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Examination Summary

The written examinations were administered on July 3, 1985 (Report

The simulator examinations were administered on July 10, 1985, The plant
walk-through examinations were administered on July 11, 1985, Written,
simulator and plant walk-through replacement examinations were administered to
2 instructor certification candidates. Written requalification examinations
were administered to 5 Senior Reactor Operators and 3 Reactor Operators. The
written SRO requalification examination was identical to the SRO replacement
examination administered to the two instructors except for Section 5, which
was developed by the licensee. The written RO requalification examination was
similar to an NRC replacement examination, except for Section 1, which was
developed by the licensee,

Results: Both instructors passed all three portions of the replacement
c:anination. Four Senior Reactor Operators passed the written requalification
examination,
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REPORT DETAILS

Examiners

R. L. Higgins, Region Ill, Chief Examiner
T. M. Burdick, Region III

Examination Review Meeting

On July 3, 1985, at the conclusion of the written examination, the
examiners met with the following facility personnel to review the SRO
and RO examinations:

L. Schmiedeknecht, Simulator Instructor

. Watson, Nuclear Instructor II

. King, Shift Engineer

. Wawro, Shift Supervisor

. Pope, Nuclear Operator Training Consultant

. Turcott, Nuclear Operator Training Consultant
. Heimsath, Simulator Supervisor

DO

The following facility comments and NRC responses were made concerning
the RO examination:

QUESTION 2.19

Which gnc of the following 1s most accurate regarding the fuel handling
system

a. The refueling machine interlocks include an upmotion hoist stop if
the local area monitor exceeds a predetermined radiation setpoint,

b. In order to receive a new fuel bundle in the new fuel elevator the
interlock for raising the elevator to the surface of the pool must
be overridden,

¢, Withdrawal, insertion and transfer procedures for control rods are
identical to those for fuel except the mast must be rotated 180
dogr:os with respect to the angular position used for handling fuel
bundles,

d. Fuel transfer interlocks require that both tilt machines be in the
horizontal position to perform a transfer and transfer travel will
be stopped 1f cable tension exceeds the high limit,

FACILITY COMMENT:

It appears that both B & D could be correct, Along with the key answer,
Attachment | should be considered,



Reference: Attachment 1
Lesson Plan Module 29, Refueling Sgstcn and Equipment, Section c, Reactor
Side Fuel Handling Machine, Page 13.

NRC RESPONSE:

Agree. The answer was modified to award full credit for either response
or “d".

QUESTION 3.02
a. What four types of detectors are used in the nuclear instrumentation
systems?

b. Why are there two detectors used in each of the power range safety
channels?

FACILITY COMMENT:

There are only three types of detectors utilized in the Palisades Nuclear
Instrument System. The proportional detectors are not utilized.

Reference: Attachment 2
System Lesson Note, Page 7.6-8

NRC RESPONSE:

Agree. "Proportional detectors" were eliminated from the answer.
QUESTION 3.04

State the meaning of the following annunciator window conditions,
a. fast flashing

b. slow flashing

FACILITY COMMENT:

The correct answer 1s “"anytime the alarm condition has cleared efther
before or after acknowledgement,"

Reference: Attachment 3
SOP-40, Palisades Nuclear Plant System Operating Procedure, Annunciators,

Page 3
NRC RESPONSE :

Agree. The answer for part “b" was modified to eliminate the phrase
“before acknowledgement,"



QUESTION 3.05

What does it mean to "time integrate" as described in the steam generator

water level control system chapter? Why is this necessary?
FACILITY COMMENT:

This question is outside of the knowledge requirements as listed in
NUREG-1021, Section ES-202, Part 3, page 2 of 6. The question is
specific to Steam Generator Level Control, but the answer is generic
in nature.

NRC RESPONSE :

Disagree. "Time integrate" is a term describing the operatin?
characteristic of a control system used at Palisades and is clearly
within the scope of operator knowledge as enumerated in NUREG-10Z1.
QUESTION 3.07

a. How is the regulation of steam pressure to the AFW pump turbine
assured during a loss of instrument air?

b. In what mode must the FIC and HIC be in to facilitate automatic
AFW flow control?

¢. When is the FIC placed in the pseudo-automatic mode?
FACILITY COMMENT :

The term "pseudo-automatic” is nefther used in our procedures, nor is
it used as common jargon in our Plant,

The Procedures used is 'Manual/Auto Control.'

NRC RESPONSE :

Disagree. The term "pseudo-automatic" is used several times in the
reference provided by the licensee, The licensee should revise its

reference material to replace inaccurate terminology with terminology
actually used at the facility,

QUESTION 4,09

a. What are the heatup AND cooldown rates for the primary coolant
system AND the pressurizer?

b, What is the minimum primary coolant system pressure for operating
primary coolant pumps?

¢. What plant condition (excluding accidents) does not allow all
primary coolant pumps in operation?






QUESTION 5.04b

When is the violation of the rod power dependent insertion limits
acceptable?

FACILITY COMMENT:

An additional/alternate answer is "during low power physics testing and
CROM exercising, but only for the duration of the test."

Reference: Attachment 7
Technical Specifications, Section 3.10.7, Page 3-61

NRC RESPONSE :

Agree. The answer was modified to inciude “"low power physics testing and
¢ exercising" as acceptable response: .

QUESTION 5.10

One method of introducing lithium 7 into the PCS is by charging using the
chemical addition tank, Name two other ways in which lithium / enters
the PCS,

FACILITY COMMENT :

An additional answer is "by injection cf Lithium via the Chemical and
Volume Control System Chemical Addition Tank and Metering iump."

Reference: Attachment 8
L0P-1, PCS Chemical Additions for Mydrazine and Lithium, Page 1

NRC RESPONSE :

Disagree. The question required two methods besides the chemical
addition tank, The answer was not changed,

QUESTION 6.01
What three trips will be defeated by the zero power mode bypass?
FACILITY COMMENT:
The answer key has three trips listed:
. Steam Generator Pressure

1
2. low Primary Coolant System flow
3. Tm’



System Lesson Note #14, page 23 has the Steam Generator Pressure Trip
}1sted as "A" Steam Generator Pressure or "B" Steam Generator Pressure
rip.

An acceptable answer should be any three of the following:

1. "A" Steam Generator Pressure
2. "B" Steam Generator Pressure
3. low Primary Coolant System flow

Reference: Attachment 9
System Lesson Note #14, Reactor Protective System, Page 23

NRC RESPONSE :

Disagree. “A steam generator pressure" and "B steam generator pressure"
are both "steam generator pressure" trips. The answer was not changed.

QUESTION 6.03

What will cause the incore detectors to generate a signal when the
reactor is shutdown and subcritical?

FACILITY COMMENT:

This question is misleading in that it does not ask if the signal is
measurable or not. If the signal is measurable then the answer key is
correct, If the signal is not measurable then decay or source neutrons
must be taken into account to generate a signal.

With the reactor shutdown and no other parameters stated in the question,
decay or source neutrons will also generate a signal in the in-core
detectors,

Reference: Attachment 10
Lesson Plan Module
Prevention/Mitigation of Core Damage, Section F.4.A.11

NRC RESPONSE :

Disagree. The facility reference states that detector sensitivity is low
enough that no output is normally measurable when the core is shutdown,
but a signal may be generated if the temperature of the incore exceeds
600°F. The source neutron flux is extremely low, nearly a factor of one
billion less than the full power flux, so there would absolutely be no
signal generated by decay or source neutrons. The answer was not
changed,



QUESTION 6.06

Name the three relief valves which discharge to the Quench Tank.
FACILITY COMMENT:

Answer key lists:

1. letdown line relief
2. SIT drain relief
3. shutdown cooling relief

Additionally, there are other relief valves that discharge into the
quench tank. These are the PORV's and Safety Relief Valves from the
Pressurizer. The answer key should reflect these additional valves.

Reference: Attachment 11
M-201, sheet 2, rev. 3 and sheet 3, rev. 1, Piping and Instrument
Diagram, Primary Coolant System

NRC RESPONSE:

Agree. The answer was modified to give credit for the PORV's and safety
relief valves.

QUESTION 6.16

What is the starting sequence of the fire system pumps? Include
setpoints.

FACILITY COMMENT:

There are conflicting setpoints between the answer key and the SOP-21,
Section 7.1. This section has the following setpoints:

P9A - 90 psig
P9B - 80 psig
P41 - 65 psig

Reference: Attachment 12
SOP-21, Palisades Nuclear Plant System Operating Procedure, Fire
Protection System, Section 7.1, Page 2

NRC RESPONSE:

Agree. The answer was modified to accept either 80 or 75 psig for
P9B, and either 65 or 60 psig for P41, The facility should revise
its reference material to make the information accurate and consistent.

QUESTION 6.20

What three conditions will cause the emergency diesel generator breaker
to automatically open?



FACILITY COMMENT:

There are more than three conditions which open the breaker. They are as
follows:

loss of generator excitation
overload
engine trip

nerator differential relay
400V bus transfer

The question did not state under what conditions the Diesel Generator was
running. The examiner could also 1ist diesel engine trips and have the
following acceptable answers:

overspeed
low bearing oil pressure
overcrank

The 2400 V bus transfer relays (faster transfer) trip the output breaker
and this breaker cannot be closed for 1.5 seconds. Again the question
did not state the conditions under which the diesel was running.

Reference: Attachment 13
Palisades Schematic Diagram, E-139, sheet 1, rev. 15 and Palisades
Logic Diagram, E-17, sheet 2, rev. 8

NRC RESPONSE:

Agree. The answer was modified to accept the following responses in
addition to those already listed: 2400 V bus transfer, overspeed, low
bearing 0il pressure and overcrank. The System Lesson Notes which
describe the diesel generator, System Lesson Notes #33, do not list these
four trips. The facility should update its reference material so that
the material will be accurate, consistent and complete.

QUESTION 7.15b

What action should be taken if the running HPSI pumps are not maintaining
this minimum flow rate?

FACILITY COMMENT:

Another acceptable answer could be as follows:

"1f an increase in flow is not indicated, immediately stop the pump."
Reference: Attachment 14

SOP-3, Palisades Nuclear Plant System Operating Procedure, Safety
Injection and Shutdown Cooling System, Section 7.1.1, Page 5



NRC RESPONSE:

Agree. The question did not stipulate the circumstances under which the
HPSI pump was operating: during pump performance testing or during a
loss of coolant accident. The answer was expanded to award full credit
for the response: “immediately stop the pump.”

QUESTION 8.22

In order to maintain PCS temperature above 325°F, 24C volt AC power
panels No. 1 and 2 and their associated ACE breaker distribution system,
located in the , and 125 volt DC buses must be operable.

a. auxiliary building; D10 and D20
b. auxiliary building; No. 1 and 2
¢. switchyard; D10 and D20
d switchyard; No. 1 and 2

FACILITY COMMENT:

SOP-30 and Plant personnel routinely call DC buses D10 and D20 by the
name of the DC Bus 1 and DC Bus 2, respectively. This would make both
answers C and D correct.

Reference: Attachment 15

SOP-30, Palisades Nuclear Plant System Operating Procedure, Station
Power, Section 7.1.1. Note Pages 15 and WD 950, sheet 17

NRC RESPONSE:

Ag:ee. The answer was changed to award full credit for either choice
“c" or "d".
QUESTION 8.29

Which of the following radicactive 1iquid monitors is addressed in
Technical Specification Table 3.24-17

a. Steam generator blowdown monitor (RE-0707)

b. Failed Fuel Monitor (RE-0202)

¢. Component Cooling Water Monitor (RE-0915)

d. Circulating Water Discharge Monitor (RE-1323)

FACILITY COMMENT:

RE-0202 is addressed in Technical Specifications Table 4.2.1, Since both
RE-0707 and RE-0202 (letdown) are possible choices, both should be
allowed as answers.

Reference: Attachment 16
Palisades Technical Specifications, Table 4.2.1, Item 1

10



NRC RESPONSE:

Agree. The question's intent was to determine whether the examinee knew
which radioactive liquid monitor was mentioned anywhere in Technical
Specifications, not necessarily in Table 3.24-1. The answer was expanded
to grant full credit to choice “b",

Exit tin

On July 10, 1985, at the conclusion of the simulator examinations, the
examiners met with the following utility personnel to discuss generic
observations made during the simulator examinations:

J. Onnen, Midland Training Center Supervisor
R, Heimsath, Simulator Supervisor

R, Simmons, Simulator Instructor

L. Schmiedeknecht, Simulator Instructor

The following topics were discussed:

a. Completed Estimated Critical Position Forms corresponding to each
startup initial condition need to be kept available in order to
expedite startup scenarios.

b. Checklists corresponding to each initial condition need to completed
and kept on file to reduce the possibility of con“usion at the
beginning of the scenario,

On July 11, 1985, at the conclusion of the plant walk-through examinations,
the examiners met with the following utility and NRC personnel to discuss
generic observations made during the plant walk through examinations:

J. G, Lewis, Plant Technical Director

W. G, Merwin, Training Supervisor

R, B, Heimsath, Simulator Supervisor

D, F. Turcott, Training Consultant

C. S. Kozup, Operations Superintendent

A, F. Brookhouse, Plant Shift Operations Supervisor

J. R, Schepers, Plant Chemistry and Radiocactive Waste Superintendent
D, J. Fitzgibbons, Licensing Engineer

E. R, Swanson, Senior Resident Inspector (NRC)

The following observations were made by the examiners during the course
of the examinations:

a. Both instructor certification examinees passed their simulator and
plant walk-through examinations,

b. Though the areas of the plant which have been cleaned in conjunction

with a recently inftiated plant cleanup program were clean, most
areas of the plant were in a poor state of cleanliness,

11



C.

d.

h.

A steam leak caused humidity and temperature to be so excessive that
some of the portions of the auxiliary building could only be entered
for extremely short periods of time. The humidity from this steam
leak caused condensation in the Shift Supervisor's office which
resulted in damage to the false ceiling,

The ¢ of Volume 10 of the Code of Federal Regulations maintained
by the Shift Supervisor's office was out of date. The current
edition is the January 1, 1985 revision; the copy in the Shift
Supervisor's office was revised as of January 1, 1978,

No procedure for shutting one Main Steam Isolation Valve was
maintained in the cabinet which contained the Main Steam Isolation
Valve controls.

The last-minute withdrawal of the only examinee taking the Reactor
Operator examination caused some confusion and delay at the
beginning of the written examination. Though the licensee is

comme for withdrawing individuals whose prospects for passing
are marginal, had the NRC been notified several days in advance, the
delay and confusion which existed at the beginning of the written
examination would have been avoided,

Only two instructor certification examinations, and no 1icense
examinations, were conducted, Mad requalification examinations not
been administered at the same time, the examination trip would have
been inefficient use of scarce NRC examiner resources. In the future,
examination trips will not be scheduled if only two examinees will

be administered examinations,

The portions of the r::ualificotion examination prepared by the
licensee, Section 1 and 5, were comprehensive and relevant, but
lacked in-depth questions, The questions in the licensee-prepared
sections addressed the "what," but did not sufficiently sample the
oucnizocs‘ knowledge of the “why" or "how" of reactor theory or heat
transfer,
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1. PRINCIFLES OF NUCLEAR FOWER PLANT OFPERATION, FAGE 2
T INERMODYNAMICS, MEAT TRANSGFER AND FLUID FLOW

-

GQUESTION 1.01 (1.00)
What is an inverse auvltiplication plot?

AUESTION 1.02 (1.00)
What 1s the definition of Shutdown Margin?

QUESTION 1.03 (2.%0)

8« What are the three reasons for establishing regulating group insertion
limits? (1.5)

b What 18 the four pump zero-power rod insertion limit? (1.,0)

OUESTION 1.04 (1.00)
What i1s Guadrant Fower T11t?

AUESTION 1.0% (1,00)
What 18 Avial Offset?

QUESTION 1.06 (1,00

What are the two reasons thet the reasctivity effect of wenon 135 18 grester
that that of samarium 1497

QUESTION 1.07 (1.00)
What is the equilibrium value of xenon reactivity at 100% power?

QUESTION 1.08 (1,00
How does the concentration of Semarium 149 change after & reactor trip from
power?

(emmen CATEGOKY O1 CONTINUED ON NEXT FACE mwenes)



1. PRINCIFLES OF NUCLEAR POMER FLANT OFERATION, FAGE 3
T TRERMODYNARTCS . HEAT TRANGFER AND FLUTO FLOW

QUESTION 1.0¥9 (1.00)

Why must PCS hydrogen concentration be reduced below % cc/kg prior to
opening the FCS?

GUESTION 1.10 (1.00)
What is DNE?

QUESTION 1.11 (2.00)

Although DNE 1s not an observable paranetery four observable paraneters are
related to 1t. Name these four parameters.,

QUESTION 1.12 (2,00)

What would the pressurizer relief valves discharge temperature be 1f quench
tank temperature 18 9% peige there 1s » steanm bubble in the pressurizer and
FCS pressure 1s!

#. 2035 peig (1,00
be BBY peig (1,00

OUESTION 1.13 (2.00)

If the noisture content of steam from the steam generator is eucessively
highes will the power level calculated using the heast balance be erronecusly
high or low? Euplain.

QUESTION 1.14 (2,00

How de the available NFSH and the required NEGH change as the flow rate
through the pump ‘necreases?

QUESTION 1419 (1.,00)
Name two indications of pump cavitation,

(onene CATEGORY 01 CONTINUED ON NEXT FAGE mmnnn)



1. PRINCIFLES OF NUCLEAR FOMER FLANT OFERATION, FAGE
T TRERRGDTNARICS ) THEAT TRANGFER "AND FLUTO FLOW

QUESTION 1.16 (1.%50)

Nawe siy indicetions of void formation in the FCSy other than erratic
indication on the startup neutron detectors.

GUESTION 1.17 (1.00)

The resctor power level is 10X and increasing at 9 decades per minute,
Whet will the power level be in one minute?

QUESTION 1.18 (1.00)

State whether the fue) temperature coefficient becomes more negatives
less negative aor remains the same as the core ages.

DUESTION 1.19 (1.00)

What causes Lthe eabrittlement of the metal in the reactor vessel as the
reasctor operates?

(wenns END OF CATEGORY O muxen)
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FLANT DESIGN INCLUDING SAFETY AND EMERGENCY

QUESTION

Which one
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2.

FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FACE 10

QUESTION 2.12 ( +50)

Which one of the following is most accurate in regard to fire protection?

b.

The fire protectiion system provides a backup water supply to criticsal
cervice watery main feed water and the spent fuel pool.

The jockey pump cycles intermittently to maintain a 90 - 100 psig3
pressure on the fire main header.

The hose reels are located throughout the plant such that all areas of
the turbine and auxiliary buildings are within 75 feet of a 3% psi3 fog
nozzle.

The diesel fire pump wses two 12 vdc bastteries wired in parallel to
provide adequate starting current,

QUESTION 2.13 ( +50)

Which one of the following is mcst accurate in regard to plant communica-
tions?

a. The public address system is powered from the startup transformer to

b.

assure reliability for pa3ing but does not require power for station to
station communicatiorn.

A continuous siren is 3 fire z2larm indicating personnel should remain
where they are wheress & broken siren 1s a8 plant evacuation signal.

The plarnt nae radio communications links with the NRC» state polices
Kalamazoo and the Jackson power controller.

The control rcom can initiate public address paging to any of five site
areas which overrides any transmission from another station.

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE »xxxxx)



2.

FLANT DESIGN INCLUDINGC SAFETY AND EMERGENCY SYSTEMS FAGE 11

QUESTION 2.14 ¢ S0

Which one of the followin3y is most accurate in regard to heating» venti-
lation» and air conditining systems.

8.

b.

The control room ventilation system auvtomatically goes into full
recirculation for high containment pressure or radiation or full purge
for fire.

The contairment air cooling system is sized such that two of the four
units will limit containment pressure to less than design following 2
DEA.

The containment air cooling units employ two matched fans with direct
connected mutors of which one operates normally while both operate
during post accident conditions.

A lezking containment air cooling vnit coil is detected through the use
of @ level switch should the leak rate exceed 20 gpm.

QUESTION 2.195 ( .50)

Which one of the following is most accurate regarding radioactive waste
disposal?

8

b

The radwaste evaporator reduces the concentration of all radioactive
isotopes except tritium and seperates the tioric acid from tne
processed waste,

The distillate from the radwaste evaporator is normally processed
through a8 polishing demineralizer to further reduce the boron and
tritium concentrations.

The clean radioactive ligquid waste section is distinguished from the
dirty waste section by the fact that 1t handles the low activity
effluents.

Unwanted or poor quality boric acid is sent to the treated waste monitor
in3 tanks for temporary storage and eventual disposal.

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE xxxxx)



QUESTION 2.16 ( .S0)

Which one of the following is most accurate in regard to the arez radiation
monitoring system.

a. Arez monitor readouts display individual channel outputs wsing & red
scale for mrem per hour and cpm on 3 black scale which have numerous
selectable ranges.

b. Area monitor readouts display individual channel outputs using & red
scale for the eight decade scale and a black scale for any one of
ceveral selectaible three decade scales all of which are in mrem per hour

c. Containment area monitorssy RIA 2316-2317,» are in wuse only during power
operztions and have key operated on-off switches.

d. The fail/reset pushbutton/light is normally lighted and extinguishes
“if the detector is gplaced in the source check mode.

QUESTION 2.17 ( S0

Which one of the following is most accurate in regard to the process
radistion monitoring systen®

&, The procees radiation monitoring system uwtilizes GM tubes for 3ammz
detection and scintillaztion detectors for beta radiation.

be An zir particulate radiation monitor employs a replaceable cartridge
filter to remove paririculzste from the sample stream for counting.

c. Offline process monitors have sample flow alarms to indicate the loss
cf sample flow which renders the process monitor inoperable.

d. Gacecvs process monitors use 2 moving filter tape to remove particulate
matter from the sample stream before measuring for activity.

(xxxx¥ CATEGORY 02 CONTINUED ON NEXT FAGE x»xxx)



FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 13

QUESTION 2.18 ( «50)

Which one of the following 1s most accurate in regard to the fuel pool
cooling system?

(-

bie

The water in the refueling cavity can be cooled and clarified with or
without the spent fuel cooling furnction in progress.

The shutdown cooling system may be used as & backup for fuel pool
conling any time shutdown cooling 1s not required for core cooling.

The fuel cooling cystem tekes 2 suction off the bottom of the pool to
ernsure that solids do not accumulate but are filtered out.

0f the total cooling system flows 2 small porticn is diverted to the
heat e:rchenger for temperature control while the remzinder 1s failtered,

QUESTION 2.19 C +S0)
hich one of the feollowing is most accurate regarding the fuel handling
system?

<.

[

The refueling machine interlocks include an wpmotion hoist stop if the
locel area monitor e:ceeds a8 predetermined radiation setpoint.

In order to receive & new fuel burndle in the new fuel elevator the
interlock for raising the elevatur to the survace of the pool must be
overriagden.

Withdrawszly insertion and trarncfer procedures for control rods are
identiczl to those for fuel except the mast must be rotated 180 degrees
with respect to the angular position used for handling fuel bundlec.

Fuel transfer interlocks require thzt both tilt machines be irn the
horizontal position to perform 3 transfer and transfer trevel will be
stopped if cable tension exreeds the high limit.

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE xxxxx)



2. FLANT DESICN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 14
QUESTION 2.20 ( +S50)

Which one of the following is most accurate regarding the safety injection

system?

a. SIS equipment that is regquired to operate following @ DEA 1s designed
for ambient conditions of 283 degreec F» S5 psig and 100% relative
humidity.

bs. The safety injection flowpath to the reactor vessel is throwgh 2 noc:zle
ornn each of the four cold leg pipes

c+ The SIT's are passive components which flood the reactor core with
borated water under 250 psig of jyressure via check valves and
rpenetrations on the RCS cold leg pipes.

de The SIT's contain borated water at a concentration of 1720 ppm which
1s sufficient to maintain the core subcritical by three percent st
60 deg., f. with all control rods out.

QUESTION 2.21 ( .50)

Which one of the following 1s most accurate regarding the safety injection

system?

8+ The LFSI pumps are designed to provide a8 small quantity of borated water
at low pressure wherezs the HFSI pumps are designed to provide large
quantities of borated water at high pressure.

bs SpiPlage out a8 FCS break 1s limited to a maximum of 40% by use of the
flow meters in each injection line and the throttling capability of
each safety 1njection valve.

¢+ The recirculation actuation signal opens the containment sump valves
and closes the SIRW tank valves with overlapping stroke times to ensure
mixing and adequate NFSH during the transfer.

d. During the accidenty 1f the recircwlation mode is actuatedy the operator

tzbes precautions to prevent the HFSI pumps from overpressurizing the
RCS.,

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE xxxxx)



FLANT DESICN INCLUDING SAFETY AND EMERCENCY SYSTEMS

QUESTION 2.22 ¢ +50)

Which one of the following is most accurate rejarding the shutdown
cooling system?

a+ The LFSI pumps must be slowly brought to equilibrium temperature with
the FCS when being placed 1n service so 3s not to exceed thermzl
design transient limits,.

Relief velves are provided in the sycstem to prevent overpressurization
due to thermal expansion of tluids in 1soclated sections of piping.

HFETy LFSI or CS pumps can be used to transfer water from the SIRKWT to
the reactor cavity vie the SDCS and also from the cavity back to the
SIRWT,

The SDCS is uwsed during the early stages of plant startup to control
the primary coolant system temperature but must be discontinued when
the FCE reaches 270 deg. F. and 325 psig3.

QUESTION 2.22 ¢ .50)

Which one of the following is most accurate regarding the chemical and
volume control system?

2. Letdown flow is depressurized in two stages before being cocled down
in two stzges prior to entering the demineralizers.

ttorztion at end-of-life results in excessive amounts of waste when
using the feed and bleed method and boration vie 1on exchange 1s more
suitable.

The blending system will supply borated makeup to the SIRWT at 1720 ppm
gt & ma<imum rate of approsimately 120 gpm.

The regenerative heat eichanger i1s designed to maintain a letdown
outlet temperature below 250 de3z. F. under normal operating conditions.

(x»xxxx CATEGCORY 02 CONTINUED ON NEXT FAGE w»xxxx)




2. FLANT DESICN INCLUDING CAFETY AND EMERGENCY SYSTEMS

RUESTION 2.24 ¢ .S0)

The volume control tank is designed to accomodate a ____ power reduction
without makeup system operation and the accumulation of gallons of
water during dilution.

a. 100%» 100
e S0%sr 10000
c. 75%+ 1000
d. 100%,» 1000

QUESTION 2.295 ( +350)

The variable speed charging pump has a capacity of ____ to ____ a9pm and 2
nominal flowrate of ____ gpm.

a. 30y 60y 40
b. 30y, S5S,» 44
c. 33y 53y 44
d., 35, S5, 45

QUESTION 2.26 ¢ +50)

Concentrated boric acid storage tanks provide 2 source of

weight

percent koric acid at
a. 6.25» 100
be 6.5y 180

6.25» 140

6.5+ 120

deg. F.
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PR S —————— e

QUESTION 2.27 ( S0
Frimary coolant pumps?

a. Use a high inertia flywheel to prevent reverse flow when the pump 1s
idle.

b, Use three shaft seals each of which can withstand one third of normal
system pressure.

c. Frevent reverse rotation when idle which would be detrimental to the
pump and motor due to a lack of lubrication.

d. Frovide 2 source of heat input to the primary coolant system.

QUESTION 2.28 ¢ .S0)

The quench tank normal operating parameters include ____ psigy ____ de3. F.
and ___ _ % level.

a. 10, 120y 70
b. S» 150, S0
Ce 3 100+ S0
d. 7» 90» 80

QUESTION 2.29 ¢ 50)

The total control rod drive mechanism stroke 1s ____ inches at ____ inches
per minute.

8. 132, 44
b. 144, 34
c. 140y 40
d. 138, 28
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QUESTION 2.30 (2,00)
8. State the total KW output from pressurizer heaters.
b+ How can the heaters be wsed to force continuous pressurizer spray flow?

QUESTION 2.31 (2.00)
a8+ Name the two buses that power the primary coolant pumps.

b+ How would a3 loss of one bus affect the flow of primary coolant 1n each
loop?

QUESTION 2.32 (2.00)

a8, Assuming 1t is in servicer» when will a deborating demineralizer rno
longer remove boron?

b, HOW and WHERE is a check velve in the CVCS system used as a2 relief
valve?

QUESTION 2.33 2.00)

@+ How can the atmospheric steam dumps be controlled manually if they were
opensd by the quick opening override bistable after a3 turbine traip?

be State the capacity of the secondary safety valvesr» atmospheric stean
dumpe and turbine bypesses in percent of total steam flow.

QUESTION 2,34 (2.00)
8+ Which o1l pump(s) provide auto stop o0il pressure for the EH control
systen?

b What dictates whether the EH system 1s in speed control or load control?
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QUESTION 2.3% ¢ +50)

Which one of the following 1s most accurate regarding the component
cooling water system?

b.

Co

Three sets of pumps and heat exchangers each provide about 50% of the
total heat removal capacity required during shutdown cooling.

Valve stops were incorporated on the CCW heat exchanger critical
service water outlet flow control valves to limit flow during a DEA
condition concurrent with @ single failure of a3 diesel generator.

The 16' butterfly outlet valves on the service water side of the CCW
heat exchangers are uvsed to maintain CCW temperature from day to day
as heat loads change.

CCW containment 1solation valves close on @ simultaneous SIAS and low
CCW pressure but will fail open if control air is lost.

(xxxxx END OF CATEGORY 02 =xxxxx)
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