ENCLOSURE 1
EXAMINATION REPORT - 50-327/0L-85-01
Facility Licensee: Tennessee Valley Authority
500A Chestnut Street
Chattanooga, TN 37401
Facility Name: Sequoyah Nuclear Plant

Facility Docket No.: 50-327

Writt.n examinations were administered at Sequoyah near Soddy Daisy, Tennessee.

Chief Exaniner:#&ﬁg&am Oe | 3! g9
W. G. Dougla Date Signed
Approved by: ’B . Lm\_ b /7’( /?S’

Brucg”A. Wilson, Section Chief Date Signed

Summary:
Examinations on May 20-23, 1985

Written and oral examinations were administered to 13 candidates; 11 of whom

passed. An oral examinaltion was administered to one cand’date who passed. A

written examination of all categories was administered to one candidate who did
not pass.

85072
G

50627
327
ADOCK g PDR



Enclosure 1 2

REPORT DETAILS

Facility Employees Contacted:

*C. S. Benton, Unit Supervisor, Simulator Section
*C. 0. Brewer, Training Manager

*L. C. Bush, Operations - Assistant Group Head
*V. E. Keyser, Instructor

*B. C. Lake, Training Shift Engineer

M. J. Lorek, Instructor

*L. M. Nobles, Superintendent (0&F)

*C. H. Noe, Supervisor, Operator Training

*W. G. Payne, Instructor

*L. H. Sain, NTB

*Attended Exit Meeting
2. Examiners:
*W. G. Douglas, USNRC, Region II
F. S. Jagger, EG&G
A. J. Vinnola, EG&G

*Chief Examiner

3. Examination Review Meeting

At the conclusion of the written examinations, the examiners met with

V. E. Keyser, B. C. Lake, M. J. Lorek, and W. G. Payne to review the written
examination and answer key. The following comments were made by the
facility reviewers:

a. SRO Exam
(1) Question 5.02

Facility Comment: Depending upon whether cycle 1 or cycle 3 is
assumed, more than one curve is correct.

NRC Resolution: Agree with facility comment. Based on cycle 3
information available at review, answer b or 4 will be accepted
for Part 1.

(2) Question 5.07.b

Facility Comment: Answer is TRUE for transient, but FALSE if new
steady state is achieved.

NRC Resolution: Agree with facility comment. Part b deleted from
examination.

R R T
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(3)

(4)

(5)

(6)

(7)

(8)

(%)

Question 5.12

NRC Resolution: Point value changed from 0.75 to 1.0 to make it
consistent with other multiple choice questions.

Question 5.26

Facility Comment: Answer is TRUE if cycle 1 is assumed and FALSE
if cycle 3 is assumed.

NRC Resolution: Verified comment using Plant Curve Book, TI-28.
Question deleted from examination.

Question 6.02

Facility Comment: There are two possible correct answers for this
question.

NRC Resolution: Agree with facility comment. Answers ¢ and d
verified as correct using Systems Manual, Chapter 3 and GOI-3C as
reference. Answer key changed to accept c or d as correct.

Question 6.16

NRC Resolution: Answer key was incorrect due to "typo". Answer
key changed to accept d as correct answer.

Question 6.19

NRC Resolution: Review of stated reference discovered a third
possible answer. Answer key changed to accept any two for full
credit.

Question 7.01
Facility Comment: Answer a is also correct.

NRC Resolution: Verified answer a as correct using SOI-68.2.
Answer key changed to accept a or b as correct.

Question 7.11

Facility Comment: FHI-7 has been recently revised. The correct
answer is 4 fuel assemblies which is not one of the four choices.

NRC Resolution: Revision was pointed out by examinee during
examination. Instructions were given to disregard choices and put
answer for revision to FHI-7. Answer key changed to accept 4 as
correct.



Enclosure 1

(10) Question 7.17

(11)

Facility Comment: The answer to part a should be FALSE.

NRC Resolution: Agree with facility comment. Using listed
reference, verified correct answer as FALSE. Answer key changed
accordingly.

Question 8.12

Facility Comment: Containment spray actuation is not a reactor
trip signal.

NRC Resolution: Agree with facility comment. Answer key changed
to required two answers at 0.5 points each. The total value of
question was reduced to 1.0 point.

b. RO Exam

(1) Question 1.02 - See SRO question 5.07.b.

(2) Question 1.09 - See SRO question 5.02.

(3) Question 1.16.c
Facility Comment: Depending upon value of beta fraction assumed,
answer could either be supercritical or prompt critical.
NRC Resolution: Agree with facility comment. Answer key changed
to accept 3 or 4 as correct answer for part c.

(4) Question 2.04
NRC Resolution: Provided reference contained incorrect informa-
tion. Using RCS system description, verified answer c as correct.
Answer key changed to accept c as correct.

(5) Question 2.21
Facility Comment: Answer a is correct and answer d is incorrect.
NRC Resolution: Agree with facility comment. Verified, using
ctated reference and facility supplied handout. Answer key
changed to accept answer a as correct.

(6) Question 2.22

Facility Comment: Calculation of AFW load using a2sign data
.ndicates 5% of full load may be maintained.
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(7)

(8)

(9)

(10)

(11)

(12)

NRC Resolution: Stated references says 3%. However, calculation
using data in stated refe'2nce yields about 5%. Answer key
changed to accept b or ¢ .or full credit.

Question 3.07.b
Facility Comment: The answer should be FALSE.
NRC Resolution: Using stated reference, verified the nonlinear

gain is controlled by temperature error. The answer key is
changed to accept FALSE as the correct answer.

Question 3.12

NRC Resolution: Using stated reference, verified answers ¢ and d
as correct. Answer key changed to accept ¢ or d for full credit.

Question 3.21.d

NRC Resolution: Delta T does not directly affect the OPAT set-
point. However, if it is logically assumed the delta T increased
due to power increase which causes a Tavg increase, then the OPAT
setpoint would reduce. Since two of the three answers can be
correct, this part of the question is deleted from the examina-
tion.

Question 3.23

NRC Resolution: Answer key for part ¢ was incorrect. Based on
the stated reference, the correct answer is FALSE. Answer key
changed accordingly.

Question 4.15

Facility Comment: SOI says 200 degrees, AOI says 225 degrees.
Both answers ¢ and d should be accepted.

NRC Resolution: The RCP must be secured at the most resistive
requirements, 200 segrees. The answer key is not changed.

Question 4.19

Facility Comment: Parts c and d are not alarms or indications.

NRC Resolution: Agree with facility comment. Parts ¢ and d
deleted and parts a and b are worth 0.5 points each.
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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 o-al examination were identified.

There were two generic weaknesses noted during the oral examinations. The
first was in the area of radiation protection. The examinees were unable to
adequately describe the detectors used for the various survey instruments.
Also, they were unable to explain the sources of radiation (tritium, N-16,
secondary activity) in the plant. The other area of generic weakness was in
using Tavg and AT indications to figure out whether (and how) Tcold or Thot
had failed.

The cooperation given to the examiners and the effort to ensure an atmo-
sphere in the control room conducive to oral examinations was also noted and
appreciated.

The Ticensee did not identify as proprietary any of the material provided to
or reviewed by the examiners.
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U. §. NUCLEAR RECULATCORY COMMISSION
SEACTOR OPERATOR LICENZE EXAMINATION
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TECRMODYNAMICS. HEAT TRANSFER AND FLUID FLOW

QUESTION 1.0t (1.00)

Which of the following :s TRUE concerning RCS operation following
the loss of one Reactor Coolant Pump?

a. Core coolant velocity decreases therefore the flowrate i1n the
remaining loups decreases.

5. Flow to the veczcel from the remaining three pumps 1s less than
374 of the origiral flow

¢. Flow 1n the 1dle loop bypasses the core.

d. Since only thr §/C's are providing steam, the steam pressure
and temperature in the remaining 5/C's 1s 1ncreased.

QUESTION 1.02 (1.00)
TRUE or FALSL?

a. During 100% power cperation, Departure from Nucleate Boiling
Ratio (DNB3FK) 1s greater than the DNBR for 20% reactor power.

L. lncreasing pressure of the RCS, when operating in the nucleate

boiling region of the heat transfer curve® w*l\ decrease the
heat transfer rate (BTU/hr-squlro foot). ,

\

QUESTION 1.03 (1.50)

TRUE or FALSE?

a. The faster a centrifugal pump rotates, the greater the NPSH
required to prevent cavitation.

b. One of the pump laws for centrifugal pumps states that the
volume flow rate is inversely proportional to the speed of
the pump.

¢. Pump runout 1s the term used to describe the condition of @
centrifuga! pump running with no volume flow rate.

(xxxxx CATECORY 01 CONTINUED ON NEXT PAGCE =xxx2x)
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" 4. PRINCIPLES OF MUCLEAR POWER PLANT QPERATION. PACE
THERMODRYNAMICS, HEAT TRAUSEIR_AND _CLUID _ELOW
QUESTION 1.07 (1.00)

When saturated steam is throttled, the down stream fluid:

a. loses energy as 1t expands.
b. DECREASES in pressure, however, the temperature may INCREASE.
¢. may or may not be saturated depending on the upstream conditions.
d. has a higher mass flow rate than the upstream steam
QUESTION 1.08 (2.00)
a. 1f the reactor is operating 'n the power range, how long will
1t take to raise power from 20% to 40% with a +0.5 DPM Start-
up rate?
1. 12 sec.
. 21 sec.
3. 36 sec.
4. 54 sec. (1
b. How long will it take to raise power from 40% to 60% with the

same +0.5 DPM Startup rate?

1. 12 sec.
2. 21 sec.
3. 36 sec.
4. 54 sec. (1

(sxxxx CATEGORY 0! CONTINUED ON NEXT PAGCE x%xxx)
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1. _BPRINCIPLES OF NUCLEAR POWER PLANT QPERATION. PAGE 5

QUESTION 1.08 (1.00)

Match the curves, on Fig A 4, with the following plant descriptions.
Put your answers Oon your answer paper. i.e. "Qurve ¢ - @”.

{. Beginning of iife (EOL) - 0% power.

2. BOL - 100% power.

3. End of 1i1fe (EOL) - 0% power.

4. EOL - 100% power.

QUESTION 1.10 (1.00)
Which of the f- ing statements is TRUE?
a. !t 1s NOT pos. ole for the Moderator Temperature Coefficient

(MTC) to ever become positive at the Segquoyah plant.

B. It 1s possible for the MTC to become positive, but ONLY when
the reactor is in Mode 5.

¢. 1f the MTC is positive, while the reactor is in Mode 2,
Technical Specifications must be consulted because there are
action statements that must be followed.

d. MTC can be positive in an under moderated core where the
moderator to fuel ratio is less than the optimum value.

(xzxxx CATEGORY 01 CONTINUED ON NEXT PACE =xxxxx)



L. _BEINCIPLES QOF NUCLEAR PQWER FELANT QPERATIQN. PAGE

THERMODYNAMICS. HEAT TRANSFER_AND_ELUID FLOW
QUESTION 1.11 (1.00)

Which of the following best describes the effect on MTC if the RCS
temperature i1s LOWERED?

é.

L&)

O

(1%

It becomes less negative because boron and water molecules are
swept 1nto the core as a result of the outsirge from the
precssur:zer, therefcre, neutrons spend more time 1n the resonance

1egion.

It becomes less negative because the rate of change in the density
of water per degree temperature change i1s less st lower temperature

which causes a lecser change i1n rate 1n resonance escape probability.

[t becomes more negative because thermal utilization increases
and rescnance escape probability decreases.

!t becomes mcore negative because as temperature 1s lowered tne
moderator becomes more dense, this increases the amount of
water molecules :n the core therefore neutrons have a greater
probability of colliding with a water molecule and this 1s an
increased negative reactivity effect.

(xxxxx CATEGCORY 01 CONTINUED ON NEXT PAGCE xxxxx)



Lo _PEINCIRLES QF NUCLEAR_PQWER_ELANT QPERATIQN.
TEERMQDRYNANICS. HEAT TRANSEER_ANDR _LLUIR _ELOW

QUESTION 1.12 (4.00)

Using the attached Xenon worth curve, Fig. 1.1, answer the following.

a. Power at TO was at 70%. What was the power level between
T: and T2?

1. 90%
2. 30%
3. 20%
4. 10% (1.0)

b. What was the length of time between TZ and T3?
i, 1 Baur

2. <3 hours
3. 8 hours
&. 12 hours (1.0)

¢. What happened at T2?
1. Reactor tripped.

2. Rods were placed in AUTO, and turbine power was raised to 100%.

3. Reactor power was reduced to 10%.

4. Turbine power remained constant, rods were in manual and
inserted 50 steps and the steam cdump valves failed open

(10% of rated power). (1.0)

d. At time T4 "
1. All Xenon production has s.opped.

2. lodine decay to Xenon has stopped.

3. All Xenon production remains constant, but the burnout increases.

4. Xenon production directly from fission has stopped, but Xenon
production from decay lodine continues. (1.0)

(xxxxx CATECORY 01 CONTINUED ON NEXT PACE *xxxx)




ieDBINCIPLES QF MUCLEAR _PQWER_PLANT _QPLRATION. PACE 8
THERMODYNAMICS. HEAT TEANSCER ANC_LLULD _ELOW

QUESTION 1.13 t .50)
TRUE or FALSE?

After an extended outage of 1| year, the Secondary Neutron Source
i1s unable to release any neutrons and therefore there are i1nsufficient
neutrons available to start a chain reaction 1n the core.

QUESTION 1.14 (1.00)

Delayed neutrons play a major role in the operation of the core
because they

a. are born at (thermal) slow energy levels (less than { ev) and
therefore are more apt to cause a f{ission as compared to
being abscrbed by a pocison.

b. are considered as epithermal neutrons and therefore they will
not travel far enough to leak out c¢f the core.

¢. are born so much later than the prompt neutrons and provide
controlability during steady state operations and power
transients.

d. provide 70% of the fission neutron inventory and have higher
importance factors associated w'th them as compared to prompt

neutrons.

QUESTION 1.1f ( .50)
TRUE or FALSE?
Shortly after a reactor trip from the power range the reactor
has a -80 sec. period because the mean life of the longest lived

delayed neutron precursor group is 80.7 seconds which corresponds
tc a 55.9 sec. half life.

(xxxxx CATECORY 0! CONTINUED ON NEXT PACE xxxxx)



L. _PRINCIRLES QOF NUCLZAR POQWEE _ELANIT _QFERATION. PAGE 9
THZEMQDYNAMICS. HEAT TRANSIZR _AND_ELUIDR_ELQOW

QUESTION 1.16 (3.00)
1f the Source Range (SR) instruments indicate SO cps with Keff
equal to 0.9, what would the SR instrument indicate If rods were
withdrawn to bring Ke¢ff equal to 0.95? Assume BOL conditions.
a 1. S0 cps
2. 1% ¢ps
3. 100 ¢ps
4. 200 cps (1.0)

b. How much reactivity was added?

1. 0.0347
2. 0.08¢C0
3. 0.082¢
4. 0.0585S (1.0)

c. 1f the same amount of reactivity were added again, what would
be the state of the reactor?

1. Sub~-critical.
2. Critical.
3. Super-critical.

§. Prompt-critical. (1.0)

QUESTION 1.17 (1.80)

Eefer to the attached graphs B.6 2 and B.7.1!

a. Which graph represents Total Power Coefficient? (0.5
L. Fi!! in the blanks on the right side of each graph with BOL or

EOL. Tear graphs from the exam and include with your answer

sheets. (1.0)

(sxzxx CATECORY 0i1 CONTINUED ON NEXT PACE xx=xxx)
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4o POINCLIBLES QC NUCLEAS POWIR_PLANT QPERATION.
IHE"M(‘.W!NQ‘""‘E HE&I :Dlh'SPPB axn EV!'Y" :an

QUESTION (.18 (2.00)
Pefer to T!-28, Fig. B.2.c attached to answer the following.

a. The reascn the curve changes siope at the point marked "a"
1$ because:

1. this is the point where the Power Range lower detector s
ne longer able tc detect thermal neutrons and the rods
have not moved high enough to allow the Power Range upper
detector to detect thermal neutrons.

the rods are moving through the area that has the highest
thermal neutron flux.

bank "B" rod: have just stopped moeving, while bank "C"
rods continue to be withdrawn, therefore, only cne bank of
rods 15 moving instead of two banks just prior te point 25"

there aie twe effects here. Cne, bank "A" rods have just
tteppec moving, whilie bank "B" rodr centinue to be withdrawn,
two, just prior to point "a", bank "A" rods were moving
through an area (top of the core) that has a relatively low
concentration of thermal flux.

The reason for the positive slope on the curve marked "b" 18
because:

1. the bank "D" rods are moving into an area that has an
increasing thermal flux concentration.

in addition to bank "C" rods moving through an erea of
increasing concentration of thermal flux, now bank "D" 1is
also moving. 1.e¢. overlap.

bank “C" has just stopped moving and now bank "D" rods are
moving into an ares of the cocre that has a decreasing Xenon
concentration.

bank "D" is moving through the uppermost part of the core
where the thermal ‘lux 1§ decreasing, therefore, the competition
for neutrons i1s greater and rod worth 1s higher. (1.0)

(xxxxs CATECORY 01 CONTINUED ON NEXT PACE xxxxx)




QUESTION 1.19 £- .78

Compare the calculated Estimated Critical Position (ECP) for a
startup 15 hours after a trip to the actual Critical Rod Position
(ACP) 1f the following events/conditions occurred. Consider each

independently. Limit your answer to:
a. ACP higher than ECP.
b. ACP lower than ECP.
¢. ACP would not be significantly different than ECP.
1. One Reactor Coolant Pump 1s stopped one minute prior to criticality.
2. The steam dump pressure setpoint is increased to a value just
below the ccde safties setpoints.
3. The startup 1s delayed 2 more hours.
QUESTION 1.20 ( .78)

Tor each condition 1n COLUMN A find the correct heat transfer equation
in COLUMN B that would be used to calculate the heat transferred.

COLUMN A COLUMN B
a. Across the reactor 1. Q = UA delta T
(cold leg to hot leg) §
2. Q = M delta T
b. Across S/C U-tubes b :
(primary to secondary) 3. Q = MCp delta T
¢. Across S/C secondary side 4. Q = M delta H
(feedwater to steam)
§. Q = UA cdelta H

(xxzxxx CATECORY 01 CONTINUED ON NEXT PAGCE =xxxx)



ie—ERIUCIBLES 20 NUCLEAR POWEL_ZLANT QFERATIOU. PAGE 12
:"g-—,lqgnxmaancs 1:5: -vz-,ucr'rs Ahvn !‘l!“n EIQH

QUESTION 1.21 (1.00)

TRUE or FALSE?

a. During a RCS heatup, as temperature gets higher, 1t will
take a smaller letdown flow rate to maintain a constant
pressurizer level. (0.3
b. increasinrg condensate depression (subcooling) will cause
BOTH a decrease in plant efficiency AND an increase in
condensate (hotwell) pump available NPSH. (0.5)
QUESTION 1.22 (1.00)

Steam exiting the HP turbine is at 78S psig, 90% quality. Steam
entering the LP turbine :s superheated to 100 F. What is the
enthalpy change of the steam?

a. 8% BTU/ibm

b. 140 ETU/1bm

¢. 154 BTU/1bm

d. 708 BTU/lbm

(sxxxx END OF CATECORY 01 =xxxxx)



2.__PLANT_DESIGN INCLUDING SAEETY AND EMCRCENCY SYSTEMS PAGE

QUESTION 2.01 (1.00)

The order of transfer of power
Board 1B is:

a. From 6.9 kv Unit Board 1D to
Diesel Cenerator.

b. From 6.9 kv Unit Board 1B to
Diese! Cenerator.

¢c. From 6.9 kv Unit Beard (D to
Diesel GCenerator.

d. From 6.9 kv Unit Board 1C to
Diesel Cenerator.

QUESTION 2.02 ¢ .50)

TRUE or FALSE?

Following the

sources

kv

kv

kv

kv

to the 6.9 kv Shutdown
Unit Board 1C to Emorg;ncy
Unit Board iD to Emegency
Unit Board {B to Emergency

Unit Board 1D to Emergency

receipt of an emergency start signal, diesel generator

speed and voltage may be manually adjusted from the control room.

QUESTION 2.03 (1.00)

The 125 vdec vital
maintain the plant

to

b.

0.

i

S

.0

batteries are sized to supply the dc power required
in a safe shutdown condition for

hours.

(xsxxx CATEGCORY 02 CONTINUED ON NEXT PACE =xxx2x)
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ZL__ELAﬂI.DESLQH.LNCLUELHQ.SAiizi.AHQ_ENERGE&CI.&XSIEM& PAGE

QUESTION 2.06 (1.00)

Which of the following statements is TRUE concerning the use of
the Residual! Heat Removal! system?

a. Used during plant startup in conjunction with the CVCsS to
egqualize boron concentration between the RCS and pressurizer.

b. Used during plant cooldown in conjunction with the CVCS to
egqualize boron concentration between the RCS and pressurizer.

¢. Used during plant coocldown as an alternate letdown f{low path.

d. Used during plant heatup 2as an alternate l!etdown flow path.

QUESTION 2.07 (1.00Q)

Wrich c¢f the following 15 the preferential order of valve operation
for Emergency Borat:on?

a. ’CV-GZ-Q:Q (Emergency bcrete manual valve), FCV-62-138 (Emergency

borate MOV), 62-135 & 6 (RW3T sucticn valves), BIT itnjection
valves.

W
b. 62-135 & 6, BIT injection valves, FCV-62-623, FCV-62-138.

»
c. FCV-62-138, ¥CVv-62-929, BIT injection valves, 62-135 & ¢.

-
d. FCV-62-138, FCV-62-929, 62-135 & €, BIT 1njection valves.

QUCSTION 2.08 ( .50)

TRUE or FALSE?

An interlock of the Manipulator Crane hoist drive circuit in the up
direction permits the hoist to be operated only when the ~pen
indicating switch on the gripper is actuated.

(xxxxx CATECORY 02 CONTINUED ON NEXT PAGE xxxxx)
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PLANT DESICN INCLUDING SAFETY AND EMERGINCY SYSTEMS

QUESTION 2.8 (1.00)

Whicn of the following 1s a component supplied by a Component
Coo!ing Water System Safeguards Train pump?

a. Non-regenerative heat exchanger.
b. RHR hea! exchanger.
RCP thermal barrier heat exchanger

Reciprocating charging pump.

QUESTION 2.10 (1.00)

Which cf the following wil! cauce a trip of a running Main Feed-
water Pump?

a. Low feecdwaler temperature
b. Low Main Feed Pump turbine speed.
Recirculation valve open.

Safety Injection.

QUESTION 2.11 (2.00)

State whether the following statements are TRUE or FALSE concerning
the Upper Head Injection System (UHI).

a. The membrane in the Nitrogen pipe between the water and nitrogen
UH! accumulator prevents nitrogen absorbtion in ANY of the water 1n
the UH! system.

The memtbrane prevents the injection of nitrogen into the RCS
fcllowing UHI actuation.

The UH! system operates during a LOCA which is greater than the
capacity of the charging or SI pumps.

The UH! system can be i1solated from the RCS by closure of their
motor operated valves.

(zxxxxx CATECORY 02 CONT!INUED ON NEXT PAGE xxxxx)




2. _PLANT DESIGN_INCLUDING SAEETY AND EMERGENCY SYSTEMS PAGE

QUESTION 2.12 (1.00)

Which of the following i1s a purpose of the atmospheric relief
valve on the main steam line?

a. Will actuate during a trip from full load while preventing the
l1fting of the safety valves.

b. Used as a dummy load cduring plant startup.
¢. Used as a steam dump when the ccndenser 1s unavailable.

d. Used to control cooldown rate during normal plant cooldown.

QUESTION 2.13 (1.00)

What signal inputs are used to control the position cof the governor
on the Turbine Driven Auxiliary Feed Pump”?

8. Turbine speed and pump discharge flow.
b. Turbine speed and pump discharge precssure.
¢. Steam pressure and pump discharge pressure.

d. Steam flow and pump discharge flow.

QUESTION 2.14 (1.00)

What 1s the normal operating speed of the Emergency Diesel
Cenerator?

a. 800 RPM
b. 850 RPM
c. 900 RPM
d. 950 RPM

(zxxxx CATEGORY 02 CONTINUED ON NEXT PACE =xxxx)
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* 2. PLANT DESICU_INCLURINC SACETY AND EMERCINCY SYSTEMS PAGE

QUESTION 2.8 (1.00)

Match the following Emergency Diesel Cenerator speeds to the event
that occurs as the generator 15 started.

a. 40 RPMM {. Engine running slarm.
b. 200 RPM 2. Field flash.
¢. S50 RPM 3. Opens ERCW valve to Jacket Water heat exch.
d. 850 RPM 4. Diesel muffler room exhaust fan starts.
§. Diesel engine lube o1l pump starts.
QUESTION 2.16 (1.00)

When operating the RHP Heat Exchanger outlet flow centrol valves,
FCV-74-16 & FCV-74-28 from the Unit-1 and Unit-2 contro! rooms,
state 1f the fcliowing are TRUZ or False.

a. Reset FCV-74-16 counter~-clockwise (to the left) on Unit-1{.
b. Reset FCV-74-28 counter-clockwise (te the left) on Unit-2.
QUESTION 2.17 (1.00)

The purpose of the Reactor Coolant Pump (RCP) Seal standpipe 1is
to provide a:

b.

final collection point for the #3 seal leakoff.
lubricating water supply for #3 seal.
final collection point for the #2 seal leakoff.

pressure head for #3 seal.

(xxxxx CATEGCORY 02 CONTINUED ON NEXT PAGE ==xxx)
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2 PLANT DESIGN INCLI ENCY SYSTEMS PAGE

QUESTION 2.18 (1.00)

The purpese of the interlock that prevents the [etdown isclation
valves from opening or shutting unless all three orifice isolation
valves are shut is to prevent:

a. exceeding design flow rates of the demineralizers.

- excessive heatup rates across the regen. heat exchanger.

¢. flashing of water cn the cshell cf the regen. heat exchanger.

d. unnecessary lifting of relief valves downstream of orifices.

QUESTION 2.18 (1.00)

what are TWO reascns for maintaining a minimum spray bypass flow
to the pressurizer? Choose cnly one of the following combinations.

a. ) 4 Prevent excessive cocling to the surge line.
2. Reduce the Jdeita pressure across the spray valves.
b. $ Reduce thermal shock to the spray nozzle.

ro

Ensure that the backup heaters cycle on.

€. 1. Prevent excessive cooling to the spray line.
2. Eguaii:ze boron between pressurizer and the RCS.
d. 1. Minimize stress to the surge line thermal sleeve.
2. Remove gases from the RCS.
QUESTION 2.20 (1.00)

The Condensate Storage Tank minimum water volume of 190,000 gallons
ic sufficient to maintain the plant in hot standby for how many hours?

a. 2 hours
b. 4 hours
¢. 6§ hours

d. 8 hours

(xzxxx CATECORY 02 CONTINUED ON NEXT PACE xxxxx)
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i . STY_AND_ENMIRCENCY SYSTIMI PAGE

QUESTION 2.21 (1.00)

Which action below i1s taken to protect the Motor Driven Auxiliary
Feedwater Pumps from a runout condition?

a. Flow orifices in the discharge line of each pump.

E. Trip of motoer breaker.

g. Autcmatic closure of the flow control valves.
d. Recirculation of the excess flow to C3T.
QUESTICN 2.22 (1.00)

When ALL the Auxiliary Feedwater Pumps are used for normal plant
startup, what approi. percentage of full load can be maintained?

R 3
B, 3
. §
g 7
QUESTION 2.23 (1.00)

Which of the following provides a direct input to cause the feedwater
isolation valves to close automatically?

a. Reactor trip from 100% power.
b. Steam Cenerator Hi Hi level.

Steam Cenerator Hi level

O

d. Both Main Feed pumps trip.

(saxzx CATECORY 02 CONTINUED ON NEXT PACE ==xxx)

20



QUESTION 2.24¢ (1.003)

The Component Cooling Water system in conjunction with the RHR
system 15 designed to reduce the RCS temperature to _____ F
within ... hours after shutdown,.

a. 350, 18
b. 120, 24
¢. 280, 18

d. 140, 16

QUESTION 2.28% (2.00)

For the following components, indicate whether they will receive
an OPEN, CLOSE, or NO signal as a resul!t of a safety injection
initiation signal (with Phase "A").

Conttol room supply ducts

Main feed bypass valves

5! accumulator discharge 1soiation valves

Normal charging header i1solaticen valves

Main steam 1sclation valves

RWST to S! pump suction valves

Seal water return 1s5clation valve

Component cooling 1solation valve from RHR system
Component cooling 1solation from letdown heat exchanger
Steam supply valves to turbine-driven feed pump

— e L O A0 re

(sxasx CATECORY 02 CONTINUED ON NEXT PAGE =xatx)
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QUESTION 2.26 (1.00)
Reactor Coolant Pump #3 1s started with the plant in Mode S5, after
its seal has been replaced. After operating for approximately 20
minutes the following t1s observed.
1. ®)] seal delta P >3980#

c Standpipe low level
3. ®i seal leakoff has i1ncreased

Plant pressure is at 400+
Seal injection at § gpm.

Which of the following 1s a probable cause for the abnormal
indications?

a. #3 seal failure,
5. VCT pressure 18 low.
€. #! seal bypass 1s closed.

d. RCDT pressure has increased.

QUESTION 2.27 ( .8%0)
TRUE or FALSE
The automatic switchover of the charging pump's suction from the

VCT to the RWST is designed to maintain proper seal injection flow
to the RCP's.

“JESTION 2.28 (1.00)

Which of the following components served by the Component Cooling
Water System (CCW) would NOT cause an increase in both CCW surge
tank level and CCW radiation moniter indication if a failure of the
component were to occur?

a. Reactor Coolant Pump bearing coolers

. RHR pump seal coolers.

¢. Seal Water Heat Exchanger.

d. Spent Fuel Pit Heat Exchanger.

(sxzsx CATECORY 02 CONTINUED ON NEXT PACE m=uxz)
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QUESTION 2.29 ( .80)

TRUE or FALSE?

The Reheat Stop Valves close on a turbine trip to control turbine

overspeed due to expansion cf entrained steam in the MSR's through
the low pressure turbine,.

QUESTION 2.130 (1.00)

1f an unsaturated bed of H-OH resin 1s placed
will be the result?

in service, what
a. RCS Oxygen concentration will increase

E. No ian excnhange will occur for the first 12 hours of operation.

RCS Boron cencentration will decrease.

d C8 Scron concentration will increase

(exsnr END OF CATECORY 02 s=msx)
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QUESTION 13.01 (1.00)

Which of the following 18 true concerning the operation of the
Reactor Trip (RT) and Reactor Trip Bypass (BY) Breakers?

a. The Train B trip signal trips RTB and BYB.
b. To allow testing of the RT'z, BOTH BY's may be closed while the
reactor is at power.
¢. Tripping 18 accomplished by an uncervoltage relay, normally held
open by 48 vol!t dc power frem the logic paneis.
d. The Tra:n A trip signal trips RTA and BYB.
QUESTION 3.02 t1.00)

Whiekh of the following Reactor Protecti,on signals 14 actuated by o
/4 coincidence?

b,

Pressurizer Low Pressure

Pressurizer High Level
Low RCS Flow

RCP Low Voltage.

(sasss CATEGORY 03 CONTINUED ON NEXT PACE saxsx)
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QUESTION 3.03 (1.00)

Match the following permissives in COLUMN A with their function in
COLUMN B. ( 1.¢. e. 6 )

COLUMN A COLUMN B
a. P-¢€ 1. Below setpoint allows operation with one
RCP off.
b. P-9
2. Celow setpoint blocks reactor trip due
¢. P-10 te turbine trip.
d. P-12 3. Allows manual block of high steam flow

S| and blocks steam dumps below setpoint.

4. Allows manual block of SRM trip above
setpoint.

o

At setpoint allows manual! block of IRM
and POM low tetpotnt Lrips and rod stops
and removes P-7.

QUESTION 13.04 (1.00)

Which of the following is a correct statement concerning ECCS
equipment operation?

a. A Safety Injection signal starts the diesel generators and aligns
them to the shutdown boards.

b. A Safety Injection signal starts the charging pumps, S| pumps,
RHR pumps and Containmen! Spray pumps.

¢. A Safety Injection signal opens the valves in the boron injection
tank recirculation lines.

d. A Sefety Injection signal will initiate a reactor trip, i1sclate
the feedwater system, and start the auxiliary feedwater pumps.

QUESTION 3 .0°% (1.8%0)

On the attached pressurizer level control diagram. Figure 2.1, f11!
in the setpoints or actions indicated a. through P (Put your answers
ON your answer paper )

(sssas CATEGORY 03 CONTINUED ON NEXT PACE weuax)



QUESTION 3.06 (1.00)

Match the follow:ing tota! temperature error signals (Tavg -Tref) n
COLUMN A to their corresponding automatic rod speed signals 1n COLUMN E.

TOLUMN A COLUMN B

s, 0.8 °F 1.0 steps/ min.
b. =2.0F 2. 8 steps/min.
¢c. -4.0F 3. 40 steps/min.
d. =6.0°7 &. 48 steps/min.

72 steps/min.

QUESTICN 3.07 (1.80)

For the follow.ng statements concerning the rod centrol system,
indicate whether each 18 TRUE or FALSE.

a. The programmed Tavg 18 i1ncreased linearly with power,.

L. The nonlinear gain unit adjusts circuit gain depending on turbine
power

¢. The rod drive mechanisms receive their power from two parallel
motor generator sets through two series Reactor Trip Breaker:s.

QUESTION 3.08 (1.80)

TRUE or FALSE?
Fhrotl e
a. The stepP and reheat stop valves are closed by the Overspeed
Protection Controller.

b. The governor and intercept valves are the ONLY valves closed by
the Overspeed Trip Mechanism,
#hwille
¢. The s4toP, reheat stop, ard intercept vaives are cpened when the
turbine s leatched.

R e —— —
(’;. Valves opened when the turbine 7
e i8 latched. ——

(sssss CATEGORY 03 CONTINUED ON NEXT PACE ®asxn)



QUESTION 3.09 (1.00)

What signals are sent to the reactor protection system to indicate
a turbine trip?

a. Covernor valves closed and Auto-stop-oil pressure low.

Thretile

b. S4op valves closed and Auto-stop-oil pressure low.

e. Covernor valves closed and EHC fluid pressure low.

e
d. Svop valves closed and EHC fluid pressure low.
QUESTION 23.10 ( .78)
Unit | 13 operating at 45% power with all systems in automatic
centrol. For each of the following conditions, give the direction
¢f ini1tal rod mot.on tin, Qut, or None)

& A steam generator Atmospheric Relief Vaive fails open.
b. A feedwater hea'er string becomes (tolated

€. The lower detector of the power range channel N-44 fails high.

(smsse CATEOORY 03 CONTINUED ON NEXT PAGE sensn)
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QUESTION 3.1

What signal

3 (1.003

"ARMS" the Steam Dump system when in the Tavg mode?

a. % / % min.
b. 10% /7 2 min.
2. 10 F Tavg/Tretf error.
¢ 2 F Tavg/ Tref error.
QUESTION 3.14 (1.00)
{f the Intermediate Pange Compencating Voltage failed low, would
the indicated flux level be HIGHER, LOWER, or the SAME AS the

actual flux

a.

B.

at:

100% power indicated on the power range.

10

10 amps indicated on the intlermediate range.

QUESTION 3.1

Which of the
Source Range

Detector,
Detector,
Detector,

Detector,

S (1.00)

fellewing statements describes the signal path from the
detector to the Source Range leve! meter on the MCBE?

Pre Amp, Discriminateor, Log Integrater, Meter
Log Integrator, Puise Shaper, Pulse Counter, Meter
Pre Amp, Log Integrator, Discriminator, Meter

Log Amp, Meter

(assss CATEOORY 03 CONTINUED ON NEXT PAQE ssses)
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QUESTION 13.16 t1.00)

What 18 the signal used to develop the Control Rod Insertion
Limits?

a. Auctioneered high Tavg and Auctioneered high delta T.
E. De.ta T and Tavg.
¢. Auctioneered high deita T.

d Aucticneeted high Tavg.

QUESTION 3.17 (1.00)

Whieh of the following 1% & function of the Power Range Instruments?
. Provides 20% power rod withdrawal stop.

5. Provides input to the Red !nserticn Lim:it computer.

¢. Provides ind'ation of Startup Rate on M-4.

d. Provides input to OTAT protectieon circuit,

QUESTION 3.18 (1.00)

The THREE input signals to the Steam Cenerator Water Level Control
are:

a. Tavg, compensated [eed (low, uncompensated steam (low.
b. Feed (low, compensated steam flow, Feed pressure
¢. Compensated feed flow, water level, compensated steam flow,

d. Uncompensated (eed [low, compensaled steam flow, water level.

(assss CATEOORY 03 CONTINUED ON NEXT PAQEL wesanm)

30



QUESTION 3.19 (1.00)

Considering only the Steam Cenerator Level Control System, what
would be the response of the INITIAL feedwater flow to the S/C 1f the

controlling S/C pressure tranzmitter failed LOW during S0% power
operations?

3 The flow would decrease due to the loss ¢f the steam pressure
input to the steam flow signal.

b. The flew would remain the same due (o the steam pressure not
dffecting the steam flow.

¢. The flow would increase due to the steam pressure i1nput to
the feed control valve position centreller.

d. The i{low would i1ncrease due to the loss of steam pressure
input te the steam f{low signal

SUESTIOR 3.389 ( .80)
TRUE or FALSE?
The indicated steam generator level would [NCREASE (f the

differential pressure transmitter reference leg temperature
decreased by 10 degrees. ( ASSUME actual level does NOT change.)

QUESTION 13 .21 (2.00:

How would & significant increase in the following affect the OT4AT
setpo.nt? ( Increase, Decrease, or No effect ).

s Tavg.
b RCS pressure.

¢. Deltes (lux.

FREFSR o e QA‘-\U

(ssnns CATEOORY 03 CONTINUED ON NEXT PAQE seannm)



QUESTION 3.22 (1.00)

Which of the following Radiaticn Monitors has an automatic i1sclation

function?
a. Fuel Pool Radiation Monitor (RE-90-102).
5. Condenser Vaccuum Pump High Range Air Exhaust Moniter (RE-90-39).
¢. ERCW Ligquid Effluent Monitor (RE-80-133).
d. Shield Building Vent Monitor (RE-90-100).
QUESTION 2.233 (2.00)

TRUE or FALSE

The Scurce Range :nstrument uses a fission chamber for detecting
neutrons.

Compensating current 15 used in the intermediate Range detector
to ol iminate the gamma signal contribution,

The !ower Range High Flux Setpoint Deviaticn alarm 18
s tomatically defeated below 50% power.

1f contrel rods are in automatic and reactor power 1s at S50%

when Power Range channel N!-42 fails low, the rods will
automatically drive out,

(sases CATEQORY 03 CONTINUED ON NEXT PAGE sanss)



QUESTION 3.24 (1.00)

Which of the following statements about temperature detectors
15 correct?

a. The thermocouple is connected to one leg of a bridge circuit
and as the temperature changes the ocutput voi.age across
the Lridge changec.

5. When & thermocouple fails open 1t will respond i1n the same
manner as an FPTC end wi!! indicate a full scale reading on the
meter.

c. When a faster responding temperature signal 1s needed a direct
immersion (wet bBul!b type) RTD is used instead of the
thermowel|l mounted RTD.

d A RTD 15 comprised of two wires of dissimilar metals in
contact with each other and generates a voltage that 1is
proportional to the temperaiure difference between the
cpen ends of the wires.

QUESTION 3.28 (1.28%)

Select the Emergency Diesel Cenerator (EDG) PARAMETER that will be
adjusted by the METHOD and conditions listed. (1.e. £. B.)

METHOD EDC PARAMETER

Voltage adjust switech WITH EDC 1. KW
output breaker open

2. VARS
Voltage adjust switech WITH EDC
output breaker closed and normal 3. Voltage
6.9 kv shutdown board supply
breaker open. 4. Frequency

Voltage adjust switch WITH EDC
output breaker closed and normal
6.9 kv shutdown board supply
breaker closed.

Speed switch WITH EDC output
breaker open

Speed switch WITH EDC outputl breaker

and normal 6 9§ kv supply Dreaker
closed.

(ssnss CATECORY 03 CONTINUED ON NEXT PACE wnsax)



QUESTION 3

.26 (1.00)

Which of the following, by i1tself, will cause an automatic start
the Turbine Driven Auxiliary Feed Pump?

Actual Low-Low level :n Loop 3 Steam Cenerator.

either Main Feed Pump @ S0% reactor power.

2% seconds after a loss of offsite power.

Immediately after a loss of offsite power.

of
s
b. Loss of
¢.
d.

QUESTION 3.
Which of
tripping
a Reduce
b. Prevent
¢ Prevent
d.

37 (1.00)

the following 1s NOT a purpose of the time delay in
the main - after a reactor trip?

qetner= OrdnK -
arcing of the generator output breakers.

overspeeding of the main turbine.

lifting Steam Cenerator safeties following the trip.

Remove excess steam (rem the moisture/seperator reheaters.

(asaxs END OF CATEGORY Q3 sssazm)




¢ PEROCEDUBES - NOBMAL. ABNOBMAL. EMERGENCY AND PAGE

QUESTION 4 .01 (1.00)

It

is necessary to dilute 200 ppm to get the critical boron

concentration prior to pulling the control banks. Prier to the
dilution the source range instruments read 30 and 37 cps. After
diluting 100 ppm the same instruments read 62 and 7% cps. Which
of the follewing is the precper operator action in accordance with

eCl1-2?

a. Stop the dilution and borate back to the original count rate.
. Stop the dilution and evaluate the situation.

c. Continue the dilution and continuously monitoer the count rate.
d. Continue the dilution and recalculate the ECC,
SUESTION 4.028 (1.00)

According to a precaution in @Cl-2 during solid plant cperation,
what 18 the minimum Reactor Coolant System (RCS) temperature e )

I
We
¢ Reactor Coolant Pump (RCP)?

e n“h'\ﬂ
a. 1CO F
b. 160 F
e. 190 TF
4. %0 T
QUESTION 4.03 (1.00)
Fil!l in the blanks in sccordance with the Precautions Section of
the "QOI"'s".
a. A load change rate of +/=-____ %min or a step change of %
should not be exceeded.
b. The boren concentration difflerence between the pressurizer and
the RCS must not exceed ____ .PPm
€. The meximum a!lowable heatup rate for the RCS 15 o _deg. /hr.

(emees CATECORY 04 CONTINUED ON NEXT PACE wsaas)
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QUESTION 4.04 (1.00)

CO1-2 "Plant Startup from Hot Standby to Minimum Load"” states that
the shutdown banks must be at the fully withdrawn position
whenever positive reactivity is being inserted, except when

& the Shutdown Margin has been calculated to be 500 pem.

b. the BR2S is borated to the cold shutdown concentration with plant
ccoldown i1n progress.

¢. the reactor 15 .n the source range with the High Flux at Shutdown
alarm operable.

d. the actual! boron concentration i1s greater than the predicted
eritical Boron concentraticn.

QUYESTION 4.08 (1.00)
TRUE eor TALSE?

During solid plant operations with pressure being maintained by the
low pressure letdown valve, FCV-62-81 in automatic

a. if the RHR system pressure exceeds 700 psig, the RHR suction from
Loop 4 hot leg valves will close.

b. with RCS pressure at 300 psig and no steam bubble in the

pressurizer, it is permissible to isolate the RHR suction line
from the RCS.

QUESTION 4.06 (1.00)

Dur:ng normal CVCS operation, which of the following is an abnormal
condition and would require operator action to correct?

a VCT pressure 15 15 psig.

b. The temperature of the fluid leaving the letdown heal exchangers
is 137 F.

€. The RCP seal injection water tempeature 1s 120 F and flow to the
seals s 8 gpm/pump

d. RCP seal differential pressure is 300 psid.

(sexnx CATEOORY 04 CONTINUED ON NEXT PAGE sunxx)



4. PROCEDURES - NOBMAL. ABNQEBMAL.L ZMIRQINCY_AND PACE

QUESTION 4.07 (1.00)

At what point during plant cooldown from hot standby using COl1-3B
is the remaining Turbine-driven Main Feed Water Pump removed from
service?

a. Tavg i1s between S4C F and 5285 F.
b. Main steam pressure drops to 1000 psig.
¢. Tavg 15 between 440 F and 425 F.

d. RCS pressure 1s between 450 psig and 425 psig.

QUESTION 4.08 11.00)

When an RCP 1s stopped, either Component Cooling Water through the
therma! barrier, or seal water to the RCP must be continued until

the NOS5 temperature 18 reduced below: (CThoose the most correct
answer)

&. 188 F.

B; 85 7.

. 170 F.

d. 178 7.

(seaxs CATECORY 04 CONTINUED ON NEXT PACE s®sxx)
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QUESTION 4.0¢ (1.00)

Using the follow:ing S actions, which of the below sequences is
correct for STARTING the first Control Rod Drive M.C. setl?

Flash the field.

T
2. Close the Aux. 150 VAC supply
breaker to rod drives.
3. Adjust generator voltage.
4. Close the motor circuirt breaker.
§. Close the generator circuit
breaker.
8. i 2+ 30 &, 3
B 8¢ 3, &, 3, ©
¢, &, 34 3., 8, 8
c ‘l :' 1! 3 s
QUESTION 4.10 (1.00)

Which of the following statements concerning the procedure for a
dropped RCCA 1s correct?

3. Upon starting tecovery of the dropped RCCA, an URCENT FAILURE
alarm will occur because the lift coils for the other rods in
the group have been disconnected.

b. The delta flux target band is not applicable during a dropped
RCCA mealfunction and recovery.

¢. |t two or more RCCA's have dropped, manually trip the reactor
and proceed i1n accordance with EP-1 .00,

d. Recovery from a dropped RCCA will be facilitated if Tavg

is higher than Tref prior to ccmmencing withdrawal of the
dropped RCCA.

(zxsxx CATECORY 04 CONTINUED ON NEXT PACE =x=xxx)
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QUESTION 4.1! (1.00)

During an inadvertent dilution accident while at 100% power, which
of the following will be the most probable cause of a reactor trip?

a. Pressurizer low pressure.
b. Over-temperature dT.
¢. Dver-power dT.

d. Power range monitor positive rate.

QUIZSTION 4.:8 (1.00)

Which ¢f the fo.lowing would be a sympiom of a Power Range instrument
fairiing HIGH?

a. Rods stepping out.

b. Tavg ingcreacse.

O
>
o

(2%
3

T reactor trip.

d. Rods stepping in.

QUESTION 4.13 (1.00)
Prior to & reactor startup with normal operating temperature
and pressure the following RCS leakages exist. For each leak
rate below, 1ndicate 1f you t:xg? STARTUP or REMAIN SHUTDOWN.

1. 0.5 COPH from a2 cracked weld on a narrow range temperature
instrument manifold

2. 1.0 GPM from a manual valve packing gland.

«©

0.4 OPN tube leakage ¢cn one Steam generator.

4. Leak from an unknown source of 1.2 CPM.

(rzxsx CATCCORY 04 CONTINUED ON NEXT PACE ==xxzx)



QUESTION

1
}

-y
~ W

n 1 ' o »

4. .14 (1.00)

f the minimum temperature for criticality Technical Specification
s violated, what option i1s available?

Restore to within its limits within {5 minutes or be 1n Hot

Standby w:i:thin the next IS minutes.

Restore to within :ts limits within 15 minutes or be 1n Hot

Standby within the next 6 hours

Restore to within 1ts limits within § hour or be in Hot Standby

within the next 1S minutes.

Restore to within its limits within 15 minutes or be in Hot

Standby within the next | hour.

ESTICON

4.1% (1.002

1f CCW flow te the RCP metor 1¢ lost, at what Upper or Lower

1

QU

earing

ESTION

tempeature must the effected RCP be stopped?

4.16 (1.00)

Which one of the following 1s & symptom of "Rods fail to insert
following a decrease in turbine load"?

b.

o

Low pressurizer pressure.
"Pressurizer level high backup heaters on" alarm.

“Reactor coclant loops Tref-Tauct. high-low" alarm and

Ttef-Tavg ¢ +5 F.

Rod

insertion low limit alarm.

(sxsxs CATECORY 04 CONTINUED ON NEXT PAGE =xx=xx)
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QUCSTION 4.17 (1.00)

An operater receives the following whole body exposures of
radiation:

RAD of Cammea
RAD of Fast Neutrons
REM ¢f Thermal Neutrons

o

What .5 the total dose the operator received? Show all work.

QUESTION 4.:8 (1.00)

Which of the follow:ing wou!d be a result of a less of a RCP with
reactor power at 30%? Assume NO cperator action.

2. Tavg i1ncrease.

Effected 2/C leve!l i1ncrease

o

¢. Reactor tr:ip.

¢. Uneffected loop flow decrease.

QUESTION 4.19 (1.00)

Match the following RCP seal alarms/indications in COLUMN A to the
causes in COLUMN B. (i1.e. f. 6.)

CCLUMN A COLUMN B
a. #{ Seal high flow alarm 1. Increased flow to RCDT.
b. %1 Seal low flow alarm 2. Loss of injection water.
¢. #2 Seal high flow ( 3. %1 Seal dP too low,
d. #3 Seal high flow S 4. Increased filling of seal
- \ & standpipe.
2L
e‘ ‘
\JL*w\
X (& » D

L)

N\l

(axaxx CATEGORY 04 CONTINUED ON NEXT PAGCE »xxzxx)
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4.__PROCLDURES - NOBMAL. ABNQBMAL. ZMERCENCY_AND PAGE 44
RARLIQLOGLICAL _CQNTEQL

QUESTION 4.27 £1.00)

Which of the following conditions would require re-initiation of
safety injection accerding to ES-0.2 “"Safety lnjection Termination"?

RCS PRESSURE SUBCOOLING PZR LEVEL%
e - S
b. increasing 45 (S
e. stable 4s 35
d. stable 4% 30

QUESTION 4.28 (1.00)

A tr:p after a long period of reactor shutdown leaves little decay heat to
be removed thus causing the possibility of excessice cooling of the reactor
coolant i1f too much feedwater 1s being added. The operator should NEVER
restore the steam generator water level, after a plant trip, at the cost of

a reduction of the

\
From the choices below pick one that best completes the following statement

a. plant pressure

b. shutdown margin

¢. CST leve!

& steam generator pressure.

(xxxxx CATEGORY 04 CONTINUED ON NEXT PAGCE xxxxx)
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4. BRCCEDURES - MNOBMAL. AZNORMAL. EMIRGINCIY _AND PACE 45
BALIQLLCICAL CQUTRCL

QUESTION 4.29

For the pcwer
r actions 1n Column B, as

o

COLUMN A
BT
b. 3C %
c. 3% %
d. 50 %

QUESTION 4.30

'
.

=

-

d

-
.

. accordance with the

(1.80)

levels 1n Column A, find the one associated conditions

-1, 1f one charging pump
ecreasing, at what RCS pressure must the Reactor Coclant Pumps be stopped?

1450 ps1g.
1350 psig.
1280 psig.

1150 psig.

stated 1n COl~-SA.

- e e e e e e R R e e e e e e e e

P-8 light goes out.

P-9 light goes out.

Observe turbine startup drains closed.

Open HP drains to the No. ! heater shells.
Start two condensate demin pumps.

Prior to exceeding — % power, steam

generator chem:icstry must be below the iimits
for exceeding this specific power level.

"Loss of Reactor or Secondary Coolant" procedure,
is operating and RCS pressure :s uncontrollably

(xxxxx END OF CATECORY 04 xxxxx)
(xxxxxxxxxxxxx END OF EXAMINATION XXXXXXXXXXXXXXX)



SQUATION SHEST
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p = p 108 (®) HVL = =0.853/u
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s N /hr = (0.5 C2)/2%(meters)

a/hr = § CZ/d% (feet)

dater Parameters

1 gal. = 8.345 lom.

1 gal. = 3.75 litars

1 f = 7,48 zal.

Dansity = 52.4 gg/ft-"

Jensity = | cm/

Heat of vagorization = 370 3tu/lom
Heat of fusion = 144 3tu/lum

| At = 14,7 psi = 29,9 in. Hg.
1. Hzﬁ = 0.4335 15f/in.

Wiscellanesus Canversions

1 curie = 3.7 x 10‘°=ns
1 kg = 2,21 1om

1 ng » 2.34 x 10° 3tu/nr
] =w = 3.41 x 10° 3tu/hr
lin = 2.54 =

°¢ = 3/5% + 32

°C = 5/9 (°F-32!)

1 8TU = 778 ft-1bf
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REASTOR CCCLANT SYSTEM

3/8.4.6 REACTOR COOLANT SVSTEM LIAKASE

LEAKAGE DSTECTION SYSTEMS

LIMITING CONSITION FOR OPERATION

32.4.6.) Tne following Reazzor Coolant System leaxage getection systems shail
be OPERABLE:

a. The lower containment atmospnere particulate ragicactivity monitoring
system,

b. The containment pocket sump level monitoring system, and

¢. The lower containment atmosphere gaseous radicactivity monitoring

system.
APPLICABILITY: MCDES 1, 2, 3 anc 4.

ACTION:

With only twe of the above required leakage detection systems OPZRABLE, cperation
may continue for up to 30 cays orovided grad samples of the containment atmosphere
are obtained and analyzed at least once per 24 nours when the required gaseous

or particulate racicactive monitering system is ineseranle; otherwise, de in

at least HOT STANDBY within the next & hours and in COLD SHUTDOWN within the
following 30 hours.

Rlé

SURVEILLANCE REQUIREMENTS

4.4.6.1 The leakage cetection systems shall be cemonstrated OPERABLE by:
a. The lower containment atmosphere gaseous and particulate menitoring
systems-performance of CHANNEL CHECK, CHANNEL CALIBRATION and CHANNEL
FUNCTIONAL TEST at the fregquencies specified in Table 4.3-3, anc

b. Containment pocket sump level monitoring system=performance of CHANNEL
CALIBRATION at least once per 18 montns.

MAR 23 1882
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REACTOR COOLANT SYSTEM
QPERATIONAL LEAKAGE
NOITION FOR QPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

_a._ No PRESSURE BOUNDARY LEAKAGE,

5. 1 GPM UNIDENTIFIZD LEAKAGE,

c. | GPM total primary-to-secondary leakage through all steam generators and 50"
gallons per cay through any one steam generator,

10 GPM IDENTIFIED LEAKAGE from the Reactor Ccolant System, and

40 GPM CONTROLLED LEAKAGE at a Reactor Coolant System
pressure of 2235 + 20 psig.

1 GPM leakage at a Reac%or Coolant System pressure of 2235 & 20 psig
from any Reactor Coolant System Pressure lsolation Valve specified in
Table 3.4-1,

APPLICASILITY: MODES 1, 2, 3 and 4
ACTION:

a. With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Coolant System leakage greater than any one of the
above limits, excluding PRESSURE SOUNDARY LEAKAGE, and leakage from
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within limits within 4 hours or De in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours.

With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above 'imit, isolate the hign pressure portion of
the affected system from the Tow pressure portion within & hours By
use of at least two closed manual or ceactivated autematic valves,
or be in at least HOT STANDBY within the next § hours and in 0L
SHUTDOWN within the following 30 hours.

SURVEILLANCE REOUIREMENTS

4.4 6.2.1 Reactor Coclant System leakages snall De demonstrated %o de within
eacn of the adove limits by:

SEQUOYAM = UNIT 1 /4 4-14




REACTOR CCSLANT SYSTEM

SURVEILLANCE REQUIRSMENTS /Cgntinued)

a. Monitering the lowar containment atmosahere particulate ragicasiivity
monitor at least once per 12 hours.

b. Monitoring the containment pocke: sump inventory ancd cischar=ge ai least
once per 12 hours.

€. Measurement of the CONTROLLED LZIAKAGE t2 the reactor coolant pump
seals wnen the Reactor Coolant System pressure is 2235 + 20 psig at
least once Der 31 cays with the moculating valve fully cpen. Tne
provisions of Specification 4.0.4 are not appiicapie for entry into
Mode 3 or 4.

¢. Performance of a Reactor Coolant System water inventory balance at
least once per 72 hours.

e. Monitoring the reactor head flange leakoff system at least once per
24 hours.

4.4.6.2.2 Each Reactor Coolant System Pressure Isolation Valve specified in
Table 1.4-1 shal) De demonstrated OPERABLE pursuant to Specification 4.0.5,
except that in lieu of any leakage testing requirements required Dy
Sperification 4.0.5, each valve snall be demonstrated OPERABLE by verifying
leakage to be within its limit:

a. At least once per 18 months.

L. Prior to entering MODE 2 whenever the plant nas been in COLD SHUTDOWN
for 72 hours or more and if leakage testing has not Deen performed in
the previous 9 months.

e. Prior to returning the valve to service following maintenance, repair
or replacement work on the valve.

d. Within 24 hours following valve actuation due to automatic or manual
action or flow through the valve.

The provisions of Specification 4.0.4 are not applicable for entry into MODE 3
or 4,

Marx g3 1982
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TABLE 3.4-1
REACTOR COOLANT SYSTEM PRESSURE ISOLATION VALVES

VALVE NUMSER FUNCTION

€3-560 Accumulator Discharge
63-561 Accumylator Oiscnarge
63-582 Accumylator Discharge
63-563 Accumulator Discharge
63-622 Accumylator Qischarge
62-623 Accumylator Discharge
63-624 Accumylator Discharge
63-625 Accumylator Discharge
63-551 Safety Injection (Cold Leg)
63-553 Safety Injection (Cold Leg)
63-557 Safety Injection (Cold Leg)
63-555 Safety Injection (Cold LO?)
63-632 Residual Heat Removal (Cold Leg)
63-633 Residual Heat Removal (Cold Leg)
63-834 Resicual Heat Removal (Cold Leg)
63-635 Aesicual Meat Removal (Cold Leg)
63-641 Resicdual Heat Removal/Safety
Injection (Mot Leg)
63-544 Residua)l HWeat Removal/Safety
Injection (Mot Leg)
63-558 Safety Injection (Mot Leg)
63-859 Safety Injection (Mot Leg)
63-543 Safety Injection (Hot Leg)
63-545 Safety Injection (Mot Leg)
§3-547 Safety Injection (Mot Leg)
63-549 Safety Injection (Hot Leg)
§3-640 Resigual Heat Removal (Mot Leg)
63-643 Resiqual Heat Removal (Mot Leg)
87-55%8 Upper Head [njection
87-599 Upper Head Injection
87-560 Upper Head Injection
87-561 Upper Head Injection
87-562 Upper Heac Injection
87-563 Uscer Head Injection
FCV=74-1" Resfdua)l Heat Removal
FLy=74-2" Residual Heat Removal

TYTese vaTUeT G0 et have to be leak tested follewing manual or automatic
actuation or flow tirougn the va've.

MAR 25 1882
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TUERMODYNAMICS, EEAT TLAUSCLR_ANQ_CLULR_ELQW

ANSWERS -- SEQUOYAH 142 -25/05/20-JAGGAR, F.
ANSWER 1.01 €(1.00) jrn_” ?Lu‘ {
<.

REFCRENCE

TS, NTPF, Chap. 12. p. 13

ANSWER 1.02 (1.00)
- |
a. False o 3. 2 i e
- ' - o 4
b. Trus _4.0\1-"" bamy, (0.5 ea.)
REFERENCE

SQNP, HTFF text p. 202

ANSWER 1.03 (1.5%0)
a. True
b. False

¢. False (0.5 each]

REFERENCE
WNTC Therma! Hydraulic Principles and Appliications to the

Pressurized Water Reactor, Chapter 10, pp 32,338,498, Chapter
$1. p &7

ANSWER 1.04 (2.00)
1. Convegtion
. Radiation/convestion (large Delta T)
3 Conduction
4 Convection (natural) (0.5 ea.!

REFERENCE
SQNP, HTFF text, pp. 101-206



. [CLEAR_EQWER _PLANT QFERATIQN.
IH.IHQRIAAHL.E..H.AI.I&A&SL.&.LLR.EL&LQ.ELGH

ANSWERS ~-- SEQUOYAH 1&2 ~885/085/.9-JACCAR, F.

ANSWER 1.08

Decrease
Decrease
Increase
Decrease

REFERCNCE
SQNP; HTIF., page 1S

ANSWER

TRUE

REFERENCE
System Descriptions, Chapter 3,

pp 6 & 7

ANSWER
€.

REFERENCE
SQNP, HTFF, p. 11 & 12

ANSWER
8. 3
b 2 {1.0 ea.)

REFERENCE
SQNP, Q & A Bank , sec 1-11




Ao - ERLINCLIELES QL NUCLLZAR_PQWER_ELANT QEERATIQN.
THERMORYNAMICS L HEAT TRANSESE_AND_ELULD _ELQW

ANSWERS -- SEQUOYAH 1&2 ~-85/08/20-JACCAR, F.

ANSWER 1.09 (1.00)
1. BorD 94.-(’“,]‘4,\ rﬂus“' quu&uwso- At g retyela coce

¢
3. 0
§. A

REFERENCE
WNT., Chap. 3, pp. 3-44 to 3-53

ANSWER
€.

REFERENCE
SONP, T.5. 3.1.1.3; Review of Reactivity Coefficients p. 4

ANSWER
o

REFERENCE
SQNP, 6 Tactor Fermulae lesson, pp. 3 - 8§

e. 3
d. &

REFERENCE
SQONP, Review of core poisons lesson, p. 6




L. PRINCIPLES QOF NUCLEAR _EQWER ELANT QPERATION. PAGE 49

THERMQLYNAMICS., HEAT TRAUSEER _AND ELULIR_ELQW
ANSWERS -- SEQUOYAH 142 -85/08/20-JAGGCAR, F.
ANSWER 1.13 ¢ .850)
FALSE.
REFCRENCE

3QNP., Review of Neutron Physics lesson, p. 3

ANSWCR 1.14 (1.00)
e.

REFERENCE
SONP, Review of Neutron Kinetics, p. §

ANSWER 1.18 ( .80)
TRUE.

REFERENCE
SONP, Review of Neutron Kinetics, p. §

ANSWER 1.16 (3.00)
e. 3
. 4

Cye'ed)
e 31 e M “—3—7—— baed om pvos::(\:aestc 1

REFERENCE
SQNP, Subcritical Multiplication lesson, p. 8: Review of Kinetics, p. 3

ANSWER I K (1.80)

a. B.7.1 (0.%)

b. See graphs attached. (0.5 ea.] (1.0)
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_-DRINCIPLES QL NUCLZAR _PQWER_PLANT QPERATIQN.
T THEBMODYNAMISS. HEAT TRANSEER AND FLUID FLQW

ANSWERS -- SEQUOYAH 18C -88/05/20-JACCAR, F.

REFCRENCE
SQNP, Cutve book, Fig's 8.6.2, B.7.1

ANSWER

6. 3

b. 1 (1.0 ea.l

REFERENCE
SQNP, Review of Core Poison lesson, pp. 4 - §

NSWER

REFERENCE
SQNP, Review of Core Poisones, pp. & - 7

ANSWER

a. 3 or &
b. 1

e. 4

REFERENCE
SQNP, HTFF text, pp. 174 -18%

ANSWER
a. TFALSE

b. TRUE




i PRINCIPLES OF NUCLEAR _POWER _EPLANT _QEZRATION.
THERMORYNAMICS. HEAT TRANSERRE_ANQ_ELULD FLOW

ANSWERS -- SEQUOYAH 182 -85/05/20-JACGAR, F.

REFERENCE
General Physics, HT&FF, pp. 155 and 320 and Subcooled Liquid Density

Tables

ANSWER
¢

RETERENCE
SQNP, HTFF text, pp.




&...ﬁLAHI.QESLGR.lﬂCLHRLNQ.SAEEIZ.Aan_EMERQE&&i.&lﬁ::ﬂi

ANSWERS -- SEQUOYAH (&2 -88/08/20-JACGCAR, F.
ANSWER 2.01 {1.00)

d.

REFERENCE

SONP System Description, Electrical Distribution, p. §.7-13

ANSWER ¢.02 ¢ .S0)
FALSE.

REFERENCE
SQNP System Description, Electriceal Distribution, p. §.2~-13

ANSWER 2.03 (1.00)
d.

REFERENCE
SQNP System Description, Electrical Distribution, p. 5.3-3

ANSWER 2.04 (1.00)
R.-&. Rc?{u-\tc S xnc..-,-c.‘i"

REFERENCE
SQNP System Description, RCS, pp. 12 & 13 of 238

NSWER 2.08 (1.00)
a. 4

B %

e. o

d. §

REFERENCE

SQNP System Descriptions, ECCS, p. 4.2-27 - 29; RHR, p. 4 1-17

PAGCE

s2



* 2. _PLANT DESIGN lUCLUDING SAFETY AND EMERGENCY SYSTEMS

ANSWERS -- SEQUOYAH 142 -85/05/7/720-JAGCGAR, T.

ANSWER 2.06 (1.00)
d.

REFERENCE
SQONP System Descriptions, RHR, pp. 4 & 9 of 1

ANSWER «.07 (1.00)
d
REFERENCE
SQMP System Description, CVCS, p. 14 of 40
AoT - 324
ALSWER c.08 «( .50)
FALSE.

REFERENCE
SQNP System Descripticn, Fuel Handling, p. 9-6

ANSWER 2.08 (1.00)
b.

REFERENCE
SQNP System Description, Compenent Cooling System, p. 7.1-17

ANSWER .10 (1.00)
d.

REFERENCE
SQNP System Descriptions, Condensate and Feedwater, pp. 9 & 10 of

PACE

i1

s3



2. DLANT DESICGN INCLUDING SAFETY AND EMERCENCY SYITEMI

ANSWERS --
ANSWER

a. FALSE
b. FALSE
¢. TRUE

d. FALSE
REFERENCE

SQNP System Description,

ANSWER

€.

REFERENCE
SQNP System Description,

ANSWER

REFERENCE

2

SEQUOYAH

% 4 |

.13

142

(2.00)

(1.00)

(1.00)

SQNP System Description, AFW,

ANSWER

e.

REFERENCE
SQNP Diese! Cenerator Handout

2.

14

(1.00)

ECCS,

-85/05/20-JACGAR,

pp. 4.2~

P.

MainSteam, p.

6 of 8

7 &

7 of

10

i

PACE

sS4



2. BLANT DESICN INCLUDING SACETY AND EMIRCINCY SYSTEMS PAGE SS

ANSWERS -- SEQUOYAH 1&2 -85/057/20-JACGAR, F.
ANSWER 2.18 (1.00)

a. 3

b. 4

c. ¢

d. 1

REFERENCE

SQNP Diesel Cenerator Handout

ANSWER 2.16 (1.00)
s. TRUE
B. FALSE

REFERENCET
SOl 74-iA; pp 5 & 7.

ANSWER $.37 (1.00)
d.

RETERENCE
SQNP System Description, RCS, p. 13 of 28

ANSWER c.18 (1.00)
c.

REFERENCE
SQNP System Description, CVCS, p. 9 of 40

ANSWER 2.19 (1.00)



2. _PLALT DESICGN INCLUDING SAFEZTY AND EMERCENCY SYSTEMS PAGE 56

ANSWERS -- SEQUOYAH 182 -85/05/20-JACCAR, F.

RETERENCE
SQNP System Description, RCS, p. 28 of 38

ANSWER 2.20 (1.00)
8.

REFERENCE
3QNP Sy:stem Description, p. &4 of 8

ANSWER e.21 (1.00)

A& |

REFERENCE
SQNF System Description, AFW, p. S5 of 8

ANSWER 2.22 (1.00)
b. Mas ?Y("J“ - ; “wie '_C\'CH!«;"'\ (51 —-—:33
REFERENCE

SQNP System Description, AFW, p. 3 of 8

ANSWER 2.23 (1.00)
b.

REFERENCE
SQNP Condensate and Feedwater, p. 10 of 11

ANSWER .24 (1.00)
d.

REFERENCE
SQNP System Description, RHR, p. 4.1-3
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