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1. _PRINCIPLES OF NUCLEAR _POWER _PLANT OLERATION, PAGE 2
THERMODYNAMICS, HEAT_TRANSEER_AND_ELUID_FLOW

QUESTION 1.01 (1.00)

HOW and WHY will Axial Flux Difference change if reactor power s reduced
from 100% to S50%? Assume the reactor is operating at 100% power with ell
rods out (ARO), early in cycle life at equilibrium Xenon conditiors when

power is reduced to S0% by borating (no rod motion). Neglect charges due

to Xenon. (1.0)
QUESTION 1.02 (2.00)
a. Explain two effects on core reactivity that occur as Reactor Coolant
temperature is increased at Wolf Creek? (0.78)
b. Which initial temperature, 58 adeg's F or 557 deg's F, will give the
largest change in the magnitude of MTC as boron concentration is
lowered from 1000 to 500 ppm? BRIEFLY EXPLAIN WHY. (0.78)
€. WHY does power defect become more negative as the core ages? (D.5)
QUESTION 1.03 (3.00)

Wwhat effect (INCREASE, DECREASE, NONE) does each of the conditions below
have on Shutdown Margin. Consider each case separately. Assume the plant
is operating at power,

a. RCS boron concentration decreases, (0.6)
b. A single control rod mechanically binds at step 200. (0.6)
G A single control rod drops from step 200 to step 0. (0.6)
d. RCS Tave decreases 5 deg's F, (0.6)
e. Samarium concentration increases. (0.6)

(*xxxx CATEGORY 01 CONTINUED ON NEXT PAGE *w¥xxx)



1. _PRINCIPLES OF NUCLEAR_POWER_PLANT _OPERATION, PAGE 3

THERMODYNAMICS, HEAT_TRANSEER _AND_ELUID_ELOW

GUESTION 1.04 (2.00)

Describe how inserting a control rod group 10 steps (from ARO) would
affect each of the parameters below. Continue discussion until steady
state reached. Assume the plant is operating at 100% power early in
cycle 1ife and all other parameters are normal for this condition.

% Reactor power. (0.7%)
2. RCS Tave. (0.75%5)
b, How would the plant response differ at end of life? (0.5)
QUESTION 1.05 (2.50)
a. How does reactor response change for equul positive reactivity
insertions as the reactor approaches ciiticality? {1.5)
b. How much reactivity must be added to a critical reactor for it to be
considered prompt critical? (Actual value is NOT required.) (0.5)
C. Why are extrinsic neutron sources installed in the reactor core?(0.5)
QUESTION 1.06 (2.00)
a. Explain why a single rod stuck out of the core has a higher
reactivity worth than it normally has. £1.8)
b, Why do Technical Specifications reguire that control rods be moved

with proper overlap during operation? (1.0)

(w*xxx CATEGORY 01 CONTINUED ON NEXT PAGE »*xxx)



1. _PRINCIPLES OF NUCLEAR_POWER_PLANT OPERATION,
THERMODYNAMICS, HEAT _TRANSEER_AND_FLUID_FLOW

QUESTION 1.07
TRUE or FALSE?

Peak Xenon conditions after a reactor trip may preclude attaining
criticality near the beginning of cycle.

Equilibrium xenon concentration at S0% power is greater than half of
the equilibrium concentration at 100% power.

f the reactor trips from 100% power, peak xenon concentration will
occur in about 10 hours, with xenon-free conditions requiring about
100 additional hours.

Xenon peaking after a reactor shutdown is experienced because the

reduced flux reduces production about 25%, but reduces burnout by a
factor of 10.

QUESTION 1.08
TRUE or FALSE?

a. Pump shut off head is 8 term which could be used to describe a cent-
rifugal pump operating with a shut discharge valve.

b. Latent heat of vaporization is another term for latent heat of
fusion.
O For centrifugal pumps in closed loop systems, the power required is

directly proportional to the square of the pump speed.

d. For two IDENTICAL centrifugal pumps running at DIFFERENT speeds in
IDENTICAL systems, the faster running pump requires a greater NPSH,

(*¥x¥xx CATEGORY 01 CONTINUED ON NEXT PAGE **xxx)




l
1. _PRINCIPLES OF NUCLEAR_POWER_PLANT OPERATION, PAGE S
THERMODYNAMICS, HEAT _TRANSEER_AND_ELUID_FELOW

QUESTION 1.09 (2.50)
a. What two (2) conditions, BESIDES high yield stress, must be present
for brittle fracture of the reactor pressure vessel to occur? £3.90)
b. How do heatup and cooldown rate limits on the reactor coolant system
reduce the probability of brittle fracture? (0.%)
B Why does the concern about brittle fracture of the reactor pressure
vessel increase as the plant ages? Include in your answer the
gspecific material PROPERTY tgat is affected. (1.0}
QUESTION 1.10 (1.50)

What steam generator pressure is required to maintain 200 deg's F subcool-
ing margin in the RCS when RCS pressure is 595 psig. Show all work.

QUESTION 1.11 (1.50)

Explain HOW and WHY the following occurrences would affect net positive
guction head (NPSH) available to the reactor coolant pumps (RCP's). Assume
that no operator action occurs and consider each case independently.

a, Grid frequency decreases from 60.0 hz to 59.8 hz. (D.%5)
b, Pressurizer temperature increases. (0.5)
O Turbine power increases slightly with rods in manual. (0.%5)
QUESTION 1.12 (1.00)

What is the INITIAL effect (INCREASE, DECREASE, NONE) on the parameters
below if one steam dump valve fully opens with the plant operating at 67%

power. Assume all control systems are in automatic.
a. Steam generator level. (0.%5)
b. Pressurizer level. (0.5%5)

(*xxx%x CATEGORY D1 CONTINUED ON NEXT PAGE »wx¥xx)



1. _PRINCIPLES OF NUCLEAR_POWER PLANT OPERATION, PAGE
THERMODYNAMICS, HEAT TRANSEER_AND_ELUID_FLOW

QUESTION 1.13 (2.00)

Explain WHY each of the condenser conditions below act to decrease overall
efficiency of the plant,

a. Hotwell level increases (above normal levels).
b. Noncondensible gas inventory increases.
Ca Circulating water flow decreases.

(**xxxx END OF CATEGORY D1 *x¥xxx)
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2. .PLANT DESIGN_INCLUDING SAFETY AND _EMERGENCY SYSTEMS PAGE 7

QUESTION 2.01 (2.00)
List 4 component interlocks or plant conditions that must be satisfied to
open either of the RHR/FCS suction valves (8701/8702). (2.0)
QUESTION 2.02 (2.00)
a What are 4 conditions (interlocks) must be met to close the racked
in alternate supply breaker to NBO1 from the control room? {1:2)
b. What are 2 of the 3 conditions or faults, any 1 of which will CAUSE
auto transfer of a 13.8 KV bus to the Startup Transformer? (0.8)
GUESTION 2.03 (2.%0)

Concerning the Reactor Coolant Pump (RCP) seal package!

a. What is the normal pressure drop across each of the 3 different
seals? (D.78)
b. Why must the operator observe and maintain the specified minimum
pressure across the #1 seal? (0.75)
Do wWhat are 2 possible collection points for any leakage that goes
through the #3 seal? (0.5)
d. How does the operational mode (method of sealing) of the #2 seal
change should the #1 seal fail? (0.5)
QUESTION 2.04 (3.00)

List all the interface points between the Chemical and Volume Control
System and the following systems, The list should be a descriptive
location and /or purpose of the interface. Ignore common mini-flow recirc
flow paths and water sources.

a. Component Cooling System
b Safety Injection System
0 Residua! Heat Removal System £3.0)

(¥x%xxx CATEGORY D2 CONTINUED ON NEXT PAGE »¥%xx)




2. PLANT DESIGN_INCLUDING SAEETY AND_EMERGENCY SYSTEMS

QUESTION 2.05 (2.00)

Concerning the Refueling Mechine, answer the following True or False!

a. The air operated pneumatic gripper must have air to engage.
b. All bridge, trolley, and fuel mast positions are controlled from the
operator console.
c. Core index strip position is transmitted via TV came a.
d, There is no indication of hoist speed on the console. (2.0)
QUESTION 2.06 (1.00)

Concerning refueling equipment, choose the following statement that is
correct!

a. The Burnable Poison Rod Assembly Handling Tool is a short handled
tool.,
b. The Upender mechanisms are interlocked to the Transfer car position,

the Spent Fuel Bridge Position, and the vertical position of the
Refueling Machine Gripper.

O, In the event of Transfer Car Roller Chain failure, the emergency pull
out cable can be used in conjunction with the Refueling Machine
Auxiliary Hoist.

d., On the Spent Fuel Bridge Crane, the 5 ton hoist is used to manipulate

the fuel transfer gates, and new and spent fuel assemblies. (1.0)
QUESTION 2.07 (2.50)

a. What is the motive power for positioning the valves that control flow
from the Auxiliary Feed Water Pumps to the steam generators? (0.%5)

b. Describe any "Smart Valve' features associated with these valves and
provide 2 of the 3 reasons why these features are necessary. (1.%)

0. Why are the Turbine Driven Auxiliary Feedwater Pump discharge throttle
valves given a demand signal prior to securing the pump? (D.5)

(¥%xx% CATEGORY 02 CONTINUED ON NEXT PAGE *%%xxx)



2. PLANT DESIGN_INCLUDING SAFETY AND_EMERGENCY SYSTEMS

QUESTION 2.08 (2.50)

Besides under voltage, what are the precise conditions necessary to
actuate the SHUTDOWN SEQUENCER? (0.75%5)

b. What are the 2 precise signals, either of which will actuate the LOCA
sequencer? Ignore testing actuation. {(0.85)
o If the motor driven Auxiliary Feedwater (AFW)] Pumps receive an auto
start signal during LOCA or SHUTDOWN sequencing, will they start in
each case? (0.5)
d. How do the sequencers react {f both {f both receive actuation
signals simultaneously? (0.75)
QUESTION 2.09 (2.00)
a. Which one of the following is NOT a design function of the Steam
Dump System?
: G Maintain steam pressure during plant startup in accordance with
reference pressure.
2 Prevent over pressurization of the main condenser during plant
cooldown,
3. Prevents 1ifting of 5/6 safety valves on turbine trip at full
power,
4, Allows 50% load rejection without resulting in a reactor
trip. (1.0)
b. How many solenoid air valves must be properly positioned to!

Open a Steam Dump Valve?

Close a Steam Dump Valve? £3:8)

(*xxxx CATEGORY 02 CONTINUED ON NEXT PAGE ¥%xxxx)



2. _PLANT DESIGN_INCLUDING SAFETY AND _EMERGENCY SYSTEMS

PAGE 10

QUESTION 2.10 (3.00)

What =re the specific functions of the Emergency Core Cooling System
(ECCS) for loss of PRIMARY and SECONDARY COOLANT accidents? (1.0)

b. What are the 4 specific accidents that the ECCS is supposed to provide
mitigation for? £1:0)

C For a SI signal, indicate if the following ECCS valves/components
receive a CLOSE, OPEN, or NO SIGNAL: (1.0)
1. ESW supply and return to containment coolers.

- EA ESW radiation monitor isolation
3. Auxiliary Bldg. emergency exhaust fan suction damper from Aux.
Bldg.
4, Containment Cooler ESW throttle valve,
5. Service Water supply to ESW {1.8)
QUESTION 2.11 (2.50)

a, With some exceptions most of the penetrations into the RCS loops are
located above the horizontal centerline of the piping. What is the
reason for thisg? (D.7%)

b. What are 3 of the 4 penetrations that actually extend into the coolant

flow path AND why is this done? (1.0)

What effect will breaking the High Pressure sensing line on a loop
flow transmitter have on the protection system? WHY? (0.7%5)

(*xxxx END OF CATEGORY D02 *¥xxx)



3. _ JNSTRUMENTS AND_CONTROLS PAGE 11

QUESTION 3.01 (2.50)

For this question, assume the reactor is operating at 90% power with Lank D
at 200 steps and the rods in automatic.

a. How would the parameters menitored by the Rod Control System change
change initially after dropping a single peripheral rod? (1.8) |
b. Would rod motion be expected, and if so, in what direction? (0.5) !
e, Would any of the rod blocks listed below be expected in this
situation? (State YES or NO for each.)
1. c-2.
2, c-3.
3. c-4.
QUESTION 3.02 (1.50)

The reactor is in hot shutdown with RCS pressure at 1800 psig. The raactor
trip breakers have been reset and the shutdown banks are ¥fully withdrawn.

I1 8 C maintenance personnel want to perform a calibration on the Turbine
Impulse pressure channels. Explain why this should or should not be done
at this time. {1.8)

QUESTION 3.03 (2.50)

Find five (5) examples of improper plant or system responses in the
following scenario:

4, C-5.
5 c-11. (0.5)
|
The plant is operating at 75% power when an instrument technician

mistakenly removes two (2) level transmitters on the same Steam Cenerator

(S6) from service by isolating the transmitters and opening the equalizing ‘
valves, The resulting indicated low level in the S6G causes a reactor trip, |
Main feedwater pumps trip, and all 3 auxiliary feed water pumps start. The ¢
Turbine driven AFW Receives a low lube oil pressure alarm and then trips on

loss of lube o0il pressure. Motor driven AFW pump flow continues to the
affected 56 until the pumps trip on 2/4 HI-HI level. (2.5)

(*xxxx CATEGORY 03 CONTINUED ON NEXT PAGE *%%xx)



3. _INSTRUMENTS AND _CONTROLS PAGE 12

QUESTION 3.04 (2.50)

For the Digital Rod Position Indicating (DRPI) system:!

a, What are the 3 gpecific conditions detected by DRPI that will cause a
Computer Rod Deviation "RPI DEV or PR TILT" (C-079) alarm? (0.75)
b. Generally, what is the cause of "RPI URG" (A-080) and "RPI NON URG"
(B-080) alarms? (1.0)
G What are the variable inputs utilized by a Rod Insertion Monitor
System Computer? (0.7%)
OQUESTION 3.06§ (1.00)

What components would be automatically operated if a 17% bistable in the
Pressurizer Level Control circuit failed low/off? IDENTICAL PARALLEL
COMPONENTS COUNT AS ONLY ONE COMPONENT. (1.0)

QUESTION 3.06 (1.00)
With the pressurizer level control selector switch in the LT-459 position,
a failure causes the following SEQUENTIAL plant events. (assume no operator
actions taken)
1) Charging flow reduced to minimum
2) Pressurizer level decreases
3) Letdown secured and heaters off
4) Level increases until high level reactor trip
Which ONE of the following failures occurred?
a) Level channel 459 failed high
b) Level channel 459 failed low

¢) Reference pressurizer level failed to the no load position

d) Auctioneered Tave failed Hi due to a failed RTD

(¥xxxx CATEGORY 03 CONTINUED ON NEXT PAGE %»x%xx)
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3. INSTRUMENTS AND_CONTROLS PAGE 14

QUESTION 3.09 (2.00)

For each of the following situations determine whether the rod control
interlocks should prevent outward rod motion. For those conditions

where outward rod motion is prevented, explain what actions must be

taken to reestablish outward rod motion. Assume rod control (s in manual.
Consider each case separately.

a. An intermediate range nuclear instrument fails high during a plant
gstartup with reactor power at 10%.

b. A power range nuclear instrument fails high during a plant startup
with reactor power at 60%.

¢, The turbine first stage impulse pressure transmitter fails low during
a plant startup with reactor power at 20%.

d. Simultanecusly Loop 1 Th fails high and Loop 1 Te fails low while

operating at 100% power. (2.0)
QUESTION 3.10 (2.50)
a. Indicate if the following actuaticun signals originate in the Solid

State Protection System (SSPS) Cabinets or the Engineered Safety
Features Actuation System (ESFAS) cabinets.

B CISA

- MSLIS

3, CP1S

4, SIS

s. AFAS

6. CSAS (1.5)

b. List S ESFAS signals that are initiated directly from or as a

result of an SIS, (1.0)

(sx%xxx CATEGORY 03 CONTIMUED ON NEXT PAGE **xxx)



3. INSTRUMENTS AND _CONTROLS PAGE 15

QUESTION 3.11 (2.00)
a. State the 5 locations of the remote stations associated with the
Site Supervisory System? (1.0)
b. How does system operation change when a Transfer Switch is pleaced in
local? (D0.%5) |
S What are the 2 design functions of the Supervisory System? (D.5)
|
QUESTION 3.12 (1.50)

What is the only Area Radiation Monitor that does not use a GM Tube
as a detector, and what type of detector does {t use? (D.5)

What condition is necessary to cause the "AREA RAD HI'" annunciator
to alarm? (0.5)

How can the operator select for display the monitor with the second
highest priority using the minimum number of key strokes? (D.5)

(*xxxx END OF CATEGORY 03 *¥xxx)




4, _PROCEDURES - _NORMAL, ABNORMAL, EMERGENCY AND PAGE 16

RADIOLOGICAL _CONTROL
QUESTION 4,01 (2.50)

a. During refueling or fuel shuffle, procedures allow the operator to
move the refueling machine "OFF INDEX' to insert or withdraw fuel
assemblies. Why must the operator have this leeway? (0.5)

b. If a grappled fuel assembly cannot be placed in {t's specified core
location, what are 2 locations where the assembly may be temporarily
stored. {1.0)

O Name the positions that are be filled on a NORMAL designated
refueling team. (1.0)

QUESTION 4.02 (1.50)

For partial draindown conditions, > 1/2 loop level!

@, What are 3 methods or systems of level indication? (D0.7%5)
b. What affect may a nitrogen purge have on level indication? (0.75)
QUESTION 4,03 {3.00)

Assume a normal shutdown from full povar and match the events/occurrences
in column "A" with the power level in column "B' where the event normally

occurs., Power levels may be used more than once or not at all. {3.0)
e ngh

a. Stop 1 (or both) Heater Drain Pumps. g i0%

b. Reduce condensate pumps to 1 operating. y 4 20%

G Reduce Circ. Pumps to 2 operating. 3. 23%

d. Verify P-9 Permissive de-energized. 4, 40%

“ Ensure Power Range Low Range HI Level Trip 5. 50%

Status Lights go out.
6, 76%

Reduce operating Main Feedwater Pumps to 1.

(**xxx CATEGORY 04 CONTINUED ON NEXT PAGE *»%xx)
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4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 18

BRARIOLOGICAL CONTROL

QUESTION 4.06 (2.00)

Agssume the unit is in cold shutdown, with the RCS drained vor half loop
operation.

a, How will RHR pump cavitation be detected? (0.5)
b. [f vortexing and cavitation result in a loss of both RHR trains,
given the most i1imiting conditions, how long until!
1. Boiling starte? (0.2%)
- g Core uncovery occurs? (0.25)
B If both traine of RHR are air bound, what are two (2) alternate means
of decay heat removal available during half loop operation, as
describea in OFN 00-015, "Loss of Shutdewn Cooling (RHR)?" (1.0)
QUESTION 4.07 (3.00)
a. What five buildings form the Radiological Controlled Area”? (1.0)
b. v¥hat are the minimum radiation levels or exposures that require
posting as a Radiation Area? {0.5)
€. What personnel monitoring requirements are imposed when entering a
High Radiation Area without an RWP (dose rate < 1000 mr/hr)? (0.%)
d. What additional requirements for asccess are specified for a High

Radiation Area where dose rates are greater than 1000 mr/hr? (1.0)

(x*xxx CATEGORY 04 CONTINUED ON NEXT PAGE »%x%xx)



4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 19
RADIOLOGICAL CONTROL

QUESTION 4.08 (2.%0)

State how each of the cases below relates to WCGS and/or NRC exposure
LIMITS., Only the largest limit of concern needs to be addressed (e.g., 1if
a weekly and quarterly limit are challenged, only the quarterly is required
for full credit).

a. A 31 year old maintenance worker, with a recorded lifetime dose of 43
rem, receives a total of S00 mrem while repairing a contaminated pump.
Assume the job takes 10 days and exposure is constant over the job
duration, {D.5)

b. A 21 year old auxiiiary operator, with a recorded lifetime dose of 2.3
rem, receives a single exposure dose of 16 rem while locally operating
equipment to assure accident mitigation during an emergency. (0.%5)

S A 27 year old Yealth Physics technician is found to have the following
weekly exposur2s: (0.5
8/30 - 9/05: 95 mrem 10/04 - 10/10: 105 mrem
9/06 - 9/12: 70 mrem 10711 - 10/17: 287 mrem
9/13 - 9/19: 63 mrem 10718 - 10/24: 137 mrem
9/20 - 9/26: 93 mrem 10725 - 10/31: 63 mrem
9/27 - 10/3: 87 mrem 11/01 - 11/07: 193 mrem

d. A female IAC technician reports that she has just been diagnosed as 10
weeke pregnant., A records review indicates that the estimated dose
for the gestation period to date is 625 mrem, {(D.5)

e, A 53 year old Shift Supervisor receives a medical exposure of 4000
rads as part of a treatment program, (0.5)

QUESTION 4,09 (2.00)

a. What two (2) parameters, at what values, indicate adverse containment
conditions have been reached? {1.8)

b. Why are adverse containment indication thresholds different from

those used before reaching adverse conditions? {1.0)

(*xxxx CATEGORY D4 CONTINUED ON NEXT PAGE ¥xxxx)




4. _PROCEDURES_ - NORMAL, ABNORMAL, EMERGENCY AND

QUESTION 4,10 (1.50)
a. When (entry conditions) and why (purpose) is EMG ES-01, "Rediagnosis,"
used? (1.0)
b, What condition(s) must be met to enter EMG ES-02, 'Reactor Trip
Response,' instead of EMG-EOD, '"Safety Injection,'" when responding to a
reactor trip? (0.5)
QUESTION 4.11 {1.%8)

RADIOLOGICAL CONTROL

Concerning the Wolf Creek Emergency Procedures (EMG's) FOLD OUT PAGES,
answer the following TRUE or FALSE.

b.

cl

All EMG fold out pages have RCP TRIP CRITERIA.
Fold out page SI ACTUATION CRITERIA specifics vary with the EMG,

Some fold out pages contain either SI RE-INITIATION CRITERIA or SI

ACTUATION CRITERIA, but never both. (2.0)

(*xxxx END OF CATEGORY 04 *xx¥x)
(RXXXRKERKENEY END OF EXAMINATION XXX EXXXXXXAXE NN )
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1. _PRINCIPLES OF NUCLEAR_POWER_PLANT_OPERATION, PAGE 21
THERMODYNAMICS, HEAT _TRANSEER _AND_FLUID _ELOW

ANSWERS -~ WOLF CREEK -87/10/27-PELLET, J.

ANSWER 1.01 (1.00)

Due to the greater decrease in the temperature of the coolant exiting the
core relative to the decrease of the inlet coolant (0.5), more positive
reactivity will be added in the upper core regions, resulting in a more
positive (less negative) AFD (0.5).

REFERENCE
WC LP 039, Objective 6, p. 14
193009K102 o s TRK'$)
ANSWER 1.02 (2.00)
8, The increasing temperature causes a density change which results in
negative reactivity. [D.5] The subsequent decrease in density results
in removing boron, causing positive reactivity. [0.25] (0.75)
b. 6857 F (0.2%). The change in density at higher temperature is much
greater than at lower temperature, So more boron atoms enter or leave
the core at higher temperatures which causes a larger reactivity
change for a given temperature change (0.5). (0.75)
c. Lowering boron concentration over life makes MTC more negative which
causes its contribution to power defect to increase. (Hence, power
defect increases). (D0.5)
REFERENCE

WC LP D39, Objectives 6, 25, & 27
184004K106 192004K108 s sl RA*S)




1._ _PRINCIPLES OF NUCLEAR_POWER _PLANT _OPERATION, PAGE 22
THERMODYNAMICS, HEAT TRANSFER_AND_ELUID _FLOW

ANSWERS ~- WOLF CREEK ~-87/10/27-PELLET, J.
ANSWFER 1.03 (3.00)
a. Decrease
b. Decrease
O, None
d. Decrease
e. Increase [0.6 ea.] (3.0)
REFERENCE
WC LP 4, Objective 2, p. 7
192002K114 saiv LA S)
ANSWER 1.04 (2.00)
a,  § Reactor power will initially decrease (0D.35) then return to the
original value (100%) (0.4). (0.75)
- P Tave will decrease until reactor power returns to 100%> (0.75%)
b. The primary difference is that Tave will decrease less. Also accept
smaller power decrease. (0.%5)
REFERENCE
WC LP D49, Objective 4, p. 15
192008K124 192004K107 192004K106 i+ 1ER*"S)
ANSWER 1.056 (2.%50)
a. Increase in flux level is greater (0.75) and the time to stabilize
is longer (0.75) as Keff approaches 1 (1.%)
b, Beta (accept number). (0.5)
O Neutron sources are required to assure sufficient indication to
safely startup. (0.5)



1. _PRINCIPLES OF NUCLEAR POWER_PLANT OPERATICN, PAGE 23
THERMODYNAMICS, HEAT_TRANSEER_AND_FLUID_FLOW

ANSWERS -~ WOLF CREEK -87/10/27-PELLET, J.

REFERENCE

WC LP
WC LP
18200

ANSWER

a.

D43, Objectives 4, S, p. 22, 23, 24
046, Objective 9, p. 11
3K111 192003K108 192003K101 i TKATS)

1.06 (2.00)

Rod worth is a function of the local/average flux ratio. When 1 CR is
stuck out with all others inserted, {t's flux ratio is very large,

making it's worth very high. (CONCEPT) (1.0)
b. Rod overlap is one of the conditions necessary to ensure Hot Channel
Factors are not exceeded. Also accept power dist. limits. (1.0)

REFERENCE

WC LP 0D5-8, Objectives 11 & 15, p. 26, 27

192008K115 182005K109 s v [KA*S)
ANSWER 1.07 (2.00)

a. False

b. True

0. False

d. False

REFERENCE

WC LP 039, Objectives 5, 6, 8, & 9, various pages

192006K107 192006K105 R | ¢ Gk E

ANSWER 1.08 (2.00)

a.True

b.False

¢c.False

d.True (0.5 pts each)

REFERENCE

Westinghouse Thermal-Hydraulic Principles, Chapter 10, various pages
191004K115 191004K112 o+ LKA'S)



1. _PRINCIPLES OF NUCLEAR_POWER _PLANT OPERATION, PAGE 24
THERMODYNAMICS, HEAT_TRANSEER_AND_FLUID_FLOW

ANSWERS ~- WOLF CREEK ~-87/10/27-PELLET, J.
ANSWER 1.09 (2.50)
a. Presence of a flaw (or crack of suff} nt size). (0.5)
24 lLow tempereture. (or Temp below NDT) +B)
b. Reduces the thermal stress. (Reduced DT across the RV wall reduces

total/thermal/tensile stress.) (0.5)

Co Neutron exposure (integrated) (0.5) makes the material more brittle
(raises NDT) (Reduces ductility) (0.5)

REFERENCE
Westinghouse Thermal-Hydraulic Principles, Ch. 13, p. 58-62
193010K10% 193010K104 193010K101 o i LXK S)
ANSWER 1.10 (1.50)
i, Add 15 psi to 595 psig = 610 psia (0.25)
2. Using steam tableS, @ 610 psia, Tsat = 488 +/- 2 deg's F (0.5)
3. Tsat in S/6 = Trecs ~ Tsubcooling = 488 - 200 = 288 +/- 2 deg's F(0.25)
4, Using steam tables, Psat @ Tsat = 288 deg's F = 56 +/- 4 psia (D0.5)
REFERENCE
Steam Tables
002000KS515 s s LRSS
ANSWER 2411 (1.50)
a. Increases NPSH (D.25), because the slower pump speed will decrease
flow / friction / losses (D.25). (0.5)
b. Increases NPSH (0.25), due to RCS pressure increase. (0.25). (D.5)
e Increases NPSH (0.2%5), because fluid temperature has decreased (0.,25).

OR; Decrease [(0.25) due to initial pressure decrease. [0.25)] (0.%)

REFERENCE
Westinghouse Thermo-Hydraulic Principles, Chapter 10, p. 44
191004K106 o (KA'S)



1. _PRINCIPLES OF NUCLEAR _POWER_PLANT OPERATION,
THERMODYNAMICS, HEAT TRANSEER_AND_FLUID FELOW

ANSWERS -~ WOLF CREEK ~-87/10/27-PELLET, J.

ANSWER 1.12 (1.00)
a, Increases (because of steam generator swell). (D.8)

b. Decreases (because of pressurizer outsurge). (0.5)

REFERENCE
Westinghouse Thermo-Hydraulic Principles, Ch, 11 8 12
192004K108 002020KS508 s LKA SD

ANSWER 1.13 (2.00)

a, Effective area available to condense steam is reduced, which
increases Tsat and Psat. The change in Psat causes extracting less
work from the turbine, so efficiency decreases.

b. Increasing noncondensibles block some tube area, with same
consequences as above. Also, this reduces the amount of steam
undergoing phase change, which decreases the specific volume change,
leading to higher pressure, and the effects above.

C. Reduced mass flow reduces Q from the sieam, causing less dT7, with a
corresponding increase in Tsat and Psat, with the effects above.

(3 answers @ 0,666 ea., General concept required, not specific answer)
REFERENCE

Westinohouse Thermo-Hydraulic Principles, Chapter 9, p. 24, 25, 34
193005K103 191006K110 snnlXA'S)




2.  PLANT _DESIGN_INCLUDING SAFETY AND_EMERGENCY SYSTEMS

ANSWERS -~ WOLF CREEK -87/10/27-PELLET, J. !
!
|
1

ANSWER 2.01 (2.00)

Containment sump suction (8811) must be closed.

2 RWST suction (8812) must be closed.

3. Discharge to CCP and SI (8804) must be closed

4, RCS pressure must be < 360 psig. (0.5 ea.] (2.0)

REFERENCE

MC LP D83, P. 11, 172

00s5000K402 005000K401 va o JER'ED

ANSWER 2.02 (2.00)

a, i. Normal breaker open.
2. Alternate voltage > 90% rated.
3. Bus Sync. Transfer Switch on.
4. Lockout relays reset.
5. Dead bus or Sync check met [(Any 4, 0.3 ea.] {3.2)

b. Both main generator output breakers open,
2 A lockout relay for the generator has actuated.
 §8 The 386-1/6 relay is satisfied. (This requires:

A reverse power condition which has existed for 30 seconds OR A
turbine trip due to thrust bearing wear or loss of vacuum,)
[Any 2, 0.4 ea.] (0.8)

REFERENCE
WC LP 049, Pp. 15,16,23
n62070K401 062000K403 e+ (KA'S)



2. PLANT DESIGN_INCLUDING SAFETY AND EMERGENCY SYSTEMS

ANSWERC -~ WOLF CREEK ~-87/10/27-PELLET, J.

WC LP 037, System Diagram
004020K112 004010K101 o LKA'S)

ANSWER 2.03 (2.50)
a, #lovrrm e 2200 psi (accept 2100 - 23°r0 psi)
L 35 psi (Accept 15 - S50 psi)
L D 0 psi (Accept 0 - 5 psi) (0,25 en.] (0.78)
b. Must maintain minimum (200) psid so seca! surfaces will not contact as
it is designed as a film riding seal. (0.78)
C. Containment sump, or RCDT, [0.25 ea.] (0.%5)
d, Changes from a face rubbing type (contact) to a film riding
seal. (0.5)
REFERENCE ]
§MC LP D26, Pp., 8, § 1
003000K103 s a s LKR'S]
ANSWER 2.04 (3.00)
a. i. LD HX
& Excess LD HX
3. Seal Water HX
4, POP
8. cCcP I
b, 1. CCP discharge to BIT
- SI pump crogss-tie to CCP suction {
©. ; SN RHR letdown to CVCS !
2. RHR discharge to CCP suction [(0.33 ea.] (3.0)
REFERENCE
:
|
|
:
|




2.. PLANT DESIGN_INCLUDING SAFETY AND_EMERGENCY SYSTEMS PAGE 28

ANSWERS -~ WOLF CREEK -87/10/27-PELLET, J.
ANSWER 2.08% (2.00)
a. False
b. True
Qs True
d. False [(D.5 ea.] (2.0)
REFERENCE
WC LP B15-3, Ppl3, 14
034000K402 va s [KA'S)
ANSWER 2.06 (1.00)
b.
REFERENCE
WC LP 015-8, Pp. 11 - 20
034000K402 sesLKR'S)
ANSWER 2:.87 (2.50)
a. Electric motor
Air (accept N2 backup) [{0.25 en.] (0.5)
b. The motor driven valves will control to limit the total flow to a
single S/6 to < 300 G6PM. ([0.5] This design feature will act to:
1. Limit peak containment pressure on a steam break.
- Prevent pump runout and cavitation.
- P Limit feedline break flow so that intact 5/G's can receive
sufficient feedwater. {ANY 2, 0.5 EA. ] (1.85)
0 To crack the valves off their closed seats and and prevent hydraulic
lock (preventing automatic opaning). (0.%)
REFERENCE

WC LP D37, Pp.16, 17
061000K605 0610006007 v+ (KA'S)



2. . PLANT DESIGN_INCLUDING SAFETY AND_ EMERGENCY SYSTEMS PAGE

ANSWERS -~ WOLF CREEK -87/10/727-PELLET, J.
ANSWER 2.U8 (2.50)
a. 1. Both normal and alternate ESF supply breakers open.
2. No SIS or CSAS
y D/G breaker closed [0.25 ea.] (0.
b. ; B g1s
2 CSAS [(0.25 ea.] (0.
0. No. (Accept yes with proper assumption and explanation) (0.
d., The LOCA sequencer is blocked immediately. (0.25] The SHUTDOWN
sequencer is blocked when the D/G breaker is shut., [0.25] and the
LOCA sequencer starts. [0.25)] (0.
REFERENCE
064000K411 064000K410 : o LER'S)
ANSWER 2.09 (2.00)
a, 2. (1
B ) B9 4 (Also accept 3 for full credit) [0.5]
- 1 {0.5) o
REFERENCE

WC LT 19, Pp.3, §
041020K404 «s+LKA'S)

29
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2. _PLANT DESIGN_INCLUDING SAEETY AND_EMERGENCY SYSTEMS PAGE 30

ANSWERS -~ WOLF CREEK -87/10/27-PELLET, J.
ANSWER 2:10 (3.00)
a. Primary: Provide core cooling,
Secondary: Provide SDM (boration) [0.5 ea.] (1.0)
b. 1. LOCA
24 Rod eject.
3. Loss of secondary coolant
4, S6TR [D.25 ea. {1:0)
. 1. OPEN
2. CLOSE
- i OPEN
4, NO SIGNAL
S. CLOSE (0.2 ea.] £1.0)
REFERENCE
NC LP 038, Pp. 8, B, 26 - 28
006030A201 006020K404 006000K405 D06000DA303 s CKAYS)
ANSWER 2:41 (2.50)
a. To provide for lowering the water level for maintenance and continuing
RHR cooling operation, (0.75)
b. i, Spray line
2. Hot leg RTD manifold connection
Wide range temperature detector
4, Nuclear sampling system connections. {any 3, 0.25 ea.]
To convert coolant velocity to pressure head, OR to obtain a more
representative s=ample., (Accept either answer) (0.285) (1.0)
C. Breaking the high pressure side will provide all 3 low flow signals
[0.5] because the HP tap is common to all 3 detectors.[0.25] (0.75)
REFERENCE

WC LP D23, Pp. 16 - 20
002002000K s (KA'S)




3. _INSTRUMENTS AND_CONTROLS PAGE 31

ANSWERS -~ WOLF CREEK -87/710727-PELLET, J.
ANSWER 3.01 (2.50)
a. : Auctioneerecd hi NI should decrease. (Also accept local power
decrease) (0.5)
b §F Turbine impulse pressure should hold constant. {0.%5)
- I Auctioneered Tavg should decrease. (0.%5)
b. Rods should step OUT (to restore temperature). Also accept OUT in
response to spike of auctioneered power. {(0.8)
O . NO
r 4 NO
NO [S answers @ (0.1 each]
4, NO
5. YES (Accept NO for assumption that rods initially move in.)(0.5)
REFERENCE
WC LP LO 13 DD1 0D, Revision 2, p. 22, 31
001050K401 001000A203 s {KA'S)
ANSWER 3.02 (1.50)

Should not be performed at this time. [0.5] Placing in test will
deenergize the interlock circuit P-13 which feeds P-7. [0.5] This will
unblock the low pressurizer trip and the shutdown control rods will trip.
(G.5] (1.%)

REFERENCE
WC LP 0S50, P. 18
012000K406 «++(KA'S)




3. _INSTRUMENTS AND_CONTROLS
ANSWERS -- WOLF CREEK

-87/10/27-PELLET, J.

ANSWER

3.03 (2.50)

Indicated level would increase due to

“0' d/p
MFW pumps do not trip on low level.
TDAFWP does not start does not start on low level on 1/4 5/6.
TDAFWP does not trip on low lube oil.

MDAFWP's don't trip on high 56 level.

REFERENCE
WC LP 045, Pp. 12-15
016000A201 v o [KA'S)

ANSWER 3.04 (2.50)

a. Deviation (+ or - 12 steps) between any rod and it's bank demand
signal,
- 49 Deviation (+ or - 12 steps) between any 2 rods in the same bank,
3. Any shutdown rod <210 steps.
4, Bank out of sequence. [any 3, 0.25 ea.] (0.75)
b. URG! Occurs if there is an error or failure in the information from
both data cabinets. (0.5)

NON URG: Occurs for an error in either “A'" or "B' data for any

rod. (0.5)
e Tavg, delta T, and bank demand signal from P/A converter. [0.25 for

ea, input] (0.75)
REFERENCE

WC LP L.J-8, Ppl4, 19, 20
0140006012 014000A103 v+ (KA'S)



3. INSTRUMENTS AND_CONTROLS PAGE 33
ANSWERS -- WOLF CREEK -87/10/27-PELLET, J,

ANSWER 3.08 (1.00)

1. Pzr. Heaters
2 Letdown isolation valves
- Letdown orifice isolation valves {0.33 #a0.] £3.8)

REFERENCE
WC LP 055, P, 25
011000K303 011000K302 011000K301 «++(KA'S)

ANSWER 3.06 (1.00)
0|‘ll
REFERENCE

WC LP 085, P, 38
011000A210 v+ (KA'S)

ANSWER 3.07 (2.00)

a6cocaoa
et S

(2.0)

REFERENCE
WC LP 050
012000K603 012000K103 «++(KA'S)



3.  INSTRUMENTS AND_CONTROLS PAGE 39

ANSWERS -- WOLF CREEK ~-87/10/27~-PELLET, J.
ANSWER 3.08 (3.00)
a. UF & UV Sensors are between the breaker and the RCP. Accept cabinets
in electrical penetration room for detector location. (D0.5)
UF & UV Logic -~ 1/2 detectors on 2/2 busses (0.5)
b. Both trips are designed to anticipate degraded flow conditions [(0.5]
and improve response time of the RPS. [0.25] An added goal of the UF
trip is to improve flow coastdown time. [0.25] (1.0)
e UF: All RCP breakers are tripped by the trip signal. (D.%)
uv Reaching the setpoint on the bus will trip the RCP's supplied by
the affected bus. (0.5)
REFERENCE
WC LP 050, Pp.19, 20
012000K402 003000KS02 D03000K304 « o s LEATR)
ANSWER 3.09 (2.00)

a. Rod motion is prevented
Block C1 signal

(Accept '"No effect'" if C-1 blocked) (0.86)
b. Rod motion is prevented
Position Rod stop bypass switch, (0.5)
| ¢. No effect (0.5)
d. No effect (D.5)
REFERENCE

WC LP 063, Pp. 22, 34
012000K610 s (KA'S)




3.  INSTRUMENTS AND _CONTROLS PAGE 35

ANSWERS ~- WOLF CREEK -87/10/27-PELLET, J.
ANSWER 3.10 (2.50)
4. L. SSPS
2 35PS
3, ESFAS
4, SSPS
5. ESFAS
6. SSPS [D.25 ea.] £1.9)
b. 1. CISA
I FWIS
3. CRVIS
4, CP1S
5. AFAS
6. SGBSIS (Any 5, 0.2 2a.] {1.0)
REFERENCE
wC LP 976, Pp.20, 21, 24
012000K10% 013000KK10 oo LKA'S)
ANSWER 3.11 (2.00)
a. 1. CWSH
2 SWYD
3 MUSH
4. BDDS
S. MUDS (0.2 o8.]) (1.0)
b. Disables digital control functions from the MCB. (D.%5)
O G Data collection and analysis.
2. Control (0.25 ea.] (0.5)
REFEFRENCE

WC LP D45, Pp. 8 -10
016000K402 016000K403 v+ (KA'S)



3. INSTRUMENTS AND_CONTROLS
ANSWERS -~ WOLF CREEK

ANSWER 3.12 (1.50)
a. Post Accident Sampling Monitor.
b. Any area monitor in an "ALERT"
€ Press the SEL KEY twice.
REFERENCE

WC LP 006-8, P. S & WC LP 086, P, 7
072000A401 072000K601

D73000A402

~-87/10/27-PELLET,

J.

(0.25] Ion Chamber.

e+ (KA'S)

(yellow light) condition.

[0.25]

PAGE

36

[005)

(0.5)

(0.5)



4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND
RADIOLOGICAL _CONTROL

ANSWERS -~ WOLF CREEK -87/10/27-PELLET, J.
ANSWER 4.01 (2.%0)
a. To facilitate the insertion and removal of fuel assemblies that have
become bowed. (0.5)
b. 1. RCCA change fixture
2, Alternate core location (0.9 ea.] £1:0)
€. 1 SRO
2 Cont. Upender Operator
3. Fuel Bldg. Upender Operator
4, Refueling Machine Operator
-3 Fuel Pool Bridge Crane Operator (0.2 ea.] (2.8)
REFERENCE
WC FHP 02-011, Pp. 3, B
034000A203 0340006001 s e lKR'S)
ANSWER 4.02 £1.50)
a. 1. Temporary tygon hose
2. Przr. cold cal. level (LI-462)
I Loop level ind. (LI-53.
4, RVLIS [any 3, 0.25 ea.] (0.75)
b, Pressure due to purge may cause level to indicate higher than actual
level., Accept LOWER if prrge rate is compared to an excessive drain
rate. (B.7%)
REFERENCE

GEN 00-007, Pp. 2, 3
002000K402 v+ (KA'S)




4. _PROCEQURES - NORMAL, ABNORMAL, EMERGENCY AND
RADIOLOGICAL _CONTROL

ANSWERS -- WOLF CREEK -87/10/27~-PELLET, J.

ANSWER

REFERENCE
WC GEN 00-004, Pp. 9, 10
194001A102 .. (KA'S)

ANSWER 4.04 (2.50)
a. When leakage exceeds the capacity of 2 charging pumps. (D.78)
b. Prevent excessive thermal stresses on weakened tubes. (0.7%)
C 4, (1.0)
REFERENCE

WC OFN 0D-007, Pp. i, 1, B
0000116011 T ¢ BE ¥

ANSWER 4.05% (2.50)
a. Ingtrument failure, Accept any example

Turbine runback
Load rejection

Rx./Sec. power mismatch fAny 3, 0:25 ea.) (0.7%)
b. Restart control heaters (0.5)] and re-establish letdown. [0.5] (1.0)
e To provide a steam flow /feed flow error signal for the FWRV

controller [0.25] and to provide a total flow signal for control of
feed pump speed. [0.25) Provide 5/6 flow mismatch annunciator.[0.25]
(D.7%)




4. _PROCEDY
RARIOLO

ANSWERS -~

REFERENCE
WC OFN 00-
016000A401

ANSWER 4,

a. Pump/
sympt
b, ; B

20
c 3.

0

3!

4,

S'
REFERENCE
WC OFN 00-
D00025A207

RES_-_NORMAL, ABNORMAL,  EMERGENCY_AND PAGE 39
GICAL_CONTROL

WOLF CREEK -87/10/27-PELLET, J.

008, Pp. 8, 27, 238

016000K302 016000K403 »o+(KA'S)
06 (2.00)
loop current, flow, pressure, level oscillations. Accept any
om for full credit. (0.5)
15 - 45 minutes. (0.25)
1 - 2.5 hours., Accept any time within ranges. (0.25)

Dump from SI accumulators.

Pump/gravity feed from RWST,

Increase charging & letdown plus drain to RCOT.

With vessel head removed, flood up cavity & use SFPCS,

Use S6 in reflux mode. [Any 2/5, 0.%5 ea.] (1.0)

015, Loss of Shutdown Cooling (RHR), Revision 4, p. 8-11
0D0025K101 000025K303 oo {KA'S)




4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND
RADIOLOGICAL CONTROL

ANSWERS -- WOLF CREEK -87/10/27-PELLET, J.

ANSWER 4.07 (3.00)
a. i. Auxiliary.
2, Fuel.
3 Hot Machine Shop.
4, Radwaste.
S, Reactor.
6. Control building basement. (Any 5, 0.2 ea.] (1.0)
b. ) Accept 2 or S mrem/hr.
2. 100 mrem in any 5 consecutive days. (0.25 ea.] th.%)
A Accept either: [Either case, 2 answers at 0.25 ea.]
1., dose rate monitor.
2. dose integrating device with preset alarm
OR
 f H. P. technician and dose rate monitor
Accept 1 and 2 for D.25 ou, or 3 for 0.5, (0.%8)
d. 1. Continuous HP surveillance,
& Shift Supervisor approval.
3, Required to be locked [Any 2, 0.5 ea.] (1.0)
REFERENCE

WeC LP LO 10 310 07, Radiation Protection Manual, Rev. 0, p. 25, 26, 32, 33

194001K103 e (KA'S)




4. _PROCEDURES - NORMAL, ABNORMAL, EMERGENCY_ AND PAGE 41
BRADIOLOGICAL CONTROL

ANSWERS -~ WOLF CREEK -87/10/27-PELLET, J.
ANSWER 4.08 (2.50)
a. The only limit in question is the 300 mrem weekly limit, If 10 days

are assumed to be 2 S-day weeks, then no limit has been violated (note
100 mrem weekly is goal not limit)., If 10 days are assumed to be
continuous, then weekly limit has been violated (500/10%7=350). (0.5)

b. The dose given will violate the NRC lifetime limit/proviso of S(n-18).
Single 16 rem dose is allowed under emergency conditions. (D0.5)
C. No limits are violated. Weekly are all under 300 mrem, and CALENDAR
quarter are less than 1000 mrem (Quarter breaks at 10/1). (0.5)
d. Pre-natal limit is S00 mrem. Since exposure occurred prior to
notification, may bte interpreted as not a violation. (0.5)
e. Medical exposure is not controlled or considered in exposure limits,
(Would expect no occupational exposure under conditions.) (0.5)
REFERENCE

WCGS LP LO 10 310 07, Rev. 0, Objectives 6 & 7, various pages
194001K103 da+ LEAYR)

ANSWER 4.09 (2.00)
a. 1. Containment pressure @ 5 psig. (0.5)
2. Contairment radiation @ 10EES rad/hr. (0.5)
b, Adverse containment conditio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>