'\/("Ilm)

October 22, 1984

Duke Power Company

ATTN: Mr. H. B. Tucker, Vice President
Nuclear Production Department

422 South Cuurch Street

Charlotte, NC 28242

Gentlemen:
SUBJECT: OCONEE NL.LEAR STATION EXAMINATION REPORT 50-269/0L-84-01

The NRC administered examinatir  the week of August 13, 1484, to employees of
your company who had applied to  icenses to operate the Oconee Nuclear Plant.
Requalification examinations were also administered on August 3, 14, and 16,
1984, to selected personnel who hold current licenses for the Oconee facility.
At the conclusion >f the written phases of the Regualification examination on
August 3 and the license examination on August 13, the examination questions were
discussed with those members of your staff identified in the Examination Report,
Enclosure 1. Preliminary findings of the operating phases of both examinations
were also discussed with members of your staff at the exit meeting as explained
.n Enclosure 1.

The Oconee requalification training program is considered satisfactory based upon
the pass rate of 91% on the requalification exams administered by the NRC.

A table summarizing the examination results for each examined individuil is
provided as Enclosure 2. Copies of the written examination questions and answer
key are included in this report as Enclosure 3.

Copies of the written examination questions and answer key are included in this
report as Enclosure 3.

In accordance with 10 CFR 2.790(a), a copy of this ietter and Enclosures 1 and 3
will be piaced in NRC's Public Document Room unless you notify this office by
telephone within ten days of the date of this letter and submit written applica-
tion to withhold irformation contained therein within thirty days of the date of
this letter. Such application must be consistent with the requirements of 10 CFR
2.790(b)(1). Enclosure 2 is exempt from public disclosure pursuant to 10 CIR
2.790(a) and will not be sent to the Public Document Room.

Should you have any questions concerning this letter, please contact us.

Sincerely,

(Original signed by BAWilson)

11130523 841022 -
g‘DR ADOCK 05000383 Virgil L. Brownlee, Acting Chief
Q Reactor Projects Branch 2

Division of Reactor Projects

Enclosures: (See page 2)
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Duke Power Company 2

Enclosures:

1. Examination Report No.
50-269/0L-84-01

2. Table of Examination Results

(0fficial Use Only-Privacy Act

Information)

3. RO/SRO Requalification Exam
Questions and Answer Key and
RO License Exam Questions ard
Answer Key

cc w/encls., 1 & 2:
M. S. Tuckman, Station Manager

cc w/encls. 1, 2, & 3:
R. Bugert, Site Training Director
Senior Resident Inspector

bce w/encl, 1:
Project Manager, NRR
State of South Carolina

bcc w/encls. 1 & 3:
Operator Licensing Branch, DHFS, NRR
Document Control Desk
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EACook: jw BWilson AGibson J0lshinski
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**See Previous Concurrence
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U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR REQUALIFICATION EXAMINATION

Facility: Nconee

Reactor Type: REW

Date Administered: Auoust 3, 19R4
Examiner: Walter J. Aplev
Candidate:

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.
Staple ouestion sheet on top of the answer sheet. Points for each ouestion
are indicated in parenthesis after the guestion. The passino arade reaguires
at least 70% in each category and a final orade of at least R0%Z. Examination
papers will be picked up four (4) hours after the examination starts.

Cateaory ¢ of Candidate's % of
Value Total Score Cat. Valuc Cateoory

o .
NM"M 1'5-1" 5. Theory of Nuclear Power Plant

Operation, Fluids and
Thermodynam.cs

> aG\e
16 ﬂrzg' 6. Plant Svstem Desian, Control
and Instrumentation
-
16 }W?Sk 7. Procecdures - Normal, Ahnormal,
Emeraency, and Radiolooical
Control

Conditions, and Limitations

_m TOTALS
ba o(

A1l work done on this examination is my own; I have neither aiven nor received
aid.
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o

Final Grade

G
<
e e e

Tandidate s Sianature

T N NP eI TR LTI (€<
o Sl dovwe DL PM //W u‘“
Y IWA

2 PP

VAP A=



THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND THERMODYNAMICS
(16 POINTS)

In a post-accident containment environment, what minimizes the
stratification of the resulting hydrogen concentration (1.e.
ensures that it is as uniform as possible in containment) ? (1.0)

Explain what indication you should expect tO see on the source
range count rate monitors as the core is voided by a LOCA ? (1.0)

TRUE or FALSE:

The Doppier Deficit Curve, found in OP/1/A/1103/15 (Reactivity
Balance procedure), 1s the same as the power coefficient. (0.5)

Following a large break LOCA, show on a plot (similar to the one

below) what would happen to containment building (RB) pressure

during the first eight hours. Assume that the BWST supply was

depleted, and that recirculation of the containment sump water

took place. Explain the shape of the curve. (1.5)

X
Xv

(=== Time when

Recirculation
RB ’ Begins
‘,, Pressure .
o

e ————————

Time after LOCA

~Category 5 Continued on Next Page-
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5.5 Durinc a startup from a previous reactor trip following
sustained operation at full power, will the actual cvitical
position be higher or lower than the estimated critical position

(ECP) for the conditions Tisted below ? Consider each as a
separate occurrence and explain each answer,

a. Tre operator unintentionally over-feeds a steam cenerator
while reaching criticality.

b. Actual boron concentration is lower than the concentration
used to fiqure ECP.

c. Startup was delayed four (4) hours beyond the ECP time; 2
shutdown time of sixteen (16) hours was used in the ECP.

5.6 The following statements are concerned with subcritical
multiplication., Choose the one underlined word that will make
the sentence correct.

a. As Keff approaches unity, a larger/smaller chance in neutron
level results from a given change in Keff.

b. As Keff approaches unity, a shorter/longer period of time is
reauired to reach the equilibrium neutron level for a aiven
chanage in Keff.

5.7 a. What is the startup rate correspondina to a 34 second
period ? Show calculation.

1. .128 dpm
2. .334 dpm
3. .769 dpm
4. 1.3 dpm.

b. The statement is made: "It will take the same amount of
time to increase power from 40% to 80% as it will to
increase power from 20% to 40% if the startup rate is
constant.” 1s this statement TRUE or FALSE ? Explain your
answer. g

Deleted” 2 W%//KWWWJ/J‘/‘/

-Cateaory 5 Continued on Next Page-
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5.9

a. A cylindrical vented tank has a diameter of 13 feet and a
height of 26 feet. It is filled with water to a heiaht of
20 feet. What is the pressure at the bottom of the tank (in
psigl ? (1.0)

NOTE: The weiaht of water is 62.4 1b/ft3

Assume that freezing pluas the vent line of the tank

b.
,‘,c‘ # described above. Water is pumped out of the tank so that
a' “

1“¢y

5'10

./ . ‘.:.‘.‘
s

e 5
-

5.12

5.13

the actua) level is 15 feet. Level is beina measured usina

a préssure transmitter on the bottom of the tank. Will the

indicated level be below, above, or the same as the actual

level. Explain, 0.7%)

State whether each of the followina statements is TRUE or
FACSE :

b P Tepeey s TG AT eSOy st i IS -

b. Reactor power imbalance is the power in the top hai f of the
core minus the power in the bottom half of the cor=, divided
by the actual average core power (expressed in percent). (0.5)

List those parameters given in EP/0/A/1800/06 (Loss of Reactor
TooTant Flow) which indicate that adeauate RCS natural
circulation exists. (2.0)

TRUE or FALSE:

Quadrant Power Tilt is affected by delta Tc chanaes. (0.5)
ened

which¥of the followina is TRUE reaardinu the steamline break
accident as analyzed in the FSAR:

a. In all cases with or without ICS and/or operator action the
reactor returns to some low power level.

b. Operation of the emeraency feed water system by the ICS is
relied on to miticate the accident,

¢. Concurrent 0TSG ruptures were analyzed because they were
shown likely to occur as a result of blowdown loadino,

d. The analysis includes a stuck rod with only one train of HPI
and one train of LPI operable. (0.5)

- End of Cateaory 5 -




6.0

6.1

6.2

6.3

PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION (16 POINTS)

Describe how the Base and STBY HPSW pumps will respond to a
decreasina and increasing FTevated Water Storaae Tank level. (1.5)

List the instrumentation available at the Standby Shutdown
Facility to Monitor RCS parameters (Be specific as to type of
instruments). (z2.0)

The reactor is operating at 100% power. A trip occurs.
Indicated count rate (amps) on the Intermediate Range Instrument
versus time is shown on the graph below. Identify which trace
(1-3) corresponds to each of the conditions listed beTow:

a. Under-compensated detector

b. Correctly-compensated detector

¢c. Over-compensated detector (1.0)
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-Category 6 Continued on Mext Paoce-



6.4 How is turbine bypass valve control affected by the position of
The Auxiliary Shutdown Panel Controllers:

a. 1f OTSG outlet pressure exceeds 1050 psio ?
b. 1f condenser vacuum is less than gt
6.5 Will the loss of a feedwater pump or reactor coolant pump cause

FTurbine control to shift to manual if a areater than 50 psf
pressure differential results (demand vs actual) ?

6.6 Select the correct statement reaarding the main aqenerator:

a. A laoaing power factor (pf) below 0.9 means that the machine
is carryina a lot of inductive load and the excitation is
very low.

b. With a leadina pf (below .95) the field is weak and the
generator could slip 2 pole if a laroe load is ouickly
added.

c. 1f an actual high temperature limit s approached, operation
is not affected provided you are operatina within the
generator capability curve.

d. The preferred mode of operation at Oconee is with a leading
pf so that the cenerator looks like an inductive load to
other generators. (1.0)

6.7 As a result of depressing the Dam Failure button on Unit 2 which
of the following action(s) occur ? T

a. A1l running CCW pumps on all units trip

b. CCW emergency discharge valves on all units open

¢. CCw-8 opens

d. A1l of the above (0.5%)

6.8 Shutdown bypass is a function incorporated into all four APS
Cabinets.

a. What three (3) evolutions does shutdown bypass allow you to
complete ? (1.5)

b. What four (4) trips are bypassed by the shutdown bypass
switch ? (1.0)

c. What new automatic limit is imposed when aoina to shutdown
hypass ? (0.5)

-Cateaory € C atinued on Next Pace-



6.9

6.10

6.11

6.12

6.13

IE Information Notice B4-18 issued in March 1984 {dentified two
conditions where a sianificant potential exists for inadvertent
introduction of contaminants into PWR Fluid Systems. Identify
the two (2) conditions from those listed below: P TS

a. Corrosion products from BWST

b. Airborne contaminants collectina on the free surface of the
spent fuel pool

c. S/G to RCS leakage Aurina shutdowns

d. Uncontrolled open-and-inspect evolutions of RCS piping
e. Purchase of contaminated boric acid

f. Defective lon exchange resin.

The Emergency Feedwater (EFW) system temperatures should be
monitored on a periodic basis even when the system is not in
operation. What would a likely cause be for a higher than
expected EFW system temperature, and what would be the

conseauences of an automatic EFW system start if temperatures in
the discharge pipina were exceptionally high ?

The Diamond panel is operating in automatic. The operator
depresses the Seauence/Seauence Override Pushbutton. What
happens to the Diamond control system ?

wWhere do the Core Flood Tanks vent to ?
What is the purpose of the Intercept-Reheat Valves associated

wWith the Turbine Generator ?

- End of Cateaory 6 -

(0.5)

(1.5)

(1.0)

(1.0)

(1.0)




7.3

7.8

7.5

7.6

7.7

PROCEDURES - NORMAL, ‘BNORMAL, EMERGENCY, AND RADIOLOGICAL

Explain the difference between venting CRDMs on Units #1 and #3,
ang Unit #2 ?

what is the major advantace of usina the Hydrogen Recombiner
rather than the Hydruoen Purge Unit after a LOCA ?

EP/0/A/1800/14 (Loss of Steam Generator Feedwater) describes how
the S/Gs can be supplied with water if the Unit's Main and
Emergency Feedwater pumps are lost and no other Unit's Emeraency
Feedwater pump(s) are available. Describe how water can be
supplied ( Do not include a discussion of usino the Standby
Shutdown Facility (SSF) Auxiliary Service Water System).

1f one unit has an OTSG tube leak, OP-NC-SPS-SY-AS (Auxiliary
Steam System) lists six (6) actions which must be done recarding
the Auxiliary Steam System to prevent contaminating unaffected
units. List any four (4).

If a major load reduction (100 MW or oreater from 600 MW or
more) occurs:

a. Why is subseauent MVAR loading subject to special
restrictions ?

b. What parameter is monitored and must have stabilized before
the special restrictions are no longer controlling ?

Following a SELOCA in which ES 182 actuate on low system
pressure, the control room operators fail to secure the RCP's,
You, the shift supervisor, arrive in the control room (5) five
minutes after the E.S. actuation. What directicn should you
give the reactor operator concerning RLP's and explain the

reasons for this answer.

A Limitina Concition for Operation, as defined in Section 3 of
the Technical Specifications, cannot be met and the reactor myust
be shut down. What is the minimum rate, accordina to Station
Directive 3.1.2, at which the reactor must be shut down.

-Cateaory 7 Continued on Next Page-

(1.5)

(2.0)

(0.5)

(0.5)

(1.5)

(0.5)




7.8

7.9

7.10

7.11

7.12

7.13

7.14

On a Unit Load Rejection, what would you do with letdown flow
for each of the following conditions:

a. The Luec Rejection results in a reactor trip ? (0.5)

b. The Load Rejection proceeds without a reactor trip ? (0.5)

Operating at 97% power, what must be done with reactor nower
prior to removina a FOW heater from service ? (1.0)

TRUE or FALSE:

Nl's are calibrated to Thermal Power-Secondary Heat Balance for
4 RCP operation, and Thermal Power Best Estimate for 3 RCP
operation. (0.5)

The following relates to operation of the RKeactor Buildina

Cooling System. Two RBCUs are operatina in hioh speed. An

operator wants to start a 3rd RBCU in slow, statina that (a) he

is trying to balance fan service and (b) he has to wait 30

minutes before aoing to fast speed once he is in siow.

OP/1/A/1104/15 (Reactor Building Cooling System) describes four

(4) reasons why the above actions would be incorrect. List any

two (2) reasons why the above actions would be incorrect. (2.0)

During a Turbine-Generator Startup, the generator internal
temperature must be areater than 20°C. Which one of the methods
listed below should NOT be used to raise the temperature ?

a. Runnina the condensate throuah the hydrogen cooler

b. Operatina the turbine at 1000 to 1400 RPM

¢. Running the Stator Coolant System

d. Placina excitation on aenerator @ speed > 500 RPM, (1.0)
During the transfer of a spent fuel assembly, @as bubbles are

observed originating from the assembly. Upon examination the

assembly appears damaged. As part of the immediate manual

operator actions if the accident occurred inside the Spent Fuel

Pool, which fans are stopped and which are started ? (1.5)
EP/0/A/1800/15 (Uncontrollable Floodina Turbine Building) has as

an immediate action that the operator should increase and

maintain steam cenerator levels. At what 0TSG level ? (0.5)

- End of Cateaory 7 -



10

ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS (16
POINTST

List any three (3) conditions under which the Diamond panel
TouTd be operated with “"Safety Rods Out Bypassed.”

After any ES valve has been opercted manually, what must be done
before the valve can be declared as “operable e

what must be done, according to Technical Specifications, if any
Tire detection instrument is found to be inoperable ? Include
time restrictions.

Indicate if the followina statements from the Technical
Spec*?‘cations for Oconee are TRUE or FALSE.

a. Only one channel bypass key shall be accessible for use in
the Control Room.

A tripped reactor protective channel is considered to be
inogerablo.

c. Containment isolation valves on essential systems are
isolated automatically by high containment pressure only.

apfPxima bd)/

AtYwhat power level is the Incore detector system reaiired to be
operable during 3 RCP operation ? Show calculation.

When the station manager or h's designee relieves the shift
supervisor as Emergency Coordinator, is "face-to-face"
turnover reaquired ?

How soon after the declaration of an emergency action level must
the:

NRC be notified

Counties/State of South Carolina be notified ?

-Category 8 Continued on Next Page-




8.10

8.11

8.13

11

List the minimum containment intearity reouirements durino fuel
Toading.

What are the six critical safety functions (CSF) fndicated by
The safety Parameter Display System ?

If the supervisor to whom a taa was issued cannot be located for
return of the stub, and it is necessary to remove a Red Taa to
clear a component, whose permission (by titla) is reouired to
remove the tag ?

Station Directive 5.3.3 discusses the three (3) levels of Fire
Protection Systems at the Oconee complex. Match the Level
(1-111) with the equipment listed below whiCh belonas in that
level category:

a. Portable Fire Extinguishers
bh. Automatic Sprinkler Systems
¢. Fire Mains and Hydrants

The reactor is subcritical by areater than 1% deita K/K. Tave
fs 300°F. According to Technical Specifications, in which
operating condition 1isted below is the reactor ?

a. Hot Shutdown

b. Hot Standby

¢. Cold Shutdown

d. None of the Above

When it is apparent to an operator that a specific step in a
procedure coes not have to be performed, what must you do as the
Shift Supervisor so that the operator can continue on %o the
next step ?

- End of Category 8 -

- END OF EXAM -

(1.85)

(2.4)

(1.0}

(1.5)

(0.75)

(1.0)
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BQUATION SHEET

Where my = m,

(density) (velocity), (area), = (density) , (velocity) ; (area) ,

KE = uwz PE = mgh Pelvltzloplvl B pszonzopzvz where V = specific
2 volume

P = Pressure

Q = ey (Toye=Typ) Q * UA (Tyye"Tgem Q = Mminy=hy)

P =B oSt papgetT  sUR = 26.06

delta K = ‘Keff-”“(.ff CRI(I-K.“I) = @2(1°K.£f2)

M= (l=Kggg)) SOM = (1=Kggg) X 1008

T Kett

decay constant = In (2) = 0.693 A = " VRRNE GOSN
ty/2 1/2

Water Par . meters Miscel laneous Conversions

1 gallon = 8.345 lbs 1 Curie = 3.7 x 1010 dps

1 gallon = 3.78 liters 1 kg = 2.21 lbs

1 £¢ = 7.48 gallons 1 hp = 2.54 x 10° Btu/hr

Density = 62.4 lbm/ft’ 1 M = 3.41 x 10°% Btu/hr

Density = 1 qn/cm3 1 inch = 2.54 centimeters

Heat of Vaporization = 970 Btu/lbm Degrees F = (1.8) x (Degrees C) + 32

Heat of Fusion = 144 Btu/lbm 1 Btu = 778 ft=1bf

1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft=1bm/1bf-sec?




U. S. NUCLEAR REGULATORY CO*MISSION
SENIOR REACTOR OPERATOR REQUALIFICATION EXAMINATION

Facility: (conee
Reactor Type: RAW
Date Administered: Auoust 3, 1924

Exgminer: Walter J. Apley

INSTRUCTIONS TO CANDIDATE:

Use separate pap Write answers on one side only,
Staple aquestion sh er sheet, Points for each ouestion
are indicated 1 i he ouestion. The passing arade renuires
at least 70% j |
papers will ‘ ’ starts,

Cateaory
Value Cateanry
16 . Theory of Nuclear Power Plant
Operation, Fluids and
Thermodynamics
16 . Plant System Desian, Control
and Instrumentation
16 . Procedyres - Normal  Abnormal
Emergency, anc Radinloaical
Control
1€ . Administrative Procedures,
Conditions, and Limitations
64 TOTALS
Final Grade %
A1l work done on this examination is my own; | have neither aiven nor received
aid.
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Main steam pressure is at ~ 1000 psi. (*)
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Feedwater valves indicates OPEN and flow is 1

being observed entering steam generators.
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ANOWLER  KEY

Sef1s

As the water leve! in EWST reaches a level of 70,000 galluns

the Base HPSW Pump starts to supply the HPSW System, if the

level continues to decrease to o level of 60,000 gallons the

STBY HPSW Pump starts to supply the HPSW System.

EWST level reaches 90,000 galions, both Pumps Stop.
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ANSWER  KEY

() a.

1f OTSC outlet pressure exceeds 1050 psig, the bypass valves will open
Fo The Cootroller
0‘ \.\'F‘

>
at the S/D Panel must be 1o Auto, Lhough.
L did vt ank

Q
P e b-

0

. \7 The bypass wvalves are coutrolled by the respeciive station io the Control
¥»-' JRoom either in "Hand" by the operator or automatically by the set point
bias 4f 1o "Auto" unless condenser vacuum 1s below 7" st which poiot the
valves close and can only be operated from their Aux §/D Pasel Controllers.

%t Rl [Vl § [ s S Sl , . 1
6.3 No

Ra|: Rogual [Velume 5 [baeline p. Iz
..

Ry: Reguat [/ Votuwe G/ SacTine /p 2

L7 c

Reprarns + Deemar  Guantirn # 149



701 1S

ANSWER KEY

LS A) (1) Permits performance of CRD test when shutdown and de-
pressurized below 1800#.
(2) Permits zero power physics test

(3) Permits operator to pull group #1 to 50% for negative
reactivity available

B) (1) Power/flow - imbalance
(2) Power/Pump

(3) Low Press.
(4) Variable low pressure

C) Automatic: new high pressure trip of 1720#
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7 Procedures = Normal,
Abnormal, Emergency,
and Radiological
Contro)
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Avsiven Koy

Transfer AS control to unaffected unit.

Transfer AS to evaporators/plant heating to unaffected unit.
Separate plant heating from affected unit.

Ensure condensate return tank returns not cross connected.

Do not supply Aux. Boiler from affected unit UST.

Use MS for CSAE, Stn. seals, to EFwF, etc... for as long

as possible to reduce amount of water going to affected
unit's CST from condensed AS drains.

11.1’~.1 aﬁrang ¢/ BPux Stras.
0'-0(.-4"\')" 5) f./iOO‘l 19 ’

a. Twawal Sthass

W&m - fm‘:mn&-wu
mw&u
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3&"‘;4 Te

1 would instruct the operators to leave the RCS's running.

(fol!ouing a LOCA which depressurizes the RCS to a pressure

which actuates ES 142 the leak rate may be in the critical
break size range. If so, two minutes into the evolution
the RCS may have evolved to the maximum 70% void fraction.
Securing the RCP's five minutes after initiation will re-
sult in the two phase mixture separation with insufficient
liquid initially reflooding the core. This situation will
lead to unacceptable core temperatures,
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7.3

start fan F-1
or F-2 oo the effected Spent Fuel Pool

Filtered Exhaust System
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ANSWER KEY 13 e )S

8 Administrative Pro-
cedures, Conditions,
and Limitaticns
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€8 During handling of irradiated fuel in the reactor building at least
one door on the personne) and emergency hatches shall be closed
The equipment hatch cover shall be in place with a minimum of four
bolts securing the cover to the sealing surface.
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REACTOR OPERATOR REQUALIFICATION EXANINATION
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Reactor Type: R&W
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Examiner: Walter J. Apley
Candidate:

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side onlv,
Staple aquestion sheat on top of the answer sheet. Points for each ouestion
are indicated in parenthesis after the ouestion. The passina arade reauires
at least 70% in each category and a final orade of at least 80%. Examination
papers will be picked up four (4) hours after the examination starts,
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1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS,
WEAT TRANSFER AND FLUTD FLOW

(16 POINTS)

If a 40 second period produces a .66 DP* startup rate, an 80
second period will produce a ? DP* startup rate.

For a large LOCA the transient proceeds throuah three distinct
phases. List and describe each of these phases.

Oconee Unit 1 has been operating at 100% of rated power for the
past six months. The reactor operator then reduces power over 3
two-hour period to 50% for maintenance on the secondary side.

Assumina the control rods are in automatic, describe how and why

the control rod position of the controllina aroup(s) would
change over the power reduction and for 12 houre after the power

reduction. (Assume boron concentration is not chanaed) .

TRUE or FALSE:

Quadrant Power Tilt is affected by delta Tc chanaes.

Accordina to OP/0/A/1102/16 (Natural Circulation Cooldown), a
natural circulation cooldown will be more difficult to control
than a cooldown with RCPs in terms of maintainino an adequate
pressure/temperature “margin-to-saturation” and “marain-to-PTS."

Exglain why.

The following statements are concerned with subcritical
multiplication. Choose the one underlined word that will make
the sentence correct.

a. As Keff approaches unity, a larger/smaller chance in reutron
level results from a viven charge in Keff.

b. As Keff approaches unity, 2 shorter/longer period of time is
required *o reach the eauilibrium neutron level for a aiver
change in Keff.

Assume a reactor trip from 100% power. Compare the chanoe in
pressurizer level response with and without the 125 psi bias in
the 1CS. Beain with the normal pressurizer level at full power
and show by calculation how much the level will drop with and
without the bias (Do not include any operator action).

- Cateaory 1 Continued on Next Page -

(1.n)

(1.5)

(2.0)

(0.5)

(1.5)

(0.5)

(0.5)

(2.0)



1.8

1.9

1.10

1.11

1.12
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A cylindrical vented tank has a diameter of 13 feet and a heiaht
of 26 feet. It is filled with water to a heiaht of 20 feet.
What is the pressure at the bottom of the tank (in psia) ? (1.0)

NOTE: The weiaht of water is 62.4 1b/ft3.

Durina a startup from xenon free conditions gith constant
temperature, reactor oow;r is leveled at 10" amps and then
rapidly increased to 107’ amps and leveled. Which of the
statements below is TRUE reaardina the relative rod position
before and after the power rise (select one) ?

a. The rod oositiog at 10‘7 amps is the same as the rod
position at 107 amps.

b. The rod position at 10'7 amps is hioher than it was at 10'8
amps by an appreciable amount.

c. The rod position at 10'7 gmos is lower by an appreciable
amount than it was at 107% amps. (0.5)

!2¥ is there a limit of 525°F on RCS temperature prior to
criticality ? (1.0)

List those parameters oiven in EP/JO/A/1800/06 (Loss of Reactor
Coolant Flow) which indicate that adeouate RCS natural
circulation exists. (2.1)

Fil1l in the blanks for each of the followina:

a. A reactivity coefficient of concern at Oconee that is NOT

affected by boron is the ?

coefficient. (0.25)
b. When Keff ecuals one the net reactivity in the core is eoqual

to ? . (0,25)
c. When Keff eaquals one the shutdown marain in the core is

eaqual to ? . (0.25)
d. Over core life Beta ¢ decreases because of the increase in

fission of ?f - (0.25)

layh why/the maq
ol Lowing A& react
refctivify ins

- End of Cateaory 1 -
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2.0

2.1

2.2

2.3

2.4

2.5

2.6

.7

2.8

PLANT DESIGN INCLUDING SAFETY AMD EMERGENCY SYSTEMS (1F POINTS)

In the event of a rupture of the BWST, what is the major backup
source of borated water to the HPI pumps 7

What plant desian feature ensures the presence of adeouate
cooTing of the CRDM stators prior to closing the CRD
breakers ?

List the power supplies (includina alternate) to the LPSW
pumps.

where do-the core flood tanks vent to ?

a. Above what temperature would you expect damace to the
letdown demineralizer resin ?

b. If a higher temperature condition has caused HP-5 to close,
thus protecting the resin, describe how letdown may be
re-established.

TRUE or FALSE:

Following a large break LOCA, both core flood tanks are reauired
to adequately recover the core Fot spot within an adecuate time
frame.

What are the sources of water tc the Emergency Feedwater Pumps
[Tnclude any restrictions or limitations on their use) ?

What is the purpose of the Intercept-Reheat Valves associated
with the Turbine Generator ?

- Category 2 Continued on Next Paae -

(1

(1

(1.

(1

(0.

(1
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(1
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!ﬂl mist there be sufficient vacuum in the main condenser prior
to putting a POWDEX demineralizer in service ?

Why do cases that were in solution in the Reactor Coolant

System tend to come out of solution in the pressurizer ?
List two reasons.

What would be the operational effect if these cases were
allowed to accumulate ?

2.11 List the loads in the Auxiliary Buildina cooled by the
Recirculating Coolina Water (RCW) System.

TRUE or FALSE:

With a unit at rated power, feedwater flow oscillations can
cause the reactor tc trip on high nuclear power. (0.5)

- End of Category 2 -



3.0

3.1

3.2

3.3

3.4

3.5

3.6

.

3.8

INSTRUMENTS AND CONTROLS (16 POINTS)

The Diamond panel is operatina in automatic. The uperator
depresses the Seauence/Seaquence Overrice Pushbutton. What
happens to the Diamond Control System ?

The Diamond panel is operating in automatic. The speed selector
is inadvertently left in joo. Will the control rods move in run
or jog speed ?

Other than computer and control board indications, what does the
Absolute Position Indicatior associated with the CRU
instrumentation output to (two responses reouired) ?

List three (3) Process Radiation Monitors that have interlocks
associated with them and describe the purpose nf these
interlocks.

TRUE or FALSE:

On a total loss of Instrument Air pressure, a'l pneumatic valves
will fail to their ES position.

what does the Magenta color block on the Safety Parameter
Display System indicate ?

(1

(1

(2

(1

(0.

(0.

Accordina to the Guidelines for Chanaino Generator VARS, which oWNe

of the followina coes the operator do to increase VARS ?

a. Increase hydrogen pressure
b. Increase cenerator voltaae
¢. Decrease hydrogen pressure
d. Decrease oenerator voltace.

The power factor as read in the control room is (select one):
a. System power factor

b. Unit power factor

¢c. Station power factor

d. None of the above.

- Cateagory 3 Continued on Next Paae -
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3.9

3.11

 COIERY

Assume the manual transfer switch in the KI and KX inverter is
in the “Automatic" position. If the static switch should fai)
to automatically swap KI to the reaulated power supply; what
manual backup(s) are available to make the transfer ?

wWhat is the purpose of the interlock which results in
Tontainment buildina sump isolation valves (LP-19 and LP-20)
remaining closed until the RCS supply header isolation (LP-3)
and the BWST supply isolation valves (LP-21 and LP-22) are
closed.

1f the last operatina CCW pump is secured durino a shutdown
without valves YCCW 1-6 beina closed and breakers de-energized,
what will happen ?

What gasés are monitored on-line in the gaseous waste disposal
system, and what is the maximum limit(s) for those oases ?

TRUE or FALSE:

Hiah R2actor Building Temperatures will cause pressurizer and
steam generator level instruments *to indicate low.

In the automatic mode FDW-315 and 316 position is controlled by
an input S/G level siagnal from either the primary or backup
string. If the backup string is selected and its power fails,
will control automatically transfer to the primary string ?

Explain how turbine bypass valve control is affected by the
position of the Auxiliary Shutdown Panel Controllers:

a. 1f OTSG outiet pressure exceeds 1050 psia ?
b. If condenser vacuum is less than 7" 7

Which of the instrumentation listed below is available at the
Standby Shutdown Facility to monitor RCS parameters?

a. Compensated Pressurizer Level
e,
Le [ 1

nh‘”¥ .0‘

c. Loop A Thot "M",

d. Loop B Tave

b. Loop B Wide Ranae Pressure

- End of Cateaory 3 -
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4.0

4.2

4.3

4.4

PROCEDURES: NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL

~

Upon receiving an Instrument Air (IA) Trouble Alarm:

a. What two (2) thinas should an operator dispatched tc the IA
compressor area check ?

b. What two (2) actions should this operator perform locally ?

On March 1, 1984, the boron concentration in "1A" Core Flood
Tank (Unit 1) was measured to be 1601 ppm; the backup was 1571

ppm.

a. What is the minimum concentration of borated water allowed
in each CFT ?

b. What was the cause of the incident ?

TRUE or FALSE:

During Unit Startup with HPI system still in By-Pass mode a LNCA
results in loss of 50°F subcooled marain. In this situation all
RCP's must be secured immediately.

when performing a reactor startup:

a. How close to the predicted critical position must
Triticality be achieved ?

b. What must be done if criticality is not achieved withir the
tolerance ?

- Category 4 Continued on Next Paae -
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4.5 To prevent or minimize pressure transients in the RCS, the CRN
is to manually trip the reactor when certain conditions exist.
For those conditions fill in the blanks below:

a. A turbine trip if Reactor Power is areater than ? 2. (0.5)
b. Low OTSG level below ? inches. (0.5)
¢. Closure of ? main steam stop valves on one NTSG, or

? main steam stop valves on both 0TSGs. (0.5)

4.6 TRUE or FALSE:

When applyina a red tag, the tac should be placed on the switch,
disconnect, valve or operatina device and then the device placed
in its correct positior according to the taa. (0.5)

4.7 Which of the following actions is NOT an immediate manual action
for a Loss of Reactor Coolant (Case A: Excessive RCS
Leakage) ?
a. Close (1)(2)(3)HP-5 (Letdown Isolation), if reauired.
b. Secure makeup to LDST

c. Insure the RC System is > 35°F subcooled by the Subcooled
Marain Monitors (*) and remains so during power operations.

d. Close (1)(2)(3)RC-4 (Power Operated Relief Block). (1.0)

4.8 On a Steam Supply System rupture, what immediate action~ should
the operator take to isolate both steam generators ? (1.5)

4.9 E.S. initiates automatically due to a low RC system pressure.
What immediste operator action takes precedence over all other
immediate actions ? (1.0)

-Cateqory 4 Continued on Next Paage-




4.10 A runback due to an asymmetric rod alarm occurs. The runback
stops at 71% power when the asymmetric rod alarm clears. Which
of the followino actions should the operator take ?

4.11

4.12

4.13

4.14

4.15

a. Manually run back to 55%

b. Reduce power to less than £0% of the Thermal Power Allowec
for the RC Pump combination

c. Continue operation at 71%
d. Shut down the plant due to the failure of a protective
action. (1

TRUE or FALSE:

Maneuvering restrictions related to CRD withdrawal and APSR

motion are the same. (0.

On a steam generator tube rupture, why should all nonessential
secondary system drains be secured ?

How is the Feedwater System operated to ensure that the FWPT

will not trip on Low Bearing 0il Pressure 7 (1.

what is the maximum allowable readina (% or MR) on a
direct-readina dosimeter (prior to reauiring it to be brouaht tc

Health Physics for recordina of the readina and rezeroinag) ? (0.5

TRUE or FALSE:

According to Station Directive 3.8.10 (Procedure for Use of
Count Rate Meters and Portal Monitors) 30 seconds is 2

sufficient time for an adeouate whole body frisk. (0.5

- End of Cateacory 4 -

- END OF EXAM -
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Where ;1 = ;2

PE = mah PEI*KEI*PIVI = PEz*Kfz*Pz\'z where V = ‘S'g:(.::n:ic

P = Pressure

Q = mcy(Toye-Tin) Q= UA (Taye-Tetm)

..........................................................................

delta K = (Keff-l)/l(," CRI(I-KOffl) = CR2(1°Keff2)

M= “‘Keffl) SO~ = (1°Keff) x 100%

o SrReweb o s .. T R
decay constant = 1n (2) = 0.693 A= Ao,-(drcay constant)x(t)
t1/2 Y172

..........................................................................

Water Parameters

1 callon = 8.345 1bs
1 gallon = 3.78 liters

1 £t3 = 7.48 gallons
Density = 62.4 Tbm/ft3

Density = 1 qm/cm3

Heat of Vaporization = 970 Btu/1bm
Heat of Fusion = 144 Btu/lbm

1 Atm = 14.7 psia = 29.9 in Ha

Miscellaneous Conversions

1 Curie = 3.7 x 1010 dps
1 ka = 2,21 1bs

1 hp = 2.54 x 103 Btu/nr
1 »w = 3.1 x 10% Bru/pr
1 inch = 2.54 centimeters
Dearees F = (1.R) x (Deorees C) + 32

1 Rty = 778 ft-1bf
0= 32.174 ft-1bm/1b¢-sec?
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% ANSRER  KEY

1. Principles of Nuclear Power
Plant Operation, Thermodynamics,
Heat Transfer and Fiuid Flow

LI 3 DPm
M‘. 0 covun Qﬂ'\l‘\ - Par ol vaned

1.2 1) Dblowdown- rapid depressurization and loss of coolant thru
break- usually leaves core voided - continues until
system pressure equals containment pressure

2) refill- time for ECCS systems to begin to cover core- during
this phase vessel is refilled to bottom of fuel
f1 . ) '
3) ::coszg/- during this phase core is recovered by ECCS systems

- level will continue to increase until level .2
at elevation of break.

Ry: Ocomue §*

w3 Initially the control rods would be druven in to offset the
power defect. Then as xenon began to “"peak" following the
power reduction the contrel rods would have to be withdrawn
to offset xenon effects. After the "peak" is reached by
xenon (~ 4-6 hours) the xenon concentration will then begin
to decrease to its equilibrium value for 50% power, there-
fore to offset this, the rods will then be driven in again.
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ANSWER KEY
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19 Q.

W: @\;1\“\.\

(.10

At the beginning of the initial fuel cycle, the moderator temperature coeffi-
cient is expected to be slightly po:itivt ’t operating temperatures with the
operating configuration cf control rods. ! alculations show that above

$25°F, the consequences are acceptable.

(gince the moderator temperature coefficient at lower te-peratufe’ will be
less negative or more positive than at operating temperature, 2/ startup and
operation of the reactor when reactor coolant temperature is less than 525°F
is prohibited except where necessary for low power physics tescs.)

s Tedh Spes A3 Y2 >.1-%

(Y 1. S0°F qubcooled vonitor
2. OTSG = H0% on opcv‘dn'ﬂj ¢ anqe

A
o

3, Tu-Te = 30 & Y0°¢

4. Turbine Bypass Valves are controlling Tave at
~ 555°F. (%)

5¢ Main steam pressure is at ~ 1000 psi. (*)

6, Incore thermocouple temperatures (*) are not
increasing.

7y Feedwater valves indicates OPEN and flow is

being observed entering steam generators.
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2. Plant Design Including Safety
and Emergency Systems
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ANSWER, KEY

A1 Turbine Driven Emergency Feedwater Pump suction can be taken from
Upper Surge Tank or from the hotwell (under vacuum if flow is
1imited).

Motor Driven Emergency Feedwater Pump suction can be taken from
Upper Surge Tank or from the hotwell if vacuum is broken.

Rz Ocomee Q 2S5

a9 Following a turbine trip, they protect the turbine from over-
speed due to stored steam in the reheat system down stream of
stop valves. (i.e., from HP turbine through moisture separator
to L.P. turbine)

R.{: O covue C\'.I

29 ()“Q‘Y"\' would s e ELLANJ LJ'“{Js
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ALSWER. KEY

3. Instruments and Controls

3.\ M—MNOM F.C,
Rel; w/cabn Bwskn /,, Vel I, T

Re: W [CRDM  Dwsia /p. 15"
- T (L;;;*-u¢\£X}u~:4 4:aA~1*: Aumbark  Gneuit

%w emable  nmuk
Pt 37’5 me D04
Ry : Quoum /Vel. 1 /Quakiom 27

39 any three:
=33 & 34: Terminate LWD - Releases
2) RIA-37 & 38: Terminate GWD - Releases
3) RIA-45: Terminate Purge of Reactor Building

3

4) RIA-48: Closes LWD-2 - Terminate release from Reactor Bldg.
Sounds evacuation alarm to warn people in contain-
ment.

5) RIA-54: Terminates releases from Turbine Building Sump.

Q] Requal [Usl. 2/ Questie~ 20
3S Thue

R Roguat At ¥/ st Qo , B-1302)p.8

3 Owoalid o bad Cemputen pewd
Re|* Regual [ Vot. 5/ Hecluna ow 3D, po-
3 b.
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ANSWER KeY

38 b.
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This interlock prevents flow from the RCS being dumped to the RB emergency sump.
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- oty et 3

3,11 WMMW

W : oP/t{Pr \\04/”,) EImet, 4.2, p.I
3a2 3%~ Oxygem amd Hyduoge
Rejpremer ¢ OP/\*-L/A'/\\O‘" /IS,
305 falae = Winfe
(RnWm : offon /\lo(o,'bg) P!
2.9 No

MM . W QL‘W',/ZN% Fw,p%



, 06f 13

Answer xeY
315"
Q.

1f OTSC outlet pressure exceeds 1050 psig, the bypass valves wvill open,
TE pil ce bt Bt T T PO e Pt Ot ettt e

£ The Controller
F st the S/D Panel must be 1in Auto, thaugh.

T
b. "

The bypass walves are controlled by the TYespective stetion in the Contvol
‘,g,‘ Room either 1in "Hand" by the operator or asu

tomatically by the get point

61‘0’ bias 4f 1n "Auto" umless condenser vacuun 1s belov 7" at vhich point the

(C' d.b valves close and can only be operated from their Aux S/D Pane) Controllers.
‘ .

&J:W /UML}/M“;,‘M Sectioms , p. il

3.€
a.,-uo,n\lj wmdnﬂ avalable
b. Ye

c. Yeo

d No

R Regual [ Vit 2/ Poraglinese o Q%21
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ARSWCER KEY

4, Procedures: Normal, Abnormal,
Emergency, and Radiological
Control

4. 51) Check the After Coolers
Q#2) Check the Compressor lineup
¢ 3) Shutdown the malfunctioning compressor and
b. shut the discharge valve.
4) Place all available compressor in base.

&!: Mﬂl [ Votumme 4/ aurlie.. 817
4.2 a. ‘835 PP~

b. Tulinkose of wakie  couned
u,a.km'j HPT valven, .
¢ Ocovue O™ odomt Ne, 084 -~ 008 ¢
o B oty ing 1 P

$3 Taue

R): Cequal [ Ustwme S/ Quatiovs 31430

4.4 a. 2 1% pe /e

b. He will shutdown the reactor and insert the control rods to 50%
withdrawn on Group 1 and inform his supervisor(sc Performance an
Operations can evaluate actual core conditions, verify adequate
shutdown margin and core physics data prior to startup)

¢.C

R: O Q*no




4.5

1.6

47

4.9

49
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Q. 2a0%
b. 18"
c. Two e Save OTSG eL atl 4 valveo

Reppamar 1 Statiem Dueetioe 31.3.0 and
WMM OCenee Q * 219,
Fd.n.,..- valoe wliSe (ofo) stheutd be
Ref:  Statiew Duectwe 30N p. 2
b
You waabiafe gt <eeane  YMaRewe
0Re] © €oP fo[A[1S00 /04 | p.Z

Plare MAIN, STARTOUP r—ou‘.\, eMELE Fbw)

AND TYRBINE BYPASS VAWES |IN

MARNUAL AND  CLOSE. a, » MA
F'G‘D fio(_,‘)
Re): €P/6/Mi300[* , p.1 Nsw,g g
bt o
Tap Refs (Not ,‘,01":;,‘.)
w4 4 of
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c.
Rsl: E€P/Jo[m[1800f21 , .
Falae.

Rel: OP/r(uotfoy, Emet 4



®): o Plo/m[1oe31, ¢S

iy e Cax ol pump Lo o

 Dcovan Mph&m\ ¢w$-yﬂi-,P-\




N, ( Enclosvie 3 I'3of 33

. U. S. NUCLEAR REGULATORY COMMISSTON .
REACTOR CPERATOR LICENSE EXAMINATION

Factiity: Uconee

Reactor Type: Babcock & Wilcox

Date Administered: August 13, 1984

Examiner: J. C..Ruenefeld

Candidate: MASTER

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only,
Staple suestion sheet on top of the answer sheet. Points for each auestion
are indicated in parenthesis after the cuestion. The passina arade reouires
at least 70% in each cateccry »nd a final orade of at least P0%, Examination
papers will be picked up 3ix (%) hours after the examination starts,

Cateoory % of Candidate's % of
Value Total Score Cat. Value Catecrrv

25 2% e 1. Principles of Nurlear Power
Plant Operation, Thermodvnamics,
Heat Transfer ard Fluid Flow

25 25 2. Plant Desion Including Safety
and Emeraency Systems

25 25 3. Instruments and Controls

25 25 _ 4, Procedures: Normal, Abnormal,
Emeragency, and Radiolooical
Control

100 ) TOTALS

Final Grade %

A1)l wark done or this examination is my own; | have neither aiver nor received
aid.

fevuif_._\,;o A’;, 7 Candidate s Sionature
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1.0

1.1

1.2

1.3

1.4

1.5

1.6

PRINCIPLES OF NUCLEAR POVER PLANT NPPERATION, THERMODYNAMICS,

REAT TRARSFER AMD FLUID FLOW (25 Points)

which of the followina parameterc would be most useful +o
determine the enthialpy rise across an operatino RCP?  (Select
one)

Pump motor current and Delta P

Pump motor current, and voltage, and Delta T
. Pump motor current, and voltace, and flowrate
Pump motor current, voltaae, and RP

anowm

TRUE or FALSE. The enthalpy of water is primarily dependent on

temperature rather than pressure.

Given a quantity of superheated steam, would the follewino

processes cause specific enthalpy to increase, decrease, or stay

the same?
a. an iso-thermal compression

b. an iso-baric (constant pressure) increase in temperature

The amount of eneray beino delivered by the 0TSGe is actually
arzater than the thermal enercy beina supplied by the nuclear
core. How can this imbalance exist durina steadyv-cstate
conditions?

TRUE or FALSE. For a constant speed centrifuaal pump, as the
volume flowrate increases, the pump head decreases.

TRUE or FALSE. A pump whose centerline is abeove the level nf

water in @ tank from which it is tekina a cuction will cavitate

even thouah the NPSH is positive.

- Sectior 1.0 cortirued or next paoe -
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1.7

1.k

1.9

1.10

Durina the process of drawina a Pressurizer bubble, nitrogen is
vented from the Pressurizer to the Quench Tank. Explain how you
determine that all of the nitrogen has been vented. (1.5)

TRUE or FALSE. Durino normal power operation, the Pressurizer

temperature 1s sometimes less than S0°F above the highest RCS
temperature. (0.58)

A1l four Nls are readino ecual to thermal power best., With thisg
in mind, select the correct statement from below: (Select one) (1.0)

a. 1f one of the Nls were to exceed thermal power best (TPR),
then it would be readina non-conservatively and power would
have to be adjusted such that the other three read less than
TPB.

b. This case (a1l four Nls eoual to TPR) mav be
non-conservative if less than &4 RCPc are operatino,

¢c. This would indicate that the heat beino added to the RCS by
RCPs is no longer a sianificant contributor to TPB.

d. This is indicative of the fact that the reactor has reached
equilibrium samarium and xenon conditions.,

One RCP is operatinag in one loop; two RCPs are operatinc in the
other loop. Because of an I1CS malfunction both 0TSGs continue

feeding and steaming at eouva] rates (i.e., there is no reratio

of feed water). -

a. What woulc be the steady state relationship between the

primary water Delta T across the two 0TSGs? (0.5)
b. Wrat would be the steady state relationship hetween the

Tevels of the two 0ToGS? (1.5)
€. What would be the steady state effect on Ouadrart power

tirt? (0.5)

- Section 1.0 continued on next page -



1.11 2. Oconee has an Antimony Reryllium source inctalled in the
core. When o source s lowered intn the core, is its
presence addino reactivity (decreasina the Shutdown Maroin)?
Explain your answer, (1.n)

b. If when the source it lowered into the core it 4nubles the
total effective source strenath, what should heppen to the
indicated source ranoe nuclear indication? (1.0)

1.12 TRUE or FALSE. If the reactor could be made exactly critical,
countrate would be increasing at a linear rate proportional to
the source strencth, (0.5)

1.13 Select from the following list of parameters those parameters
that have a direct effect on the Startup Rate of a subcritical
reactor durina rod withdrawal: (Note: there may be more than
one). (1.n)

a. the ratio of source strenpath to the currert count rate.

b. the instantareous rate of chanage of K effective (i.e., rod
speed).

C. the current value of K effective.

1.14 TRUE or FALSE. Because of the half-life of the Jonoest ljved
delayed neutron precursors, reactor power cannot be lowered any
faster than .333 Decades per Minute (DP), (0.5)

1.15 Recall that eacuilibrium subcritical count rate can be
represented as:

CR =S+ SK+ SKZ + Sk3 + ... + Sk"
Utilizing this relationship, explain why startup rate takes

longer and lonaer to return to z2ero 2s you cet closer and closer
to criticality. (1.5)

- Section 1.0 continued eon rext paae -



1.16 Curve 1 in the fiaure below shows the predicted expnnential
behavior of countrate after 2 step insertior of reactivity at
low reactor power, with the reactor less than prompt critical.
Curve 2 is more representative of what actually happens as a
rrsult of a2 step insertion of reactivity. Curve 2 eventually
matches up with Curve 1. B eflv explain the difference between
the predicted (Curve 1) and the actual (Lurve 2) response.

Y

R~ curve | ’ CR, &

count RATE

1.17 Which of the following statements is true recardina control rod
worth? (Select one)

It is proportional to rod speed.
It is not affected by the presence of boron.
It i¢ hioher in reaions of higher neutron flux.

It is not dependent upon rod position.

- Section 1.0 continued on next pace -




i.18

1.19

1.20

1.22

Boron concentration decreasing over cyrle life is a primary
contributor to: (Select one) (1.nm)

a. makina the moderator temperature coefficient more neocative.
b. makina the mnderator temperature coefficient less neoative.

€. causino the moderator temperature coefficient to nect chanae
at all.,

d. causino the moderator temperature coefficient to become
zero.

TRUE or FALSE: Xenon worth becomes less neoative over core life
partly because the ratio of the thermal flux to the fast flux
increases. (0,5)

TRUE or FALSE: Because samarium does not decay, it continues to
accumulate 1n the core and becomes a primary reacon for the
reduction of boron over cycle life. (0.5)

List the four (4) operatina parameters that the onerator
Girectly controls that have maximum effect upon DNRR. (1.0)

Given the below power history, sketch a araph of xenon
con.entration versus time. (2.0)

0%

94
WA | e
N\ L

30%
LE .
Petr 0 40 HOURS l

TinE

- End of Section 1.0 -



2.0

2.1

2.2

2.4

2.5

2.6

PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (25 Points)

State the interlock that would prevent a Keowee unit from
emergency startino and oive four of the six conditions that will
activate this interTock.

Describe the operation of Oconee Unit One's CCW System if
electrical power was lost to all CCW pumps durina full power
operation? T

What two (2) centrol and/or protective features are included in
Oconee Plant Jesian to prevent the overfillina of the Steam
Generators?

TRUE or FALSE. The “"switch over” mode of decay heat removal can
use either the “A" or “B" LPI coolers; however, by procecure,
only the "B" cooler is used.

Following a Loss of Instrument Air, cive the failure position of
the followina valves (“opened," "closed," or “ac is"):

{ 1) HP-5 (Letdown)
( i1) HP-120 (Makeup)
(iii) HWP-31  (Seal Supply)

( iv) Pneumaztic Feedwater Control Valves

2. List eiaht (8B) startina interlocks for Neonee'c Westinahouse

Reactor Coolant Pumps.

b. Give two (2) reasons for the #1 Seal Bypacs for Westinghouce
Reactor Coolant Pumps.

- Section 2.0 contirued on next pane -
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2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

Khy does the allowahle maximum pressure of the LDST decrease
with decreasino LDST level?

The spare purification demineralizer is essentially the same s
the normal purification demineralizer except for one difference,
What is that difference?

There are interlocks associated with the inlet and outlet valves
of one of the spare purification demireralizers and one of the
spare deborating demineralizers at Oconee. What do these
interlocks prevent? pa 2

Makeup is manually increased with the RCS at pormal full power
operatino temperature and pressure. Calculate the corresponding
steady state increase in Pressurizer Tevel i1f the LDST level ig
decreased by 10 inches. (Show any assumptions.)

TRUE or FALSE. LPI flow can be directed throuah a purification
demineralizer. This desion feature is not permitted when the
RCS is in a drained down conditiorn exrent at the directicn of
the Operatina Enaineer.

TRUE or FALSE. One LPSW pump is sufficient to <upplv both Unit
T and Unit Z durina power operation of both units.

Why is the switchover mode of LPI operation necessary for Units
and 2 at Oconee?

List five (5) components cooled by the Recirculatina Conlina
Water System (RCW).

- Section 2.0 continued on next paoe -
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2.17

2.1s

2.19

2.20

There is a desian feature that alerts the operator to a
sianificant leak in a Reactor Ruildino cooler,

a. What is this design feature? (Elahnrate brieflyv)

b. Why is a leakina Reactor Buildina cooler a cianificant
problem?

Name five (5) of the Main Feedwater Pump trips. (Numbers rot
recuired)

Under what two (2) conditions will the emeraency feedwater pumps
automatically start?

Briefly explain the importance of keepina the Emergency
Discharae Eine from the CCW System primed at 211 times that it
is reauired to be operable?

When HP]1 auto-initiates at Oconee Unit 1, with all three HP]
pumps operating, mere flow aoes to the “A" loop than to the “B"
loop. Briefly explain why this is so.

a. What sigrals aenerate 2 load shed command?

b. What protection does the load shed function perform?

- End of Section 2.0 -
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INSTRUMENTS AND CONTROLS (25 Points)

List the Process Radiation Monitorc which bhave interlicocks
associated with them and state what function each irterlock
performe,

ow
The RC system La&aaw ranae pressure indicetor for Unit One,
because of the location from where it is sersed, is susceptible
to erroneous indications durina certain operations. State where
this indicator senses its indication, and aive an example of an
operation that could cause erroneous indication of pressure,

Feedwater temperature is decreased when a hioh pressure
feedwater heater strina is removed from service. To maintain
the same electrical power output from the nlant, how must the
ICS change feedwater flow rate, and reactor power?

List the four (4) sianals which are used to derive the BTU limit
7n the Integrated Control System, and indicate whether
increasina power raises or lowers the BTU limit for each

sianal.

Durina a heatup from 250°F to hot shutdown conditiors
(OP/1/A/1102/01), if Safety Rod Group 1 ic withdrawn it must be
inserted before exceedina 1690 psia. Explain why this is
necessary?

Durina a Loss of Reactor Conlant, the differential preccure

level detectors for the Core Flood Tanks, the CTSG, and the

Pressurizer can deliver inaccurate indication because of the
elevated Reactor Buildina temperature.

a. Explain why and in which direction this inaccuracy in level
indication occurs.

1RUE or FALSE. The Prescsurizer level and NTSG level
Tnaccuracy caused by elevated &&5 temperature is compounded
(i.e., made worse) if OTSG and|Pressurizer temperatures are

themselves hiah, ""'Wtﬂf’ Bd
e 17

- Section 3.0 continped on pext pace -




3.7

3.8

3.9

3.10

3.11

10

When there is an out inhibit lamp on the Diamond Pane!, under
what three () conditions will contrcl reds not resnonﬂ to an

out

Out commanc if in automatic?.

TRUE or FALSE. Channel A RPS hiah temperature bistable trips,

channel T RPS high pressure bistable trips. This resulte in a
reactor trip.

Expl

ain the difference in the response of the source rance NI

tem between the followino two situations:

sys
(1)

(1)

The

One Intermediate Ranae Nuclear instrument channel fails
lTow at about 1% full reactor power.

One Intermediate Ranae Nuclear instrument chanrel faile
low at near full power.

power range nuclear instrumentation is not compensated for

gamma radiation. The reason for this is: (Select one)

The
the
the

The power rance detectors are already shielded acainst N6

gamma radiation and therefore not affected by ocamma
radiation.

As power increases the cold lea temperature drops, thus
becoming a better camma shield.

By the time reactor power is 10-9 amps, the effect of the
ecamma radiation is nealiaibie in relation to the neutron
flux.

The gain of the power ranae instruments is considerably
lower than that of the intermediate rance instrument,

source rance instrument has a2 preamplifier located inside
reactor building. Why not mount the preamplifier along with
rest of the source ranae instrument in the RPS cahiret?

- Section 3.0 continued ¢n next paoe -
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3.12

3.13

3.14

3.15

3.16

11
Because of the nature of the detector assemblies used for incore
instrumentation: (Select one.)

a. they are very oood for observina the -B0 cecond period of
delayed neutrons durino a shutdown.

b. they are not vused for determinina ouadrant power tilt,

c. thev must be compensated for aamma interactinns that take
place in their inconel lead wire.

d. they are used for correctino Thermal Power Best,

TRUE or FALSE: The incore thermocouples are located near the

core midplane so that they will aive a representative indication
of core temperature near the area of hiahest neutren flux.,

8. TRUE or FALSE: The primary snd backup OTSG level indicators
used for emergency feedwater level cortrol are temperature
compensated.

b. What level in the 0TSGs will the Emeragency Feedwater System
gutometica\lv maintain after an automatic start sional?
(With and without RCPs running)

Give the functiorn and purpose of the Source Interruption device
in case of a momentary loss of power to the CRD*'s.

List the load limitino conditions that can cause 'CS runbacke
ancd aive the final power limit the I1CS will finally control at
and the rate at which this limit will be reached,

- Section 3.0 continued on rext pace -
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3.17

3.18

3.19

12
State the Encineered Safeouards Actuatior set points for the
FolTowine: (1.0)
( 1) Hiah Pressure Injection
( 1) Low Pressure Injection
(i) Reactor Buildina lsolation

( iv) PReactor Buildina Spray

TRUE or FALSE. Loss of power to any of the ES analoa channels

results in the trip that is normally associated with that

channel, with the exception of the Reactor Buildina Spray

System. . (0.5)

TRUE or FALSE: Group 8 rods can be pocitioned without takino
the diamond panel out of automatic. (0.5)

- End of Section 3.0 -
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4.0 PROCEDURES: NORMAL, ABMORMAL, EMERGENCY, AND PADINLNGICAL
(25 Points)

4.1 Concernina Duke Power Company's A¢ministrative Limits for whole
body exposure: (Fill in the correct response) (1.5)

a. the Basic Permissible Dose Limit is
b. the Maximum Dose Limit is :

c. the Radiaticn Exposure Control Guide is for the !
first weeks and for each week |
thereafter in the guarter, no: to exceed without
authorization.

4.2 TRUE or FALSE. Any ES valve that has been cycled electrically
must be Cycled manually to assure operability, (0.%)

4.3 State in detail the immediate automatic and manua) actinre for a
"Case B" Small Break LOCA as given in EP7U/A/1800/04, (3.0)

¢.4 During the early phases of an RCS heatup from cold shutdown to
250 Dea F 300 psi, in &ccordance with 0P/1/A/1102/01 Enclosure
4.1, the operator is directed to take the followina action with
regard to letdown: (Select one). (1.0)

a. Maintain letdown secured until all four RCP number one seal
bypass valves are shut.

b. Maximize letdown with one letdown cooler in service to
achieve maximum heatup rate.

c. Minimize letdown with one letdown cooler in cervice to
maximize heatup rate.

d. Maximize letdown to prevent boron precipitation dyurina
possible boron additions,

- Section 4.0 continued on next -



4.5

4.6

4.7

4.8

4.9

4.10

14

TRUE or FALSE. Durina an RCS heat-up from 250 Dea F to Mot
Thutdown conditions, withdrawino Group 1 control rode to £0% is
not reauired provided it can be shown that the reactor will be
areater than 1.0% Delta K/K shutdown at 532 Deo F.

Durino cold conditions, state two (2) actions taken to protert
20ainst over pressurization of the reactor vessel (i.e.,
violation of NDT limits)?

TRUE or FALSE. An LPI pump may run at no flow conditions for up
to 30 minutes, but may run with minimum recirc f)ow
indefinitely.

What temperature indication is used to establish heatup and
cooldown rates while on LPI1 cooling with no RCPs operatina?

Give two (2) conditions requirina that the reactor coolant
system and the contrul rod drives be vented,

Match the tenth values (TVL) for aamma radiation for the
folTowina materials:

a. Water B B
b. Concrete Re "
c. Steel 3. 12°
d. Lead. 4, 24¢

- Section 4.0 continued on next -

(n,%)

(0.5)

(1.0)

(2.0)

(1.0)



4.11

4.12

4.14

4.15

15

Hydrazine is removed from the reactor coolant system by:
(Select one) (1.0)

a. By directing letdown throuah the normsl or spare
purification demineralizer,

b. By sprayina the pressurizer and ventino the LDST durine
heatup.

¢. By bleed and feed prior to heat up.
d. Both a2 and c.

During an RCS conldown from 250°F, when cooling down the

pressurizer, and depressurizina the RCS, makeup is controlled to

prevent an outsuroe from the pressurizer into the hot leo. Why

is this done? e (1.0)

TRUE or FALSE. The fuel pin in compression 1imit is lese
restrictive than the 50°F subcooled curve durina RCS cooldown
for all temperatures and pressures. (0.5)

TRUE or FALSE. Accordina to EP/0/A/1800/04, Loss of Reactor
Toolant, startina a Reactor Coolant Pump (RCP) is permicssible at
RC pressure >1600 psig; even if saturation conditions exist, (0.5)

Enclosure 1 (Pressure vs. Temperature Curves) of EP/0/A/1800/04,

Loss of Reactor Coolant, defines a "Thermal Shock Operatina

Region" (TSOR) and oives two ouidelines for determinine when the

RCS must be maintained within the TSOR. State the twr (2)

ouidelines for determinina whether or not the RCS should be

maintained within the TSOR, (2.0)

TRUE or FALSE. To protect acainst beilina the steam aereratore
dry, the operator should manually trip the reacter immediately
upon loss of both main feedwater pumps unlece emeroency

feedwater pumps are operating and flow 15 verified, (0,5)

-« Section 4.0 continued on next -



4.17

a.18

4.19

4.20

4.21

16

TRUE or FALSE. Rec Tans and Yellow "Hold" Taoce may be hunn for

personnel safety, whereas White Taos are larcely for protection
of eouipment.

Durine a planned initiation of Natural Circulation Cooldown,
OP/0/A/1102/16, the operator is directed to monitor pressurizer
level and LUST level. A sudden increase in either level while
pressure is constant or decreasina, accordino to this procecure,
is indicative of what problem?

a. With Reactor Conlant Pumps off, how is reactor coolant
temperature determined?

b. 1f a Naturz) Circulation Cooldown is beino condurted vusino
only one 0TSG, how is the bulk temnerature of the loop with
the nonsteaming 015G best determined?

If the HP]l System has actuated because of low pressure
conditions, it must remain in operation until one of two
criteria is satisfied. State these two (2) criteria,

For non-LOCA overcoolina events where pressure drops helow 1550
psia, select the one correct statement from the followina.

a. HPIl should be reset and throttled immediately once the rause
of the problem has been determined to be non-L(CA
overcoolina.

b. Reactor coolant pumps should be restarted immediately once
the cause of the problem hzs been determined to be non-LOCA
overcoolina.

¢. Reacter coolant pumps should be rectarted immediately after
correctino the cause of the overcoolina if the 50°F
subcoolino margin is recained,

d. Reactor Coolant pimps chould not be stopped if the rause of

the prcblem has been determined to be a non-LNCA
overcoolina, even if the E0°F subcoolino marcin is lost,

- End of Section 4 -

(0.5)

(1.0)

(1.0)

(1.0)

(2.0)

(1.0)



EQUATION SHEET

where m = m

(densny)l(veloczty)*(area)1 - (denszty)ztvelocity)2(area)2

KE = mv?

~l3

where V = specific
volume
P = Pressure

Q = UA (TyyeTeem

» sur (t) : t/T
P = P 10 P = Pe

SUR = 26.06

T

delta K = (Keff-l}/xeff

M= (I'Keffl)

CRI(I-Keffl, - CRz(l‘Keffz)

SDM = (1=Kggg) X 100%

(1=Kegg) Kegs
decay constant = 1ln (2) = 0.693 & = NS RENEEEINL)
t1/2 t1/2

-

Water Parameters

1 gallon = 8,345 lbs
1 gallon = 3.78 liters

1 £t> = 7.48 gallons

Density = 62.4 lbm/ft>

Density = 1 gm/cm3

Heat of Vaporization = 970 Btu/lbm

Heat of Fusion = 144 Btu/lbm
1 Atm = 14.7 psia = 29.9 in Ha

Miscellaneous Convers.ons

1 Curie = 3.7 x 100 gps
1 kg = 2.21 lbs

1 hp = 2.54 x 10° Btu/hr
1 Mw = 3.41 x 10° Btu/hz
1 inch = 2.54 centimeters
Degrees F = (1.8) x (Degrees C) + 32

1 Btu = 778 ft-1bf
g = 32.174 ft-1bm/lbf-sec?
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( 1.0 PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMﬂDYH{ICS. f v

oints EJ

1.1 Which of the followine parameters would be most useful to
etermine the enthalpy rise across an operatina RCP?

(Select
ln_(:) T (1.0)
a. Pump motor current and A P
b. Pump motor current, an voltage, and A T ~
¢. Pump motor Current,and voltace, and flowrate ////
d. Pump motcs current, voltage, and RPM i

Ansu.\e..'_.'

Rgsiw(.u < . D._;KQ. Tr’; + HT 'tu‘cw.;.;.‘n( ma.«..ut(’-

d

TRUE or FALSE. The e1thalpy of water is primariiv dependent on
temperature rather than pressure. (0.5)

1.2

Angwi( .

Tree.

#*
- -

e? % x » . 2 i
{ w y<rruvnt « DWV\i 1P ¢ HT &o Cijuni r\a Pl ve L ’md

1.2 Civen a quantity of superhezted steam. would the followina
processes cause specific enthalpy to increase, decrease, or ctay

the same?
a. an iso-thermal compression (0.5)
b. an 1so-baric (constant precsure) increase in temperature (0.5)
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1.4 The amount of eneroy beina delivered by the 0TSGs i< actually
greater than the thermal enercy beira cupplied by the nuclear
core. How can this imbalance exist durino steady-state
conditions? (1.5)
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. 1.6 TRUE or FALSE., & pump who

. s¢ centerline §
water 1n a tank from which 1t s taking ‘Ssahovo the level of

( even thouah the NPSH is positive. pre NP S
Aﬂ‘yb\; L ST

Fad.se.

RQ S"ﬂ"eﬂ ce * Doke TEF44T Cavinine  uenmauwc .
( P py 141

1.7 Durino the process of drawino a pressurizer buhble, nitronen is
vented from the Pressurizer to the Quench Tank, Explair how you
determine that all of the nitroocen has been vented.

Aﬂ‘nt(&"?

(hee. Gy Ta kb Pramowte sleops incvvaline
&A—\_\O\“‘

Pv’b’.v‘;»(_'t;'tf." venting y Ehre vertia
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1.8 TRUE or FALSE. During normal noser operation, the :“°$S|1rjzfr
Teaparatire 1s sometimes less har E0°F abeve the hicnest S

(.
temperature.
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1.9 A1l four Nls are readina enual to thermal power best, With this
(r in mind, select the correct statement from below: (Select one) (1.0)

2. 1f one of the Nls were to exceed thermal power best (TPP),
then it would be readino non-conservatively and power would
have to be adjusted such that the other three read less than
TPB.

b. This case (a1 four Nls eoual to TPE) may be
non-conservative if less than 4 RCPs are operatina,

‘
c. This would indicate that the heat beinn added to the RCS bv
‘: RCPs is no longer a sienificant contributor to TPB.

d. This is indicative of the fact that the reactor hac reached
equiiibrium samarium and xenon conditions.

Ansioev ¢

b
R‘-—S't'o‘tv‘tk&'- DP/I/A/’/OZ/D%’ E""" H. 2 P‘q ,

(_ 1.10 Ore RCP is operatina in one loop; two RCPs are operatina in the
other loop. Because of an ICS malfunction both 0TSGs contirue
feedino and steamina at eoual rates (i.e., there ‘s no reratio
of feed water). o

a. What would be the relationship between the primary water a1

across the two 0TSGs? (0.5)
b. What would be the relationship between the ir.nls of the two
0T3Gs? (1.5)
c. What would be the effect on Quadrant power tilt? (0.5)
gLl e !
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1.11 a. Cconee has an Antimony Reryllium source installed in the
core. When a source is lowered into the core, is its

presence addinc reactivity (decreasina the Shutdown Maroin)?
Explain your answer. (1.0)

b. I1f when the source is lowered into the core it donubhlec the
total effective source strenath, what shculd heppen tn the

indicated source rance nuclear indication? (1.0)
-
( Answer:
a) No.

Other than the geometrical sheildina/moderatina affects of thre source
assembly, the source does not affect reactivity.

b) The equilibrium count rate for subcritical multiplication is ofven hy:

CR = (Constant) x Source Strenoth
1« K

The CR is linearly proportional to the source strenath, therefore, a doubline
(® the souce strenath should yeild a doubline of indicated count rate.

Paferc ce: TFu da.wnv2ls of Nuslear Reacior Ena neerinc, Dube Power (Loiieav
Pall?

1.12 TRUE or FALSE. If the resctor couid be made exactly critical,

countrate would be increasino at a lirear rate proporticnal to
the source strenath,

(0.5)

Answer:
L Fr
- Jeue, S ¢+ SK ¢ SKZ + SK3 + ... + X" becomes enual to:
TRer
B T R I

+ S = nS where n enuals the number of neutron
generations.

Reference: FNPE po 117
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1.13 Select from the followina list of parameters thoce parametere

That have a direct effect on the Startup Rate of a subcritical
( reactor during rod withdrawal: (Note: there may be more than
ore).

(1.n)
a. the ratio of source ctrenath to the currert count rate,

b. the instantaneous rate of chanae of K

effective (i.e,, rod
speed) .

€. the current value of K effective.

( Answer:
a, b, and ¢

Reference: FNRE pa 89, pa 101, pa 115

1.14 TRUE or FALSE. PBecause of the balf-1ife of the lonaest 1jved
delayed neutron precursers, reactor power cannot be lowered any

faster than ,333 Decades per Minute (DP'), (0.%)
Answer:
False, there is a relatively laroe and rapid prompt drop assnciated with anv
(¥ neaative reactivity insertion.

Reference: FNRE pe 106

1.15 Recall that eouilibrium subcritical count rate can be
represented as:

CR= S+ SK +Sk% & 5k3 & .., ¢ gn

Utilizing this relationship, exniair why startup rote tabes

longer and loicer t. raturr 15 er9 as oy a2t claees gnd cloes
to criticalisy. £1.%)
( Amu.'tﬁ

Ro K effective bitevmis clesev el cleser e b
the nuember ef newticn e crevalens (:‘.c., vaiue .
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1.16 Curve 1 in the figure below shows the predicted exponential
behavior of countrate after a step insertion of reactivity at
low reactor power, with the reactor less than prompt critical.,
Curve 2 is more representative of what actually happens as a
result of a step insertion of reactivity., Curve 2 eventually
mitches up with Curve 1. Briefly explain the difference between
the predicted (Curve 1) and the actual (Curve 2) response.

(3.0)
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TIME =
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1.17 Which of the following statements is trye

reoarding ¢
worth? (Select one) contrnl rod

(1.0)
a. It is proportional to rod speed.

b. It is not affected by the presence of boron.
€. It is hioker in reoions of highker neutron flux,

d. It is not dependent upon roc¢ position.

A"’h.éi—('.

(A
Rt‘ [ PO R D&vk\< ﬂ WY FA"RE

1.18 Boron concentration decressina nver cvrle life i¢ a primary
contributor to: (Select one) (1.0)

a. makina the moderator temperature coefficient more nenative.
b. making the moderator temperature coefficient less neoative.

€. causino the moderator temperature coefficient to not rhanoe

at all.,

d. causino the moderator temperature coefficient to berome
zero,

ﬂ."‘v'\. e’

a
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' 1.19 TRUE or FALSE: Xenon worth hecomes 1ess reoative over core 1ife

partly because the ratin of the thermal flux to the fast flux
increases.

Avsrcen ¢

fdse .

Ri$erined: Duks. FURE Py I

1.20 TRUE or FALSE: Because samarium does not decay, 1t continues to

accumu’ateé 1n the core and becomes a primsry reason for the
reduction of boron over cycle life.

A”u‘it’ ‘
“'sl')i R

ﬂ(,‘cm.uc.: Duike FNRE ’.} /¢ )

1.21 List the four (3) operatino parameters that the operatoer

directly controls that have maximum affect upon DVBR,

Anvwer:
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(0.5)

(0.5)

(1.0)



1.22 Given the below power history, sketch a graph of xenon
concentration versus time, (2.0)
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(r 2.0 PLANT DESIGN INCLUDING SAFETY AMND EMFRGENCY SYSTEMS (25 Points)

' Keowee unit from
eo the interlock that would prevent a K ini :
B zzi;ge:cy ctartine and cive four of the six conditinns that will

2 tivate this interTock.

Answer:
( Emergency Lockout due to : 0,3

D, fire release -

Feowee generator bus differential : 3

S/. inhibit switch in "inhibit® 5 03 g e thy v
Keowee generator loss of field %

Keowee generator aeutral ground

Keowee generator diferential

Reference: Oconee Question [ank Q#22

2.2 Describe the operation . uconee Unit One's CCW System if
electrical power was lost to ALL CCW pumps during full power

operation? 309
F
\\
A"?Wb’*‘ :
ALL CCW pumps stop )
ry ¢
(CW pumps discharge valves stay open « Cpticaal 0.2 e«
Main Condenser discharge valves wiil close
CCw-1 thr.'u 6 will open
CCW-8 will open and establish gravity flow to the
Keowee Tailrace.
7 a Y = -
% Ri‘f"-‘v"-(w‘.t‘.. C‘.d:‘lt'i, &u-«'»ll‘«-r\ ‘3‘“'—"\ C\ # ey



2.3

2.4

included in Dconee
hat control and/or protective features are
gTEFt desion to prevent the overfilling of the Steam (1.0)
Gererators?
Aﬂ?;utﬂ‘-‘
The ICS provides a “"High Steam Generator Level" Limiter which
prevents the Main Feedwater Valves from opening further than
their present position to limit Feedwater Flow and a “High
* Steam Generator Level" trip is provided to trip both Main
Feedwater pumps if this level is reached.
Kﬂ.‘r.‘.ru [ & S 04(.» L L R G».‘ 7]’4'4‘»\ Bcc'\. 1{ C:#: ‘30
TRUE or FALSE. The “"switch over" mode of deceay heat removal can
use either the "A" or “B" LPl coolers: rowever, by preocecure,
enly the “B" conler is used. (1.5)
ﬂn‘ncd.u‘ y
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N

of Instrument Air, oive the failure oosition of

e i:‘e]%?ngnz"f’:wes ("opened," “closed," or "as ") (1.0)
{ i) HP-5 (Letdown)
( i) HP-120 (Makeup)
(: (iii) HWP-31  (Seal Supply’

( iv) Pneumetic Feedwater Control Valv~s
l? e &

) clegek
i) eles ol

N g i%

-
{
Rg-.gt_‘:':;,'.( B init ety P le R

2.6 2. List eiaht (8) startina interlocks for Nconee's Westinchouse
Reactor Cuolant Pumps. (1.€)

b. Give two (2) reasons for the =1 Seal Bypacs fer Westinohouse
Reactor Coolant Pumps. (1.0)

' B o [ Q 4 = 2
,. L C
;W‘—. \. J . EJC..‘JI’ .oh'er

- - 50%
L (i) RCP Interlocks are as follows:

) 01l Lift Pump Disczarge Pressure
1) Upper 01l Pot Level Low

< €00 PSIG
2) Lower 0il Pot Level Low

(¥

Oi1l Life 2ump Runn:ng

2) Total Seal Injeczion Flow ¢ 22 GPM ‘
' - 3) T

i -

I

W - «30°F (For Startizng
“) Ceompoaent Coolicg Flow < 375 GPM
’ Fourth RC2)

2) Seal 41 AP < 27% PSIG

E . ENCLOSURE 9.4
'\";\ P e R ;
OP/1/A/1103/C6
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ReSevonce: ©P/1]4 ) 103 joe Cm/ 94
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CEpn ;s“

9 ¢ Why does the 21lowable maximum pressure of the LDST decrease
with decreasing LDST level? (1.0)

An‘;u’tc’ .

( This iy te ,’onc wmnt 349 br\cL \a vy the
Ny :
2] Sy 'wow*/v'l e su.:.; "-vtn\ ('; t:nnrvu—v—vgo/

HPT ecetwnticn.

ReSevence ¢ C’I’/ i/A/ //0*/02- P /

2.8 The spare purification demineralizer is essentiallv the came as
the normal purlflcenoq except for one differenre. What is that

differcnce? (1.0)

Cm, eyl L 2 Ay
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2.9

2.10 Makeup is manually increased with

There are interlocks asscciated with the inlet and outlet valves

of one of the spare purification demineralizers and one of the

Spare deborating demineralizers at Oconee. What do these

interlocks prevent? (1.0)

4"55»"0’ :

Thig prevent c.frssbcnnc(f.‘.ui' it e
Wv\—»z Lo b te tkf'(&t?/t\ tilox. c,pu.,'c’,

OL L )’Lc‘ (Y ('.‘"'\'l ‘. ifdv‘:

Rbsé».'.z,nt.lz- N O.th HPJ, Evce ;n;"\,‘j V)\‘:ff.f:cl,)

the RCS at normal fuji power

operating temperature and pressure. Calculate the correspondino

steady state increase in Pressurizer Tevel 17 the LDST level is
decreased by 10 inches. (2.0)
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2.11 TRUE or FALSE. LPI flow can be directed throuah a purification
( demineralizer.” This desian feature is not permitted uhgn the
RCS is in & drained down condition except at the direction of

the Operating Engineer. (0.4)

pn‘)butt':
T;L'E,
Reyevsmens CPJIJA[ 11w Ot Eacl 5.t fol (o

2.12 TRUE or FALSE.

One LPSW pump is sufficient to supply both Unit
i and Unit ¢ dur

ing power operation of both units.

(0.5)
< Ao ex:
F.\lbt‘. .
Rebevace, ¢ 019/"'2’/‘4/“0‘/”//6, ,73 &
2.13 Why is the switchover mode of LPI operation necessry for Units 1}
and 2 at Oconee? {1.0)
{ Ancei i
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2.14 List five (5)
components .
Water System (RCW). cooled by the Recirculatina Coolina

/q>7,tﬁ;¢4ff P
>

Any M of the following:

1) 1A Comp. - Waler Jackets

Sec. Sample Sink

3) HwP's - Upper Bearing

4) (CBP's - 0i) Cooler

5) 'D' HIR - Drain Pumps

g) EHC 0il Coolers

23 ‘B AR Drain Pumps

g) Mrwp - 0il Coolers

g) Alterex pir Coolers

10) 1solated Phase Bus Coolers

11) Interim Evep.

12) Seal Return Coolers

13) Primary Sample Sink /

14) Misc. waste Evap. v

15) RC Bleed Evap. !

SFP Coolers

17) GwD Compressors

18) Sullair Compressors g

/

s
)
S

7
-
o
Nt
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ReSevremce . Ccinee @’ . —_
(Reescec 5-&7\41':»';'1" 2) st Bonkt Covr 5

alerts the operator to a

2.15 Trere is 23 desion feature that
eignificant leak in a recctor hWildine coelcer.

(1.0,

(Zlaboraie pricfiv:

a. What is this desian featur 27

( ——
h. Whv is a leaking Reactor buildino cooler a sianificant
(1.5)

‘problem?
|

o
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2.16 MNaeme five (&) of the Main Feedwater Pump trips.

(Mumbers not
reouirea) (1.5)
nnsuev:
Adnwnd
Overspeed
Low Vacuum
High discharge pressure
Low bearing oil pressure
Steam generator high level
Lew 011 level
Thrustwear detector trip
Low suction pressure
’\i-}'(((“-c L Dc.»!'\x /"n_-; ‘,.{;-."(Il sl N vs—:.——»y /J‘,‘-"Z-L‘U“‘C
Qn.»t wfﬂ G BC«»\-« &": 21
tw: (D
2.17 Under what conditions will the emergency feedwater pumps
automatically start?

(1.0)
Ana,.,\; €« s
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( 2.18 Explain the importance of keeping the Emergency Discharae Line
from tne CCW System primed at 211 times that it is reauired to

be operable? (1.0)

RBasie ¢ ¢ -

This line is used at Oconee to provide gravity flow of the CCw
thru the Main Condenser upon loss of all CCW pumps. By main-

taining this line primed at all time: we can insure that
siphon flow will occur.

al .

Izgs'(b‘“’“-( . Ct-é'd\ ww. €. cu« ~“(»‘c‘v\ B*M( 6”7;

2.19 When HPI auto-initiates at Oconee Unit 1, with all three HPI

pumps operating, mere flow ooes to the “A" loop than to the “B"
loop. Briefly explain whv this is sn.

(1.,m

An'm:-u’ :
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) (1.5)
( 2.20 a. What signals generate a lo2d shed command?

(C.5)
b. What protection does the load shed function perform?

Ahq woey b

(’ 3 One or more of the following must exist for 2 1 sec.

A) ES 1 or 2 actuation along with an undervoltage on
2 of 3 phases on both the Normal and Start up
transformers

B) ES 1 or 2 with the normal and startup breakers
tripped and an undervoltage on the M.F.BE. /

C) An initiate signal from the MFE monitor panel

. b) Load shed prevents overloading the standby transformer C7-4
or CT-5.. This is based on auxiliary loads for three shutccwn
units with one unit having the added loads of the Engincered

- Safeguards Equipment following a LOCA:

CT-4 or CT-5 rated @ 20 MVA « 7~ = ‘= o™=>

Auxiliary per unit 6 MVA 18 MVA / 3 unit
Added loads from ES actuation +3. 8 MVA
22.8 WVA

—
Q
[+l

. shed reduces the load t¢ lecs than 20 vz, a7

R\'s'(g’u'.‘\“ N > CC‘.ﬁQ ¢ (::-». -;'(','go«. &‘z‘,l‘\ % 3¢ ,w 59"




3.0  INSTRUMENTS AND COMTROLS (25 Points)

3.1 List the Process Radiation MMonitors which have interlncke
associated with them and state what function each interlock
performs. (2.5)

AMm: ey !

( e Oeefladle in iw &4 4Fs

‘RIA 33 & 34 on alert alarm will close LWD132 and stop running
condensate monitor tank pumps

RIA 37 & 38 on alert alarm will close GWD4, GWD5, GWD6, GwD7,

_ GWD206, GwD207, GwD215 (if open) and stop waste
'ngv gas exhauster |
% i

RIA4S on alarm will step main purge, mini purge, and /
close PR2, PR3, PR4, and PRS /

RI1A49 on alert alarm close LWD2 and sound Reactor /
Building evacuation alarm _
4/
. RI1AS4 on Loss of flow or alarm trips turbine bldg.”
Sump pumps.

R"‘i\'wgbi O('Co‘l(-t‘. Qtu(ﬁt“b\\ Bt'.w‘( Q‘flé’

3.2 The RC system narrow rance pressure indice*or for Unit One,
because of the locatisn from where it is sepced, {is suscentible
to erroreous indicaricns durise certain cxerotions, S*ate where

- this .ndicator sensee "tz inaicaticn, =ac @ives ov evainio ~f oo

" operation that cculd ceuse errcnecus iraicstion of pressure. z2.M

Answer:

This indicator senses pressure from the pressurizer water space. An erroneous
indication may result durina continuous ventina from the pressurizer steam
space, or if pressurizer steam space s§np11na is in proaress (9q1y one is
required, additional operations resultina in erroneous indication may he
possible, and will be individually judged on their own merrit.

Reference: OP/1/A/1104/04 pe 3 under "Initial Condiditons”.




-

i hich pressure
- Feedwater temperature is decreased when 3 . ‘
e feedwater heater strina is removed from service. To maintain
the same electrical power output from the nlant, how must the e
1CS chance feedwater flow rate, and reactor power? n

Answer:

Feedflow rate must decrease. The steam that was coina to the removed
feedwater heaters is no loncer needed.

Reactor power must increase sliahtly. This ic because of the decrease in
efficiency created by the decrease in feedwater temperature. Another way to
Took at this (not recuired for full credit) is that there is now a laraer
increase in enthalpy across the 0TSGs. This increase in enthelpy is only

partially compensated for by the decrease in mass flow rate that wae 0o0ina to //
the feedwater heaters. p

Reference: Taken from Duke NRC Question Bank Q#10

( [ [ cw\.au 5 (T.; : .,.Cf, .‘,{t’.‘ -d(af'& [,Q /V L(.thT

-éutFL-"" PR
3.4 List the four (4) sianals which are used to derive the BTU Yimis
in tre Intearzted Control System, and indicate whe:her
increasing power raises or lowers the BRTU limit for each
sianal. (2.n)
Answer:

Th increases durino the power chanae, therefore tendina *o increace the RTU
limit.

S/G pressurs increaases (due to *ead Jocc) durira & paver feralatio,, therg na
cendine g Tower the BTJ lirir,

RC flow remains the same, assuming no ~hanae in PCS pump status, and trerefore
has no effect on the BTU limit,

FOW temperature will increase sliahtly cdurina the power chanoe, trerefore
tendino to increase the BTU limit, \)
(acC VSART e

Reference: ODuke NRC Question Bank 0#4, B & W (Sec. 19 pa 32) and Duke ICS (no
page =) trainina Material con ICS >



3.5 Durinc a heatun from 250°F to hot shutdown conditione
(0P/1/A/1102/01), if Safety Rod Group 1 i vitherawn it muct he
inserted before exceeding 1640 nsia, Explain why *his ie

necessary? (1.0)

/‘;ﬁ’b\; va'

Twis @6 pecessar Lr——vu«»si, the stuflecetn
bgpers puwibel 40 Uus high prsssne b
Jeweunn Trde Che revmel Cer Preésyacte. G-.’/o,
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3.6 During a Loss of Reactor Coolant, the differential pressure
level detectors for the Core Flood Tanks, the OTSG, and the
Pressurizer can deliver inaccurate indication becajse of the
elevated Reactor Buildino temperature.

7
L a. Explain why and in which direction this inaccuracy in level
indication occurs<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>