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Examination Summary

Examinations administered on April 30 and during the week of June 24, 1985

Report No. 50--461/0L-85-01)

e written examination was administered on April 30, 1985, and oral examinations
were conducted during the week of June 24, 1985.

Results: Eighteen candidates successfully completed the examinations.




REPORT DETAILS

Examiners

M. King, EG&G

C. Kvamme, EG&G

T. Morgan, EG&G

J. Munro, Region II

K. Brockman, Region II

T. Lang, Region III, Chief Examiner
E. Plettner, Region III

Examination Review Meeting

At conclusion of the written exam, the examiners met with six members of
the plant staff for exam review. The list of comments generated are
included on Attachment A for the RO exam and on Attachment B for the SRO
exam.

Exit Meeting

At the conclusion of the site visit the examiners met with representatives
of the plant staff to discuss the results of the examination. Those
individuals who clearly passed the oral and/or simulator were identified
in this meeting.



ATTACHMENT A

Resolution of Facility Comments
Clinton RO Exam

April 30,

Question 1.20

Facility Comment: To vague as to what "rupture" means as three of the four
couid be correct answers.

Resolution: Comment accepted. Will include the words "caused by high
stress” on future questions. No change to answer key.

Question 2.01

Facility Comment: Set point for timer was changed from 8 minutes to
6 minutes.

Resolution: Comment accepted with answer key change to show the correction.

Question 2.03:

Facility Comment: Answer for auto shift has been deleted in regards to low
temperature in RCIC tank.

Resolution: Comment accepted with answer key changed to show deleted answer.

Question 2.04:

Facility Comment: Answers of high radiation in fuel building exhaust, fuel
floor has been changed to just fuel building exhaust.

Resolution: Comment accepted and answer key corrected to show the change.

Question 2.05:

Facility Comment: Answer of load limit set point in some references say 110%
instead of 105% and max combined flow some references say
110% instead of 115%.

Resolution: Comments accepted and answer key corrected to show both
reference set points as acceptable answers.

Question 3.02:

Facility Comment: Answer flux manual control is also called loop auto and
master manual control is also called flux auto at the
facility.

Resolution: Comment accepted and answer key corrected to show both as
acceptable answers.




Question 3.03:

Facility Comment: Answer of 9871 amps and 30,297 amps is usually expressed
in percentages as 25% and 80%.

Resolution: Comment accepted and answer key corrected to show both as
acceptable answers.

Question 3.04:

Facility Comment: These are three PT's the other two are for discharge
pressure indication and F042 valve test.

Resolution: Comment noted but not needed to answer the question asked. No
change to answer key made.

Question 3.05:

Facility Comment: At Clinton Power Station the feedwater flow signal is from
the pump discharge. Correct answer for question asked is;
“the loop flow is for recorder indication and for
interlocks associated with Recirculation Pumps."

Resolution: Comment accepted and answer key changed to show correct answer.

Question 3.06:

Facility Comment: Answer of "half scram" does not exist at Clinton power
station. Correct answer would be rod block.

Resolution: Comment accepted and answer key changed to show correct answer.

Question 3.10:

Facility Comment: Answer of hydraulic power unit failure may be broken down
into high temperature or low level in o0il reserve.

Resolution: Comment accepted with answer key changed to include them as
correct answers.

Question 3.11:

Facility Comment: NRHX outlet of 140° will shut F004.

Resolution: Comment rejected since the question asked for isolation of
system which includes both inlet and outlet valves. F004 is
the inlet valve only.




Question 4,02:

Facility Comment: Reference number of 3304.04 should be 3304.01. Probable
typing error,

Resolution: Comment accepted and answer key changed to show correct
reference number.

Question 4.03:

Facility Comment: Answer has updated version of reference. We used older
version in class. Either answer should be accepted.

Resolution: Comment accepted and answer key changed to accept either
version as correct.



ATTACHMENT B

Resolution of Facility Comments
Clinton SRO Exam
pri s

Question 5.6:

Facility Comment: APLHGR is in the power distribution limit section of
Technical Specification 3.2.1.

Resolution: Comment noted but MAPLHGR is more restrictive and thus no
change to answer key.

Question 5.8:

Facility Comment: Answer (d) can also be correct. The power level is not
dependant entirely on source. The rate of the rod pull
is more significant.

Resolution: Comment rejected because rod pull rate was not changed only
source count rate, thus no change to answer key.

Question 6.01:

Facility Comment: Answer possibly lifting of SRV's with water was not taught.
Resolution: Comment rejected, because it was in the training material.

Question 6.04:

Facility Comment: 7Juestion did not ask for setpoints in answer.

Resolution: Comment accepted. Setpoints were included in answer key as
possible correct answers for low pressure or coolant
temperature.

Question 6.08:

Facility Comment: Answer the one that remains most constant assumes control
is correct, not the one that has a lesser change.

Resolution: Comment accepted and answer key changed to show correction.

Question 6.09:

Facility Comment: Answer of "because reactivity addition rate is important"
from a different reference is also correct.

Resolution: Comment accepted and answer key changed to show both answers.




Question 8.12:

Facility Comment: Reference should be 1401.05 not 1404.05. Typing error.

Resolution: Comment accepted and answer key corrected.
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Category 5 Theory of Nuclear Power Plant operations, Fiuids ana Thermedynamics

3.1

5.2

Las

The change in reactivity associated with a change in Keff (1.0)
from 0.320 to 1.004 is approximately;
a. 0.091
. 0.084
¢. 0.087
1. 0.080
Which of the following is NOT a characteristic of subcritical . 1.0)
multiplication.
3. For equal reactivity additions, it takes 'onger for
the equiliprium subcritical multipiication level %o
be reached is Keff approaches unity.
b. I[f the reactor 1s shutdown long enough, the source
range instruments will lose there apility to determine
the subcritical multiplication Tevel even though the
core may still be at the middle of life.
. If 2 notches of rod withdrawal increases the sub-
critical multiplication level by 10 cps, then 4
notches of rod withdrawal will increase the
subcritical multiplication Tevel by approximately
20 cps.
d. Doubling the indicated count rate dy reactivity
idditions w~il] reduce the margin to critical by
approximately one nalf.
which reactivity coefficient is the mest lominant when 1.0)

oulling rads in startup and 150°F.

3. Pressure coefficient

b. Moderator coefficient

¢, Qoppler coefficient

d. Void coefficient

The highest internal stresses placed on a pressurized 1.0)

system poundary such as reactor vessel is:

a0 o e

on the thickest components during a neatup
on the thinnest components during 31 heatup
on the thinnest components during 3 ccoidown
on the thickest components during a cocldewn



s
wn
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w

The need to change the RTNDT of the reactor vessel )

1.9)
over the 'ife of the plant ‘s the result of:
i thermal cycles (heatup and cooidown transients)
0. pressure cycles {changes in pressure)
c. gamma radiation
d. neutron radiation
During a design basis accident of 3 loss of coolant, 1.0
the thermal limit that protects the fuel is £.0)
1. LHGR
b.  APLGHR
C.  MAPLHGL
d. MCPR
The quality of steam to the turbine refers to: (1.0)
a. the ratio of the vapor mass to the sum of the
liquid and vapor masses.
5. the ratio of the liquid mass to the sum of the
liquid and vapor masses.
c. the ratio of the liguid mass to the vapor mass.
d. the ratio of the sapor mass to the Tiquid mass.
which of the following statements describes the effect A {1.0)

the magnitude of the initial level of source range
counts would have on criticai rod position and the power
‘evel (count rate) at criticality:

1. The critical rod position would not be affactedq
Oy the source range count rate and the power '‘evel
(count rate) when criticality is reached would be nigher.

0. The critical rod position wouid be lower since the
source range count rate ‘s higher and the oower
level (count rate) when criticality is reached
~ould be higher.

& The critical rod position ~ould be Tower since the
source range count rate is higher and the power
level (count rate) when criticality is reached
would be Tower.

1. The critical rod positicn would not be affected by
the source range count rate and the power 'evel
(count rate) when criticality is reached would
oe lower.




L

wun
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w#hich of the foliowing statements descriDes <he reascn
for the cnange in critical power 3s the reactor oressure
‘ncreases from 300 to 1100 osi.

3. 3 decrease in Tocal guality occurs which causes
the margin Detween actual and critical gqualities
L0 'ncrease and thus power increases.

5. Steam bdubbles ‘ncrease in gquantity and .ollect nore
readily at the heat transfer surface, thus making
the transition between nucleate and film boiling
gasier.

O

Local quality decreases along the boiling iength
and thus 3 greater critical power s necessary %o
drive quality up to the critical limit.

v "“ﬁ"
1. Boiling length decreases so the voids are formed
lower in the core and(thur the critical quality
is greater lower in th&Core and transition boilings
occurs at a point below the midpoint of the core.

EXPLAIN or JEFINE the following terms:

ED Promot Critical (0.5)
b. Reactor Period (0.5)
¢ Subcritical Multipiication (0.5)

(Assume 100% power) Then reactor power .i Jeducad by
iriving rods. The recirculation pump remains
constant. Core flow changes decause of the actions

taxen. Choose the proper reason for the core Tlow change.

i. =Tow 4171 decreasze ceciause of an ncrease 10 Lwo
chase flow cenditions.

2. “low will ipcrease due to the increased naturai
circulation.

0

Flow will increa:2 because of 2 reduction in two
pnase flow conditions.

d. Flow will increase because of an increase in
two-phase flow conditions.

(1.0)



5. 12

B

5.14

Qoo

"he MAPLHGR curve increase n early core 'ife and as
axposure ncreases the 'imit degins %0 increase at 3
iecreasing rate and then decreases. (Choose the
condition that is NOT responsible for this:

3urnable poison depietion
Fission gas build-up

.ocal peiking factors
feduced heat transfer rate

which of the following statements is correct concerning
control rod worth?

3. [t is proportional to reactor power

5. [t is Tower in regions of higher relative
neutron flux

¢. It is proportional to rod speed

d. It is higher in regions of higher relative
neutron flux

Regarding MCPR (Minimum Critical Power Ratio):
3.  what PHENOMENON cou'd exist if a fuel bundle were

Jperated at 3 MCPR LESS THAN ONE and WHAT would
/ery likely be the CONSEQUENCE of the pnhencmencn?

~3b.  #HY must the Technical Specification MCPR limit

include 3 = actor when core flow is LESS THAN
JATED? Ve

— - AS

c. H0W is the margin to MCPR changed (INCREASES,
JECREASES, or IEMAINS CONSTANT) when iniet sup-
cooiing decreases’

5.15 Which of the following radiocactive i:atopic found in

the reactor coolant aoulu not indicate a leak through
the fuel cladding?

[-131
{e 133
Co=60
{r-35

.
Q.
i

.1.0)

(1.9)

(1.0)

L
i
—

1.0)
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-ategory o ?lant systems Jesign, Controi, ana Instrumentation

The water level instrument causes several trips to occur
at the Tevel 8 condition. Zxplain the nases for the trip
of the reactor feedpump. [Note protecting the turbine is
not an answer)

Thg reactor recirculation system has seals wnich could
fail. Using figure (1) provided, draw in up arrows or
down arrows in the appropriate spaces.

what signals will start the diesel engines in Oivision I
and II? (Four required for full credit)

what signais will trip the diese! engine in Division three’
(Six out of 2ight required for full credit)

The recirculation pump system has three cavitation inter-
locks. What are the interlocks and the reasons for each one?

what group isolations occur on a high drywell pressure
trip? (Three required for full credit)

State two reasons why it is important that jet pump
integrity be verified.

The THC system has twc oressure reguiators. Explain
what happens in the system when one of the *equlators \
fails high (assume a gradual failure). {po spaw-w- -« * o7/

Regarding the Control R0a DOrives (CRDs) and CRD nydraulics:

i. vhy is the nydrauiic system Flow Control Valve
nechanica’ly olocked from going complietely closea
furing a scram’

0. Why are CRD scram times measured from fully withdrawn
to notch position 13?

¢. What will result when scramming a CRD with the over
piston flow path isolated {scram discharge vaive
closed or the area manual vailve closed)?

The SRMs provide rod blocks during plant startup (i.e.,
mode switch in startup). Name three rod block signais.

(1.

ra

(2.

(3.

(1.

—

,-
[

9)

.

0)

2)

Q)

.9)

.0)

.0)

(1.0)

2)
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s

.11 The safety/relief vaives nave three/modes of speration.

.ist these three mcdes of operation. —

J

.12 Concerning APRM Gain Adjustment Factor:

Jf the following APRM GAFs, wnich is the most
conservative?

APRM GAF 1.00 - 1).38 - 0.9%9
what does an APRM GAF of 1.00 mean?

what is the APRM GAF 'imit for Clinton?

END OF CATEGORY 5

-
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(0.5)

(1.0)



category 7 Procedures, Normal, Abnormal, Zmergency, ana adiological Control

7.01 What four indications or alarms will tell you that you (2.0)
have 3 loss of feedwater heating?

2
7.01 While operating at 100% power, an air leak develops in
main condenser

A. Match the following automatic actions o = w v st

Approximately 21.6" Hg Vac 1 Trip RFPTs (0.
Approximately 7.6" Hg Vac 2. Close 8PVs (0.
Approximately 19" Hg Vac 3. Trip Main Turbine (0.
Approximately 13" Hg Vac 4 Close MSIVs (0.

_ O oW
M uvn
e St S

w

#hich of the foliowing are included in the immediate (1.
operator actions for 3 loss of condenser vacuum per

the Abnormal Operating Proceaure? (Assume siow !0ss

of vacuum)

<
S

a. Initrate power reduction by decreasing recirculation
pump flow.

b. Start the mechanical vacuum pump (if not the source
of the air leak).

O

Scram the reactor and following the Reactor Scram
Pracedure.

d. lerify proper notwell level.

7.03 Regarding the Residual +eat Removal (RHMR) Procedure,
-PS No. 3312.01, when operating in the SHUTDOWN cooling
noge:

3. ‘fou are cautioned to NOT 3llow reactor vesse| Tevel (0.
L0 decrease Delow 44 inches on the shutcdown range.
#hy is this level of concern?

i
-

b. This procedure aiso cautions you to avoid opening (0.
the RHR test return line valve and the minimum flow
bypass line vaive. Why are these valves to remain
closed?

wun
S



7.04 In reference to CPS No. 3002.031, SEATUP AND PRESSURIZATION.
natch the following startup activities with the pressures at
wnich they should be performea. (Only one correct answer
for each pressure).

7.05

a. start a turbine-driven L. 608 (0.
feed pump

b. Place RCIC in 'stanaby” 2. 00 (0.

¢. Place turbine sealing 3. 265# (0.
steam in service

d. Start SJAEs 4, 204 (0.

In procedure CPS No. 3107.01 turbine gland seal, a (0.

caution exists in the steam seal supply which states
‘0o not apply sealing steam to a stationary turbine.’
Choose the best reason for this caution from the

following:

3. Prevent overpressurizing the seals

b. Local heating of bearing surfaces and subsequent bearing
damage

c. The steam seal evaporator will reach high level and isolate

4. Local heating of rotor surfaces and subsequent rotor bowing

A reactor water isotopic analysis for iodine is required (3.

snen any of three (3) conditions occur. What are the three
(3) conditions?

Define or explain the following:

a. High radiation area (1
b. Effective half-iife (1.
¢. Curie (1
d. REM (1
[n accordance with emergency procedure #4100.01 (4.

Reactor Scram, your first step in immediate operator
actions is to ver:'fy all appropriate automatic actions
occur and manuaily perform any that do not occur. List
the five automatic actions that occur.

#hat actions are requirea if off-gas 4, concentration (1.
reaches 1%?

~

5)

5)
5)

wun
S~

.0)

.9)
.9)

)

)



7.10 The procedure for the operational ALARA Program describes (1.5}
three simple concepts that staticn personnei should utilize
to minimize their own exposure. what are these concepts’

7.11 Assume that an 3RV nas spuriously actuated and stuck open.

3. One of the immeaiate actions 'isted in CPS No. 4009.01, (1.0)
INADVERTENT OPENING SAFETY/RELIEF VALVES, is to attempt
t0 close the valve. 3riefly explain how this is done.

0. what are three (3) methods of determining if the valve (1.5)
~as successfully closea?

(f it is determined in part 3 3pove that the reiief (0.5)
/alve is still stuck open, what action should be taken?
8e specific.

“

END OF CATEGORY 7




.ategory 3 Administrative Procedures, Congitions ana Limitations

3.01 List the actions that shall be taken in the event of a

3.02

3.03

T/S safety limit viglation.

Fill in the table provided ~ith the minimum plant starf
organization (1icensed operators and others) required for
2ach mode of reactor gperation.

what is reguired to make a temporary change to a procedure’

8.04 Concerning Radiation Work Permits (RWP):

8.05

3.06

3.07

3.08

3.09

3.10

3. Whose permission is required L0 commence work covered
by a RWP?

b. what information is an individual! required to enter
on the RWP Access Log when entering/exiting the job
site?

List the conditions when the suppression pool is not
required to be operabie under operational condition 5
(per technical specification)

what are the four safety limits per Technical Specification.

what conditions must be met in order for dryweil integrity
to exist.

what are six (5) actions that should be taken oy the Control
oom Jperator upon receipt of notification of 31 fire?

Arrange the following in the proper seguence of succession
>f station responsibility when the Power Plant Manager ‘s
10t available.

3. Assistant Power Plant Manager-Maintenance

D, Superviscr-Plant Operations

e, Supervisor-Technical

4. Assistant Power Plant Mapager-Jperaticns

2. Shift Supervisor on Duty

a. Under what two (2) circumstances may an 'ndividual,

other than the person to whom i safety tagout was
issued, release the tagout?

D. who is authorized to perform this release?

(al

who must sign the release’?

{2.0)

~a

3}

(2.0)

(2.0)
(1.50)

L]

.9)

~a
wun
'

(1.9)

(0.5)

(0.5)



3.02

Position

.-,

39

R0

Condition 1, 2, or 3

condition 4 or 5

None

None



3.11 #ho nas responsibility for the following steps in the (1.5)
2post-Scram Review process’
i. Data coilection
5. Scram investigation (primary and alternate)
& Restart decision

3.12 What d0es "At the Controls' mean 'n reference %o the 1.0)
Control Room Operator s responsibility during normal
plant operation?

8.13 The reactor at CPS has several power distribution limits.
One of these is Linear Heat Generation Rate.
a. #dhat is the limit for LHGR? (0.5)
b. When does this limit appiy? (1.0)
. what must be done if this limit is exceeded? (1.0)

END OF CATEGORY 3
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CATEGORY 1
PRINCIPLES OF NUCLEAR POWER PLAN OPERATION, THERMODYNAMICS
AEAT TRANSFER AND FLUID FLOW

1.1 which of the following statements is correct regarding
control rod worth? (1.0)

a. It is proportignal %0 reactor pcwer

b. [t is proportional to rod speed

¢. It is higher 1n reqgions of higher relative neutron flux
d. It is lower in regions of higher relative reutron flux.

1.2 Which of the following is NOT a characteristic of subcritical
multiplications? (1.0)

a. [If the reactor is shutdown iong enough, the source range
instruments will lose their ability to cetermine the
subcritical multiplication level even though the core
may still be at MOL

b. Doubling the indicated count rate by reactivity additions
w11l reduce the margin %o critical by apprcximately ore hailf.

¢c. for equal reactivity additions, it takes longer for the
squilibrium subcritical multiplication ievel *to be reached
is K eff approaches unity,

(f w0 notches of rod withdrawa! increases the subcritical
witiplication level by 10 CPS, 4 notches of rod withdrawal
wiil increase the supcritical muitipiication level Dy
approximately 20 cps.

i

1.3 Which of the foilowing statements best Jescribes the oenavigr 4
)f xenon and samarium’ 1.0)

a. After a reactor scram occurs, xenon concentration initially
increases and samarium decreases.

b. After a reactor scram occurs, xenon will eventually decay
t0 a «enon free condition but a samarium “ree conditicn will
not occur until after the next refueling outage.

c. The xenon and samarium peak concentration following a scram
occurs at a time independent of the previcus power 'evel,

d. Aenom concentrations may increase or decrease when taking
the plant from Hot Standby to full power but samarium will
always decrease during this transient after the core's
equilibrium samarium has ceen reached.

-~



.0
.

3.3

1.6

#hich of the following raaicactive isotopes “ouna n the reactor

coolant would not inaicate a ‘eak through the fuel cladding? (1.9)
a. [-131
b. Xe-133
c. Co-60
d. Kr-85

A moderator is necessary to slow neutrons down to thermal
energies. Which of the following is the most correct reason
for operating with thermal instead of fast neutrons.

,\
[
o

~

i. Increased neutron efficiency since thermal neutrons are

5. Reactors operating primarily on fast neutrons are inherently
unstable and have a higher risk of going prompt critical.

¢. The fission cross section of the fuel is much higher for
therma! neutrons than for fast neutrons.

d. Doppler and moderator temperature coefficients become
positive is neutron energy increases.

which of the following is a true statement concerning

radigoactive decay? Rememper the atomic number is the

number of protons ang the mass numper ‘:z i(he numoer of
reutrons pi1us protons.

[
<

1. shen in alement decays Dy deta 2mission, the new 2ieme: t
%111 have ‘ncreased ‘n atomic numper Dy one ind the m2z; _ -
numper #ill remain the same as the original alement. '

b. shen an element decays ov ilpha Zinssion, the =w .'ement
#11] have decreased o alumiC NUMOEr and "ass (ulwer Ly Two,
from the Lriginal element.

less likely to 'eak out of the core than fast neutrons.

(B

shen an element Jecays oDy neut.on emission the new element
#111 have 'ncreased in ar<uic numper Dy one and decreased |
in mass number 2y one, rrom the ariginal element. |

4. When an alemunt decays Dy jamma emission, the new 27ament
will hz,e increased in atomic number Dy one and the mass
nimoer will remain the same as the original element.

3




1.8

1.9

shich of the following statements Dest describes the conaition
<nown 3s 'condensate depression’?

.

b.

d.

Can leac to condensate oump cavitation if conacensate
Jepression is too great.

Decreases as hotwell Tevel rises.
Reduces Rankine cycle efficiency.

Increases as condensate temperature increases.

which of the following statements most correctly completes
the following sentence: Departure from nucleate doiling is
the point where,

a.

VYoid fraction eguals one.

The heat transfer mechanism changes from nucleate doiiing
to single phase convection.

Radiative heat transfer becomes insignificant.

The neat transfer rate sustainable with nucleate boiling
reaches its maximum.

which of the following statements is NOT correct concerning
decay heat?

a.

[s the heat produced by the energy releasad from “he
radicactive decay of fission products.

Zan be determinea by the reading on the :RM's when the
reactor s snutdown.

!5 ipproximateiy 5% of the total 2nergy releasea from
fission.

[s still a significant contributor to the energy in the
reactor core for approximately two hours after the reactor
has obeen shutdown.

(1.0)

(1.0)

(1.0)



1.10 Referring to the attacnea curve (Fig. 1), wnich of the following
~egions on the curve is asscciated with the neat transfer mechanism
«nows 3s 'transition poiling"? (1.0)
Ay R

. 0

d. t D
e. 8= ¢C

1.11 which of the following is NOT one of the four contributors
or factors that estaplish equilibrium xenon?

a. Direct production from fission

b. Decay of lodine

¢. Decay of Xenon to 5m

4. Decay of Xenon to Cs.

Figure 1.12 is a representation of how the resonance peaks

3f U=238 'flatten out” or Doppler droaden as fuel temperature
increases. wWhich of the following are the correct iapels for

the x and y axes? (1.0)

¥ { is neutron flux, Y is interaction rate.

2. ( is neutron 2nergy, Y s micrescopic capture
iross section.

-8 { is atom density of U=238, ¢ is neutron flux.

d. X is interaction rate, Y is neutron density.

The ratio of Pu=239 and Pu-240 atoms to U=235 atoms changes
aver core !ife., which of the 2airs of parameters listea

pelow are most affected by this change!’

a. Moderator temperature coefficient and doppler coefficient.
b. Doppler coefficient and beta.

Beta and moderator temperature coefficient.

Moderator temperature coefficient and neutron generation time.




1.14 Prior to startup (all rods in) the 3RM count rate ‘s 20 CPS

1.15

and K effective is 0.96. [f the control rods are pulled to
give a delta K of +0.035 what count rate on the 3RM's could

oe expected when the period decomes ‘nfinite? (1.9)
i. 40
b. 160
c. 80
4. 120

Assume the reactor is peing started up from COLD SHUTDCWN ana
3 ROD OROP ACCIDENT occurs. Wwhich of the following statements
Jest describes the way the rapid power rise would be limited. (1.0)

a. The moderator, doppler and void coefficients all act
simultaneously.

b. The moderator temperature coefficient acts first since
the temperature rise in the coolant will cause saturation
conditions to be reached rapidly.

g The void coefficient acts secondly, since the saturation
congitions will cause more voids to form.

4. The doppier coeffizignl acts first due to the 'arge
numter of neutrons being absorbed in the fuel.

Following an auto initiation of RCIC at a reactor pressure of

300 psig, reactor oressure decreases to 400 psig. Assume the

CIC is operating is designed, wnich of the foliowing statements

Jest describe the parameter cnanges 'n the RCIC. 1,9)

i. The RCIC flow to the reactor ‘ncreases RCIC oump aischarge
head remains constant and RCIC turdbine speed ‘ncreases.

b. The CIC flow to the reactor remains constant, RCIC pump
discharge nead decreases iana the RCIC turbine speea decreases

)

The RCIC flow to the reactor remains constant, RCIC pump
discharge head remains constant and RCIC turbine speed
remains constant.

d. The RCIC flow to the reactor decreases, RCIC pump discharge
nead increases and the turbine speed remains constant.



1.17 A motor driven centrifugal sump 's operating at rated flow.
‘ou start closing down the discharge valve. «which of the
following statements oest describes the parameter changes
that will occur with this action?

3. Flow remains constant, discharge pressure remains constant,
motor amps ‘ncrease, net oositive suction head increases.

Flow cecreases, Jischarge pressure ncreases motor amps
increase, net positive suction head increases.

Flow decreases discharge pressure increases motor amps
decrease, net positive suction neaa decreases.

Flow decreases, aiscnarge pressure increases, notor amps
decrease; net positive suction head ‘ncreases.

Boiling water reactors are designed to have "under moderated
cores". Which statement best describes under moderated’ (1.0)

a. The ratio of moderator to fue! is such that the
temperature and void coefficient will both be the
same (both positive or both negative).

The ratio of moderator/fue! is such that increasing
moderator density increases £ aff.

The ratio of moderator to fuel! is such that the imount
of under noderation increases during core life.

The ratio of fuel to moderator is such that
‘ncreasing moderator tensity will decrease X

s

'ong does ‘t take %o increase Jower from I «w
30 seconda perioad?

100 sec
145 sec
- 310 sec
- sec

which of the “hermal limits protects the fuel from ciad
rupture?

i.  MAPLHGR
b.  MCPR
LHGR
0BA LOCA

-




1.21 [f the recirculation pump speed remains constant, w~nhich of the
following statements bHest descripe w~ny core “low wi!l change
if power s reduced below 100% by control rod insertion.

2.

“©

“low will increase because less 2 phase resistance iana
‘ower feedwater temperature.

Flow will increase jecause of higher differential pressure
icross the core ang higher feedwater dJensity.

Flow will decrease because the control rods are ‘nserted
thus reducing the total flow area.

Flow wil]l decrease because more voids are formed thus 'ess
volume available for water in the core.

1.22 What reactivity is associated with a 40 secona perioed?
(Assume 3 is .0075)

2.

C.

d.

.0013
.0015
.0014
. 0016

1.23 An ADS or Safety Relief Valve Leaking alarm is received in
the contro! room. «#hat temperature would you expect to see
n the temperature recorder on H13-P614.

A,

-
- s

N

d.

setween 210 and 220 degrees F

setween 490-:00 zegrees *

setween 330-%60 aegrees

between 290-300 degrees F

1.24 Which of the following factors ~ill ninder rather than
1ssist natural circulation flow in the reactor vessel.

b.

Heat source
Increasing the coolant temperature
.owering the water level in the down corner.

Flow resistance ‘ess than natural circulation 'ead.

{1.9)

(1.9)

(1.3)



1.25 A pressure gauge on the auxiiiary poiler :team dome s
reading ‘moroperly at 400 psig. A newiy calibrated
thermometer is reaaing 456°F at the same place. what
is the proper reading for the pressure gjauge.

3. 434 psig
b. 415 psia
c. 385 psig
4. 448 psia

IND OF CATAGORY 1

e




CATEGCRY 2
PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

2.01 What signals are required to initiate the Automatic
Jepressurization System? Note five signals are required
in one instance and three signals in other instance. (3.0)

2.02 How is the leakage rate minimized in the 2vent of 3 reactor
vessel level instrument sensing line Dreak inside and outside
of the Drywell? (2.0)

2.03 What three signals will automatically shift HPCS pump suction
from RCIC tank to the suppression pool? (1.5)

2.04 wWhat six signals will automatically start the stanaby gas
treatment system. (3.0)

2.05 The turbine is running at 100% steam flow. The operator
depresses the pressure setpoint DECREASE button ana changes
the pressure set point from 320 psig to 315 psig. What is the
response of the EHC system, and what happens to reactor power?
Assume MASTER MANUAL control for the Rx Recirculation system. (3.3)

2.06 What are SEVEN loads supplied by the Division [ Diesel generator (3.3)
2.07 With regard to the Low Pressure Core Spray (LPCS) System:

1. INDICATE whether the following statements are True or False:
] vhen 31 manual override is performed on 3 pump or valve,
utomatic oump restart or valve cpening is disabled y
intil the indications are reset. 0.5)

2. Manuaily starting the LPCS pump automatically
astaplishes an adequate stanaby service #ater
flow path. (0.

wn
~—

-

b. In an AUTO initiation LIST 4 of the 5 ictions that occur

in the LPCS system .0)

[

—
ro



2.08 An automatic RCIC initiation nhas occurred. Subsequently,

2.09

injection was automatically terminated due

level.

a.

dhat component in the RCIC system functioned %o
automatically terminate the injection:

Assuming no operator action, now will RCIC respong o
1 subsequent decreasing water level?

If a RCIC "Turbine Test" had been in progress when
the nitial automatic initiation signal had been
received, how would the system have responcea’

[f, following the initiation, the RCIC turbine had
tripped on overspeed, could it be reset from the
Control Room? Explain.

With the RHR Loop "A" in the standby service congition
what maintains the suction and discharge piping full?

dhat three conditions are required for automatic
initiation of containment spray?

which LPC! Loops are used for containment spray?

END OF CATAGORY 2

i3

e
CiC
to high reactor «at

0.5)

1.0)

1.0)

1.0)

(1.8)
(1.0)



3.0

3.02

3.03

3.04

s ™
3.08

CATAGCRY 2
INSTRUMENTS AND CONTROLS

what four signais 'n the source range monitor wi'l]
orovide rod blocks?

What are the four aifferent modes of operation for
the recirculation flow zontrol valves’

a. What two conditions will cause an automatic main
turbine runpack? (Include setpoints)

b. Two time delay relays are associated with the main
turbine runback. what conditions, if NOT met, wil!
c3ause these time delay relays to send a trip signal
to the turbine’

Answer the following concerning the Residual Heat Remcval
system.

a. Which RHR pump(s) can be controlled from the
Remote Shutdown FPane!?

b. State the function of the Pressure Transmitter 'ocated
in the discharge line on each RHR pump.

¢c. State the interiock associated with the ainimum flow
/alves (1E12-F064A[B] [C]).

Assume the “EEDWATER LEVEL CONTROL SYSTEM is being operiated

in 3-ELEMENT control using reactor LEVEL DETECTOR CHANNEL A’
deastor 2o or ‘s at 35%, STEAODY STATE. For each of the
‘nstrument o~ contro! signai failures listed below, STATE

40W REACTOR LEVEL WILL INITIALLY RESPOND (increase, decrease,
Ir remains coastant) and BRIEFLY EXPLAIN WHY in terms of WHAT
's happering in the Feedwater Control System IMMEDIATELY AFTER
THE FAILURE.

(FOR EXAMPLE, your answers should include the following
detail, "Causes reactor 'evel %o decrease due to 3 staam
flow/feed flow error signal, steam flow < feed flow,
resulting in a signal to increase the speed of the
reactor feedpumps(s),' IF APPLICABLE.)

a. B FEEDWATER line FLOW signal fails HIGH
5. Channel A REACTOR LEVEL detector signal fails LOW

_0S5 OF CONTROL SIGNAL to 8 Reactor Feed Pump Speed
Controlier

“

LW

D)

ro
o
St

(1.0)

i
-

(1.0)

-
L
—

(1.0)



