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.
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FACILITY DOCKET NO. 50-333
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SUMMARY: Written and oral examinations were administered to four R0s, four
SR0s, and one instructor candidate. All candidates passed these examinations.
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REPORT DETAILS

TYPE OF EXAMS: Initial Replacement X Requalification
'

EXAM RESULTS:

I R0 | SRO I Inst. Cert | Fuel Handler |
| Pass / Fail | Pass / Fail | Pass / Fail | Pass / Fail |
I I I I I

I I I I I I| Written Exam' I 4/ 0 1 4/0 | 1/. 0 | / l .

I I I I I I
I I

~

| 4/0 | 1/ 0 I / |

I I i |10ral Exam | 4/ 0
| _| | | 1 |
| | | | | || Simulator.Examl / l / | / I / l
I l i I I Ii | | | | |10verall I 4/ 0 | 4/0 1/ 0 | / |
| 1 | | | l~l | | | | |

.

1. CHIEF EXAMINER AT SITE: D. N. Graves, EG&G Idaho, Inc.

2. OTHER EXAMINERS: T. L. Morgan, EG&G Idaho, Inc

3. PERSONS EXAMINED

R0 Candidates

J. H. Brown
W. R. Her.drick
B. R. Horning
R. H. Morris

,

SR) Candidates

A. E. Curran, Jr. *

W. Fernandez
C. K. Walker
W. W. Daczkowski

Instructor Candidate

J. W. Henderson
,
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1. Summary of generic strengths or deficiencies noted on oral exams:

Examiner's- noted that candidates were very well prepared for
examinations. No generic weaknesses were noted.

2. Summary of generic strengths or deficiencies noted from grading of written
exams:

No generic weaknesses were noted on the written exams. Overall grades
i were very good.
! .
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3. Comments on availability and candidate familiarization with plant
reference material:

'

i

Both availability and familiarization were good
,

-
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4. Comments on availability and candidate familiarization with plant design,
procedure T. S. changes and LERs: !

1

IBoth availability and familiarization were good.
i
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5. Comments on interface effectiveness'with plant training staff and plant
operations staff during exam period.

The plant staff was very cooperative with all phases of the examination
process.

: -

}

:

!

!-

!

! 6. Improvements noted in training programs as a result of prior operator
licensing examinations / suggestions, ete:

Not applicable
- ,
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b, 7. Personnel Present at Exit Meeting:
V.
C NRC Personnel
"Y- L. Doerflein, SRI, FitzPatrick :

-

;

|
|

NRC Contractor Personnel

) D. N. Graves, EG&G Idaho, Inc. !
T. L. Morgan, EG&G Idaho, Inc.

|r

"

t

!
'

; Facility Personnel !

C. McNeill, JAFNPP, Resident Manager t

D. Simpson, JAFNPP, Training Coordinator i
* M. Curling, JAFNPP, Training Manager

F. Catella, JAFNPP, Supervisor of Operations Training e

i.

I
8. Summary of NRC Comments made at exit interview:4

At the conclusion of the site visit, the examiners met with E,

representatives of the plant staff to discuss the results of the ;

. examinations. They were informed that all candidates passed the operating ;

| portion of the examinations.
!

i No generic weaknesses were noted or reported to the facility..,

'! ,!
The examiners felt that the candidates were well prepared for the -

examinations.
! r

! Examiner's told facility that they felt the facility was extremely clean
and accessible.

|
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9. Summary of facility comments and commitments made at exit interview:

None

10. Changes made to written exam

At the conclusion of the written examinations, the examiners met with
Douglas Lindsey, M. H. Curling, G. J. Vargo, J. S. Romanowski,
F. J. Catella, and D. F. Simpson of the Operations and Training
Departments to review the written examinations and answer keys. The
facility's comments and our resolution of these comments are enclosed.

OFFICIALREQORDCOPY 7EXA>. '4/17/84 - 0007.0.0
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Attachment:

Writ *.en Examination (s) and Answer Key (s) (SR0/R0)
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Attached is a list of the comments noted during the review of the R0 and
SR0 examinations. The following is our resolution of those comments.

R0 Examination Rev_iew Comments

1.03(b) Comment noted and accepted.

1.04(a) Comment accepted and incorporated into answer key.
Reference provided.

1.06 Candidates were informed during the exam as to orientation of
axes.

1.07 Question and answer stands as written.

1.09(a) 4 - added b to make answer "e and b". Same reference.

(b) Radical sign originally omitted on answer key. Was

incorporated.

1.10(a) Candidates response would be evaluated to determine if sufficient
knowledge was displayed. Comment was taken into account during
grading.

2.01(b) Accepted. 110# to 120# was not included in original answer key.

2.03(a) Accepted

2.04(b) Question and answer stands as written.
2.07(a) Accepted (Reference: System Description #33, Condensate System)

2.08(e) Accepted

2.09(a) Accepted. Responses were graded using P&ID in OP wnere
candidates listed specific loads.

3.01(b) Accepted

3.02(a) Accepted " bypass RW!1"
(c) Accepted values ranging between Tech. Spec. valve of 20% and OP

setpoints (in answer key) which are nominal valves.

| 3.04(b) Deleted "unless level drops to 182" from the answer key.
(c) Accepted per System Description 021 Recirculation Flow Control.

3.05(c) Added flow bias to trips in effect when not in RUN.

3.06(a) Accepted

4.04 Accepted

4.07(b) Accepted. No candidates responded this way. This level instrument
mentioned in the comment would be used only if level was very low,

|

l-
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_SR0 Examination Review Comments

5.04(c) Examiners disagree with comment. Question and answer key stand
as written.

5.05(c) J.A.F. does not have a governor control switch. Candidates
were informed during the examination that it should be
" load selector".

'5.08 No utility comments. Examiner added possible alternate answer
pertaining to heat retention in the fuel pellet. See answer key. ,

6.04(e) Same as 2.08(e).

6.06(a) and (c) Same as 3.02(a) and (c).
6.08(b)and(c) Same as 3.04(b) and (c).
7.01 (b) Accepted

7.04(b) Disagree with recommended comment and graded question using
answer as written.

7.06(b) Sameas4.07(b).
8.03 Accepted-phrase sited in answer key not critical to answering

question correctly.

.

.
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JAf R0 EXAM COMMENTS

1.03 (b) Doppler will slow rate of change of power increase but
will not turn power.
Ref: NEDO-10806

1.04 (a) Need to look at GE Beta handout - rather than less likely
to leak - less likely to be resonantly absorbed.

1.06 With exception of timer axis being backward from FSAR

1.07 fuel densification is not strongly considered w/all 8 x 8
fuel since MAPLHHR limit increases with initial exposure.
Densification is not as strong as the radial gap cracking and
pellet grain boundary reorientation allowing on initial
MAPLHGR increase.

1.09 (a) 4. e and b

(b) Velocity head converted to pressure head for the venturi
explanation.

VfR=KfD5

1.10 (a) Decay heat may not be broken down into two (2 ) components as
indicated in key.

Ref: G.E. Degraded Core Cooling text

2.01 (b) Loading and unloading 110I - 120I
I for service air isolations - CheckMay see 90

Annunicator Response procedures for variations against
-

proceduto setpoints.

2.03 (a) May get other responses as indicated in SP-6 under automatic
station response.

2.04 (b) At FitzPatrick the CR0 flow control valve has been in manual
for years due to hunting. Candidate abould know correct
response. ,

;
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2.07 (a) Also - holdup time for N16
|

2.08 (e) Alarm only (SDIV Ref. Mod 82-18)
-

2.09 (a) for R9C low pressure start, some SW loads will be supplied
if ESW pressure is >SW pressure because of the check valse
arrangement bvetween ESW/SW.
Reft ESW,.SW and RBC operating procedures

3.01 (b) May not discuss FW flow since there is no difference from a.

3.02 (a) Substitute rod position is inserted by the Rx Analyst group
not RO duty. Other acceptable answer would be bypass RWM
and have second licer.se perform function of RWM.

l. (c) Key answers are nominal values. Acceptable answers include
! 20 - 22%.

Ref: Technical Specifications

3.04 (b) FW flow for rectre
Runback comes from RTP suction flow, not feed flow. Last part
of kev is N/A.

- (c) Candidates will use 26% vise 304.

! 3.05 (c) flow biased trip is never bypassed.
|

Ref: GE drawing to be provided.later

i

! 3.06 (a) Mech. vacuum pump (Hoggers)
Suction valve closure initis'.es the pump trip.

4.04 Unmonitored release - no automatic isolation.
Ref: Off Gas System operating procedure (OP-24A)

|

4.07 (b) Candidates may also respond with a discussion of fuel zune
yarway which rer leg is outside containment. Answer is
dependent upon where vessel level is.

;

i

|
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%
JAF SRO EXAM COMMENTS.o

|

5.04 (c) This question is beyond the scope of SRO.

MSWER: Possibly be in accordance with analyst direction.

5.05 Governor control switch -

ANSWER: Should have been labelled load selector.

6.06 (c) When aro HWM & RSCS auto bypassed....

ANSWER: TS reference for RWM & RSCS operability
3.3.b.3.a & 3.b

6.08 (c) Recirculation pump minimum speed

ANSWER: Pumps run back to minimum speed (#1 speed limiter) or
26% or 22% speed limiter

7.01 (b)

ANSWER: May respond in accordance with E-Plan l AP-1/l AP-2 with
respect to notification.

/.04 (b) ,

*

ANSWER: temperature <110 f
AOP-1 |

7.06 (b) Which type of level instrumentation to be usod (CEMAC or
YARWAY) in case of rapid deprensurization.

ANSWER: fuel zone yarway in best since its reference leg is almost
entirely outside the drywell.

8.0)-

f

ANSWER: Delete "Au measured by atomic wipo".
,

I
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U. S. NUCLc AR dEGUL A TOR Y COMMISSION
REACTOR OPERATOR LI;ENSE EXAMINATION

FACILITY: _JAE ____ . .... .

REAC TOR TYPE 8 _AW3_.... . ..___

DATE ADMINISTEREDs.Ai402412_..... ___.

EXAMINER 8 _GRAXE1A.Q4 _______

APPLICANT 4 ..___ . . .......

ItiilduC110di.IQ AEELIC&dIt
use separate paper for the answors. Write answers on one side only.
5tcple question sheet on top of the answer sheets. Points for eacn
qucstion are indicated in par entneses after the question. The passing
grade requires at least 7d4 in each category and a final grade of at

leest 604. Examination papers will as picked up six 16) hours after
tne examination starts.

4 0F
CAtheddY 4 0F APPLICANT'S CATEGORY
__t&Lut. _IdIAL .. 1CQ1E... .M&LUE.. ...._____ .. CAIEQQ11 .. .......

_licQQ_. 21aQQ ... .. 1. PRINCIPLES OF NUCLEAR POWER.... ...__

PLANT OPERATION, THERMODYNAMICS,
HEAT TRANSFER AND FLUID FLad

.41c92.. 22400 . .. 2. PLAtti DESIGN INCLUDING S AFETY....,_......

AND EMERGENC Y SYSTEMS

.21cQQ.. 22400 __..... 3. INSTAUMENTS AND CONTROLS.... .....

_22cDQ.. 224QQ ....... 4. PROCEDURES - NORMAL, ABNORMAL,
.... . __

EMERGENCf AND RADIOLOGICAL
CONTROL

AQQcQQ. 1QQaQQ ........ TOTALS.... .....

FINAL GRADE ... ..........__4

All work done on this examination is my own. I have neither
Jiven nor received ai d. '

APPLICANT'S SIGNATURE

.
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' Qu$$i10d 1.01 (3.00)

se Wny is the core orificedt (1.5)

be At 1004 power and flows wnst percentage of total flow is cor e
oypass flow and HOW can tnis affect LPRM accuracyl (1.5)

QUESTION 1 02 (1 50)

In a r asotor f ueled wi th U-235 and U-238:

a. Wnicn nuclide(s) may fission upon assorting a f ast neutron! (0 5)
,

ce dhat fissile nuciles can 0-23d be converted intof (0.5)

'

c. At the Middle or Core Life (MOL), which 2 nuclides may absorb'

a thermal neutron and fission! (0.5)>

QutSildN 1.03 (2 00)

se A change in WH AT P AR AMETEA causes Doppler Broadening! (0.S)
n. How does the Doppler ef f ect contr ioute to the inherent i

'
staallity of the reactor f (1 5)

QJEST10N 1.04 (3 00)

se Delayed neutrons are born at lower energies than prompt neutrons.
HOW or WHY (2 reasons required) does this cause SETA to be dif-,

'

farent from BETA EFFECTIVEt (2.0)
'

De Indicate the direction and magnitude of the ef fect that delayed

! neutrons have on total neutron gener ation time. (1.0)

|

WJESTION 1 05 (3 00)'

ine reactor is shutdown by $4 dk/K and the SAM's indicate 100 cas.
,
' If Kef t of the reactor is increased to .94, what should the new
j sporenlasta count rate bet SHud ALL WORK. (3 0)

1

. , . - _ . . . , , . . - - . . . . _ - - . _ _ . ,-__..._~,--,---,,_,-,._.,..n , _ . , - , , _ . . , , . _ _ _ . . - , , _ . ,
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QOd$ TION 1 06 (4.00)

ine reactor is operating at 1004 power when noth rectroulation
pumps trip. On the attacned sheet of plant parameter responses, I

explain why the trace behaves as i t does at each of the l abeled
points below. NOTE: the tr ace inter vals are in 1 minute in c r em en ts
Deginning at time =0. The tr ansient oegins at approximately t=1 min.

a. Reactor vessel level (1.0)
.

D. Total feedwater flow (1.0)

c. APRh (10)

d. Core flow (1.0)

QUESf!dN 1 07 (1 00)

All of the below are possible effects of ...f___.

o Local poder splMes due to axial gap formation
o Increase in LHGA due to pellet lenJtn snortening
o Creep collapse of the claading due to axial gap formation

.

o Cnanges in stored energy due to decreased pellet-cladding thermal j
conJuctance resulting from increased radial gap size (1.0)

00h5fl0H 1 08 (3 00)

FollowinJ a normal reduction in power from 905 to 104 with
recirculation flowe how will the following change (Increase,
decreases or remalm tne same) ANO why8

,

A. Pressure difference between reactor and turbine inlet (1.0)

J. Condensate depression (1 0)

C. Feed water temperature (1.0)

.

_ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _
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QUESTION 1.09 (3.00)

A. For each of the types of instruments listed in column 1, match
to it the applicati on(s) in column 2. (Items in column 2 may be
used more than once or may not be used at all. Instruments may
have more than one application.) (1.0)

COLUMN 1 COLUMN 2
1. liquid manometer a. fluid velocity
2. pitot tube o. moder ate or low liquid pressure
3. piezometer c. nuclear reactions
4. ocurdon tube d. Iow pressure dif f erentials

5. venturi tube e. high pressures or vacuums
f. mass flow rate
0 high speed rps

B. briefly explain the operation of a pitot tube OR a venturi
tube. (a working sketch may'oe used to assist in your
explanation) (2.0)

QUESTION 1.10 (1 50)

A. What is decay heat AND how is it produced ? (1 0)

o. What percent of energy linarated from fission is
attrIDutable to decay energy 7 (0.5)

|

L

*

f
!
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QUESTION 2 01 (3.00)

The Br eathings Services ano Instrument Air Sys tems are in a normal
lineup.

a. Wnat is the normal configuration of the station air compressors? (1.0)

b. Wnat THREE AUTOMATIC actions woul d occur IN THE AIR SYSTEMS
on a decreasing air header pressure to maintain header pressure?
INCLUDE SETPOINTS as app l i cabl e. (2.0)

;

QUESTION 2.02 '(3 00)

a. Wny are Standby Liquid Control Sy stem lines heat traced? (0.5)

o. Ocner than the control r oom annunciator, list TWO other
inoications that would indicate a loss of continuity to the
$8LC squi b val ves. (1.0)

| c. How does the system respond if started from that
I 1. Control Roomi
|- 2. Local Panel?

NOTE: Include components actuated (1 5)
|

| QUESTION 2 03 (1.50)

a. What are two METHODS of DETECTION used to provide indication
! tnat a Safety / Relief Valve has opened automatically? (1 0)

b. Once the ADS system has initiated, when will the ADS
valves shut assuming NO OPERATOR ACTION 7 (0.5)

QUESTION 2.04 (3.00)

a. When a scram signal occurs at poders describe IN DETAIL how tne
Control Rod Drive and its associated Hydraulic Control Unit function
to insert the control rod. Include which components open, close,
en er gi zes deenergizes and motive force for the entire rod travel
as a MINIMUM in your answer. (2.0)

b. Explain HOW the Flow Control Valve in the CRD Hydraulic System
responds during a scram and WHY. (1.0)

- . - . , .. . - - . - - - - - -..-..._. ._ _ . - .. . . . . _ . . . - . . _ . . . . _ _ _ _ . - .-- . _ . -
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QUESTION 2 05 (3.00)

Explain HOW and WHY a loss of the Uni nterruptible Power Supply
affects each of the following items. If the loss bas no ef f ects

,

explain what prevents the loss f rom having an effact.

a. EHC (1.0)

D. Reactor Feed Pump Control (1 0)

c. Reactor Vessel Level (1.0)

QUESTION 2.06 (3.00)

An automatic RCIC initiation has occurred. Subsequently, RCIC2

injection was automatically terminated due to high reactor water
level.

a. Wnat component in the RCIC systes functioned to automati call y
terminate tne injection? (0.5)

b. Assuming no operator actions how will RCIC respond to a subsequent
decreasing water level? (1.0)

.

I If a RCIC " Turbine Test" had been in progress when the ini ti alc.
automatic initiation signal had been recei veds how would the
system have responded? (1.0)

c. If, following the initiations the RCIC turbine had tripped on
overspeeds could it be reset from the Control Room? (0.5)

,

1

QUESTION 2.07 (2.50)

a. What are two reasons for maintaining condenser hotwell level
wi thin a given range? (1.0)

b. Briefly describe how tne hotwell level controller functions
to maintain hotwell level. (15)

.

v - -- -- --, .n ,, e-- , , , , - , - . - . - - - - - , - . ~-a ,,,,w, , , _ - - - - - - , , - - - -
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QUESTION 2.08 (3.00)

For EACH o f the following conditionss state whether a scrass hal f-scrams
rod blocks or no action is generated. For conditions that produce more
tnan one actions state the more limiting action (i.e. half-scram
is more limiting than a rod clock).

a. Loss of one RPS MG set
o. Turbine trip at 20% power
c. Two main steam lines isolateds Mode switch in RUN
d. APRM B downscales Mode switch in RUN
e. Scram discharge volume level i s a t 19 gallons
f. Load reject at 50% power (3.0)

!

QUESTION 2 09 (3 00)

a. Two conditions may cause the Emergency Service Water System
to start automatically. What ar e tnese two conditions, and
how does the ESW line up in each case (which pumps starts
an at loads are directly supplied)? (2.34)

b. How is the automatic initiation terminated and what condition (s)
must be met? (0.66)

i
l

+

e
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QUESTION 3 01 (3.00)

Tne pl ant is operating at 854 power witn the Feedwater Levci Control
System in THREE ELEMENT control. An inadvertent HPCI injection
occurs. Assume NO reactor scram occurs.

a. Describe the r esponse of the Feedwater Level Control System to
tne HPCI injection. Discuss changes in reactor water level and
feed pump speed and flows JUSTIFY ING E ACH. Continue your di s-
cussion to a stable condition with HPCI injecting at rated flow. (2.0)

,

i o. B r i e f i'y explain how the response and final condi tions would be
di f f erent had the Feedwater Level Control System been in SINGLE

( ELEMENT control instead of THREE ELEMENT. (1.0)
i

[

l

QUESTION 3 02 (3.00)

f a. With regard to the Rod Wortn Minimizers what two features
| ar e available to clear or bypass rod clocks that occur as a

result of position sensor f ailures? (1.0)

D. How does the Rod Sequence Control System allow clearing rod
cl ocks appli ed due to failure of position indicators? (0 5)

c. Wnen are the RWM and RSCS systems automatically bypassed, and
in each cases what parameter is used to initiate the bypass
action (include setpoints)? (1.5)

!

QUESTION 3.03 (3.00)

dnat parameter will be indicated on the Rod Block Monitor meter
usth the meter swi tch in each of tne following positions

a. Input
b. Count
c. Reference
d. Stock
e. Flow

(3.0)f. Average

.

9
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QUESTION 3.04 (4.00)

Ine reactor is operating at 1004 power witn recirculation flow control
in master manual. What will De the e f f ect on BOTH r ecircu lation
pumps A and 8 speed due to each of tne following conditions or events
aid EXPLAIN what the failure does to the recirculati on flow control
system.

a. Master Controller output fails LOW (1.0)
D. One feed flow detector (of two) f ails to 0 IDm/hr (1 0)
c. Full open indicator on recirculation pump A discharge valve

falls and indication is lost (1.0)

a. Signal to recirculation MG set 8 scoop tube fails to O (1.0)

+

QUESTION 3.05 (3.00)
'

.

a. Tne APRM receives input signals from what TWO sources? (0.5)

b. Wi th the exception of meters, recorderss and the RPSs what are
three systems that receive APRM power level or trip signals? (1.0)

c. Identify which APRM UPSCALE TRIPS are in effect for the
various Reactor Mode Switch positions. (1 5)

i
!

QUESTION 3.06 (3.00)

For eacn of the Radiation Monitoring Systems belows indicate
unat TYPE OF RADIATION DETECTOR is used and what AUTOMATIC ACTIONS
occurs if anys on a trip of the system. Exclude alarms and annunciators.

a. Main Steam Line Radiation Monitor
o. RBCLCW Radiaton Monitor (3.0)

c. Reactor Building Ventilation Exhaust Radiation Monitoring

QUESTION 3.07 (2.00)

The Unit 1 Reactor is operating at 1004 power. EHC pressure
set is 920 psig. The Load Limit is set at 1004. The Maximum
comoined Flow is set at 1104. The Sypass Jack control is
slowly adjusted to 1007 i nad ve r tan t l y . EXPLAIN what will
neppen to total steam flows reactor powers CV positions

| BPV position and WHY. A diagram of the EHC system i s attached. (2.0)

|

.

i
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QUESTION 3.08 (4 00)

a. List the ini ti ation sign aiss including setpointss for the
HPCI system. (1.0)

b. With a complete break in the low pressure line of the HPCI
flow dp cells will the system inject to the vessel at rated
flow upon receipt of a valid initiation signal? EXPLAIN
your answer. (2.0)

c. Wnat prevents draining the CST to the suppression pool through
tne HPCI minimum flow valve following a turnine trip? (1.0)

|

|
.

.

1

*

!

!

!

!
. - - - - - . . . - _ - - . - -_ - - ._ _ - . . _ . _ . - . . . . - _ . - . - - - . . - . - - . - . . - . -



..

*
.

.ia _ERQCEQuaE1_=_BQRuaLA_AaHQEd&La_EdEREESC1_AdQ PAGE 11
dAQldLQEICAL_CQHIEQL

QUESTION 4.01 (2.50)

Answer the following with regard to " Controlling Reactor Pressure
following Reactor Isol ation":

a. Wnat system (s) provide (s) the PREFERRED method of pressure
control? (1.0)

D. dnen r eactor pressure approaches tne saf ety/reli ef valve (SRV)
setpoints take manual control of a SRV an d reduce pressure to
approximately ___?___. (0.5)

c. If manual SRV actuation is requir ed subsequent to a prior
SRV actuations WHAT DETERMINES wnich SRV(s) snould be operated
and WHY? (1.0)

QUESTION 4.02 (3.00)

a. Wnat are the critical speeds for your turbine generator? (1 0)

o. It is imperative that the turbine generator NOT be held
at speeds < ___?___ RPM f o r per i o ds ex ce ed ing ___?___ m i nu te s. (1.0)

c. If conditions become abnormal during turbine rolls what TWO
actions are required? (1.0)

QUESTION 4.03 (2.50)

When operating the RHR System in the Shutdown Cooling Mode and
a loss of flow occurs, EXPLAIN JHY reactor level should be raised
to 234.5". Include TWO potential problems that coul d occur if the
lovel was not increased. (2.5)

|

QUESTION 4.04 (1.00)

When operating the reactor at powers gave TWO reasons why the
vacuus pumps SHOULD NOT be used in an effort to MAINTAIN condenser

(10)vacuum.

|
|

|
|

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

QUESTI0ti 4 05 (3.00)

A reactor scram has occurred. Four aajacent control rods have
failed to insert past position 06.

A. Matcn the following sets of indications witn the appropriate'

potential problem type. (1 5)

1. 3 RPS white lignts are ON a. Air problem
2. All RPS white li ghts ar e OFF, b. Hydr aulic pro bl em

4 blue lights on tne full cor e c. E l ectr i cal proDles

display are NOT ON
3. All RPS white lignts are OFF, all

blue figlits on the full core display
are ON ,

d. With a number of control rods immovable, such as aboves what
further scriteria needs to be mets per F-AOP-1 Reactor Scram,
to warrant i n.i ti a t ing S tandby Liq uid Contr ol ? (1.5)

,

QUESTION 4.06 (4.00)

F-EOP-28, Plant Shutdown From Outside the Control Rooms lists
two specific actions that should De performed prior to leaving
the control room. These are actions that change the status or
posi tion of a component or system. dHAT are these TWO actions
per f or med in the control r o o ms and HOW may they also be performed
from UUTSIDE the control room i f necessary? (4.0)

QUESTION 4.07 (3.00)

a. Wnat are the FOUR BASIC DaJECTIVES the operator is to achieve
in tne event of a pipe Dreak witn respect to the core and
containment (F-EOP-33)? (2 0)

b. Whicn type of level instrument (GEMAC or YARWAY) should the
operator use for level indication during r apid vessel de-
pressurizati on, par ticul arly below 500 psi g? What makes'

tne OTHER type UNDESIRABLE 7 (1.0)

. - . -- - . --- . - - _ ,- . _ - ... - -. - . - - .. - - . - - _ . . _ - ..
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QUESTION 4.08 (3.00)

When operating the Reactor Water Cleanup (RWCU) System i n the
olowdown modes

a. What are the TWO possible discharge points for the rejected
water? (1.0)

p. If the reactor temperature i s >212 degrees Fs why should the
reactor head vent be open wnen rejecting water? (1 0b'

c. dnat potential problem exists if all RWCU flow i s diverted to
.

tne blowdown path? (1 0)

QUESTION 4.09 (3.00)

4. Wnat are the whole body radi ation exposure GUIDES at
James A. FitzPatrick Nuclear Power Plant? (2.0)

o. Wnat are the whole bocy radiation exposure LIMITS for
'

radiation workers per 10 CFR 207 (1.0)

i

|

l
l

.
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EQUATI0ft SHEET-
.

f = ma v = s/t Cycle efficiency = (?tet work
cut)/(Energy in)

2s = V t + 1/2 atw = mg g

E = me-
-

KE = 1/2 mv , , (yf , y )ft 4 , 17, 4,g,42
g c

PE = mgn

Vf=V + at w = e/t A = zn2/t1/2 = 0.693/t1/2a
2 1/2"

"
''

y,y 3p
-

nDA= [(t1/2) * It }34 b

c.E = 931 an -

m = V,yAo -Ex
,

. .

Q = mCpat

6 = UAa T I=Ie~#g

Pwe = W ah I=I 10-*/Ill
f

g

TIL = 1.3/u
sur(t) HVL = -0.693/uP = P 10

P=Pe/Tto
SUR = 26.06/T SCR = S/(1 - K,ff)

. CR = S/(1 - K,ffx)x
CR (1 - K ,ff)) = CR (I ~ keff2)SUR = 26p/ t* + (s - o)T

7 2

. T = ( t*/a ) + [(a - o V Io] M * I/(I - Keff) = CR /CR,3

T = 1/(o - a) M * (I - Keffa)/(I - Keff1)
T = (a - o)/(Io) SOM = ( -K,ff)/Keff

/Keff ',* = 10 secano -
o = (Kaff-l)/Keff * deff

A = 0.1 seconds _
,

|

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

j7=Id2 ,2 2
Id

P = (t4V)/(3 x 1010) Id 7djj 22
2R/hr = (0.5 CE)/d (meters)I = eN|

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

Water Parameters Miscellaneous Conversions
f

10
1 gal. = 8.345 lbm. 1 curie = 3.7 x 10 dps

1ga].=3.78 liters 1 kg = 2.21 lbm
3

= 7.48 gal. 1 hp = 2.54 x 10 Stu/hr1 ftd
3 1 mw = 3.41 x 100 Stu/hrDensity = 62.4 lbg/ft#

Oensity = 1 gm/c2 lin = 2.54 cm
Heat of vaporization = 970 Stu/lem 'F = 9/5'C + 32,

Heat 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

i .. . .

. . . _ _ . ,_ _ . . . __ - . . , - . . - . . _ , . . . _ - . . _ . . . , , e _- . . . _ _ _
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ANSWERS -- JAF -- 84/03/20 -- GRAVES, D.

ANSWER 1 01 (3.00)

a. Tne core is orificed to minimize the undesirable ef f ect of
quality increase on bundle flow. Without core orificing, the
hi gner powered bundles create mor e flow resistance with greater
two-phase flow when tney actually need more flows directing
more flow to the lowere powered bunales. The orificing ensures
tne nigher powered bundl es r ecei ve suf ficient fl ow. (1 5)

o. 11.54 + or - 17.(0.5). To little bypass flow causes excessive
voiding in the bypass region which results in overheating of the j, f)
detector UR loss of moderator for the detector (1 0).

REFERENCE
GE Heat Transfer and Fluid Flow pg 9-53, 9-59 DNG157

ANSWER 1.02 (1.50)

a. U-235, U-238(0 25 each) (0.5)

D. Pu-239 (0.5)

c. U-235, Pu-239(0.25 each) (0.5)

REFdRENCE
NUS Reactor Operations 12.2-6 DNG158

ANSWER 1.03 (2 00)

! a. Increase in fuel temperature (0.5)

o. As tne temperature of the fuel rises due to time power increases
| tne nuaDer o f neutr ons lost by resonance capture increases (0.75).i

Tnis tends to stop the neutron multiplication thus stopping
tne power rise (0.75). (1.5)

REFERENCE
NUS Reactor Operation 13.4-1 DNG159

l

_ - _ . - - . - . - - - - _ - - - - . .__.. - _ .. - -
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84/03/20 -- GRAVES, D.ANSWERS -- JAF --

(3 00) g g,ANSWER 1.04
Le>> l.u:.ls L. ,.. < > v > g n, > > , j e~ ,

a
'

a. 1. Due to the lower birth energy of delayed neutronss they
are less likely to cause fast fission (1.0).

2. Due to the lower bir th energy of delayed neutronss they
are less likely to leak out o f the sys tem (1.0). (2.0)

D. Delayed neutrons cause the total generation time to be 1000,

times gr eater than the prompt neutron generation time. (1.0)'

.

REFERENCE
NUS Reactor Theory 5.4-4. 5.3-4 DNG160

G G - TVA hk,lks- ~~b='IJ

ANSWER 1 05 (3.00)

Determine original Keffs Determine new count rates
dk=(Keff-1)/Keff CRl(1-Keffi)=CR2(1-Keff2)-

.0$=(Keff-1)/Keff 100(1 .952)=CR2(1 .98)

.05 Keff=Keff-l CR2=100(1 .952)/1 .98
l=1.05Kaff CR2=4.8/.02
Keff=l/1.05=.952 (1 5) CR2=240 (1 5) (3.0)

REFERENCE
NUS Re actor Theory 6.1 DMG161

ANSdER 1.06 (4.00)

a.. Tne snarp drop in level is from the collapse of volds in the
core due to the scram. (1.0)

o. Feeddater flow initially decreases cecause of level swell and
steam flow decrease after tne recirculation pumps tripped. (1.0)

c. APRM rapidly dropped due to a scr am on APRM Hi-Hi due to loss
of feed heating. (1.0)

d. Core flow was steady on natural circulations then decreased
further with the reactor scram. (1 0)

REFERENCE
GE Transient Analysis ONG162

4

)
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ANSWERS -- JAF -- 84/03/20 -- GRAVES, D.

ANSWER 1 07 (1.00)

fuel densification (1.0)

REFERENCE
General Electric HTX & FF pg 9-107 DNG163

ANSWER 1 08 (3 00)

A. Decreases (0.25), There is less steam flows therefore less pressure
drop through the main steam lines. (0.75) (1.0)

d. Increases (0.25), With the same amount of cooling water through
the condenser & now less of a heat loads condensate depression
will increase. (0.75) (1 0)

C. Decreases (0 25), due to less extr action steam from turbine to
heat the feedwater. (0.75) (1 0)

REFEAENCE
EHC system descriptions G.E. HTEFF, Main Turbine System Description DNG164

!

t.

.

L

,

;
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ANSWERS -- JAF -- 84/03/20 -- GRAVESs D.

|

ANSWER 1 09 (3.00)

A. 1. d
2. as t
'3. b
4. e a.. ) L

,

5. f (0.2 ea) (1 0)

S. The pitot tube f aces upstream and the height to which the liquid
rises in the tube is equal to the stagnation pressure in the

i

stream. The side holes in the outer tube measure static head.
The difference in the liquid coluan heights tnan represents
that part of the pressure due to velocity head. The flow velocity'

can then be rel ateo to the pressur e througn an energy bal ance.

OR

ine meter consists of an elongated tube with a constriction near
the midlength. The constr iction causes tne fluid velocity to
increase. From the Bernoulli princ iple (unere the velocity is
nign the pressure is low), we .see that a gage at the constriction
will give a lower reading than a gage placed elsewhere. A D/P
cell is used between gages to indi cate this pressur e dif f er ence.
The pressure differential is then correlated to the volume flow
r ate by the following equations

VFR=KJP1-P2
(eq. not required) (2 0)

REFERENCE
GE HTX & FF Chapter 7 DNG165

1

ANSWER 1.10 (1.50)4

'

A. Decay heat is the neat produced fr om tnat part of the fission
energy released at some time after the fission event (0.5)

: oy radioactive decay of the fission products (0.5) (1.0)

3. 64 to 74 (0.5)

REFERENCE3

GE Reactor Fundamentals DNG166

i
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GRAVES, D.AN54ERS -- JAF -- 84/03/20 --

ANSWER 2.01 (3.00)

a. Two compressors will be oper ated continuously and the third
compressor will be in standDy. (1.0)

o. Loading and unloading o f operating compressors f ils -l'o pah)
Standby compressor starts at 100 psig
Service Air isolates at 95 psig
Breathing Air isolates at 85 psig
(3 requireo at 0.5 for each action, 0.16 for each setpoint) (2.0)

REFERENCE
F-OP-39 Breathing, Instrument, ano Service Air Systems pg 62 8
F-AOP-12 Loss of Instrument Air pg 2 DNG140

ANSWER 2.02 (3.00)

a. To ensure the boron stays in solution (0 5)

b. Ready lights indicating continuity go OUT(0.5)
Two millismesters in the back of tne 9-3 panel (0.5) (1.0)

c. 1. The selected pump will start (0.51 and both injection
valves fire (0.5).

t 2. The selected pump s tar ts(0.5) . The squib valves do not
fire. (1.5)

:

|

|- REFERENCE
i F-OP-17 S tan dby Li qui d Contr ol Systes ONG141

ANSWER 2.03 (1.50)

| a. Acoustic monitors (0.51 and temper ature detectors (0.5) on the

! discharge of each SRV. (1.0)
! o. The valves will shut when system pressure decreases to

approximately 50 psig. (0.5)

REFERENCE|

h F-SP-6 Inadvertent Relief Valve Opening DNG142

.

----- ,------,,,.,- ,.__ _ _ , , _
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ANSdERS -- JAF -- 84/03/20 -- GRAVES, D.

AdSdER 2.04 (3.00)

a. A scraa signal deenergizes the scram pilot valves (0.33)s venting
air from the scram inlet and outl et valvess allowing them to
open(0.33). This vents water from the overpiston area of the
CR0 to the 30V(0.33) and applies HCU accumulator water to the (2 0)
underpiston area of the CR0(0.33). This dp provides the i ni ti al

motive force for the rod (0.33). As accumulator pressure drops
below reactor pressure, a ball cnack valve in the CR0 opens to
apply reactor pressure to the CR0 to compl ete the scram stroke (0.33).

b. As accumulator pressure decreases during the scrams charging water
flow to the accumulator increases (0.5). As flow to the char ging
neader increases, the flow sensed by the flow control valve's
detector increases causing the flow control valve to throttle
to its minimum position (0.5). (1.0)

l'
| REFERENCE

CR0 Hydraulics Lesson Plan
CR0 Mechanism Lesson Plan DNG143

ANSWER 2.05 (3.00)

a. No effect(0.5). The EHC system h as a permanent magnet generator
on the turbine which would continue to provide power (0.5). (1.0)

o. Reactor feed pump controls lock up(0.5) due to loss of power
to the Motor Gear Units (0.5). (1 0)

c. Vessel level increases (0.5) rapidly due to the s team flow / feed
| flow mismatch whicn occurred due to the recirc pumps running

Dack on loss of feed flow circuitry (0.5) (1.0)
|;

!

REFERENCE
F-AGP-21 Loss of UPS ONG144

ANSdER 2 06 (3.00)
.

a. fne Turbine Steam Inlet Valve or 13-MOV-131 (0.5)

o. Wnen level decreases to the initsation level of 126.5"s the 131
(1.0)valve will reopen.

c. .Tne turbine test circuitry would be automaticall y bypassed and
the flow controller would control normally. (1.0)

(0.5)d. No

i

-

. = _ . _ . _ _ _ _ - _ _ _ . . _ - - .- _ ___ - - _ -_
.__ _ ___ _ __.
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ANSdERS -- JAF -- 84/03/20 -- GRAVES, D.

REFERENCE
F-OP-19 RCIC System DNG145

ANSWER 2.07 (2.50)
ff lly b A. b Mll.

a. Maintain optimum deaeration of the condensate -

Maintain NPSH for the condensate pumps
Prevent covering the condenser tubes
(2 at 0.5 each) (1.0)

b. Level transmitters provi de signals to control the operation of
j tne level control valves; one to allow hotwell level makeup from

the CSTs and the otner to regulate the discharge of condensate

.

Dack to the CST. (1.5)

REFERENCE
General Electric Heat Thermodynamicss. Heat Transfers and
Fluid Flow DNG145
c.u,I.,,Je G , .L~ 0- n y.U~,

! ANSWER 2 08 (3.00)
!

| a. half-scram
b. no action
c. half scram
d. rod block
e. -20 t!:2 no o.dd- (cd s~ **Is)
f. scram
(0.5 each) (3.0)

! REFERENCE
! RPS Lesson Plans RMCS Less,on Plan DNG147

64.d 9 L -l /|

ANSWER 2.09 (3.00)

! a. EDG starting (0.39) and RSC l ow pr essure (0.39). On a D/G starts
the associated ESW pump starts (0.39) and supplies water to the
started D/G(0.39).
On a RSC low pressure starts botn ESW pumps start (0.39) and
inject into the RSC system (0.39). (2 34)

o. ESW initiation is manually terminated (0.33) only after any
initiation signal i s cl e ar ed (0.33 ) . (0.66)

;

REFERENCE
F-OP-21 Emergency Service Water System DNG148

|

--- _ _ .. -_ - - . . - - - - - - _ - . - - - _ _ - _ _ . - - . - . . . _ .
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ANSJERS -- JAF -- 84/03/20 -- GRAVES, 0.

ANSWER 3.01 (3.00)

a. RPV level would increase due to the extra HPCI injection flow (0.4).
Tnis flow is not sensed by the FWLCS so the RFP will not immediately
decrease speed (0.4). As RPV level increases, a level error
signal will develop whicn results in RFP speso decreasing (0.4).
Level will stabilize at a point high enough where the level
error si gnal compensates for the HPCI injection flow (0.4).
To tal feedwater flow will decrease oy the amount of HPCI injection
flow (0.4). (2.0)

b. As soon as level deviates from the setpoints the FWLCS will
,

decrease RFP speed to maintain level (0.33). Final level will
remain the same(0.33). Total f eedwater flow will decrease
by the amount of HPCI injection flow (0.33). (1.0)

REFERENCE
Foedwater Level Control Lesson Plan
bur-4 Transients DNG149

ANSWER 3.02 (3.00)
8 pm R Wesal, ternate rod insertion and withdrawal limits (0.5)a.
suosti tute rod positions (0.5) (1.0)

o. The full out-full in reed switenes may be bypassed (0.53

( c. Tne RSCS is bypassed at 304 power (0.51 as sensed by first stage
turbine pressure (0.25). The RWM is bypassed at 25% power (0.5)

( as sensed by steam flow (0.25). (1.51

| A u .,1 0 d m L. % T.\. A (%*N rA0fVb'''(A'N

REFERENCE
F-OP-64 Rod Worth Minimizer
F-0P-69 Rod Sequence Control System DNG150

!

|

ANSWER 3.03 (3.00)

a. Input Any of the LPRM inputs
i b. Counts The numoer of LPRM inputs which are oper able'

c. References The reference APRM input
d. Blocns The trip level reference

L e. Flows The flow input to the slope and plas circuit
L f. Averages The RBM channel output

! (0.S each) (3.0)

;

[
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ANSdERS -- JAF -- 84/03/20 -- GRAVES, D.

REFERENCE
RBM Lesson Plan DNG151

ANSWER 3.04 (4.00)

a. Both recirculation pumps run back to 44%(0.51 as limited by tne
dual limiter on the output of the mastar control ler(0.5). (1.0)

o. Both recirculation pumps r emain a t their original speed un:es;
?:.. J.;;; iv < 10 2 . - (1.0)

c. Recirculation pump A runs back to 30%(0.5) due to the discharge
valve not full open bypass around the 30% limiter not met (0.25).
Recirculation pump 8 speed unaf f ected(0.25 ). (1 0)

a. Recircul ation pump speeds remain the same(0.5). The scoop tube
on the 8 MG set locks up(0.5). (1.0)

REFERENCE
Reactor Recirculation System Lesson Plan
F-Op-27 Reci rcul ation System DNG152

ANSWER 3.05 (3.00)

|- a. Recirculation loop flow (0.25)
| LPRM(0.25) (0.5)

o. Process computer RSM
L RMCS
| (0.33 each) (1.0)

c. Witn the Mode Switch in Runs the flow biased thermal trip and
tne fixed 120% flux trip ar e i n e f f ect(1.0) . With the Mode
Switch in any other position, the fixed 15% flux trip is in
erfact(0.5). Gl.w L,m) 4..,. M .3, out.a (1.5)

KEFERENCE
Neutron Monitoring Lesson Plan DNG153

i
!

!
|

|
,

L
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ANSWERS -- JAF -- 89/03/20 -- GRAVES, D.

ANSWER 3.06 (3.00)

a. Ion chamber (0.33). Ini ti ates a r eac tor sc ram (0.25), NSIV
closure (0.25), mechanical vacuum pump stops (0.25), and
mechanical vacuum pump line valve s shut (0.25)

D. Scintill2 tion detector (0.33). No au toma ti c ac'ti ons (0.25 ).
c. G-M detector (0.33). Initiates 58GT(0.25), closes primary

contatnment sample valves (0.25), isolation valves in the
Rd exhaus t v enti l ati on system snu t(0.25) . (3.0)

REFERENCE
F-OP-31 Process Radiation donitors ONG154

.

ANSWER 3 07 (2.00)

Ihe BPV's will start to open (0 25) causing throttle pressure
to decrease (0.25). As pressure decreases, the CV will start
to close (0.25) to try and maintain pressure. With the BPVe s
fully open, the control valves will stop ~754 open (0 25)..

Final steam flow 1004 (0 25). CV position 75% open (0.25).
i dPV posi tion 100% open or 254 total s team flow (0.25). (2.0)

AEFERENCE
EHC Lesson Plan DNG155

Ar45 WE R 3 08 (4 00)

a. Reactor level of 126.5"(0.5)
Orywell pressure of 2.7 psig(0.53 (1 0)

o. NJ(0 25). With the low pressure side of the dp cell always low,
a larger dp would always ce sensed, indicating higher than actual
flow. The HPCI flow controller would see hianer than actual
flow and keep turbine rpm lower than that required to inject
at full rated flow (1.75). (2 0)

c. The minimum flow valve shuts on a turbine trip (1.0)

i

REFERENCE
F-OP-15 High Pressure Coolant Injection System DNG156

. - - _ - _ . -- - -_ _ - _. -..|.__-. - - - . . _ . - , . - - . - . . - - - - . - .
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ANSdERS -- JAF -- 84/03/20 -- GRAVESs D.

ANSWER 4.01 (2 50)

a. HPCI and/or RCIC (both required for full credit) (1 0)
o. 900 psig (accept + or - 50 psig) (0.5)
c. Select a SRV that discharges to the torus as far from the first

SRV discharge as possinte(0.5) to minimize local heating of
the torus water (0.5). (1.0)

nEFERENCE
F-OP-1 Main Steam System pg 15 DNG121

ANSWER 4.02 (3 00)

a. 800-900 RPM (0.5)
1100-1200 RPM (0.5) (1.0)

b. 800 RPM (0.5)
5 minutes (0.5) (1 0)

; c. Trip the turbine OR select "All V al v es Clo sed"(0.5)
Place on turning gear (0 5) (1.0)

|
'

| REFERENCE
! F-0P-9 Main Turbine pg 7s8 DNG122

ANSWER 4.03 (2.50)

Raising reactor level assures adequate coolant mixing through
natural circulation (1 0). Potential problems include temperature

i stratifications loss of valid tempera ture indications boiling in
the vessels or vessel pressurization (Any 2 at 0.75 each). (2 5)

'

| REFERENCE
F-OP-13 RHR System pg 13 DNG123

!
!

!

!

l

{

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



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

.

.

I2 b~
~ ~~

ANSWERS -- JAF -- 84/03/20 -- GRAVES, D.

ANSWER 4.04 (1 00)
!

The vacuum pumps exhaust to the 1.75 minute holdup volume whicht
;

is not designed for explosion pressure' ..

2. does not contain particulate filters *

3. provides inadequate holdup time for offgas decay
(2 required at 0.5 each) (1.0)

.) cd . s e n s ,h e s) m a a d s ,~) i sd h

REFdRENCE
F-0P-24C Condenser Air removal pg 8 DNG124

ANSWER 4.05 (3.00)

A. 1. c
2. a
3. b
(0.5 each) (1.5)

d. Reactor cannot be kept subcritical(0.5) AND
,

Reactor water level cannot ce mai ntained(0.5) OR
Suppression pool temper ature > 110 des F(0.5) (1.5)

KEFERENCE
F-AGP-1 Reactor Scram pg Ssb DNG125

;

ANSWER 4.06 (4 00)

insert a manual scram (1.0) and trip the main turbine (1.0) prior to
l e av in g the control room. If necessary, trip the turbine from the
front standard (0.5), deenergize the RPS from the distribution
panels in the rela ^y room (0.5), open the RPS MG set supply or output
creakers(0.5), and isolate and vent the scram air header (0.5). (4.0)

REFERENCE
F-EOP-28 Plant Shutdown from Gutside the Control Room pg*2 DNG126

!

|

_ _ _ _ _ _ . _ _ _ _ _ _ _ ___.-_- _ .. _ . _. , _ ____-.- , _ _ _ _ . _ _ . .
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ANSWERS -- JAF -- 64/03/20 -- GRAVES, D.

4

ANSWER 4.07 (3 00)
4

a. Maintain core cooling
Limit of f-si te radiation release
Pl ace the reactor in a safes stable condition
Keep the torus bulk temperature below 120 deg F
(0.5 each) (2.0)

b. GdMAC(0.5). YARWAY's are more susceptiDie to reference leg
(1 0)flashing (0.5).

F A -%. - y o ~m wJ D L, w G -- au- b U . .T L v k- --* >*1*2

fgl. c J,. , t

F-EOP-33 Small Break Accident pg 2,4 DNG127

ANSWGR 4.08 (3.00)

4. Rad daste(0.5)
Man Condenser (0 5) (1.0)'

o. Prevent drawing vacuum in the reactor (1 0)
c. si tn no cooling f or the RHX, the inlet temperature limit for

tne filter /demins could be exceedea. (1 0)

,

REFERENCE
F-OP-28 Reactor Water Cleanup Systes pg 20 DNG128

AdSWdR 4.09 (3.00)

! a. 200 mrem (0 25) per TLD period or " 15 days (0 25)
1000 mrem (0.25) per calendar quar ter(0.25)
4000 mrem (0.25) per year (0.25)
500 mRes(0.25) for a gestation period (0.25) (2 0)

)

I b. 3 Rem (0.25) per quarter (0 25), no t to exceed 5 times N-18(0.25),
l with an NRC Form 4(0.25) (1 0)

| nEFEREMCE
Radiation Protection Procedures Section 2.7 Radiation Guides and'

Limits ONG129
,

1

I

- . - . . .- - . , . . . . - . . - . _ . . - _ _ , , - , . - . - . . . , . . - -.-__ - .-.....-. -,..-----.,..--- - - -.- ._ ,._. .
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QUESTION 5.01 (1.50)

A. -Explain how the thermal time cons tant af f ects the response
of the reactor during normal AND trans ient opera tions. (1.0)

d. For the 8 X 8 fuel in your cores how long is the thermal
time constanti (0.5)

QUESTION 5.02 (1.50)

A. For tne following terms of tne heat balance equations indicate
if the term is an energy INPUT or DUTPUT.

1. Q RWCU 4. Q Amu l en t-R ad i a t i v e
2. Q Feedwater 5. Q CR0 cooling flow
3. Q Recirculation pump 6. O Steam (0.9)

| d. Explain why a heat balance is performed? (0.6)

|

QUESTION 5.03 (3.50)

Not all of the total coolant flowing through the core region
passes the fuel rods in the fuel channel. A portion of the flow
is core bypass flow.

A. Name FIVE paths of core bypass fl ow. (2.5)

d. Why is an adequate amount of Dypass flow important? (1.0)

,

QUESTIJN 5.04 (3.00)

A. Bri efl y explain how the phenomenon called PELLET CLAD INTERACTION
functions to increase tne poten tial for fuel rod failure. (1.0)

8. Concerning PCIOMR, what is the purpose of the twelve (12) hour
soak period at the final power lev el? (1.0)

C. Starting with the fuel at a enreshold of 11.0 kw/fts a maximum
ramp incr ease is begun at time 0000 and the final desired power
level of 13.0 kw/ f t is achieved at 2000. The required soak is

4. performed until 0300, at which time the loao dispatcner directs
a power reduction that takes nodal power down to 12.0 kw/ft.
WHAT is the valid preconditioneo value for this modes and HOW
(including time) would power De re turned to 13.0 kw/ft?' ASSUME
an allowable nodal power increase r. ate of .10 kw/ft per hour.- (1.0)

_ __ __
_ _ . _ _ - . . . _ _ _ _ - _ _ _ _ _ _ . . _ _ _ . _ _ __ __ _ . . _ _ _ _
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QUESTION 5.05 (4.00)

T e tant has been at extended 1004 power oper ation when the g:::, nor
~ - ~~ '**" falls to zero. On the attached sheet is the response
of sever al plant parameters to tnis transient. For each of the
number ed points on the transient sheet, briefly expl ain why the
trace is Dehaving as it does.

NOTE: 1. The intervals on each trace are one minute intervals
2. The traces begin at time = 0 and the transient begins

at time = 1 minute
3. Also attach is an EHC logi c diagram, oenind the transient

sheet.

I adESTIJN 5.06 (2.50)

A. What is meant by tne term dETA with regard to del ayed neutrons? (1.0)

d. Wnen comparing the individual, BETA's from thermal fission of
U-235, Pu-239 and fast fission of U-238, which BETA is largest? (0.5)

' C. From SQL to EOL, does the core average beta INCREASE, DECREASE
or REMAIN THE SAME? EXPLAIN your answer. (1.0)

!

QUESTION 5.07 (2.00)
.

The nuclear reaction inside the contr ol rod threatens the usable
li f e ti me of the control rod in TWO ways. Identify AND briefly
explain SOTH ways.

QUESTION 5.08 (2.00)

UO-2 is a poor conductor of heat. Is tnis a good or oad charac-
teristic during a NUCLEAR excursion of a power reactor? EXPLAIN your

choiCS.

|

. _ _~ _ __ . , ~ . . _ _ . _ . _ _ . . .._. _ _ __. __ ____.-..._. __. _ _ _ . _ _ _ _ _ _-



# $

/

/.

e/

| .

I f
e r s
-

W
L - __ _ ._-g
4

a. .
2

a- 3 1
8

- ~ . -;
3'-- n. . s .e

3*

t 1 , - 325 a
SY *

t

g1 i

- ,

-2

I

~

e "'."
A

_

g

$ 0
r :. r '*a

G j
r aX , I L 1 7 T

I _ 4 1 \ l

- |r . -v \ r g
' C> x
I x . _

;_- :- v s

[
%<"' \

. j i. .v .

" J 9

3g-
1 .g3-

$11 3 e
1 4' gh
3 }-

r
* 3

.

t

. .,
; .| 2 f

:)
t|: - ,

2^'w 1 - 1 -N ' 7 ''| {- - -x
K %: - 11 :.

- 1 7-,
,

*

g r
x .e r f -fr

|.
V - s .

. ~ ~
2 ea ses- i SSa .J ~

< .4
s

e *I
' ' e

3$"
| e.

#2 - - IS
1_: s '_' ;

* &

o me

r r

O O

$ 1ar
- x-

- 'l l
ps

. m

1 L 1 ,

wI 's- . . , , ,

' '
. !

i i I'g
-

\ ri
II . :r

a 1+
'.I :. g g3i

1*2 I-V
- S i'

!

t.r g

3; ,

I' I
1.

9
.,

.

h4
,,_a_ - .__ . _-- - - - na -

__
- - - ~ . (

e



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

.
- %

-

4 -
.

\*
IURBWE IRr

START UP R ATE SPEED OPEN BIAS O- ,

* ERROR ,

INTERCEPT_
,

- 2 [ -
2 ## - 3 m b VALVE+ d ,* d e I je

-
IV RIGULAllOt, DE M AND

,
A 4 ggow ,

IURBINE - - MSPffD
.n

I
Cy AgG ,.

e
$ PEED g g

~

gy ,gg
SELEC1 T gov *

JL 5 witch'
'

LOAD REJECT ,
"E SPEED REMOff INC *DEC 5IGNAL

|
1'OEEROR$ D B NCV REGut AllON .-

-> d.di _ y f
I+ ' LOAD SElfCIORf Ow NC

SI ARI UP RAlt MASTER FLOW

- 10**At U AL
||IL RUNBACK OH LOAD REJECI

AUIO ,

11Y[ || RUNBACK SYNC SPEED NOI SELfCIID
-

fROM SPEED SELECsOR I > VAL E
,

,g, DE M AND
,

PRES 5URE

A 2 CHEST
IURBINE IRIPPID*

' ' U hOOp s. PRESS C L

h* BIA5MOI

'O
PRES 5URE 511 L 4 f tow dk MAXIMUM

-

- GAIN 1, ,

ODECgh 2 UNil T>
#( $'"I"LOAD

g
I'MIIIURB

g e tops.
'

IRIPPID -j If; -

BIA5 *[ ) / BYPA55
k LVG VALVI

| 51E AM y- m

) 'v/iIHROilLE -

SMALL j(L
I PRES 5URE O-CtOSI BVPA55 JACK- LOW VACUUM

BIA5
f,

*

Figure 6.



. .

,

it--f|khfg{hgh{hhEAEEOMESEbbElSEESA110diELMIQltAdQ PAGE 4
.

QUESTION 5 09 (3.00)

A. Wnat Dasic control roca data woul d need to be gi ven to an
on-line computer in order for it to keep track of the core
Xenon concentration? (0 5)

d. Descries how a RA01AL XENON OSCILLATION can occur. (1.5)

C. Tne equilibrium Xenon concentration at 100% power will be douole
tne concentr ation at 504 power.(TRUE or FALSE) Explain your
answer. (1.0)

JUESTION 5 10 (2.00)

Assume your reactor has a power coef f icient of -2.8 X 10 E-5 dK/K per
Met and a fuel depletion rate of -6 X 10 E-9 dK/K per day. How long
would COAST 00WN last from the end of fuel cycle if 70% was the
oinimum acceptable power generation?
NOTE: Show all work used in your calculation.

|

|

- - - - - - - - , , - . , , , , , .,,,---n -, , - - - , , - . , , , - - - , -n.,,-,w-- , - , - . . - - , , - - . . , ,-,
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QUESTION 6.'01 (3.00)

A. dny are Standby Liquid Control System lines heat traced? (0.5)
8. Other than the control r oom annunciators list TWO other

indications tnat would indicate a loss of continuity to the
S6LC squib valves. (1.0)

C. How does the syste's rr.spond if started from tnet
1. Control Room?
2. Local Panal?
NOTE: Include components actuatea (1.5)

QUESTION 6.02 (3.00)

i A. Wnen a scram signal occurs at powers describe IN DETAIL now the
Control Rod Drive and its associated Hydraulic Controi Unit function
to inser t the control rod. Include which components opens closes
energizes de en er gi zes and motive force for the entire rod travel
as a MINIMUM in your answer. (2.0)

8. Explain HOW the Flow Control Valve in the CR0 Hydraulic System
responds during a scram and WHY. (1.0)

|

QUESTION 6.03 (3 00)
i

An automatic RCIC initiation has occurred. Subsequently, RCIC
inJaction was automatically terminated due to high reactor water
level.

| A. What component in tne RCIC systes functioned to automaticall y
I te rminate the injection? (0.5)

3. Assuming no operator actions how will RCIC respond to a subsequent
decreasing water level? (1.0)

.

C. If a RCIC " Turbine Test" nad been in progress when the i ni ti al
automatic initiation signal nad been receiveds how would the *

system have responded? (1.0)

O. Its following the initiations the RCIC turbine had tripped on'

| overspeeds could it be reset from the Control Room? (0.5)

I

!

|

:

:

l_
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QUESTION 6 04 (3.00)

For EACH of the following conditions, state whether a scrass hal f-scr am,
,

rod clock, or no action is generated. For conditions that produce more
than one action, state the more limiting action (i.e. half-scram
is more li mi ting than a rod block).

a. Loss of one RPS MG sct
o. Turoine trip at 20% power
c. Two main steam lines isolated, Mode switch in RUN
d. APRM B downscale, Mode s wi tch in RUN
e. Scram discharge volume level i s a t 19 ga l l ons

f. Load reject at 50% power (3.0)

QUESTION 6.05 (3.00)

The pl ant is operating at 854 power witn the Feedwater Level Control
System in THREE ELEMENT control. An inadvertent HPCI injection

occurs. Assume NO Reactor Scram occurs.*

| A. Describe the response of the Feedwater Level Control System to
the HPCI injection. Discuss changes in reactor water level and
feed pump speed and flows JUSTIFYING EACH. Continue your di s-
cussion to a stable condition with HPCI injecting at r ated flow. (2.0)

8. dr iefly expl ain how the response and final conditions would be
di f ferent had the Feedwater Level Control System been in SINGLE
ELEMENT control instead of THREE ELEMENT. (1.0)

f QUESTION 6 06 (3 00)

| A. Wi th regard to the Rod Worth Minimizer (RWM), what two features
are available to clear or Dypass rod blocks that occur as a
result of a position sensor failures? (1 0)

8. How does the Rod Sequence Control System allow f or the clearing
or bypassing of a failed position indicators? (0.53

| C. When are the RWN and RSCS systems automatically bypassed, an d
|

In each case, what parameter is used to initiate the Dypass

|
action (include setpoints)? (1 5)

|
|
,

___ __ _ _ _ _ __ . . _ _ . _ _ _ . . _ _ _ _ _ _ _ . _ _
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QUESTION 6.07 (3.00)

What p arameter s will De indicated on the Rod Block Monitor meter
uitn tne meter switch in each of the following positions'

a. . Input

D. Count
c. Reference
d. Stock
o. Flow
f. Average

QUESTION 6.08 (4.00)

The reactor is operating at 1004 power with recirculation flow control
in mas ter manual . What will be the effect on SOTH recirculation
pumps A and 8 speed due to each of the f ollowing conditions or events
and EXPLAIN what the failure does to the recirculation flow control
systein.

a. Master Controller output fails LOW (1.0)

o. One feed flow detector (of two) f ails to O lbs/hr (1.0)

c. Full open indication on recirculation pump A discharge valve
is lost at the valve. ( Assume bypass valves are open.) (1.0)

,

d. Signal to recirculaton MG set B scoop tube falls to O (1.0)L

t

!

|
l

|-
!

!

,

, . , . _ _ _ _ _ . . , _ . _ _ _ _ , , . ..y , . _ . _-.-..,-.,,,_,y..-,.--..r___,,,,cm.,.,-, , , _ . , . . . . _ , , , , , , _ , _ _ _ _ ,...m.,m
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QUESTION 7.01 (3.50) .

dhen a fire has been reported to the Control Rooms

A. WHAT actions are required Dy the NCO when the person finding
tne fire reports to the Main Control Room? (2.5)

6. WHAT actions are required of the Shif t Supervisor / Emergency
Director? (1.0)

,

QUESTION 7.02 (2.00)

dnile controlling reactor pressure following a reactor isolation
(MSIV.closurels HOW is the next saf ety-r eli ef val ve that will be
used determined and why is this procedure used?

'

QUESTION 7.03 (2.50)
,

When operating the RHR System in the Shutdown Cooling Mode and
a loss of flow occurs, EXPLAIN WHY re actor level should be raised

,

to 234.5". Include TWO potential problems that could occur if the
i level was not increased.
r-

QUESTION 7.04 (3.00)

A reactor scram has occurred. Four adjacent control rods have
f ailed to insert past positi on 06.

A. Ma'tch the following sets of indications wi th the appropr iate
potential problem type. (1.5)

| 1. 3 RPS white lights are ON a. Air problem
2. All RPS white lignts are OFF, b. Hydraulic problem'

4 bl ue lights, on the full c. Electrical problem
core displays are NOT ON

L 3. All RPS white lights are OFF, all
blue lights, on the full core'

display are ON

- 6. With a number of control rods immovable, such as aboves what
further criteria needs to be met, per F-AOP-1 Reactor Scrams
to warrant initiating Standby Liquid Control? (1.5)

|
!

.

9'-t'*"N- qpr Mr @ e4 vAv4 * 954 + -te &%wg ew -p%-p--,f..y ,o 9%,,,,.,,,,,,e,.,_ , _ , _ _ _ _ _ _ _ _ , _ , _ _ . , , , ,_ ,,,
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QUESTION 7 05 (4.00)

F-EOP-28, Pl ant Shutdown From Outside the Control Room, lists
two specific actions that should oc performed prior to leaving'

the control room. These are actions that change the status or
position of a component or system. WHAT are these two (2)
actions performed in the Control Roo.a AND how may they also
os performed from outside the Control Room if necessary?

.

QUESTION 7.06 (3 00)

A. wn at are+the FOUR BASIC OBJECTIVE S the operator is to achieve
in the event of a pipe break witn respect to the core and
containment (F-EOP-33)? (2.0)

6. Which type of level instrument (GEMAC or YARWAY) should the
oper ator use f or level indication during r apid vessel de-
pressurizations particul arly below 500 psi g? What makes
tne OTHER type UNDESIRABLE 7 (1.0)

QUESTION 7.07 (3 00)

While performing a normal shutdowns-per procedure F-0P-65;

A. Why does the procedure have you remove the 'C' condensate
and 'C' booster pump 'from service first vis the 'A' or the
'B' pumps? (1.0)

8. There is a caution note stating to continue to insert control
rods to hold power down. WHY is power increasing? (0.5)

'

i
C. When inserting IRM's at what power level are they inserted

AND what is done to inser t them?' (1 5)

!

QUESTION 7.08 (2.00)

A feedwater flow control system failure occurs which results in
caximum feedwater flow. The plant is operating at 75% and all+

systems are in their normal at power lineups. *

WHAT are the required immediate operator actions in accordance
oith procedure F-SP-117+

:

.

1
'

__ . _ _ _ _ _ ___.. .._. _ _ _ _,_, _ _ __ _ _ _ _ _ . _ . _ . _ _ . _ _ _ . _ , - _ - _ _ _ _ _ _ _ _ _ _
-
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'

,

QUESTION 7.09 (2.00)

How would the.following parameters change on a f ailed jet pump?

8. Reactor Power and Generator Output
D. Indicated total core flow

! c. Core plate dif f erential pressure
d. Loop flow on affected side

'l

1

i

I

|
|

r

,

|

. _ , _ _ _ . . . _ _ _. . . _ . . _ . - . _ . . . _ . . . _ _ _ _ _ . . . . , . . _ _ . . _ _ _ _ . . , _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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QUESTION 8.01 (2.50)

According to the Technical Speci fications definitionss WHAT does
Primary Containment Integrity mean?

30ESTION 8.02 (3 00)

What are four (4) of the five (5) conditions that constitues an
i nop er abl e Contr o'l Rods according to the JAFNPP Tecnnical
5pecifications?

.

QUESTION d.03 (3.00)

dhat are the six (6) conditions which require a Radiation Work
Permit (RWP) to be issued?

QUESTION 8.04 (2.50)

What is the purpose of administering Potassium Iodine (KI) to
indiviauals during a release of radioactivity to the environment?

i QUESTION 8.05 (2.00)

If the Hign Pressure Coolant Injection (HPCI). system is found to be
inoperable, what are the requirements for continued reactor operation?

QUESTION 8.06 (3 00)

dnat is required to make a toeporary changes which does not change
the intent of the procedures to a proceoure which is required to be
reviewed ny the Plant Operations Revi ew Committee (PORC) AND how
is a PORC review requirement identified?

QUESTION 8.07 (2 00)

According to the J AFNPP Tecnnical Specification the minimum
downcomer submergence is 51 5" which results in a minimum
suppression chamber water volume of 105,600 ft3. WHAT is the
bases for this minimum suomergence?
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QUESTION 8 08 (3.00)

A. Wnat are the whole body raalation exposure GUIDES at
James A. FitzPatrick Nuclear Power Plant? (2.0)

B. What are the whole body radiation exposure LIMITS for
radiation workers per 10 CFR 207 (1 0)

QUESTION 8.09 (2.00)

What would De the reporting requirements for the following
conditions:

A. The plant is in a condition not covered by operating and
esorgency procedures. (0.5)

8. Tne loss o f the of f si te notification system. (0.5)

C. A valid automatic initiation of tne Reactor Protection
System (RPS). (0.5)

D. A shutdown was commenced because the plant was in violation
of the Technical Specifications. (0 5)

.

QUESTION 8.10 (2.00)

With regard to a surveillance item that is schedulled every 30 days
and is due on the 15th of the month; _

A. Today is the 20th of the month and the surveillance has not
Deen performed. Is this a Tech Spec violation? CYES or N01
Explain why or why not. (1.0)

i

| d. When would the next months surveillance be due AND if that
surveillance date could be exceeded? EXPLAIN. (1.0)

|

'

.

|

|

!

!

I
|
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EQUATION SHEET*

,

.

.

f = ma v = s/t Cycle efficiency = (. et work1

cut)/(Energy in)
2s = V t + 1/2 atw = mg a

2
E = mc

,

~

KE = 1/2 mv a = (Vf - V )/t A = IN A=Ae
o g

PE = mgn

Vf*V + at w = e/t x = zn2/t1/2 = 0.693/t1/2o
2 1/2" **

-

y,y 3p nD
((e /2) * II )3A= l b4

i - t2 = 931 an *

m = V,yAo -Ex
,

O
. .

Q = mCpat
I=Ie'#0 = UA A T g

Pwr = W ah I=I 10 * *
f c

TVL = 1.3/u
sur(t) HVL = -0.693/nP = P 10

P = P e*/
O

SUR = 26.06/T SCR = S/(1 - K,ff)
CR = S/(1 - K,ffx)x

CR (1 - K,ff)) = CR II ~ eff2)SUR = 26s/t* + (S - p)T j Z-

T = ( t*/a) + ((a - o VIo] M " I/(I - Keff) = CR)/Go',

y . t/(, a) M = (1 - K ,ffa)/(T - K,ff))
'

T = (s - o)/(Io) SOM = ( - K,ff)/Keff
',* = 10 secoMj-a = (Keff-1)/K,ff = *eff/Keff
A = 0.1 seconds.

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

ii-Id2 ,2 2
Id

P = (uV)/(3 x 1010) Id gdjz 22
2

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

.

W.ter Parameters Misce 11aneous Conversions
.

1 gal. = 8.345 tem. 1 curie = 3.7 x 1010eps
1 ga]. = 3.78 liters 1 kg = 2.21 lem

3 Stu/nr1 ft4 = 7.48 gal. I hp = 2.54 x 10
3 1 mw = 3.41 x 1.06 Stu/hrDensity = 62.4 lbg/f t

Density = 1 gm/c9 lin = 2.54 cm
Heat of vaporization = 970 Stu/lbm *F = 9/5*C + 32
Heat of fusion = 144 Stu/lbm *C = 5/9 (*F-32)
1 Atm = 14.7 psi = 29.3 in. Hg. 1 BTU = 778 ft-lbf
1 ft. H O = 0.4335 lbf/in.

2

(

- - - - - _ . , - - - . _ - . _ _ _ . _ , , - - - _ . - _ . -,.,___. . _ - -. . . _ - - - , - _ ,_ .-.
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ANSdERS -- JAF -- 84/03/20 -- MORGAN, T.

MASTERC0PY
|
'

ANSWER 5.01 (1.S0)

A. Inis results in a time lag between power change and heat
dissipation and leg time for moderator temperature and void

( coefficients to effect power but this causes doppler to have-
aore of an effect. (1 0)

d. 5-6 seconds (0.5)

i

! REFERENCE
Generi Electric Heat Transfer and Fluid Flow pg 9-102

|
!

!
ANSWER 3.02 (1.50)

,

A. 1. Out 4. Out'

2. In 5. In

! 3. In 6. Out (63 0.15 ea) (0.9)
6. Heat malances are perf ormed to insure the accuracy of the

nuclear Instrumentation. (0.6)

l' REFERENCE
|

General Electric Heat Tr ansf er and Fluid Flow pg 8-31
|

|
,

ANSWER 5.03 (3.50)

A. See attached Figure 9-26
(5 at 0.5 each) (2.5)

B. Bypass flow is important to prevent excessive voldingCO.333 due
to convective heat input and direct gamma and neutron heating

|
In the bypass regionCO.333 and cool the nuclear instrumentation,

detectors (0.333 (1.0)

|

REF6RENCE

L
General Electric Heat Trans f er and Fl uid Flow pg 9-56, Figure 9-26

i

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

' : 3. Fuel . Support-Lower Tie Plate L
s 4. Control Rod Guide Tube-Fuel Support * '

.. ! 5. Control Rod Guide Tube-Core fiupport Plate
/////pj## j 6. Core Support Pla te-Shroud9
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n - U////2M S. Control Rod GuiG |ube-Guide Hous ing

,
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~
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Figure 9-26 Core Byposs Flowpaths i
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64/03/20 -- NORGAN, T.ANSWERS -- JAF --

ANSWER 5 04 (3.00)

A. Rapid power increases cause tne fuel pellet to expand f aster
than the fuel rod (clad) (0.5) thereoy causing contact with
the fuel and exerting a highly localized stress on the clad
(0 5). (1.0)

B. The soak period allows tne fuel rod (clad) time to expand
elastically to accomadate the stress exerted on i t by the
pellet. (1.0)

C. Final time 12 hrs prior to reducti on 3 0300 - 12 nrs = 1500.
Final nodal power at 1500 11 0 kw/ft + (15 hrs-x .10 kw/ft) =

12 5 kw/ft. Power was >/= 12.5 kw/ft for 12 hours so this
Decomes the valid preconditioned value for this mode (0.5).
Power can be returned to 13 0 kw/f t at .10 kw/f t/hr whi ch

(c,..?^ h Xa, h 4M N &"h .}(10)would take 5 hours (0.5). .

REFERENCE
PCIONR Section, General Electric Heat Transfer and Fluid Flow
pg 9-107 through 9-110

ANSWER 5.05 (4 00) ~

.4 . Total steam flow remains constant although turbine steam flow
is decreasing because the bypass valves open. (1 0)"

.2 . APRM reading increases as pressure increases and then sharpl y
,.

drops as the reactor scrams on ni gh pressure. (1.0)'

J. Core flow increases af ter tne scr am due to the onange in two-
phase flow resistance and then decroses as the recirculation
pumps run back to minimum flow when f eedwater flow < 20%. (1.0)

,.

j ;4. Pressure increases to the scram setpoints and then decreases
af ter the scram to " 920 psig where tne bypass valves control'

pressure af ter the control valves fully close. (1.01

REFERENCE
General Electric Transient Analysis

y

,

..- -- - - _ _ _ _ - -._._ ._ - .- - _. .
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ANSWERS -- JAF -- 84/03/20 -- MORGANs T.

.

ANSWER 5.06 (2.50),

I A. The delayed neutron fraction is the percentage of fission
neutrons that are born delayed. (1.0)

8. U-238 (0.5) ,

C. Decrease (0.25) As Pu-239 pr oduc ti on increases (0.25), and
U-235 decreases (0 25) the core average will decr ease due to
Pu-239's Seta being so much smaller (0.25). (1.0#r

REFERENCE
; NUS Reactor Theory section 11.3

ANSWER 5.07 (2.00)

1. Soron depletion (0.5). Baron absorbs a neutron and is lost for
neutron absorbing purposes (0.5). (1.0)

2. Pressurization of the contro l rod (0.5). Helium production
from the neutron absorption (0 5) will eventually pressurize
the control rod and could lead to swelling of tne control ro d. . (1.0)

.

REFERENCE
NUS Theory 15.3-3

,

ANSWER 5 08 (2 00)

The fact that UG-2 is a poor conductor of heat is a good
characteristic CO.53 during the excursion since the high buildup
of heat in the fuel Co.53 causes a larger insertion of negative
reactivity CO.53 which tends to limit the magnitude of the
excursion. g (2.0)a : w w[0.53 .y M g g. o-

M S'
DEFERENCE
NUS Reactor Operation 8.2-5

.

I

I

6

' - .: 4 -_.-.. ___.___ _.
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ANSdERS -- JAF -- 84/03/20 -- MORGAN, T.

ANSWER 5.09 (3 00)

A. Power level and time at tnat level OR simply power history. (0.5)-

8. A radial xenon oscillation could occur by increasing power'

in the center of the core. As the xenon burns outs positive
reactivity would be added to the center of the cores causing
power to increase more in tne center of the core. CO.753 If
total power is held constants the fringe power decreases, reducing
the xenon burnout in that area. As menon concentration begins

to increase in the center of the cor es the flux would be shi f ted
to the outer regions of the core causing more xenon burnout
in the outer regions. This may continue for several days.CO.753 (1 5)

C. False C0.253 The Xenon productio n r ate is directly proportional
to power level, but removal rate is proportional to Xenon con-
centration and it contains a power ospendant terms thermal
neutron flux. Since flux I; directly proportional to power level
the burnout becomes less significant. This results in an
equilibrium Xenon value which is higher than the original
equilibrium value but less than twice tnat of the original
concentration.CO.753 (1 0)

REFERENCE
NUS Reactor Operation 10.4-6

.

ANSWER 5.10 (2.00)

Loss = depletion coefficient / power coefficient
,

a-o X 10 E-4 dK/K per day /-2.8 X 10 E-5 dK/K per MWt'

= 21 4 MWt/ day

' End of Operating Cycle = 2430 Mdt X .3 = 731 MWt

Time = power lost / loss rata = 731 MWt/21 4 MWt per day = 34.1 days (2 01

REFERENCE
NUS Re actor Oper at ion 14.1-5s 6

!

- ~ . _ _ . . _ . __-,_..___._____-____________.-_.__.--..n.-_-_____s-____._.-.-.a- -
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ANSdERS -- JAF -- 84/03/20 -- MORGANs T.

AN3WER o.01 (3.00)

;_ A. To ensure the boron stays in solution (0 5)
'

d. Ready _ lights indicating continuity go OUT(0.5)
Two milliammeters in the back of the 9-3 panel (0.5) (1.0)

C. 1. The selected pump will s ta r t ( 0. 5 ) and both injection,

' valves fire (0.5).
2. The selected pump starts (0.5). The squib valves do not

fire. (1 5)

AEFERENCE
F-OP-17 S t an db y Li qui d Contr ol Systes

ANSWER 6.02 (3.00)

_

A. A scram signal deenergizes the scram pilot valves (0 33), v en ti ng

| air from the scram inlet and outl et valves, allowing them to
o p en( 0. 3 3 ) . This vents water from the overpiston area of the
CRD to the SDV(0.33) and applies HCU accumulator water to the (2.0)
underpiston area of the CRD(0.33). This dp provides the ini tial

:

i motive force for the rod (0.33). As accumulator pressure drops
| below reactor pressures a ball check valve in the CRD opens to
' apply reactor pressure to the CR0 to complete the scram stroke (0.33).

d. As accumulator pressure decreases during the scrans ch ar gi ng water
flow to the accumulator increases (0.5). As flow to the char ging
header increasess the flow sensed by the flow control valve's
detector increases causing the flow control valve to throttle
to its minimum position (0.5). (1.0)

L
AEFERENCE'

CR0 Hydraulics Lesson Plan
CR0 Mecnanism Lesson Plan

ANSWER 6.03 (3.00)

A. The Turbine Steam Inlet Valve or 13-MOV-131 (0.5)

d. Wnen level decreases to tne initi ation level of 126 5"s the 131
valve will reopen. (1.0)

C. The turbine test circuitry would be automatically bypassed and
the flow controller would control normally. (1 0)

D. The mechanical overspeed must be reset loc all y. (9 0 ) (0.5)

REFERENCE
F-OP-19 RCIC System

a----_---- . - - - _ _ _ _ . _ _ _ _ _
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MORGAN, T.ANSdERS -- JAF 84/03/20 ----

ANSdER 6.04 (3 00)

a. . half-scram
o. no action
c. half scram
-d. rod block no d. g,

w
: e. emr-ntrrw

| f. scram (6 3 0.5 ea) (3.0)

REFERENCE
RPS Lesson Plan, RMCS Lesson Plan

' ANSdER 6.05 (3 00)

A. RPV level would increase due to the extra HPCI injection flow (0.4).
.

Inis flow is not sensed by the FWLCS so the RFP will not immediately
decrease speed (0 4). As RPV level increases, a level error
si gnal will develop which results in RFP speed decreasing (0.4).
Level will stabilize at a point high enough where the level
error signal compensates for the HPCI Injection flow (0.41.
Total feedwater flow will decrease by the amount of HPCI injection
flow (0 4). (2 0)

| 8. As soon as level deviates from the setpoint, the FWLCS will
decrease RFP speed to maintain level (0.33). Final level will
remain the same(0.33). Total feedwater flow will decrease
by the amount of HPCI injection flow (0.33). (1.01-

1 -

REFERENCE
Foodwater Level Control Lesson Plan
BdR-4 Transients

ANSWER 6.06 (3.00)
ou % W 9Wm

A. alternate rod insertion and withdrawal limits (0 5)
sucsti tute rod positions (0.5) (1.0)

8. Tne full out-full in reed switches may be bypassed (0.5)

C. The RSCS is bypassed at 305 power (0.5) as sensed by first stage'

turbine pressure (0.25). The RWM is bypassed at 254 power (0.5)
as sensed by steam flow (0.25). (1 51

( 9 i . : ' !u ,J (/Alu)%f. A > # #>$

REFERENCE
F-OP-64 Rod Worth Minimizer
F-OP-6,9 Rod Sequence Control System

| T. f. ?. 2 6 3d '3.b
|
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ANSdERS -- JAF -- 84/03/20 -- MORGANs T.'

ANSWER 6.07 (3.00)

a. Inputs Any of the LPRM inputs
o. Counts The number of LPRM inputs which are oper able
c. References The reference APRM input
d. Block: The trip level reference
e. Flows The flow input to the slope and bias circuit
f. Averages The RBM channel output (6 3 0.5 ea) (3.0)

.

DEFERENCE
RSM Lesson Plan-

,

ANSWER 6.08 (4 00)

8. Botn recirculation pumps run back to 444(0.5) as limited by the
dual limiter on the output of the master controller (0.5). (1.0)

o. Sotn recirculation pumps remain at their original speed unless
level drops to < 182". (ay *.g h g q .t/ M (1.0)

c. Recirculation pump A runs back t o AG44 0. 5 ) due to the discharge
valve not full open oypass around the 30% limiter not met (0.25).

i. Recirculation pump 8 speed unaffecteo(0 25). (1 0)

d. Recirculation pump speeds remain the same(u.5). The scoop tune
on the B NG set locks up(0 5). (1.0)

REFERENCE
Reactor Recircul ation System Lesson P lan
F-OP-27 Recirculation System

i-
*

,

!
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ANSWER 7 01 (3.50)

A. 1. Ask the person reporting the fi re and determine the followingt
a. Location of the fire
b. Extent of the fire
c. Type of fire (1.0),

i Z'. Sound the fire alarm twice for about 10 sec each and then
make the following announcement twice over the p.A.*

" Attentions Attention; There is a fire (location). The fire
brigade shall report to (location) lamediately. All other
personnel remain clear of that area." (1 0)

3. Provide information to the Fire Brigade Leader and S.S. (0.5)
; d. 1. Notify the Plant Fire Protection Supervisor of the conditions. (0.5)

2. Initiate search and rescue oper ations if necesary. (0.5)
Cp h - I4 f) 9/EAP-) & W.

REFERdNCE
i JAFNPP EAP-3 pg 2 & 3

i

ANSWER 7 02 (2.00)

By using the chart provided in the procedure to determine the
.

uldest seperation of discharge points in the torus. (1 0)'

This minimizes the number of cycles on each safety-relief and
cinimizes the local heating of pressure suppression pool water. (1.0)

f

( REFERENCE ,

j JAFNPP F-OP-1 sec 5 pg 15 & 16

|
|~

ANSWER 7 03 (2 50)

Raising reactor level assures adequate coolant mixing through
natural circulation (1 0). Potential problems include temperature
stratification, loss of valid tempera ture indication, boiling ino

|
tne vessel, or vessel pressurization ( Any 2 at 0.75 each). (2 5)

REFERENCE
F-0P-13 RHR System pg 13

i

:

f

| i

s
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ANSWER 7.04 (3 00)

A. 1. c
2. a
3. e (3 3 0 5 ea) (1.5)

6. Reactor cannot be xept suocritical(0.5) AND
Raastor water level cannot be mai ntained(0.5) OR
Suppression pool temperature )( 110 dag F(0.5) (1.5)

REFEREhCE
F-AOP-1 Reactor Scram pg 5s6

ANSWER 7 05 (4 00),

Insert a manual scram (1 0) and trip the main turbine (1.0) prior to
loaving the control room. If necessarys trip the turnine from the
front standard (0.5)s deenergize the RPS from the distribution
panels in the relay room (0.5)s open the RPS MG set supply or output
breakers (0.5), and Iso late ano vent the scram ai r he ader (0.5 ). (4.0)

REFERENCE
F-EOP-28 Plant Shutdown from Outside the Control Room pg 2

,

ANSWER 7 06 (3 00)

A. 1. Maintain cJre cooling
2. Limit of f-si te r adiati on release
3. Place the reactor in a safes staple condition
4. Keep the torus bulk temperature below 120 F (4 3 0.5 eal (2 0)

8. GEMAC(0 5). YARWAY's are more susceptible to reference leg
,

(1.0)fIashing(0.5). g gy A _ _
,,

,

MM "" 0
REFERENCE
F-ECP-33 Small Break Accident pg 2,4 fgd)

.

r
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ANSWER 7.07 (3 00)

u. The 'C' pumps are powered f rom tne 10700 bus which is lost
; when the station generator is taken off the line.. (1.0)

6. Feedwater heating is decreasing. (0.5)
C. At "104 power C0.53

1. Check at least 3 IRM channels per scram channel are
operative.

2. Positicn all range switches to the least sensitive.
3. Insert all IRM's
4. Adjust switch so IRM's read on scale and perform

F-ST-5C. C4 3 0 25 eaJ (1 5)

REFEdENCE
JAFNPP F-OP-65 Normal Startup and Shu tdown Procedure

ANSWER 7.06 (2.00)

1. Place feedwater controller in manual and attempt to reduce feed
flow, and maintain normal level.

2. If level reaches 222.6"s verif y main and f eed pump turbines trip.
Trip them malnually if not done automatically.

_

3. If turbine trip occurs, verify turbine bypass valves open.'

4. If turbine trip occurss follow F-OP-2 (Turbine and/or Generator
Trip) also follow F-AOP-1 (Reactor Scram). (4 3 0.5 ea) (2.0)

RdF6RENCE
JAFNPP F-SP-11 pg 2

'

ANSWER 7.09 (2.00)

a. decrease c. decrease
D. increase d. Increase C4 3 0.5 eaJ (2 0)

REFERENCE
JAFNPP F-AOP-29 pg 2

.-
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ANSWER 6.01 (2.50)

Primary Containment Integrity means that the drywell and pressure
suppression chamber are intact and all of the following conditions
are satisfied (0.5)
1. All manual containment isolation valves on lines connected to

! the Reactor Coolant System or containment which are not required
to De open during plant accident conditions are closed. (0.5)'

2. A t least one door in each airlock is closed and s ealed. (0.5)
3. All automatic containment isolation valves are operable or

de-activateo in the isolated position. (0.5)

4. All blind flanges and manways are closed. (0.5)

.

REFERENCE
JAFNPP Tech Spec Sec 1.0.M pg 4 & 5

:

ANSdER 8.02 (3 00)

1. A control rod which cannot be moved with control rod drive
pressure.

2. A control rod has a cracked collet housing.
3. A control rod with scram times gre ater tnan those permitted

,

by Tech Specs.
4. A control rod with inoperable accumulator.
5. A control rod whose position canno t be positively determined.

(4 3 0.75 ee) (3.0)
i

! REFERENCE
! JAFNPP Tech Spec 3 3.A.2 2,c and e. pg 89 & 90
|
|

ANSWER 8.03 (3.00)

1. CC] Contamination levels greater than 10,000 dps/100 cm2 (or
.a .i.esi; e ;r. M b (0.5)10,000 cpa/ft2) e h wavrev v,

| 2. CA] Airborne radioactivity requiring the use of respiratory
L protection equipment. (0.5)

! 3. CH3 Neutron radiation exposure >5 ares /hr. (0.5)

| 4. CH3 High Radiation Area entries. (0.5)
5. CUJ Unknown conditions in an area to be entered. (0 5)
6. CMJ Maintance of equipment, contro ls or instrumen tation in

areas where the radi ation leve l is >5 ares /hr. (0.5)'

REFERENCE
JAFNPP Rad Protection Procedure 2 2 3 pg 12

i

(
. - . - - - . _
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ANSWER 8.04 (2.50)
<

Tne purpose of using Potassium Iodine is to saturate the Thyroid
gland with stable inodine [1253 so r adioactive iodine will be
" blocked" or prevented from collecting in the thyroid gland. C1 253 (2.5)

REFERENCE
JAFNPP EAP-19 pg 1

ANSWER 8.05 (2.00)

To insure all active components of the fe lowing are enerab8ea

1. ADS
'

2. CSS ,

3. LPCIS
4. RCICS (4 3 0 5 ea) (2.0)

REFERiNCE
JAFNPP Tech Spec 3.5.C.1.a pg 118

ANSWER 8.06 (3.00)

The temporary change can be made provided it is approved by two (2)
comper s of the plant staf fs at least one (1) of wnom shall hold a (1.51
SRO licenses. Within one (1) working days tne temporary change shall
ce reviewed by the opproplate department superintent if he was not
one of the originators. (1.0)
The procedurcs whose title is followed by an asterisk (*). (0 5)

DEFERENCE
JAFNPP Admin Procedure 1 4 pg 3 & 5

ANSWER 8 07 (2.00)

The majority of the Bodega tests (9) were run with a submerged
length of 4 ft and with complete condensation. Thus with
respecc to downcomer submergences thi s specification is adequate.

AEFERENCE
JAFNPP Tech Spec 3.7 Bases pg 188

i
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ANSWER 8.08 (3.00)

A. 200 mResCO.253 per TLD per iod or " 15 daysto.253
1000 mRemCO.253 per calendar quar terCo.253
4000 mRenCO.253 per yearCO.253
500 mReaCO.253 for a gestation periodCO.253 (2 0)

d. 3 RemCO.253 per quarterCO.253, no t to exceed 5 times N-18CO.253
an d wi th an NRC f or m 4 C 0 25 3 (1.0)

REFERENCE
Radiation Protection Procedures Section 2 7 Radiation Guides and
Limits

ANSWER 8 09 (2 00)

A. I hour C. 4 hours
6. I hour D. I hour

REFERENCE
10 CFR 50.72

ANSWER 8.10 (2.00)

A. t40 because of the */- 254 allowance or 7.5 days (1.0)

6. The 15th of the month with a maxious of 7.5 days (1.0)

REFERENCE
JAFNPP Tecn Spec 1 0.T pg 5 & 6 *

|

t ,
'


