category
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cedures, Conditions,
and Limitationsg
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Final Grade
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received aid.
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SECTION 5 - THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND
THERMODYNAMICS

QUESTION 5.01
For the f ol l owi ng def i n i t i ons, gi ve the term that is defined.
a. The amount of reactivity that is required to go (0.5)

from hot zero power to hot full power.
b. A measure of the depar ture f rom cr i t i cal i ty. (0.5)

c. The amount of heat supplied to change a liquid (0.5)

into a vapor without changing its temperature.
d. The maximum uoper excore detector current divided (0.5)

by the average upper excore detector current.
e. Heat transfer due to motion between two bodies. (0.5)

..

QUESTION 5.025 minutes after a Rx trip the IR channel reads 10 , (1.0)
,

amps. What should i t r ead in an additional 5 minutes? !

|

QUESTION 5.03
The decrease in the effective delayed neutron fraction (1.0)

over core life is due tot

a. The reduction in boron concentreation.
b. The buildup of Pu-239.
c. The half-life of U-235.
d. The more negative MTC.

QUESTION 5.04
Which components of the six-f actor formula are most (1.0)
affected by a moderator temperature change?

a. Thermal Utilization and Fast Fission
b. Resonance Escape and Reproduction
c. Reproduction and Fast Fission
d. Resonance Escape and Thermal Utilization

QUESTION 5.05
Concerning the behavior of Sunarium (Sm), answer TRUE (1.0)
or FALSE to each of the f ol l owi ng.

a. Once equilibrium Sm is established, Sm reactivity
does not change regardless of power level changes,

b. 50 % equilibrium Sm reactivity is equal to 100 %
equilibrium Sm reactivity.

c. Sm is removed by radioactive decay only.
d. Sm is produced by the decay of Iodine.

;

,

,*

.
-
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QUESTION 5.06
Frequent mention is made in the Technical Specifications
and elsewhere that limits are placed on the Departure
from Nucleate Boiling Ratio (DNBR).

a. Define DNOR. (0.5)
b. What is the limit on DNBR? (0.5)
c. What will happen if the DNBR is violated? (DNBR (0.5)

still > 1.0)
d. Since DNB is not a directly observable parameter, (1.0)

what FOUR parameters may the operator monitor
and/or contol to ensure that DNB is not reached?

QUESTION 5.07
During a reactor startup, equal increments of reactivity
are added and the count rate is all owed to reach equil lb-
rium each time. Choose the bracketed ([ 3) word (s) that
describe what is observed on the Source Range recorder
and/or SUR meter.

a. The change in equilibrium count rate is [ larger) (0.5)
[the same] [ smaller) each time.

] b. The time required to reach equilibrium is [ longer) (0.5)
[the same] [ shorter) each time.

c. The point of supercriticality can be identified by (0.5)
a(n) [ increasing] [ constant] [ decreasing) positive
SUR twenty seconds after the reactivity addition
is terminated.

.

QUESTION 5.08
The reactor is producing 100 % rated thermal power at a (1.0)
core del ta T of 60 degrees and a mass flow rate of 100
% when a blackout occurs. Natural circulation is estab-
Ilshed and core delta T goes to 40 degrees. If decay
heat is 2 %, what is the core mass flow rate (in %)?

QUESTION 5.09
A variable speed centrifugal pump is operating at 1800 (1.5)

,

rpm with a capacity of 400 gpm at a discharge head ofi

20 psi which requires a power of 40 kW. Determine the
pump capacity, discharge head, and power requirements
if the pump speed is increased to 2000 rpm.

i

.. _ . . __
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QUESTION 5.10
Which of the f oll owi ng do NOT prov i de assurance that (1.0)
the heat flux hot channel l imi ts are not viol ated?

a. Axial power distribution is maintained within limits.
b. Control rod groups are sequenced with proper overlap.
c. Control rod insertion limits are maintained.
d. The MTC is within its analyzed temperature range.

QUESTION 5.11
The reactor is operating at 50 % power with the rod (1.0)
control system in automatic when a single Group A rod
drops into the core. Assuming no reactor trip or

,

operator actions occur, choose the answer bel ow that
best describes the final steady state conditions.
Assume the rods have enough reactivity to provide any

4

necessary reactivity requirements.

a. Final power < initial power, final Tavg = initial Tavg
b. Final power = initial power, final Tavg = initial Tavg
c. Final power > initial power, final Tavg = initial Tavg
d. Final power = |nitial power, final Tavg > initial Tavg

!

QUESTION 5.12
Why does the efficiency of a feedwater heater decrease (1.5)
when the level goes outside its normal band? Discuss
both high and low level.<

.

QUESTION 5.13
A decrease in the boron concentration makes the differen- (1.0)
tial boron worth more negative. If this is so (it is),;

1 why does boron worth per ppm become less negative over
Acore Ilfe?

ladielly
GUESTION 5.14

Which of the f ollowing cause the MTC to become more (1.0)
negative?1

I

a. Increasing boron concentration
b. Decreasing moderator temperature
c. Insertion of control rodsi

d. Flux moving toward center of core
t

,

,

,

. _ _ _ _ _ . _ _ _ _.
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QUESTION 5.15
Which of the f ol l owing statemen ts is TRUE if the (1.0)
discharge valve from a centrifugal pump is partially
closed?

a. Volume flow rate increases as head loss decreases.
b. Pump head decreases as volume flow rate decreases,
c. Pump head increases as head loss increases.
d. Volume flow rate decreases as pump head increases.

QUESTION 5.16
a. Match Column A to the proper core location in (1.0)

Column B.
'

COLUMN A COLUMN B
1. Maximum actual heat flux a. Bottom
2. Minimum critical heat flux b. Middle

c. Top

b. What are the units of heat flux? (0.5)

QUESTION 5.17
a. When in MODE 2 with Keff < 1, the Shutdown Margin (1.0)

must be verfied within 4 hours prior to criticality.
What calculation is required and what must be its
result for this verfication?

b. What is the Shutdown margin limit with Tavg greater (0.5)
than 200 degrees?

c. Name FIVE factors that go into a Shutdown Margin (1.0)
calculation.

QUESTION 5.18
From the following list, identify ALL of the events (1.5)
that cause the Fuel Temperature Coefficient to become
less negative over core life.

a. Buildup of Pu-240
b. Clad creep
c. Pellet swell
d. Lower effective fuel temperature

.

WRITE END OF SECTION FIVE ON ANSWER SHEET

/

m
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SECTION 6 - PLANT SYSTEMS, DESIGN, CONTROL, AND INSTRUMENTATION

QUESTION 6.01
Which of the following is NOT an interlock associated (1.0)

with opening the letdown orifice isolation valves?

a. Pressurizer Level > 17%
b. Le t down I sol at i on Val ves (FCV-62-69 & -70) closed
c. Phase A reset
d. Charging Pump running

QUESTION 6.02
The minimum charging flow for the positive displacement (1.0)

rate obtained?
'

How is )his minimum flow(PD) charging pump is 32 gpm.
,

a. Fl ow ori fice on di scharge of PD pump.
b. Fl ow sensing rec irculat ion lines back to VCT.
c. Variabl e supply vol tage to PD pump motor.
d. Mechanical stop on PD pump hydraulic speed changer.

QUESTION 6.03
The fo11aning questions concern the RHRS inlet isolation
valves (74-1 & -2).

a. What position will they fall upon loss of power? (0.5)
b. What TWO interlocks are associated with their (1.0)

operation?

QUESTION 6.04
Match Column A to the RCS penetration in Column B. (1.5)

COLUMN A COLUMN B
1. Pzr Surge Line a. Loop 3 Intermediate Leg
2. Letdown Line b. Loop 1 Cold Leg
3. Excess Letdown Line c. Loop 2 Hot Leg
4. Normal Charging d. Loop 4 Hot Leg
5. RHRS Cooldown Suction e. Loop 3 Cold Leg

f. Loop 4 Cold Leg

QUESTION 6.05
List FIVE components cooled by component cooling water (1.0)
which, if leaking, would cause the surge tank level to
rise and the surge tank vent to auttmat icall y shu t.

|

*
l

/

L
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QUESTION 6.06
The f oll owi ng quest i ons concern the Reactor Control Unit
of the Rod Control System.

a. What are the TWO input signals to the power mismatch (0.4)
channel?

b. Why is the power mismatch error signal processed (0.3)
through a variable gain unit prior to being compared
to the temperature error signal?

c. What TWO signals are compared to give the temperature (0.4)
error signal?

d. How big must the total error signal be to produce (0.2)
rod motion at the minimum rod speed?

e. How big must the total error signal be to produce (0.2)
rod motion at the maximum rod speed?

. ..

QUESTION 6.07
The condenser steam dumps will not open unless certain
interlocks are met, arming signals are present, and
there is a demand signal.

a. What THREE interlocks must be met? (0.6)
b. How is the Load Rejection arming signal reset? (0.3)
c. What determines the magnitude of the demand signal (0.3)

when in the Reactor Trip Mode?
| d. What determines the magnitude of the demand signal (0.3)
j when in the Steam Pressure Mode?

.

QUESTION 6.08
Which ONE of the f ollowing Reactor Trip signals provide (1.0)
protec t i on against hav ing a l ow DNBR?

a. Turbine Trip / Reactor Trip
b. Overpower Delta T Reactor Trip
c. Pzr Pressure High Reactor Trip
d. Source Range High Flux Reactor Trip

,

OUESTION 6.09
For the following, indicate how (high, low, as is) the
indication will change for the given failure. No
explanation is required.

a. Tc RTD opens. (0.4)
b. IRM compensation vol tage f alls high while in the (0.4)

Power Range at 100% power.
c. Pulse height discriminator setting f alls low while (0.4)

in the Source Range.
i

d. Thermocouple Junction opens. (0.4) i
'

e. Pressurizer level bell ows rup tured (0 del ta P) . (0.4)

r

- - - _ . .
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QUEETION 6.10
For a LOCA resulting i n a s l ow , steady depressurization, (1.5)
list the ECCS components (in order of injection) that
will inject into the RCS. Include the pressure at which
each will inject.

QUESTION 6.11 ,

List FIVE di f f erent ways to emergency borate. (2.0)

QUESTION 4.12
Which of the f oll owing is NOT a basis for the RWST (1.0)
minimum volume and boron concentration limits?

a. Sufficient water i s avai l abl e 'f or f ec i rcul at i on
cool ing fl ow to core f oll owing a LOCA.

6. RCS temperature will be < 350 degrees before the
RWST emp t i es f ol l owi ng a LOCA.

c. Reactor will remain subcritical following mixing
of RWST an d RCS wa t er v ol ume s f ol l ow i n g a LOCA .

d. The solution recirculated wi thin containment
following a LOCA will have a pH valve between
8.5 and 11.0.

QUESTION 6.13
a. List the automatic start signals for the emergency (0.5)

diesels. .

b. List the signals that will trip the emergency (0.5)
di esel s f ollowing an emergency start.

c. TRUE or FALSE (0.5)
Never i sol ate a diesel on a shutdown board during
survelliance.

QUESTION 6.14
List (by Board) the NORMAL and ALTERNATE power supplies
to the f ol l owi ng s

a. 125V Battery Charger I (0.5)
b. Componen t Cool i ng System Pump C-S (0.5)

SECTION 6 CONTINUED ON NEXT PAGE

/

_ _
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QUESTION 6.15
Which of the f ol l owi ng is NOT a precaution concerning (1.0)
the Nuclear Instrumentation System?

a. Set the Source Range detector high voltage at 30% j

of the plateau length above the pl ateau knee vol tage. j

b. Do not reset the Source Range Reset-Block switches
above 4 x 1 0" '* amps.

c. An interlock between the Level Trip and Operation
Selector switches on the Intermediate Range requires

' that the Level Trip switch be in the BYPASS position
before testing can be preformed on the associated
channel.

d. A monthly surveillance test of the Power Range shall

| be performed if reactor power is before P-10 for >
8 hours. ,

QUESTION 6.16
a. How is RCS pH increased? (0.5)
b. How is RCS pH decreased? (0.5)

QUESTION 6.17 |

a. What THREE signals will :ause Feedwater Isolation? (0.6) |
i b. List ALL automatic actions that occur on a Feedwater (1.0)

Isolation?
c. How is Feedwater Isolation reset? (0.4)

.

QUESTION 6.18
For the following permissives, give their function and
setpoints.

a. P-6 (0.5)
b. P-9 (0.5)
c. P-11 (0.5)
d. P-12 (0.5)

WRITE END OF SECTION 6 ON ANSWER SHEET

.

.

, . . -. . . .. . . . ,.
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SECTION 7 - PROCEDURES - NORMAL, ABNORMAL, EMERGENCY, AND
RADIOLOGICAL CONTROL

QUESTION 7.01
Assuming the plant is in a solid water operation condi-
tion, indicate whether the f ol l owi ng precau t i ons are
TRUE or FALSE.

a. With letdown from RHR and RCS pressure maintained (0.5)
with the low pressure letdown control valve, all
three letdown orifices must be closed.

b. Whenever RCS temperature is above 160 degrees, at (0.5)
least one RCP must be in operation.

c. When RCS pressure is below 500 psig, the recipro- (0.5)

cating charging pump shall be used.

QUESTION 7.02
A NOTE in G01-2, " Plant Startup from Hot Standby To
Minimum Load", states that if control rods were with-
drawn 5 steps during heatup, the control rods must
be fully inserted prior to withdrawing rods.

a. Why are the rods withdrawn 5 steps during heatup? (0.5)

b. Why must they be inserted prior to withdrawal? (0.5)

GUESTION 7,33
Match the evolutions performed during a power increase
in Column A with the power it i s normally performed in
Column B. Column B answers may be used more than once.

COLUMN A COLUMN B4

a. Verify chemistry within ilmits 1. 35% (0.4)
b. Place MSR in service. 2. 90% (0.4)
c. Load second MFPT. 3. 50% (0.4)

d. Perform calorimetric calculation. 4. 30% (0.4)
e. Verify P-8 light goes out. 5. 40% (0.4)

QUESTION 7.04
The Sequoyah maximum contamination limit on personal (1.0)
clothing and skin surfaces for Beta-Gamma using a
direct survey is (1) mrad /hr which is
equivalent to (2) cpm as measured at
approximately one centimeter from the surface with a
thin window pancake probe.

.-
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QUESTION 7.05
a. Give the Sequoyah normal quarterly whole body dose

limits for the f ol l owi ng:
1. TVA personnel (0.5)
2. Non-TVA personnel (without present quarterly (0.5)

records)
3. Non-TVA personnel (with present quarterly (0.5)

' records)
b. Whose consent is required before the emergency (0.5)

exposure quidelines can be used?

QUESTION 7.06
Following a reactor trip without a SI, what is the

"
expected condition of the f ol l owi n' ?g

a. RCS Tavg (0.4)
b. RCS Pressure (0.4)
c. AFW Pumps (0.4)
d. Pzr Level (0.4)
e. Shutdown Boards (0.4)

QUESTION 7.07
Which of the f ol l owi ng is a requirement of the Natural (1.0)
Ci rcul at i on Cool down Procedure?

a. The maximum cooldown rate is 100 degrees / hour.
b. The preferred method of depressurization is using

a pressurizer PORV.
c. If less than three CRDM fans are running, maintain

- > 100 degrees subcooling.
d. Secure RCP seal injection flow 15 minutes after the

loss of RCPs.

QUESTION 7.08
What are the Immediate Operator Actions for a continuous (1.0)
insertion of a control rod bank?

QUESTION 7.09
a. List FIVE probable alarms that could occur as a (1.5)

result of an inadvertent opening of a pressurizer
PORV. Only list alarms that could occur if the
pressurizer pressure remains above 2000 psig. Do
NOT include setpoints.

b. List the TWO automatic reactor trips that are most (1.0)
likely to occur if the PORV remains open. Do not
include SI/Rx Trip.

r

.-
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QUESTION 7.10
Fol l owi n g a LOCA , wh a t ar e the FOUR SI Termination (2.0)
Criteria if containment conditions are adverse?

QUE9 TION 7.11
The f oll owing questions concern the Steam Generator
Tube Rupture Procedure.

a. What are FIVE ways in which the ruptured S/G can (1.5)
be identified?

b. Do not proceed with cooldown until the ruptured (0.5)
S/G is identified. TRUE or FALSE?

c. All RCP trip criteria still apply during the (0.5)
RCS depressurization. TRUE or FALSE?

d. RCS depressurization may begin during cooldown (0.5)
provided RCS subcooling is maintained. Treat on FALSE?

QUESTION 7.12
Fol l owi ng a reac tor trip signal in which the reactor (2.0)
and turbine did not trip and the reactor trip breakers
can not be opened from Control Room Pn1 M-4 or M-6,
what are the FOUR Immediate Actions that are required
to be preformed?

QUESTION 7.13
According to FR-C.1, what are the symptons of inadequate (1.0)
core cooling? .

QUESTION 7.14
According to FR-H.1, " Response to Loss of Secondary (1.5)
Heat Sink", what method of cooling the RCS i s available
if the secondary heat sink can not be restored?

QUESTION 7.15
An irradiated fuel assembly is being moved from the
reactor vessel to the upender when it drops to the
bottom cf the refueling canal.

a. What are the SRO's immediate actions if radiation (1.0)
monitors indicate increasing levels, in accordance
with AOI-297

b. What is the type (source) of radiation activity (0.5)
released?

WRITE END OF SECTION 7 ON ANSWER SHEET
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SECTION 8 - ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS

QUESTION 8.01
a. List the FOUR emergency classifications in order (1.0)

of increasing severity.
b. Who is responsible for declaring the emergency (0.5)

and providing the initial activation of the
emergency plan?

c. Within how long after declaration of an emergency (0.5)
must the Operations Duty Specialist be notified?

d. Which emergency classifications require activa- (0.5)
tion of the Technical Support Center?

QUESTION 8.02
,

describes the require- (1.0)

-

Which of the following correctly
ments of an Operating Permit (form TVA 6271)?

a. The person holding an operating permit is authorized
to perform maintenance on the equipment.,

b. The operating permit does not authorize anyone to
operate equipment from a control board except its
normal operators.

c. More than one person can hold the same operating
permit.

d. When an operating permit is used in conjunction
with a hold order, a person other than the one
holding the operating permi t can hold the hold
order.

QUESTION 8.03
In the event a yellow controlled copy of a procedure (1.0)
is not available, a controlled copy can be obtained
by reproducing the shift engineer office copy. What
are the requirements for documenting this copy?

OUESTION 8.04
SOls are categorized as Category A or Category B.

a. What does being classified Category A require? (0.5)
b. How does the operator tell if a SOI is Category (0.5)

A or B?

|

QUESTION 8.05
The Technical Spec i f i cat i ons requ i re pr omp t (within (2.0)
24 hours) notification to the NRC in the event of a
reactivity anomaly. Give FOUR conditions that con-
stitute a reactivity an omal y .

''

._
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QUESTION 8.06
Give the bases for the f ol l owi ng Techn i cal Specification
RCS leakage limits:

a. 40-gpm Controlled Leakage (1.0)

b. 500 gpd from one S/G (1.0)

QUESTION 8.07
a. What is the minimum temperature for criticality? (0.5)

b. When must the RCS temperature be determined to
be above the minimum temperature for criticality:
1. Prior to achieving criticality? (0.5)

2. If reactor is cri tical and RCS temperature (0.5)

is < 551 degrees with the Tavg-Tref deviation
alarm not reset? -

QUESTION 8.08
Indicate whether or not the f ol l owi ng condi t i ons REQUIRE
that the plant be in Hot Standby within one hour.

a. In Mode 1 with cold leg accumulator isolation valve (0.5)
failed in the closed position.

b. In Mode 1 with the BIT boron concentration found (0.5)
to be 19,000 ppm.

c. In Mode 2 with two auxiliary feedwater pumps found (0.5)
to be inoperable.

d. In Mode 1 without primary containment integrity. (0.5)

QUESTION 8.09
a. A specific color code system has been established (1.0)

for use on instruments. List the colors used and -

what each specifies.
b. A color code system is also used on controls that (1.0)

are in a common area. What color codes are used
and what do they indicate?

QUESTION 8.10
A CAUTION in ES-3.3, " Post SGTR Cooldown by Ruptured
S/G Depressurization", states that this instruction
should not be used unless ES-3.2, " Post SGTR Cooldown
Using Backfill", is inadequate.

a. What is the bases for this CAUTION? (1.0)
b. What TWO requirements must be met before (1.0)

performing ES-3.3?'

.
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QUESTION 8.11
Concerning the Critical Safety Function (CSF) status trees

a. List the different CSFs that are monitored. (1.0)

b. Who is responsible for monitoring the CSF (0.5)

status trees?
c. When are the CSF status trees monitored? (0.5)

QUESTION 8.12
Concerning temporary changes to procedures:

a. Who may originate a temporary change? (0.5)

b. What approval is required before a non-intent (0,5)

temporary change can be implemented?
c. What approval is requir.ed after a non-intent (0.5)

temporary change is implemented?
d. What is the maximum time a non-intent temporary (0.5)

change is effective?

QUESTION 8.13
a. According to GOI-5A, " Normal Plant Operation", 'n.5)

what condition is necessary for automatic rod
control above 90% power?

b. Why is this requirement necessary? (0.5)

QUESTION 8.14
Answer TRUE or FALSE to the following questions that
are corcerned with fuel handling operations,

a. During fuel handling operations a maximum of five (0.5)
fuel assemblies shall be all owed ou t of approved
storage locations at any one time.

b. Manipulator crane interlocks shall only be bypassed (0.5)
by approval of and under direct supervision of the
fuel handling SRO.

c. Hard hats and safety glasses are not to be worn in (0.5)
upper containment during fuel shuffle.

QUESTION 8.15
The Technical Specifications require that at least one
RHR loop be in operation during refueling operation.

a. What conditions define refueling operations? (1.0)
b. The above requirement does not have.to be met (0.5)

for up to one hour per eight hour period if
what evolution is being performed?

WRITE END OF SECTION 8 ON ANSWER SHEET

i
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CR (1 - K,ff3) = CR II ~ * ff2)SUR = 26o/t* + (a - o)T j 2 e

T = ( t=/o ) + ((a - o )/Io] M = 1/(1 - K,ff) = CR)/CR g

T = t/(o - s) M = (1 - K ,ffg)/(1 - K,ff))
T = (a - o)/(Io) SDM = ( K,ff)/Keff-

a = (X ,ff-1)/K ,ff = AK ,ff/K,ff t' = 10 seconos
-II = 0.1 seconds

o = [(**/(T K,ff)] + [3,ff (1 + IT)]/

Idjj=Id
P = (r4V)/(3 x 1010) I d) 2 ,2 27dj 22

2I = eN R/hr = (0.5 CE)/d (meters)
R/hr = 6 CE/d2 (f,,g)

.

Water Parameters Miscellaneous Conversions

1 gal. = 8.345 lbm. 1 curie = 3.7 x 1010eps
1 ga; . = 3.78 liters 1 kg = 2.21 lbm
1 ft< = 7.48 gal. Inp=2.54x103Stu/nr
Density = 62.4 lbg/ft3 1 = = 3.41 x 100 5tu/hr
Density = 1 gm/c.W lin = 2.54 cm
Heat of vaporization = 970 Stu/lom *F = 9/5'C + 32
Hest of fusion = 144 Stu/lbm 'C = 5/9 (*F-32)
1 Atm = 14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf
1 ft. H O = 0.4335 lbf/in,

2 e = 2.718

-
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SECTION 5 ANSWER KEY

ANSWER 5.01
a. Power Defect (1/2 credit for power coefficient) (0.5)

b. Reactivity (0.5)

c. Latent Heat of Vaporization (0.5)

d. Quadrant Power Tilt Ratio (0.5)
Convection , Also asced Condue.4 ton (0.5)e.

REFERENCE:
SQN, Review of Reactivity Coefficients, p. 9
SON, Review of Neutron Kinetics, p. 3
General Physics, HT & FF, pp. 38 & 99
SON, TS, p. 1-5 ,

ANSWER 5.02
Use exponential power equation (0.2 pts)
Assume - 1/,3 DPM (0.6 pts)
2.24 x 10~' amps (0.2 pts)

REFERENCE:
Westinghouse Reactor Physics, pp. I-3.15 & 19
SON, Review of Neutron Kinetics, pp. 8&9

ANSWER 5.03
b (1.0)

REFERENCE:
~

-

SON, Review of Neutron Kinetics, p. 6
,

ANSWER 5.04
d (1.0)

REFERENCE:
SON, Review of Reactivity Coefficients, pp. 3&4

ANSWER 5.05
(0.25 pts each)
a. FALSE
b. TRUE
c. FALSE .

d. FALSE !

REFERENCE:
Westinghouse Reactor Physics, pp. I-5.77-79
SON, Review of Cotr Peisons

|
.*
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ANSWER 5.06
a. DNBR = (power to cause DNB) / actual power (0.5)

b. > 1.3 (0.5)

c. Probably nothing, but your safety margin to DNB (0.5)

is less. (Confidence limit that DNB will not
occur is less) (1/2 credit for core damage)

d. 1. RCS pressure (1.0)

2. RCS temperature
3. RCS flow
4. Reactor power

REFERENCE:
SON, Question and Answer Bank, Sec 5, p. 7

'

ANSWER 5.07
a. Larger (0.5)

6. Longer (0.5)
c. Constant (0.5)

REFERENCE:
Westinghouse Reactor Physics, Section I-4
SON, Question and Answer Bank, Sec 1. p.12

ANSWER 5.08 .

Q(2) m(1) dT(1) (0.5 pts)Q(1) m(2) dT(2) =

100 (m(2)) (40) = 2 (100) (60) (0.3 pts)
m(2) =3*. (0.2 pts)/

.

REFERENCE:
General Physics, HT & FF, Section 3.2
SON, Question and Anwer Bank, Sec 5, p. 19

'

ANSWER 5.09
Capacity = 444 gpm (linear) (0.5)

25 psi (square) (0.5)Head =

55 kW (cube) (0.5)Power =

REFERENCE:
General Physics, HT & FF, p.323

ANSWER 5.10
d (1.0)

.

REFERENCE:
SON, TS, p. B 3/4 2-2

.

_ , . - - - - - - - - -
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ANSWER 5.11
b (1.0)

<

REFERENCE:
SQN, Rod Control System Description

ANSWER 5.12
(0.75 pts each)
High - water covers tubes inside FW heater which reduces

heat transfer surface area.
Low - steam passes through heater without giving up its

latent heat of vaporization.

REFERENCE:
SON, Question and Answer Bank, Sec 5, p. 22

ANSWER 5.13
Fission product buildup (0.5 pts) over core life results
in more competition (0.5 pts) for the neutrons. (This is
true for Cycle 1, for other cycles may not become less
negative - Full credit if they state only this.)

REFERENCE:
'

Wastinghouse Reactor Physics, p. I-5.31
SON, Review of Core Poisons, p.4

ANSWER 5.14
c

,
(1.0)

REFERENCE:
SON, Review of Reactivity Coefficients, pp. 4&5

ER 5. QUESTION DELETED <g g)

FERENC :
Ph sics, HT & FF, p. 328Ge ral K

ANSWER 5.16
a. 1 b (0.5)

2. c (0.5)
b. BTU /(hr square ft) (0.5)

REFERENCE:
General Physics, HT & FF , p. 229

.

/

- - . -
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ANSWER 5.17
a. Predicited critical control rod position (0.5 pts)

is within control rod insertion limits (0.5 pts).
b. 1600 pcm (0.5)
c. (any 5 of at 0.2 pts each)

1. RCS boron concentration
'2. Control rod position
3. RCS Tavg
4. Fuel burnup
5. Xenon concentration
6. Samarium concentration
7. Nuclear power level

REFERENCE:
,

.

SON, TS, pp. 3/4 1-1 & 1-2

44SWER 5.18
b, c, d (0.5 pts each)

REFERENCE:
SON, Review of Reactivity Coefficients, p. 8

-

e

l

|

i

i
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SECTION 6 ANSWER KEY

ANSWER 6.01
b- (1.0)<

REFERENCE:
SQN, CVCS SD, p. 10

,

N49WER 6.02
d (1.0)

REFERENCE:
SQN, CVCS SD, p. 16

ANSWER 6.03 "

a. As'Is (0.5)

b. 1. Can not open if RCS pressure > 380 psig (0.5)

2. Close automatically if RCS pressure > 700 psig (0.5)

REFERENCE:
SON, RHRS SD, p. 5

ANSWER 6.04
(0.3)1. c
(0.3)2. a
(0.3)3. ,

4. b (0.3)

5. d (0.3)
.

REFERENCE:
'

SON, RCS SD, pp. 6&7

ANSWER 6.05
(Any five of at 0.2 pts each)-

1 1. L/D Hx
2. Seal Water Hx
3. Excess L/D Hx ;

4. RHR Hx
5. RHR Pump Seal Hx
6. GFFD
7. Thermal' Barri er Hx4

8. Spent Fuel Pool Hx

REFERENCE:
SQN, Question and Answer-Bank, Sec 6, p.3

!

.|*

i
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ANSWER 6.06
a. 1. Autioneered high nuclear power (0.2)

2. Pimp (0.2)
b. The effect of rod motion (on power level) is different (0.3)

at different power levels (greater at high power).
c. 1. *Auctioneered High Tavg (0.2)

2. Tref (from Pimp) (0.2)
d. 1.5 degrees (0.2)
e. 5.0 degrees (0.2)

REFERENCE:
SON, Rod Control System SD, pp. 5-7

ANSWER 6.07
a. 1. 17" Hg vacuum in condenser.(C-9) (0.2)

2. 1 CCWP running (bkr closed) (0.2)
3. No Lo-Lo Tavg <>540 Degrees) (0.2)

b. By taking the Steam Dump Mode Selector Switch (0.3)
momentarily to " Reset"

c. Difference between High Auctioneered Tavg and (0.3)
Tno load (547 degrees)

d. Difference between steam header pressure and (0.3)
pressure setpoint.

REFERENCE:
SGN, Steam Dump Control System SD, pp. 4-8

,

ANSWER 6.08
a

"

(1.0)

REFERENCE:
SON, Reactor Protection SD, pp. 9& 10

ANSWER 6.09
a. High (0.4)
6. As Is (0.4)
c. High (0.4)',.
d. Low (0.4)
e. High (0.4)

REFERENCE:
SON, Individual System Descriptions

;

- - - . - ,.- , s , ~,- .c., , . . - .-c-- --
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ANSWER 6.10
(0.1 for component, 0.1 for order, 0.1 for pressure)
1. CCP (2700 psig-(Anything ) NOP)
2.: SI 1500 psig (1450 - 1550)
3. UHI 1250 psig (1200 - 1300)
4. CLA 425 psig ( 400 - 450)
5. RHR '180 psig ( 160 - 200)

REFERENCE:
SON,-Question and Answer Bank, Sec 6, p. 4

1

ANSWER 6.11
1. ~ Emergency boration va've on main control panel (0.4)

2. Emergency boration manual val ve (local) (0.4)
1

3. Blender to charging pump sucti'on (0.4)"

4. Charging pump suction to RWST (0.4)

5. Manually inject-BIT from main control panel (0.4)

REFERENCE:
SON, Question and Answer Bank, Sec 6,.p.11

ANSWER 6.12
b (1.0)

,

.

REFERENCE:
SON, TS, p. B 3/4 5-3

.

- ANSWER 6.13 .

a. 1. SI (on either unit) (0.5)
2. UV on any 6.9 kV shutdown board (1.5 seconds)
3. Loss of vital battery board (not required)

b.. 1. Overspeed (0.5)
2. Generator differential (87)

c. TRUE (0.5)
!-

REFERENCE:
SON, Diesel Description, pp. 7-9

ANSWER 6.14
a. Normal = SD Bd 1Al-A (0.5)

SD Bd 2B1-BAlter =

b. Normat = SD Bd 2B2-B (0.5)
Alter SD Bd 1A2-A *=

REFERENCEr:
j SON, Review of Electrical Distribution, p. 5-43
!

ANSWER 6.15*

d (1.0)
.

REFERENCE:
SON, PLS, pp. 37 & 38

,

/

i, s . . . . _ . . - . . - - . m . _. _
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ANSWER 6.16
a. Adding LiOH (0.5)

b. Using Cation bed (0.5)

REFERENCE:
SON, SOI 62.3C, p.1

ANSWER 6.17
a. 1. Hi-Hi S/G Level (75%) in any S/G (0.2)

2. SIS (0.2) j

3. Rx Trip with low Tavg (554 degrees) (0.2)

b. (0.25 pts each) (1.0)
,

'

1. Both MFPs trip
2. Feed Reg valves close
3. Feed Reg bypass. valves close
4. Feed Isolation valves close
Train A and B switches'on main con'frol board-(M-3) (0.4)c.

REFERENCE:
SON, Feed and Condensate SD

ANSWER 6.18
(0.25 for function, 0.25 for setpoint)

IRM = 10" amps - Al l ows manual block of SRM Hight a.
Flu < Rx Trip

b. PRM = 50% - Below blocks Rx Trip due to Turbine
Trip

c. Pzr Pressure = 1970 psig - Allows manual block of
Low Pzr Pressure SI

d. Tavg = 540 De.grees - Al l ows manual bl ock of High
Steam Fl ow SI and blocks steam dump operation

REFERENCE:
SON, Reactor Protection SD, p. 10 & 11

1

e

1

J
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SECTION 7 ANSWER KEY

ANSWER 7.01
a. FALSE (0.5)

b. TRUE (0.5)

c. FALSE (0.5)

REFERENCE:
SQN, GOI-1, pp. 3&4

ANSWER 7.02
a. To prevent thermal lock-up (0.5)

b. To prevent bank overlap malfunction (0.5)

REFERENCE:
SQN, GOI-2, p.9 -

,

ANSWER 7.03
a. 4 (0.4)
b. 1 (0.4)

c. 5 (0.4)
d. 2 (0.4)
e. 1 (0.4)

REFERENCE:
SON, GOI-5A, pp. 5-9

I ANSWER 7.04
1. 0.05 (0.5)
2. 300 - (0.5)

REFERENCE:
SON, RCI-1, pp. 12 & 13

ANSWER 7.05
a. 1. 3 Rem (0.5)

2. 300 mrem (0.5)
3. 1250 mrem (0.5)

b. Plant Superintendent (or authorized representative) (0.5)

REFERENCE:
SON, RCI-1, pp. 7&8

|
J

B
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ANSWER 7.06
a. < 547-degrees (and stable and controlled) (0.4)
b. Trending to 2235 psig (0.4)
c. Running (0.4)
d. Trending to 25% (0.4)
e. Energized (by offsite power) (0.4)

REFERENCE:
SQN, ES-0.1

ANSWER 7.07
c (1.0)

REFERENCE:
SQN, ES-0.3, p. 3

.

ANSWER 7.08
1. Rod control in manual (or individual bank select) (0.5)

and restore Tavg.
2. If. unable to stop rod insertion, trip reactor. (0.5)

REFERENCE:
SON, AOI-2B, p. 1

ANSWER 7.09
a. (Any five of at 0.3 pts each)

1. Relief line high temperature
2. Pzr pressure low, backup heaters on
3. PRT high pressure
4. PRT high temperature
5. PRT high-low level
6. Pzr level high, backup heaters on
7. Acoustic monitoring system

b. 1. Overtemperature Delta T (0.5)
2. Low Pzr Pressure (0.5)

REFERENCE:
SON, A01-18A, p. 1

ANSWER 7.10
1. RCS subcooling > 40 degrees (0.5)
2. RCS pressure stable are increasing (0.5)
3. AFW to intact S/G > 440 gpm (0.25 pts) or (0.5)

narrow range in one S/G > 25% (0.25 pts)
4. Pzr. level >50% (0.5)

REFERENCE:
SON, Foldout Page

/
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|ANSWER 7.11
a. 1. Unexpected rise in S/G 1evel (1.5) '

2. S/G blowdown monitors
3. HP survey of main steam lines
4. HP survey of bl owdown lines 1

5. Chem lab samples of S/G
6. Steam flow > f eed fl ow (Not requ i red, but accepted)

b. True (0.5)

c. ' Fal se (0.5)

d. True (0.5)

REFERENCE:
SQN, E-3

,

ANSWER 7.12
1. Decrease turbine load (0.5)

.,

2.- Verify auto rod insertion.or m'nually insert rods (0.5)a
(to maintain Tavg at Tref)

3. Loc al l y open reactor trip breakers (at MG Set Rm) (0.5)

4. Open control rod MG set breakers (at 480V Unit (0.5)

Boards A & B)

* REFERENCE:
SON, FR-S.1, p. 2

ANSWER 7.13
1. Core exit T/Cs > 700 degrees (0.5)

2. RCS at saturation (0.25 pts) and l ow reac tor vessel (0.5)
level (0.25 pts)

.

REFERENCE:
SON, FR-C.1, p. 11

ANSWER 7.14
With at least one CCP or SI pump running (0.6 pts)
open (both) PORV (0.6 pts) and feed and bleed the
RCS (0.3 pts).

REFERENCE:
SON, FR-H.1, p. 10

ANSWER 7.15
a. 1. Announce radi ation abnormal in reactor bidg (0.5)

2. Announce over PA f or all personnel to evacuate (0.5)
the containment building

b. Airborne gases (I, Kr, etc) (0.5)

REFERENCE:
SON, AOI-29, p.2

.

- _ ,
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SECTION 8 ANSWER KEY*

ANSWER 8.01
a. (0.25 pts each, 0.1 pts for order) (1.0)

1. Unusual Event
2. Alert
3. Site (Area) Emergency
4. General Emergency

b. Shift Engineer (0.5)
c. 5 minutes (0.5)
d. All but Unusual Event (0.16 pts each) (0.5)

REFERENCE:
SON, IPD, IP-1 - IP-6

.

ANSWER 8.02
b ,

(1.0)

REFERENCE:
SQN, AI-3, p. 4

ANSWER 8.03 (1.0)
1. SRO will review each page
2. Stamp or write " Controlled Copy" on each page
3. SRO will sign and date the front page

REFERENCE:
SON, AI-4, p. 10

ANSWER 8.04
a. Instruction (procedure) shall be present during (0.5)

.

task performance.
b. Cover sheet (and individual sections) identified (0.5)

by stamp.

REFERENCE:
SON, AI-4, p. 11

AN. ER 8.05 Q UES T I O N D EELET ED
(any fo of at O. pts each

If s gady state. disagree nt with pc dicted vai e.

or reattivity ba nce > 10 pcm.
2. SDM les conserva ve than s ecified in ech Specs
3. eactor riod of 5 seconds.
4. f subcrit cal, unp1 nned reac vty insert'on of

> 00 pcm.
5. Unp anned cri icality.

REFERENCE
SON, TS, p 6-20

.-

i. - -. .. . .
.
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ANSWER 8.06
a. In the event of a LOCA, the SI f l ow wi l l not be (1.0) :

'

less than assumed in the accident analysis.
b. Ensures S/G tube integrity is maintained in the (1.0)

event of a LOCA or main steam line rupture.

REFERENCE:
SON, TS, p. B 3/4 4-4

ANSWER 8.07
a. 541 degrees (0.5)

b. 1. Within 15 minutes (0.5)

2. At least once per 30 minutes (0.5)

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

ANSWER 8.08
1. Yes (0.5)

2. No (0.5)

3. No (0.5)

4. No (0.5)

REFERENCE:
SON, TS, pp. 3/4 5-1, 5-11, 7-5, & 6-1

ANSWER 8.09
(0.15 pts for color, 0.18 pts for specification)
a. 1. Green - operating band

2. Yellow - alarm point
3. Red - trip point

b. 1. Yellow - Unit 1
2. Orange - Unit 2
3. (Bright) Red - Unit 0

REFERENCE:
SON, Question and Answer Bank, Sec 8, p. 6 and AI-2, p. 9

ANSWER 8.10
a. S/G is depressurized to secondary system (or (1.0)

atmosphere) which may (will) result in radiation
releases.

b. 1. Management approval (0.5)
2. Of f si te Dose evaluation (0.5)

REFERENCE:
SON, ES-3.1, p. 10 and ES-3.3, p. 1

i
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ANSWER 8.11 |

a. 1. Subcriticality (1.0)
2. Core Cool ing
3. Heat Sink
4. Containment

b. STA (0.5)

c. As directed by the E and/or ES procedures (SI) (0.5)

~ REFERENCE:
SQN, CSF Status Trees

ANSWER 8.12
a. Any person (0.5)

b. Approval of SE and plant supervisor or person in an (0.5)
active position requiring an SRO license.

c. Plant Superintendent (0.5)
(0.5)d. 45 days

-

REFERENCE:
SON, AI-4, pp. 14 - 16

ANSWER 8.13
a. Control Bank D > 215 steps withdrawn (0.5)
b. Prevent control rod drop yielding less conservative (0.5)

DNBR5 than stated in FSAR.

REFERENCE -
SON, GOI-5A, p. 3

ANSWER 8.14
~

(0.5)a. FALSE
6. TRUE (0.5)
c. TRUE (0.5)

REFERENCE:
SON, FHI-7, pp. 1, 2, & 4

ANSWER 8.15
a. 1. Reff < 0.95 (1.0)

2. Tavg ( 140 degrees
3. Fuel in reactor vessel wi th closure bol ts less

than' fully tensioned or with head withdrawn,
b. Core alterations in vicinity of hot legs. (0.5)

REFERENCE:
SQN, TS, pp. 1-7 and 3/4 9-8
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