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October 22, 1984

Duke Power Company
ATTN: Mr. H. B. Tucker, Vice President

Nuclear Production Department
422 South Cieurch Street
Charlotte, NC 28242

Gentlemen:

SUBJECT: OCONEE NLJLEAR STATION EXAMINATION REPORT 50-269/0L-84-01

The NRC administered examinatic: the week of August 13, 1984, 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 of the written phases of the Requalification 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 sumarizing the examination results for each examined indivi&r.1 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 letter and Enclosures 1 and 3
will be placed 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 information contained therein within thirty days of the date of
this letter. Such application must be consistent with the requirements of 10 CFR
2.790b(1). Enclosure 2 is exempt from public disclosure pursuant to 10 CFR
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)

8411130523 e41022
-

PDR ADOCK 05000 Virgil L. Brownlee, Acting Chief
G Reactor Projects Branch 2

Division of Reactor Projects

Enclosures: (Seepage 2)
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Duke Power Company 2 October 22, 1984

Enclosures:
1. Examination Report No.

-50-269/0L-84-01
2. ~ Table of Examination Results

(Official Use Only-Privacy Act
.Information)

3. R0/SR0 Requalification Exam
\Questions and Answer Key and

R0 License Exam Questions and
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

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

bec w/encls. 1 & 3:
Operator Licensing Branch, DHFS, NRR
Document Control Desk ~
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Duke Power Company 2 October 22, 1984

Enclosures:
1.. Examination Report 50-269/0L-84-01
2. Table of Examination Results

(Official Use Only-Privacy Act
Information)

3. R0/SR0 Requalification Exam
Questions and Answer Key and
R0 License Exam Questions and
Answer Key

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

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

bcc w/ enclosure 1:
Project Manager, NRR
State of South Carolina

bec w/ enclosures 1 & 3:
Operator Licensing Branch, DHFS,NRR
Document Control Desk
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SENIOR R CbROP TO VA I T N X MINATION
-

Facility: Oconee

Reactor Type: B&W

Date Administered: Auoust 3, 1084

Examiner: Walter J. Aolev

Candidate:

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.

Staple cuestion sheet on top of the answer sheet. Points for each ouestion
are indicated in parenthesis af ter the ouestion. The passing grade reovires
at least 70% in each category and a final grade of at least 80%. Examination
papers will be picked up four (4) hours after the examination starts.

Category % of Candidate's % of
Value Total Score Cat. Valu' Cateoory

IN.I ' .39 1% 5. Theory of Nuclear Power Plant
Operation, Fluids and
Thermodynam;cs

16 N 6. Plant Systen Desion, Control*

and Instrumentation

16 SbD 7. Procedures - Normal, Ahnormal,
Emeroency, and Radiolooical
Control

16 # 8. Administrative Procedures,
Conditions, and Limitations

v o-
g TOTALS

Final Grade %*

All work done on this examination is my own; I have neither oiven nor received
aid.
.

Candidate's Sionature
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5.0 THEDRY OF Nty7FAR PNER PIANT OPERATION, FLUIDS, AND THERMODYNAMICS

(16 POINTS)

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

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

5.3 TRUE or FALSE:

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

5.4 Following a large break IOCA, 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 (1.5)took place. Explain the shape of the curve.

.

Y . < - Time when
hp Recirculation.

Begins
RB .

.
P

\*'A $ ressure.

Y / y *\ -

e d 's
.

:
4

Time af ter IOCA

-Category 5 Continued on Next Page-
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5.5 Durino a startup from a previous reactor trip followino
sustained operation at full power, will the actual critical
position be higher or lower than the estimated critical position
(ECP) for the conditions listed below ? Consider each as a
separate occurrence and explain each answer.

a. The operator unintentionally over-feeds a steam oenerator
while reaching criticality. (0.75)

b. Actual boron concentration is lower than the concentration
used to figure ECP. (0.75)

Startup was delayed four (4) hours beyond the ECP time; ac.
shutdown time of sixteen (16) hours was used in the ECP. (0.75)

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

As Keff approaches unity, a larger /smallar change in neutrona.
level results from a given change in Keff. (0.5)

b. As Keff approaches unity, a shorter /lonaer period of time is
reouired to reach the eouilibrium neutron level for a given

(0.5)change in Keff.

What is the startup rate correspondino to a 34 second5.7 a.
period ? Show calculation.

1. .128 dpm

! 2. .334 dom
3. .769 dpm

(1.0)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." h this statement TRUE or FALSE ? Explain your (1.0)answer.

.[h6 @ y er
:

-Category 5 Continued on Next Page-
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A cylindrical vented tank has a diameter of 13 feet and a5.9 a.
height of 26 feet. It is filled with water to a height of

20 feet. What is the pressure at the bottom of the tank (in
(1.0)psig) ?

NOTE: The weight of water is 62.4 lb/ft3,

1 b. Assume that freezing plugs the vent line of the tank
.t described above. Water is pumped out of the tank so that

h 4 |6'p '4 the actual level is 15 feet. Level is beino measured usino
ghg a pressure transmitter on the bottom of the tank. Will thegg indicated level be below, above, or the same as the actualpp
!4 l evel . Ex pl ai n. (0.75)

5.10 State whether each of the followino statements is TRilE or
FIC5T: M
T W 2 12 ^ f* & ' # # " $ w/.u.

f.b,' hbI b. Reactor power imbalance is the power in the top half of the
f

af core minus the power in the bottom half of the cor 9, dividedt

1.ie JS by the actual average core power (expressed in percent). (0.5)

v* /,.

5.11 List those parameters given in EP/0/A/1800/06 (Loss of Reactor
CoBTant Flow) which indicate that adeouate RCS naturalo

(2.01circulation exists.

5.12 TRUE or FALSE:

Quadrant Power Tilt is affected by delta Tc changes. (0,5)

amt
5.13 Which of the followina is TRUE reoardino the steamline break#

accident as analyzed "in the TEAR:
'

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

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

c. Concurrent OTSG 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 Cateoory 5 -
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6.0 PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION (16 POINTS)

6.1 Describe how the Base and STBY HPSW pumos will respond to a
decreasino and increasing Wated Water Storaae Tank level. (1.51

6.2 List the instrumentation available at the Standby Shutclown
TicTlity to Monitor RCS parameters (Be specific as to type ofc
instruments). (2.0)

6.3 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 below:

a. Under-compensated detector

b. Correctly-compensated detector

c. Over-compensated detector (1.0)

id* 1

Id'

\i
' to''.

i \ -

: ,e

\; ,e
I,e

*

* 2.-

) io''

! 3 1

" lo
_

-12 , , , , e n i i e

o 1 4 6 8 10 12 14 16 13 to 22 14

TIME AFTER REACTOR SMUf 00WN (MINL*T E S )'

-Category 6 Continued on Next Pape-
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6.4 How is turbine bypass valve control affected by the oosition of
the Auxiliary Shutdown Panel Controllers:

If OTSG outlet pressure exceeds 1050 psig ? (0.75)a.

b. If condenser vacuum is less than 7" ? (0.75)

6.5 Will the loss of a feedwater pump or reactor coolant pump cause
turbine control to shift to manual if a greater than 50 psi
pressure differential results (demand vs actual) ? (0.5)

6.6 Select the correct statement reoardina the main oenerator:

A laaging power factor (pf) below 0.9 means that the machinea.
is carrying a lot of inductive load and the excitation is
very low.

b. With a leading of (below .95) the field is weak and the
generator could slip a pole if a large load is ouickly
added.

If an actual high temperature limit is approached, operationc.
is not affected provided you are operating within the
generator capability curve.

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

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

All running CCW pumps on all units tripa.
b. CCW emergency discharge valves on all units open
c. CCW-8 opens (0.5)d. All of the above

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

What three (3) evolutions does shutdown bypass allow you to~

.a. (1.5)complete ?

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

switch ?

What new automatic limit is imposed when ooing to shutdown
| c. (0.5)bypass ?

Category 6 Ci atinued on Next Pape--
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6.9 IE Information Notice 84-18 issued in March 1984 identified two
conditions where a significant potential exists for inadvertent
introduction of contaminants into PWR Fluid Systems. Identify

the two (2) conditions from those listed below:

a. Corrosion products from BWST

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

c. S/G to RCS leakage during shutdowns

d. Uncontrolled open-and-inspect evolutions of RCS piping

e. Purchase of contaminated boric acid

f. Defective Ion exchange resin. (0.5)

6.10 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 hioher than
expected EFW system temperature, and what would be the
conseouences of an automatic EFW system start if temperatures in
the discharge piping were exceptionally high ? (1.5)

6.11 The Diamond panel is operating in automatic. The operator
depresses the Seouence/Seouence Override Pushbutton. What

(1,0)happens to the Diamond control system ?

6.12 Where do the Core Flood Tanks vent to ? (1.0)

6.13 What is the purpose of the Intercept-Reheat Valves associated
with the Turbine Generator ? (1.0)

- End of Category 6 -

|
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7.0 PROCEDURES - NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL -

{k'gCONTROL (16 POINTS)
dP re t

7.1 Explain the difference between venting CRDMs on Units #1 and #3,
and Unit #2 ? (1.0)

7.2 What is the major advantage of using the Hydrogen Recombiner
rather than the Hydrogen Purge Unit after a LOCA ? (1.0)

7.3 EP/0/A/1800/14 (Loss of Steam Generator Feedwater) describes how
the S/Gs can be supplied with water if the Unit's Mein and
Emergency Feedwater pumps are lost and no other Unit's Emeroency
Feedwater pump (s) are available. Describe how watee can be
supplied ( Do not include a discussion of using the Standby
Shutdown Facility (SSF) Auxiliary Service Water System). (1.5)

7.4 If one unit has an OTSG tube leak, OP-0C-SPS-SY-AS ( Auxiliary
Steam System) lists six (6) actions which must be done reoardino
the Auxiliary Steam System to prevent contaminating unaffected
units. List any four (4). (2.0)

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

Why is subseouent MVAR loading subject to speciala. (0.5)restrictions ?

b. What parameter is monitored and must have stabilized before
the special restrictions are no longer controlling ? (0.5)

7.6 Following a SBLOCA in which ES 182 actuate on low system
pressure, the control room operators fail to secure the RCP's.
You, the shif t supervisor, arrive in the control room (5) five
minutes after the E.S. actuation. What directicn should you
give the reactor operator concerninli"TCP's and explain the II.5)reasons for this answer.

7.7 A Limiting Concition for Operation, as defined in Section 3 of
the Technical Specifications, cannot be met and the reactor most
be shut down. What is the minimum rate, accordino to Station

(0.5)Directive 3.1.2, at which the reactor must be shut down.

-Category 7 Continued nn Next Pace-
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7.8 On a Unit Load Rejection, what would you do with letdown flow
for each of the following conditions:

The Lood Rejection results in a reactor trip ? (0,5)a.

b. The Load Rejection proceeds without a reactor trip ? (0,5)

7.9 Operating at 97% power, what must be done with reactor power
prior to removing a FDW beater from service ? (1.0)

7.10 TRUE or FALSE:

NI's are calibrated to Thermal Power-Secondary Heat Balance for
4 RCP operation, and Thermal Power Best Estimate f9r 3 RCP

(0.5)operation.

7.11 The following relates to operation of the Reactor Building
Cooling System. Two RBCUs are operating in high speed. An
operator wants to start a 3rd RBCU in slow, stating that (a) he
is trying to balance fan service and (b) he has to wait 30
minutes before ooing to fast speed once he is in slow.
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)

7.12 During a Turbine-Generator Startup, the cenerator internal
temperature must be greater than 20*C. Which one of the methods
listed below should NOT be used to raise the temperature 7

Running the condensate throuch the hydrogen coolera.

b. Operating the turbine at 1000 to 1400 RPM

c. Running the Stator Coolant System

d. Placing excitation on oenerator 0 speed > 500 RPM. (1.0)

'

7.13 During the transfer of a spent fuel assembly, gas bubbles are-

~ observed originating from the assembly.' Voon 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)

7.14 EP/0/A/1800/15 (Uncontrollable Flooding Turbine Building) has as
an imediate action that the operator should increase and
maintain steam cenerator levels. At what OTSG 1evel ? (0.5)

- End of Category 7 -
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8.0 ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS (16
P01 HTS)

8.1 List any three (3) conditions under which the Diamond panel
could be operated with " Safety Rods Out Bypassed." (1.5)

8.2 After any ES valve has been operated nanually, weat must be done
before the valve can be declared as " operable ?" (1.0)

8.3 What must be done, according to Technical Specifications, if any
fire detection instrument is found to be inoperable ? Include

(1.0)time restrictions.

8.4 Indicate if the followino statements from the Technical
Specifications for Oconee are TRUE or FALSE.

Only one channel bypass key shall be accessible for use ina. (0.5)the Control Room.

b. A tripped reactor protective channel is considered to be
(0.5)inoperable.

c. Containment isolation valves on essential systens are
isolated automatically by high containment pressure oniv. (0.5)

aff(8A*a4d(|g
8.5 At what power level is the Incore detector system reonired to be#

operable during 3 RCP operation ? Show calculation. (1.0)

8.6 When the station manager or his designee relieves the shif t
supervisor as Emergency Coordinator, is a " face-to-face"

(0,5)-

turnover required ?

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

a. NRC be notified (0.5)

b. Counties / State of South Carolina be notified ? (0,5)

We) g
-Category 8 Continued on Next Page-
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List the minimum containment integrity reouirements during fuel8.8
Toa31ng. (1.85)

|

8.9 What are the six critical safety functions (CSF) indicated by
the Safety Parameter Display System ? (2.4)

I

8.10 If the supervisor to whom a tag was issued cannot he located for
return of the stub, and it is necessary to temove a Red Tao to
clear a component, whose permission (by title) is reouired to
remove the tag ? (1.0)

8.11 Station Directive 5.3.3 discusses the three (3) levels of Fire
Protection Systems at the Oconee complex. Match the Level
(I-III) with the eouipment listed below which belongs in that
level category:

a. Portable Fire Extinguishers

b. Automatic Sprinkler Systems

c. Fire Mains and Hydrants (1.5)

8.12 The reactor is suberitical by greater than 1% delta K/K. Tave
is 300*F. According to Technical Specifications, in which
operating condition listed below is the reactor ?

-

a. Hot Shutdown
b. Hot Standby
c. Cold Shutdown
d. None of the Above (0.75)

8.13 When it is apparent to an operator that a specific step in a
procedure does not have to be performed, what must you do as the
Shif t Supervisor so that the operator can continue on to the

(1.0)next step ?

- End of Category 8 -
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there my = m2

(density (velocity) area)1 = (density)2(vel city)2(area)2
,

where V = specific ;2
1 i = PE +KE +P V22KE = mv PE = mgh PE +KE +P V 2 2y i volume 1

2
P = Pressure |

1
__

_____ _ ;

I

-T1n) O = UA (T -Tstm) O = h('l-h )
In

Q = mc (Tout ave p |

p

P = P 10sur(t) p , p e /T SUR = 2(.06t
o T

-___ _________

ICR (1-K,ggi) = CR Il~Eeff2delta K = (K gg-1)/Keff 1 2e ;

-

M = (1-K ggi) SDM = (1-K,ff) x 100%e

U-Keff2I Keff
A = A e (decay constant)x(t)-

0.693In (2)decay constant == g

t jgt1/2 i

Miscellaneous ConversionsWater Par meters
10

1 gallon = 8.345 lbs 1 Curie = 3.7 x 10 dps

1 gallon = 3.78 liters 1 kg = 2.21 lbs ,

1

31 ft3 = 7.48 gallons 1 hp = 2.54 x 10 Btu /hr

3 6
Density = 62.4 lbm/ft 1 W = 3.41 x 10 Btu /hr

Density = 1 gm/cm 1 inch = 2.54 centimeters I3

Heat of Vaporization = 970 Btu /lbm Degrees F = (1.8) x (Degrees C) + 32
Heat of Fusion = 144 Btu /lbm i Btu = 778 ft-lbf

2 j1 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft-lbm/lbf-sec - ______
-__ _ ___________________________________________________
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U. S. NUCLEAP. REGULATORY C0' MISSION
SENIOR REACTOR OPERATOR REQUALIFICATION EXAMINATION

Facility: Oconee

Reactor Type: B&W

Date Administered: Auoust 3. 1984

Ex ner: Waltar J. Anley

andida+'-

INSTRUCTIONS TO CANDIDATE:

Use separate pape or the a SWrite answars on one side onl y.
Staple cuestion sh on to o er sheet. Points for each nuestion
are indicated in rent s f ouestion. The passino grade renuires

i

at least 70% each final rade of at least 0 Exanination.

papers wil picked hours af r the examinat . starts.

Category % 's gf
Value e CF. Jalue Catoonry

% B
16 2 &J . Thenry of Nuclear Power Plant

Operation, Fluids and
Thermodynamics

16 25 6. Plant System Desion, Control
and Instrumentation

!.
16 25 7. Procedures - Hormal, Abnormal,

Emergency, and Radiolooical
Control

16 25 8. Administrative Procedures,'

-

Conditions, and Limitationsw

64 TOTALS

Final Grade %

All work done on this examination is my own; I have neither oiven nor received
aid.
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4 Turbine Bypass Valves are controlling T,y, at

555 F. (*)$

5. Main steam pressure is at s 1000 psi. (*)
'

|

6 Incore thermocouple temperatures (*) are not

increasing.

7, Feedwater valves indicates OPEN and flow is I

being observed entering steam generators. .
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6. r i a n t E n :. ems S n i c;, .
Control, and

Instre.entatiun

G .) As the water level in EWST reaches a level of 70,000 galluns
the Base HP5W Pump starts to supply the HP5W System, if the
level continues to decrease to a level of 60,000 gallons the
STBY HP5W Pump starts to supply the HP5W System. When the
EWST level reaches 90,000 gallons, both Pumps Stop.

4 a.+ <nwvan
9 4 / w.. z/ qa 7eq: 4

( .t I. A & B Loop Wide Range Pressure

Z. T &T loop A & B Temperature-

h c

3, Pressurizer Level

4. 5 Selected Incore Thermocouples.
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_A N s w E R. KEY

C,.4 a. .

If OTSC outlet pressure exceeds 1050 psig, the bypass valves vill open
O --- -n ;;; ' 0 :i: rt: tier irriti;- ir * ' ^ "^-i r :1 3:: . The Cont r olle r

- [,7 \q ha 4 a
'~

st the S/D Fanel must be in Auto,Pa"?
y

Yy o,W 6.
,

, ? The bypass valves are controlled by the respective station in the Control
WT Room either in '' Hand" by the operator or automatically by the set point

bias if in " Auto" unless condenser vacuum is below 7" at which point the
valves close and can only be operated from their Aux S/D Panel Controllers.

;
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(,.S 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

i

B) (1) Power / flow imbalance !
-

(2) Power / Pump

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

i

C) Automatic: new high pressure trip of 1720# |

l
i

q: oc m T liS |,

5.9 b, e
;

: zw s q m , w -is, s/v/r/ || 9
|

(p ,( 0 h
' 0. g& lg_0, aAn a._,| -^

_ g

e . +&a -u Apu
,

s.--m w% Y**
'

, w
,.y fk \ & ~% M (6. C *

,

+/ sgf,a/ sep '-d ;p
& w O> ~.

un&~ ,% AA_wW *M-.c
.p mi

d A h5
%sf e an h a.o
o e,h Apu) , (o s,

-

A 5.

qppg) p yc up & Ms, 1-2 s -ef
v %m2 m +, a rF,c,-N Ce e.u.

i J
e4 / 4cr/cnonmd FW c.43 W.l>Tcs

6 : e
9

* Ah o ze ro sa. 5-14 MN om V
m#vnt.,V h +, h h

- - _ _ - _ - -



.

4ej iC
* o*

,

.
.

A N '"''' "Y oP y 4,o. ,.

%W%0'b sjs '

6.12, QM TO . #j g 7p
tra+t , @ 4, eta ,. 5,i.t JM ': W & T& W, p.t,& \, CF

G.s F% e %sans %g ,
% %hans W f cA

-to stema sw Aw
uhat sp h Mh

Ci HP Wsti,e udued.e.& n m e t.<

~

AP ).



.

- o

i ej 16
,

.

Amtceq. Ksy

7. Procedures - Normal,
Abnormal, Emergency,
and Radiological
Control
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1. Transfer AS control to unaffected unit.

2. Transfer As to evaporators / plant heating to unaffected unit.

3. Separate plant heating from affected unit.

4. Ensure condensate return tank returns not cross connected.
5. Do n'ot supply Aux. Boiler from affected unit UST.

6. Use MS for CSAE, Stn.. seals, to E M , etc... for as long
as possible to reduce amount of water going to af fected
unit's CST from condensed AS drains.

60 1
~

-

7.5 a.. h A n.e A h

@ge %s.w.*e
-4=~v*W

g +,, p /a.
d edrw y| un G/' km , e.uAu-y

V \ 'Sg)y
7.(s I would instruct the operators to leave the RCS's running.

(followingaLOCAwhichdepressurizestheRCStoapressure
which actuates ES 1&2 the leak rate mcy be in the critical
break size range. If so, two minutes into the evolution

J; the RCS may have evolved to the maximum 70% void fraction.'
Securing the RCP's five minutes af ter 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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start fan F-1

or F-2 on the effected Spent Fuel Pool

Filtered Exhaust System
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8. Administrative Pro-
cedures, Conditions,
and Limitations

b.\ I . f.s{. 'Y
+ PI 3 .-F 4

W@ teat
2. C.R. M

M3. ej
/Mp b4 db4

Ok : g..A / v4. i / p.3s
Q I+ M k cuel.A elo h ' ais .

5 l

F 4J *. S o y x l /Vot. 2 / p. G q 'kxTu uo -t e aa

t6 With '~ 1. % hce p
u.redtxi~ /@ coutA, e

p w.
&: Ri g -1 /V.t. z / p. r 9 uesco zectuu.

S.i n. -rau e
%. fb
c. Tm

y / va. t/ Au6 .

SS > To T % PA a.JM p
%Q &cP cnkW.

woga /\)ot. S | f S*

:. ] M 1SSr p % . R x .7D 60 F

1



- . . . , __

- -
.

.

It # Is

Au % %,

8 .(, Yee

%: y o / Uot.3/ %. % 3 p.s-

s ., a. wa;- tv
b . W.%.ws 16 m in uTse

RP [O[6 000 [O'Lj p.|*

4.1 During handling of irradiated fuel in the reactor building at least
one door on the personnel 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 EXAPINATION

Facility: Oconen
.

Reactor Type: B&W

Date Adm.n... fred: Avoust 3, 19P4
s

Examiner: Walter J. Apley

Candidate:

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Wri te answers on one side only.

Staple ouestion sheet on top of the answer sheet. Points for each ouestion
are indicated in parenthesis ofter the ouestion. The passing arade reouf res
at least 70% in each category and a final prade of at least 80%. Examination
papers will be picked up four (4) hours after the examination starts.

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

V .0Wii./ 1. Principles of Nuclear Power~

Plant Operation, Thermodynamics,
Heat Transfer and Fluid Flow

16 25.4 2. Plant Desian Includino Safety

and Emergency Systems

16 25.i 3. Instruments and Controls

.16 25d 4. Procedures: Normal , Abnormal ,
Emeroency, and Padiolooical
Control

f[(.3.) TOTALS

Final Grade %

All work done on this examination is my own; I have neither aiven ror received
aid.

Candidate's Sianature

%&v M: A: l # PM ,

, f'f%riao G w. kid :8 0 fH
'

,

-
, .y

IbW
YW /#me

.



,

e .

c) ,

-

a

1.0 PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS,

HEAT TRAN5FER AND FLUID FLOW (16 POINTS)

1.1 If a 40 second period produces a .66 DP' startup rate, an 80
second period will produce a ? DP* startup rate. (1.0)

1.2 For a large LOCA the transient proceeds throuch three distinct
phases. List and describe each of these phases. (1.5)

1.3 Oconee Unit I has been operatina at 100% of rated power for the
past six months. The reactor operator then reduces power over a
two-hour period to 50% for maintenance on the secondary side.
Assuming the control rods are in automatic, describe how and why
the control rod position of the controllino aroup(s) would
change over the power reduction and for 12 hours after the power
reduction. ( Assume boron concentration is not chanced). (2.0)

,

1.4 TRUE cr FALSE:

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

1.5 According 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 maintaining an adeouate
pressure / temperature " margin-to-saturation" and "maroin-to-PTS."

(1.5)Explain why.

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

As Keff approaches unity, a larcer/ smaller chance in neutrona. (0.5)level results from a given change in Keff.

b. As Keff approaches unity, a shorter /lonaer period of time is
recuired to reach the eauilibrium neutron level for a oiven (0.5)change in Keff.

1.7 Assume' a reactor trip from 100% power. Compare the chance in
pressurizer level response with and witbout the 125 psi bias in
the ICS. Beoin 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). (P.0)

.

- Category 1 Continued on Next Pace -
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1.8 A cylindrical vented tank has a diameter of 13 feet and a heioht
of 26 feet. It is filled with water to a heioht of 20 feet.
What is the pressure at the bottom of the tank (in psig) ? (1.0)

3NOTE: The weight of water is 62.4 lb/ft ,

1.9 During a startup from xenon free conditions gith constant
temperature, reactor powpr is leveled at 10- amos and then
rapidly increased to 10- amps and leveled. Which of the
statements below is TRUE reoarding the relative rod position
before and after the power rise (select one) ?

The rod positiog at 10-7 amps is the same as the roda.
position at 10- amps.

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

Thebdpositionat10-7amountthanitwasat10gmosislowerbyanappreciablec.
amps. (0.5)

1.10 Why is there a limit of 525*F on RCS temperature prior to
criticality ? (1.0)

1.11 List those parameters oiven in EP/0/A/1800/06 (Loss of Reactor
'Co5 Tant Flow) which indicate that adeonate RCS natural6
circulation exists. (2.1)

1.12 Fill in the blanks for each of the followino:

a. A reactivity coefficient of concern at Oconee that is NOT
affected by boron is the ?

coefficient. (0.?S)

b. When Keff ecuals one the net reactivity in the core is enual
to ? (0.?5).

/ *

*d eoual to ? (0.25)

u?(me*84@
.,.

,|p Over core life Beta ff decreases because of the increase ind.
fission of (0.25).

FAlaMwhy he mag tude mp rop i ne ro o r

/1. ffoll6 wing react tri de nd on e amo o neo ie /~

/ r/e ctiv y inse ed. f (O. ,

- End of Cateoory 1 -
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2.0 PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (16 POINTS)

2.1 In the event of a rupture of the BWST, what is the ma.ior backup
source of borated water to the HPI pumps 7 (I.0)

2.2 What plant design feature ensures the presence of adeouate
cooling of the CRDF stators prior to closing the CRDP
breakers ? (1.0)

2.3 List the power supplies (includinp alternate) to the LPSW
(1.5)pumps.

2.4 Where do the core flood tanks vent to ? (1.0)

2.5 a. Above what temperature would you expect damace to the
letdown demineralizer resin ? (0.5)

b. If a higher temperature condition has caused HP-5 to close,
thus protecting the resin, describe how letdown may be
re-established. (1.0)

2.6 TRUE or FALSE: .

Following a large break LOCA, both core flood tanks are reouired
to adeavately recover the core hot spot within an adeouate time

(0.5)frame.

What are the sources of water to the Emergency Feedwater Pumps

{2.7 TTnclude any restrictions or limitations on their use) ? (2.0)

.5

,2.8 What is the purpose of the Intercept-Reheat Valves associated
with the Turbine Generator ? (1.0)

,

-

- Category 2 Continued on Next Pace -
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2.9 Why most there be sufficient vacuum in the main condenser prior
to putting a POWDEX demineralizer in service ? (1.0)

2.10 a. JWh do gases that were in solution in the Reactor Coolant
System tend to come out of solution in the pressurizer ?
List two reasons. (2.0)

b. What would be the operational effect if these cases were
aTTowed to accumulate ? (1.n)

2.11 List the loads in the Auxiliary Building cooled by the
Recirculating Cooling Water (RCW) System. (2.0)

2.12 TRUE or F'ALSE:

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

- End of Category 2 -
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3.0 INSTRUMENTS AND CONTROLS (16 POINTS)

3.1 The Diamond panel is operating in automatic. The operator
depresses the Seouence/Seauence Override Pushbutton. What
happens to the Diamond Control System ? (1.0)

! 3.2 The Diamond panel is operating in automatic. The speed selector
is inadvertently left in jop. Will the control rods move in run'

i or jog speed ? (1.0)
|

*

3.3 Other than computer and control board indications, what does the
Absolute Position Indication associated with the CRD
instrumentation output to (two responses reou1 red) ? (2.0)

3.4 List thre'e (3) Process Radiation Monitors that have interlocks
associated with them and describe the purpose of these
interlocks. (1.5)

|

|

3.5 TRUE or FALSE:

On a total loss of Instrument Air pressure, all pneumatic valves
will fail to their ES position. (0.5)

3.6 What does the Magenta color block on the Safety Parameter
Display System indicate ? (0,5)

|

c dtL3.7 According to the Guidelines for Changing Generator VARS, which e
~~~--of the following does the operator do to increase VARS ?

|

| a. Increase hydrogen pressure
i b. Increase generator voltace
| c. Decrease hydrogen pressure

d. Decrease penerator voltage. (0.5)

|

3.8 The power factor as read in the control room is (selert one):

| . a. System power factor
b. Unit power factor

c. Station power factor
d. None of the above. (0.5)

!
- Category 3 Continued on Next Page -
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3.9 Assume the manual transfer switch in the KI and KX inverter is
in the " Automatic" position. If the static switch should fail
to automatically swap KI to the reculated power supply; what
manual backup (s) are available to make the transfer ? (1.5)

3.10 What is the purpose of the interlock which results in
Containment building 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. (1.0)

3.11 If the last operating CCW pump is secured during a shutdown
without valves iCCW 1-6 being closed and breakers de-energized,.

(C' what will happen ? (1.0)

3.12 What gases are monitored on-line in the gaseous waste disposal
system, and what is the maximum limit (s) for those gases ? (1.0)

3.13 TRUE or FALSE:

High Reactor Building Temperatures will cause pressurizer and
steam generator level instruments to indicate low. (0.5)

3.14 In the automatic mode FDW-315 and 316 position is controlled by
an input S/G level signal from either the primary or haciruo .

string. If the backup string is selected and its power fails,
will control automatically transfer to the primary strino ? (1.0)

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

a. If OTSG outlet pressure exceeds 1050 psic ? (0.75)

b. If condenser vacuum is less than 7" ? (0.75)

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

GT|py &e Mc 'f
.C-W"a. Compensated Pressurizer Level t

o
b. Loop B Wide Range Pressure #Y sdg
c. Loop A_Thot ggM
d. Loop B Tave (1.0)

- End of Category 3 -

.

f

%



.

. .

(y 8 .
.

.

4.0 PROCEDURES: NORMAL, ABNORMAL, EMERGENCY, AND RADIOLOGICAL

C_0NTROL (16 POINTS)

4.1 Upon receiving an Instrument Air (IA) Trouble Alarm:

a. What two (2) things should an operator dispatched to the I A
compressor area check ? (1.0)

b. What two (2) actions should this operator perform locally ? (1.0)

4.2 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.

,

What is the minimum concentration of borated water alloweda.
in each CFT ? (0.5)

b. What was the cause of the incident ? (I.0)

4.3 TRUE or FALSE:

During Unit Startup with HPI system still in By-Pass mode a LOCA ~

results in loss of 50*F subcooled margin. In this situation all
RCP's must be secured immediately. (0.5)

4.4 When performing a reactor startup:

a. How close to the predicted critical position must
criticality be achieved ? (0.5)

b. What must be done if criticality is not achieved within the
tolerance ? (1.5)

-
.

- Category 4 Continued on Next Page -

.

- - - . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ _



- .

9 '

c)
,

|

4.5 To prevent or minimize pressure transients in the RCS, the CR0
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 creater than ? %. (0,5)

b. Low OTSG level below ? inches. (0.5)

c. Closure of ? main steam stop valves on one OTSG, nr
? main steam stop valves on both OTSGs. (0.5)

4.6 TRUE or FALSE:

When applying a red tag, the tag should be placed on the switch,
disconnect, valve or operating device and then the device placed
in its c6rrect position accordina to the tao. (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 recuired.

b. Secure makeup to LDST .

c. Insure the RC System is > 35*F subcooled by the Subcooled
'

Margin Monitors (*) and remains so durino 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 oenerators ? (1.5)

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

-Category 4 Continued on Next Pace-

_
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!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 following actions should the operator take ? l
i

a. Manually run back to 55% |

b. Reduce power to less than 60% of the Thermal Power Allowed
for the RC Pump combination

c. Continue operation at 71%

d. Shut down the plant due to the failure of a protective
action. (1.0)

4.11 TRUE or FALSE:
|Maneuvering restrictions related to CRD withdrawal and APSR

motion are the same. (0.5)

4.12 On a steam generator tube rupture, Jwh should all nonessential
secondary system drains be secured ? (1.0)

4.13 How is the Feedwater System operated to ensure that the FWPT
iRll not trip on Low Bearing Oil Pressure ? (1.0)

.

4.14 What is the maximum allowable reading (% or MR) on a
direct-reading dosimeter (priur to reouiring it to be broucht to
Health Physics for recording of the reading and rezeroing) ? (0,5)

4.15 TRUE or FALSE:

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

,

sufficient time for an adeouate whole body frisk. (0.5)

.

- - End of Category 4 -
|

- END OF EXAM -
|

)
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EQUATION SHEET
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. .

Where mi = m2

.....................i.( .a rea )1 = ( den si ty)2 ( vel oci ty )2 ( a rea ) g(densi ty)i(velocity)
..................__...............................

2 PE = mgh PE +KE +P V1 i = PE +KE +P V22 where V = specificKE = mv l i 2 2
7 vol ume

P = Pressure
...................._.....................................................

out-Tin) 0 = UA (Tave-T tm) 0 = A(h0 = 6c (T.....................................s..................t..h I2 ...............p
..

P = P 10sur(t)- p , p ,t/T SUR = 26.06o o
T

... ..._..._....._.................................._.........________....

CR (1-Kpfft) = CR Il-Keff2)delta K = (Keff-1)/Kpff i 2

M = (1-K,fft) SDP = (1.K,ff) x 100%

(1-Keff2I Keff

n f25 = 0$693 k=ke-idecay~consiani)$(t)decay constant =
n

tt ........./.2 .._____............ .............____..
1....................../.21

.

Water Parameters Miscellaneous Conversions

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

1 gallon = 3.78 liters 1 kg = 2.21 lbs

31 ft3 = 7.48 gallons 1 bp = 2.54 x 10 Btu /hr

3 6Density = 62.4 lbm/ft 1 Fw = 3.41 x 10 Btu /br
3Density = 1 gm/cm 1 inch = ?.54 centimeters

Heat of Vaporization = 970 Btu /lbm Degrees F = (1.A) x (Decrees C) + 32
Heat of Fusion = 144 Btu /lbm 1 Btu = 778 ft-lbf

21 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft-lbm/lbf-sec
.................._.......______ ................._........._.............

-- m__ _ _ _ _
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U. 5. NUCLEAR REGULATORY COMMISSION

REACTOR OPERATOR RE0VALIFICATION EXAMINATION

Facility: Oconee

Reactor Type: BAW
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1. Principles of Nuclear Power
Plant Operation, Thermodynamics,
Heat Transfer and Fluid Flow

l.L '33 BPM
l

#: O carvut Q 128 - Pasr,(Jn M

t.t. 1) blowdown- 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

refloo#
3) during this phase core is recovered by ECCS systemsrecover - - level will continue to increase until level is

at elevation of break.

h Oh k# IV1
|

|

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

|

& |: h 6t f gji

l
~

1.T Tm
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.
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At the b'eginning of the initial fuel cycle, the moderator temperature coeffi-
cient is expected to be slightly positiv i h the

operatingconfigurationofcontrolrods.y1jtoperatingtemperatureswtCalculations show that above
525'F, the consequences are acceptable.

(Since the moderator temperature coefficient at lower temperatu g will be
less negative or more positive than at operating temperature, startup and

operation of the reactor when reactor coolant temperature is less than 525*F
is prohibited except where necessary for low power physics tests.)

9: M Q to $.\.3 , p. 3.t- 8

l ll 1. So* G s ubcooled m o 4 1 e <-

| Z. OT'5 G - S o *6 ou open&N3 ( * q c.
| 3, 'Ta -Tc. : So 4.40*c
| 4 Turbine Bypass Valves are controlling T atave

s 555 F. (*)
1

i 5, Main steam pressure is at % 1000 psi. (*)

6 Incore thermocouple temperatures (*) are not
1

increasing.

|

7, Feedwater valves indicates OPEN and flow is'

being observed entering steam generators.
.

y e r/o/+/isooloro , p.u
1

|

.

..



lb |
'

Yg4< .

!
.

-

.

|
|-

.
4

|
'

|
i

1.12. a. . hpple,
b. Ecco
c. Ee<o
d. Pu- 2.Y1

%*Oc.aw R$ 425-127
1

~

A-k &#; w..aes w-

s. ss -
"

fw_n m A_ $ st K* y. 'J+ ..o
,%

- -
rK M A -

y . /rL.'

dh/p,(. . . . . a a ..et .

a 'ukre.shia.%
ye,am_falpC)% j'/ ,

N |$$'be- - 3 a
O ) K 4>.

.
. ,s m m i

Iv opp .
(\/T e,

b PI ]
LJ ;

.

|

|

|

.

'- -m v- --ew,m. - - - -e.y- e-e .,,.--e-w -,% ,.w,.wrye,--m ww-,pwer-ew _Tw---towg av erw c w- w--v v'N--rwwwwi-"N-'.--- 'm----w-- '-"P~ ~ " ' - " - - *



.

d k,

(Nbt.CEL OY ,

2. Plant Design Including Safety
and Emergency Systems
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2.7 Turbine Driven Emergency Feedwater Pump suction can be taken from
Upper Surge Tank or from the hotwell (under vacuum if flow is
limited).
Motor Driven Emergency Feedwater Pump suction can be taken from
Upper Surge Tank or from the hotwell if vacuum is broken.

Ik3. om Gt * 57
Ae9 Fdilowing 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)

b* Ocavuo Q|.

FC *
w k W g/mihoty) e2.9

(5 PP* *g. Not regJ
RL ' W W, p.2-,

4bd 'W2 '' "-

+mm1
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3. Instrumerits and Controls

V
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|
| 3,j any three:

| 1) RIA-33 & 34: Terminate LWD - Releases
| 2) RIA-37 & 38: Terminate GWD - Releases

3) RIA-45: Terminate Purge of Reactor Building .

,

4) RIA-49: Closes LWD-2 - Terminate release from Reactor Bldg. 1
Sounds evacuation alarm to warn people in contain- i

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

| !
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This interlock prevents flow from the RCS being dumped to the RB emergency sump.
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a. .

If OTSC outlet pressure exceeds 1050 psig,' the bypass valves vill open.
ne=re::: :: ;t;i; ;;:ti r ;::iti;: 1 ;t; C.. ..; ;vw-r The Controller,

at the S/D Panel must be in Auto,''a"?
~

'

#%.A
s. V

'the bypass valves are controlled by the respective ststion in the Control
Room either .in " Hand" by the operator or automatically by the set pointgog[ bias if in " Auto" unless condenser vacuum is below 7" at which point the.,

Ce valves close and can only be operated from their Aux S/D Panel controllers.
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4. Procedures: Normal, Abnormal,
Emergency, and Radiological
Control

4,194(1)
Check the After Coolers

2) Check the Compressor lineup
(3) Shutdown the malfunctioning compressor and

p shut the discharge valve.
4) Place all available compressor in base.

6
Q: 71 /vh u./ aA ses

4.2 . is% pp-

b. TwW ei wsh~ cawuA %
% aer o<d u

(L : 0% % h Y 9..oti-oo8-t
(L - . 4 / VA s/ ht%'

g

u h

%: 9p /0h g/ Q& 21+3o

4.4 a. d (* 6x /K.

b.Hewillshutdownthereactorandinsertthecontrol'rodsto50%
'

withdrawn on Group 1 and inform his supervisor (so Performance ang
Operations can evaluate actual core conditions, verify adequate
shutdownmarginandcorephysicsdatapriortostartup)

* h (evtete llO,
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1.0 PDlHCIPLES OF NUCLEAR POVER PLANT OPERATION. THERMODYNAMICS,
EEAT TRANSFER AND FLUID FLOW (25 Points)

1.1 Which of the following parameters would be most useful to
determine the enthalpy rise across an noeratino RCP? (Select
one) (1.0)

a. Punp motor current and Delta P
b. Pump motor current, and voltace, and Delta T
c. Pump motor current, and voltace, and flowrate
d. Pump motor current, voltage, and RP'

1.2 TRUE or FALSE. The enthalpy of water is primarily dependent on
temperature rather than pressure. (0.5)

1.3 Given a cuantity of superheated steam, would the following
processes cause specific enthalpy to increase, decrease, or stay
the same?

a. an iso-thermal compression (0.5)

b. an iso-baric (constant pressure) increase in temperature (n.5)

''

1.4 The amount of enerpy being delivered by the OTSGs is actually
^

greater than the thermal energy being supplied by the nucleer
. _ _ core. How can this imbalance exist during steady-state

conditions? (1.5)

1.5 TRUE or FALSE. For a constant speed centrifugal pump, as the
volume flowrate increases, the pump bead decreases. (0.5)

.

1.6 TRUE or FALSE. A pump whose centerline is abeve the level of
water in a tank from which it is takino a suction will cavitate
even though the NPSH is positive. (0.5)

- Section 1.0 contirued on next pace -

i, i
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1.7 During it.e process of drawing a Pressurizer bubble, nitrocen is
vented from the Pressurizer to the Ouench Tank. Explain how you
determine that all of the nitrogen has been vented. (1.5)

1.8 TRUE or FALSE. During normal power operation, the Pressurizar
temperature is sometimes less than 50*F above the highest RCS
temperature. (0.5)

1.9 All four NIs are readino ecual to thermal power best. With this
in mind, select the correct statement from below: (Select one) (1.0)

a. If one of the NIs were to exceed thermel power best (TPB),
then it would be readino non-conservatively and powar would
have to'be adjusted such that the other three read less than
TPB.

b. This case (all four NIs eoval to TPB) may he
non-conservative if less than a RCPs are operatino,

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

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

1.10 One RCP is operating in one loop; two RCPs are operatino in the
other loop. Because of an ICS malfunction both OTSGs continue
feeding and steaming at eoual rates (i.e., there is no reratio
of feed water) .

-

a. What would be the steady state relationship between the
primary water Delta T across the two OTSGs? (0.5)

'

b. What would be the steady state relationship between tha
levels of the two OTSGs? (1.5)

c. What would be the steady state effect on Guadrant power
til t? ( 0.'s )

- Section 1.0 continued nn next pace -
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1.11 a. Oconee has an Antimony Beryllium source installed in the
core. When 0 :ource is lowered into the core, is its
presence addino reactivity (decreasino the Shutdnwn Marcin)?
Explain your answer. (1.0)

b. If when the source is lowered into the core it doubles the
total effective source strength, what should happen to the
indicated source range 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 strenoth. (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 during rod withdrawal: (Note: there may be more than
one). (1.0)

a. the ratio of source strenath to the current count rate.

b. the instantaneous rate of change of K effective (i.a., rod
speed).

c. the current value of K effective.
.

1.14 TRUE or FALSE. Because of the half-life of the lonpost livad
delayed neutron precursors, reactor power cannot be lowered any
faster than .333 Decades per Minute (DP8). (0.5)

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

' CR = S + SK + SK2 + gg3 + ,,, , Sgn

Utilizing this relationship, explain why startup rate takes
longer and longer to return to zero as you cet closer and closer
to criticality. (1.5)

- Section 1.0 continued en next pace -
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1.16 Curve 1 in the figure below shows the predicted exponential
behavior of countrate after a 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
result of a step insertion of reactivity. Curve 2 eventually
matches up with Curve 1. B efiv explain the difference between
the predicted (Curve 1) an3 the actual (Curve 2) response. (3.0)

^ ~

tvAVE 1
J

C .unv6 i , CR. Oc

E <

5
8
v

TrxE --+
.

1.17 Which of the following statements is true regarding control rod
worth? (Select one) (1.0)

a. It is proportional to rod speed.

b. It is not affected by the presence of boron.

c. It is hipber in regions of higher neutron flux.

d. It is not dependent upon rod position.

.

9

~~

- Section 1.0 continued on next pace -
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1.18 Boron concentration decreasing over cycle life is a primary
contributor to: (Select one) (1,n)

a. making the moderator temperature coef ficient more negative.

b. making the moderator temperature coefficient less neoative.

c. causing the moderator temperature coefficient to net chance
at all.

d. causino the moderator temperature coefficient to become
zero.

1.19 TRUE or FALSE: Xenon worth becomes less negative over core life
partly because the ratio of the thermal flux to the fast flux
increases. (0.5)

.

1.20 TRUE or FALSE: Because samarium does not decay, it continuas to
accumulate in the core and becomes a primary reason for the
reduction of boron over cycle life. (0.5)

1.21 List the four (4) operating parameters that the operator
directly controls that have maximum effect upon DNBR. (1.0)

1.22 Given the below power history, sketch a graph of xenon
concentration versus time. (2.0)

U

Iff' .

2SM0uR.

509 30 %
,

pe %r 4 C MCU A 5,

Tiut

End of Section 1.0 --
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2.0 PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (25 Points)

2.1 State the interlock that would prevent a Keowee unit frnm ~

emergency starting and give four of the six conditions that will
activate this interTock. (1.5)

2.2 Describe the operation of Oconee Unit One's CCW System if
electrical power was lost to all CCW pumps during full power
operation? (1.0)

2.3 What two (2) centrol and/or protective features are included in
Oconee Plant design to prevent the overfilling of the Steam
Generators? (1.0)

2.4 TRUE or FALSE. The " switch over" mode of decay beat removal can
use either the "A" or "B" LPI coolers; however, by procedure,
only the "B" cooler is used. (0.5)

2.5 Following a Loss of Instrument Air, oive the failure position of
the following valves (" opened," " closed," or "as is"): (1.0)

( i) HP-5 (Letdown)

{ ii) HP-120 (Makeup)

(iii) HP-31 (Seal Supply)

( iv) Pneumatic Feedwater Control Valves
.

2.6 a. List eioht (8) starting interlocks for Ocnnee's Westinchnuse '

Reactor Coolant Pumps. ( 1. F. )

b. Give two (2) reasons for the #1 Seal Bypass for Westinohouse
Reactor Coolant Pumps. (1,0)

-' - Section 2.0 continued on next nace -
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2.7 Why does the allowable maximum pressure of the LDST decrease
with decreasing LDST level? (1.0)

2.8 The spare curification demineralizer is essentially the sana as
the normal purification demineralizer except for noe difference.
What is that difference? (1.0)

2.9 There are interlocks associated 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)

.

2.10 t'akeup is manually increased with the RCS at normal full power
operating temperature and pressure. Calculate the correspondina

steady state increase in Pressurizer level if the LDST level is
decreased by 10 inches. (Show any assumptions.) (2.0)

2.11 TRUE or FALSE. LPI flow can be directed through a purification
demineralizer. This desinn feature is not permitted when the
RCS is in a drained down condition except at the direction of
the Operating Engineer. (0.a)

2.12 TRUE or FALSE. One LPSW pump is sufficient to supply both Unit
I and Unit 2 during power operation of both units. (0.5)

- 2.13 Why is the switchover mode of LPI operation necessary for Units
1 and 2 at Oconee? II.0)

2.14 List five (5) components cooled by the Recirculating Cooling
Water System (RCW). (1.5)

- Section 2.0 continued on next paon -
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2.15 There is a design feature that alerts the operator tn a
significant leak in a Reactor Puilding cooler,

a. What is this design feature? (Elaborate brief1v) (1.0)

b. Why is a leaking Reactor Buildino cooler a sionificant
problem? (1.5)

2.16 Name five (5) of the Main Feedwater Pump trips. (Numbers ont
reouired) (1.5)

2.17 Under what two (2) conditions will the emergency feedwater pumps
automatically start? (1.0)

.

2.18 Briefly explain the importance of keeping the Emergency
Discharge Line from the CCW System prined at ell times that it
is recuired to be operable? (1.0)

2.19 When HPI auto-initiates at Oconee Unit 1, with all three HPI
pumps operating, more flow pops to the "A" 1000 than to the "B"
loop. Briefly explain why this is so. (1.0)

2.20 a. What signals aenerate a load shed command? (1.5)

b. What protection does the load shed function perform? (0,5)

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

3.1 List the Process Radiation tionitors which hava interlocks
associated with them and state what function each ir.terlock
performs. (?.5)

los
3.2 The RC system nascow rance pressure indicstor for Unit One,

because of the location from where it is sensed, is susceptible
to erroneous indications during certain operations. State where
this indicator senses its indication, and .oive an exanple of an
operation that could cause erroneous indication of pressure. (2.0)

3.3 Feedwater temperature is decreased when a hioh pressure
feedwater heater string is removed from service. To maintein
the same electrical power output from the plant, how must the
ICS change feedwater flow rate, and reactor power 7-- (2.0)

3.4 List the four (4) signals which are used to derive the BTU limit
in the Integrated Control System, and indicate whether
increasing power raises or lowers the BTU limit for each
signal. (2.0)

3.5 During a heatuo from 250*F to hot shutdown conditions
(OP/1/A/1102/01), if Safety Rod Group 1 is witFdrawn it must be
inserted before exceeding 1690 psia. Explain why this is

necessary? (1.0)

- 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 because of the
elevated Reactor Buildino temperature.

a. Exclain why and in which direction this inaccuracy in level
indication occurs. (2.0)

b. 1 RUE or FALSE. The Pressurizer level and DTSG leval
inaccuracy caused by elevated 44HE temperature is compounded
(i.e., made worse) if OTSG and Pressurizar temperatures are

(0.5)themselves high. g ,

.,.

- Section 3.0 continued on next race -
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3.7 When there is an out inhibit lamp on the Diamond Panel, under
what three (3) conditions will control rods not respond to an
out conmand if in automatic?. (1.5)

3.8 TRUE or FALSE. Channel A RPS high temperature histable trips,
channel C RPS high pressure bistable trips. This results in a

*

reactor trip. (0.5)

3.9 Explain the difference in the response of the source rance NI
system between the following two situations: (1.0)

( 1) One Intermediate Range Nuclear instrument channel fails
low at about 1% full reactor power.

(ii) One Intermediate Range Nuclear instrument channel fails
low at near full power.

3.10 The power range nuclear instrumentation is not compensated for
gamma radiation. The reason for this is: (Select nne) (1.0)

.

a. The power rance detectors are already shielded aoainst H16
gamma radiation and therefore not affected by canma
radiation,

b. As power increases the cold leg temperature drops, thus
becoming a better gamma shield,

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

.

d. The gain of the power range instruments is considerably
lower than that of the intermediate range instrument.

.

3.11 The source range instrument has a preamplifier located inside
the reector building. Why not mount the preamplifier alona with
the rest of the source rance instrument in the RPS cahiret? (1.0)

i, >

_ . _ _ _ _ _ _ _ __ _____ - Section 3.0 continued en next oace -
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3.12 Because of the nature of the detector assemblies used for incere
instrumentation: (Select one.) (1.0)

a. they are very good for observino the -80 second period of
delayed neutrons during a shutdown.

b. they are not used for determinino cuadrant pnwer tilt,

c. they must be compensated for gamma interactions that teke
place in their inconel lead wire.

d. they are used for correcting Thermal Power Best.

3.13 TRUE or FALSE: The incore thermocouples are located near the
core midplane so that they will oive a representative indication
of core temperature near tbc area of hiohest neutron flux. (0.5)

3.14 a. TRUE or FALSE: The primary and backup OTSG 1evel indicators
used for emergency feedwater level control are tercerature
compensated. (0,5)

b. What level in the OTSGs will the Emergency Feedwater System
automatically maintain after an automatic start sfonal?
~

(With and without RCPs running) (1.0)
.

3.15 Give the function and purpose of the Source Interruption device
in case of a momentary loss of power to the CRD''s. (1.0)

3.16 List the load limiting conditions that can cause ICS runbacks
ano give the final power limit the ICS will finally control at
and the rate at which this limit will be reached. (2.0)

-
.

l

|

w.

|

Section 3.0 continued on next pace --
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3.17 State the Engineered Sefeovards Actuation set points for the
T5TTowing: (1.0)

( i) High Pressure Injection

( ii) Low Pressere Injection

(iii) Reactor Building Isolation

( iv) Reactor Building Spray
.

3.18 TRUE or FALSE; loss of power to any of th'e ES analog channels
results in the trip that is normally associated with that
channel, with the exception of the Reactor Buildinn Spray
System. (0.5).

4

1

3.19 TRUE or FALSE: Group 8 rods can be onsitioned withnut takino
the diamond panel out of cutomatic. (0.5)

End of Section 3.0 --
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4.0 PROCEDURES: NORMAL. ABHORMAL, EMERGENCY. AND PADIOLOGICAL
CONTROL (25 Points)

4.1 Concerning Duke Power Company's Administrative Limits for whole
body exposure: (Fill in the correct response) (1.5)

a. the Basic Permissible Dose Limit is .

b. the Max 1 mum Dose Limit is .

c. the Radiation Exposure Control Guide is for the
first weeks and for each week
thereafter in the cuarter, not to exceed without
authorization.

4.2 TRUE or FALSE. Any ES valve that has been cycled electrically
must be cycled manually to assure operability. (0,5)

4.3 State in detail the immediate automatic and manual actinns for a
" Case B" Small Break LOCA es oiven in EP7U7' /1800/04 (3.0)A

4.4 During the early phases of an RCS heatup from cold shutdown to
250 Deg F 300 psi, in accordance with OP/1/A/1102/01 Enclosure
4.1, the operator is directed to take the followino 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 maximun beatup rate.

c. Minimize letdown with one letdown cooler in service to-

maximize beatup rate.

d. ?!aximize letdown to prevent boron precipitation during
possible boron additions.

.- Section 4.0 continued on next -,,
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4.5 TRUE or FALSE. During an RCS heat-up from 250 Den F to Hot
| 3hutdown conditions, withdrawing Group 1 control rods to 50% is
'

not reouired provided it can be shown that the reactor will be

.

preater than 1.0% Delta K/K shutdown at 532 Deo F. (0.5)
|

4.6 During cold conditions, state two (2) actions taken to protect
against over pressurization of IFe reactor vessel (i.e.,
violation of NDT limits)? (2.0)

4.7 TRUE or FALSE. An LPI pump may run at no. flow conditions for up
to 30 minutes, but may run with minimum recirc flow
indefinitely. (0.5)

.

4.8 What temperature indication is used to establish heatup and
cooldown rates while on LPI cooling with no RCPs operatino? (1.0)

4.9 Give two (2) conditions reouiring that the reactor coolant
system and the control rod drives be vented. (2.0)

w tch the tenth values (TVL) for canma radiation for the4.10 a

T3TTowing materials:
'

(1.0)

a. Water 1. 2"
b. Concrete 2. 4"
c. Steel 3. 12"
d. Lead. 4. 24"

.

i, .- Section 4.0 continued on next -
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4.11 Hydrazine is removed from the reactor coolant system by:
(Select one) (1.0)

a. By directing letdown throuch the normel or spare
purification demineralizer.

b. By spraying the pressurizer and ventino the LOST during'

heatup.

c. By bleed and feed prior to heat up.

d. Both a and c.

4.12 During an RCS cooldown from 250'F, when cooling down the
pressurizer, and depressurizing the RCS, makeup is controlled to
prevent en outsurge from the pressurizer into the hot leo. Why,

' is this done? (1.0)
|

4.13 TRUE or FALSE. The fuel pin in compression limit is less
restrictive than the 50*F subcooled curve durina RCS cooldown
for all temperatures and pressures. '(0.5)

,

4.14 TRUE or FALSE. According to EP/0/A/1800/04, Loss of Reactor ^

to3 Tant, starting a Reactor Coolant Pump (RCP) is permissible at
RC pressure >1600 psig; even if saturation conditions exist. (0.5)

=

4.15 Enclosure 1 (Pressure vs. Tenperature Curves) of EP/0/A/1800/04,
Loss of Reactor Coolant, defines a " Thermal Shock Operating
Region" (TSOR) and gives two guidelines for determining when the
RCS must be maintained within the TSOR. State the two (2)
puidelines for determining whether or not the RCS should be
maintained within the TSOR. (2.0)

*

4.16 TRUE or FALSE. To protect against boilino tha steam cenerators
dry, the operator should manually trip the reactor immediately,

upon loss of both main feedwater pumps unless emerorney'

feedwater pumps are operating and flow is verified. (0,5)
'

l

- Section 4.0 continued on next -! i,
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4.17 TRUE or FALSE. Red Taos and Yellow " Hold" Taas may be hunn for
personnel safety, whereas White Taas are larcely for protection
of eouipment. (0,5)

4.18 During a planned initiation of Natural Circulation Cooldown,
OP/0/A/1102/16, the operator is directed to monitor pressurizer
level and LDST level . A sudden increase in either level while
pressure is constant or decreasino, accordino to this procedure,
is indicative of what problem? (1,0)

4.19 a. With Reactor Conlant Pumps off, how is reactor coolant
temperature determined? (1.0)

'

b. If a Natural Circulation Cooldown is beino conducted usino
only one OTSG, how is the bulk temperature of the 1000 with
the nonsteaning UTSG best determined? (1.0)

~

4.20 If the HPI 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. (2.0)

4.21 For non-LOCA overcooling events where pressure drops below 1550
psig, select the one correct statement from the followino. (1.0)

a. HPI should be reset and throttled immediately once the cause
of the problem has been determined to be non-LOCA
overcooling.

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

c. Reacter coolant pumps should be restarted immediately after
correcting the cause of the overcoolino if the 50*F
subcooling margin is regained.

d. Reactor Coolant pumps should not be stopped if the cause of
the prcblem has been determined to be a non-LOCA
overcooling, even if the 50*F subcoolino marcin is lost.

- End of Section 4 -
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EQUATION SHEET
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________ ______________________

. .

hhere my = m2

(density)y (velccity)y(area)y = (density)2(velocity)2(area)2
.

2 where V = specificy i = PE +KE +P V22KE = E PE = mgh PE +KE +P V 2 py y
2 volume'

P = Pressure
___ __ -- _ _ _____ ___ _ _ ______________

0 = mc (T -Tin) O = UA (T -Tstm) O = r'n t h -h )p out ave l 2

P = P 10sur(t) P = P e /T SUR = 26.06t
o

T o-

_- _ _ _ ____ ___________

delta K = (Keff-1)/Keff y effl) = CR Il~Eeff2ICR (1-K 2

M = (1-Keff1) SDM = (1-Keff) x 100%

(1-Keff2I Keff
-Way MMM0.693 A=AeIn (2)decay constant ==' g

tt1/2 1/2

Water Parameters Miscellaneous Conversions -

101 gallon = 8.345 lbs 1 Curie = 3.7 x 10 dps
1 gallon = 3.78 liters 1 kg = 2.21 lbs

31 ft3 = 7.48 gallons 1 hp = 2.54 x 10 Btu /hr

3 6Density = 62.4 lbm/ft 1 Mw = 3.41 x 10 Btu /hr

3Density = 1 gm/cm 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-lbf-

21 Atm = 14.7 psia = 29.9 in Hg g = 32.174 ft-lbm/lbf-sec

.. .
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{ PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, THERMODYNAMICS.
l.0 .

HEAT 1RANSFER AND FLUID FLOW (25 Points)

1.1 Which of the following parameters would be most useful to
determine the enthalpy rise across an operating RCP? (Selectone) -

(1.0)
PumpmotorcurrentandAPa.

b. Pump motor current, and voltage, and A T ,

Pump motor current,and voltape, and flowratec.( d. Pump moter current, voltage, and RPM
.-

.-

Aowe..;:
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G--~ ~|

EC. _
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1.2 TRUE or FALSE. The athalpy of water is primarily dependent on
temperature rather than pressure. (0.5)

bo%9tf ; *

h.

-
-

%,w3 inn. d pg - '-rw ium . ou Tp? n7 2
.
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1.3 Given a cuantity of superheated stean, would the followinn
processes cause specific enthalpy to increase, decrease, nr stay
the sane?.

a. an iso-thermal compression (0.5)
b. an iso-baric (constant pressure) increase in temperature (0.5)

l
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1.4 The amount of eneroy beina delivered by the OTSGs is ectually
greater than the thermal enercy beirp supplied by the nuclear
core. How can this imbalance exist durino steady-state
conditions? (1.5)

Aru R e.c :

5
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1.5 TRUE or FALSE. For a constant speed centrifucal pump, as the
voluue fThurate : creases, the 96.70 Foto decreases.

iO.5)
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1.6 TRUE or FALSE. A pump whose centerlinP is above the level of-

water in a tank from which it is takina a suction will cavitate(- even thouah the NPSH is positive.
(f/.f7

Anu t.c .

faly s .
.

O e k~ert c e. ; D ke
TFF+liY %inino

uwn utL
( re es e

1.7 Durino the process of drawing a pressurizer bubble, nitronen is
vented from the Pressurizer to the Opench Tank. Explain how you p.ef
determine that all of the nitrogen has been vented. (4 4 )

.
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1.8 TRUE or FALSE. During normal neer operation, the p: assurizer
tenparature is sometbt s les:. that- 50'F abeee the bipnest MCS

(J. .),

tempereture.

(.
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' 1.9 All four His are readino enuel to thernal power b:st. With this'

in mind, select the correct statement from below: (Select one) (1.0)
{

If one of the NIs were to exceed thermal power best (TPB),a.
then it would be reading non-conservatively end power would
have to be adjusted such that the other three read less than
TPB.

b. This case (all four Nls eoual to TPB) nay be
non-conservative if less than 4 RCPs are operatina,

This would indicate that the heat beinn added to the RCS byc.
( RCPs is no longer a significant contributor to TPB.

,

d. This is indicative of the fact that the reactor has reached
eouilibrium sanarium and xenon conditions.

i
A ,, s e :

.

6.

Ads s,ws. : OP/l/Ajtio2/oy, L.| te, 2. p, I

( 1.10 One RCP is operating in one loop; two RCPs are operatino in the
other loop. Because of an ICS malfunction both OTSGs continue
feeding and steaming at eoual rates (i.e., there M no reratio
of feed water).

a. What would be the relationship between the prinary water aT
across the two OTSGs?

-

(0.5)

b. What would be the relationship between the imels of the two
UT5Es? (1.5)

c. What would be the effect on Guadrant power tilt? (0.5)

nowu:
(
(

4 % or acec ss tou. oru- ce:r k A I m ;r
5tc w ce c Lc( be. re,& c ,

.

O C-: n .m ttstT A N o ers W uc st.m .,.:,
#

,[

( l . C.. )Tu 's
Q ''s <t ,- ( . t <>0,i CLW. 6 A ,s c rc.i. c

x.J n .,5 .n .s. tLat tLu o f N i ,. ,. c
h /

Icon cws. "b . t ., ttu
w ck % Ioa,u~ Gtcc: w e R . c.

c .( % iccp
.w

J. u. <.. ~., < . .Scvc. m9
Ste- Jeve.( te lo e c.. littl e. * ; A c.e ;,s %g c/rst- />h
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G = l.L 4 ( T i g,d - T > )%.
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b E h O*Wi t ( '. OI4/(tL be%; ~( M(dec'ted *I M/
3( fi c.d en.t %% (nd e.l %s.G> 91w ,a.~1 W it/ W
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1.11 a. Oconee has an Antimony Perylliun source installed in the
core. When a source is lowered into the core, is its
presence addine reactivity (decreasino the $butdown Haroin)?
Ex61ain your answer. (1.0)

b. If when the source is lowered into the core it doubles tFo
total effective source strenoth, what sbculd happen to the
indicated source rance nuclear inciication? (1.0)

{ Answer:

a) No. Other than the geometrical sheildino/moderatino affects of the source
assembly, the source does not affect reactivity.

b) The eauilibrium count rate for subcritical multiplication is oiven by:

CR = (Constant) x Source Strenoth
1-K

The CR is linearly proportional to the source strenoth, therefore, a doublino
(# the souce strenoth should yeild a doubling of intiicated count rate.

R2fe.e ce: Fu .fa .*:nuls of i u: lear Roattor Eno'.neerine, Duke Power Coe:cc.y.,

D9117
( -s

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

Answer:
,, M

,",..-True, 5 + SK + SK2 + SK3 + ggn becomes ennal to:4 ,,,

7,:.. . ,
S + $ + $ + 5 + ... + 5 = nS where n ecuals the nunber of neutron
generations.'-

Reference: Ft.P.E no 11

.
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1.13 ~ Select from the following list of parameters those caremeters.
*

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

(1.0)

the ratio of source strenoth to the current count rate.a.

b. the instantaneous rate of channe of K effective (i.e., rodspeed).

c. the current value of K effective.
Answer:

,

a, b, and c

Reference: FNRE pg 89, 90101, pg 115

1.14 TRUE or FALSE. Because of the balf-life of the lonnast livad
celayed neutron precursers, reactor power cannot be leworod any
faster than .333 Decades per Minute (DP:'). (0,5)

Answer:

False, there is a relatively large and rapid prompt drop associated with any( negative reactivity insertion.

Reference: FNRE pp 106 *

1.15 Recall that ecuilibrium st.bcritical count rate can be
represented as:

CR = S + SK + SK2 + Sy3 ,,, ,3gn

Utilizing this relationship, exnla Q why startup rote takes
longer and lor:per t.: return to :aro as >nu cu* cir.ser anti clos "
to criticality. (1.5)

( baw t t's

A, K e.h wta. hu cva.s chs sv c. mL c. a.w +c I,.

tu n e A u cf a e u.evc.t
ysmvcut,^cnsh .co n,( .

-

U.c. vw n<.
ek #n ' 9 A r; 4. i C % h ] he v- M " te
eteen.d0 bly nq .eg akie. .%c,<cux.s,I

A h < ,,.u . , Oh fc a .- C.< ,>sp c. g FA/SE pg //6
,

|

.
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1.16 Curve 1 in the figure below shows the predicted cxponential.

'

behavior of countrate af ter a step insertion of reactivity at
C low reactor par, with the reactor less than prorrpt critical.

Curve 2 is more representative of what actually happens as a
result of a step insertion of reactivity. Curve 2 eventually
rmtches up with Curvi.1. Briefly explain the difference between
the predicted (Curve 1) and the actual (Cutve 2) response. (3.0)

;

~

^ -

c.mvc 2.
1

L,y cunvs , tR, e
E .

t
i

/i
l

'

I
g ruc --+ 4

~

Anm:4:

%. c.a,-Ig fct,-t c4 c.u,v c 2 > <, c4cm.t uc74 cf..

b t2ss mathtpliss<tten e$- ttut. (ve.pk m aTecn.y
vow. tt 4 tu <. .A-<p i.ev<xicap ep.rAc.t tv. c s. , c.

cf rs.a divi by , I ik.caavc. % << aXer is air
pm,tpt c. -; 6 c.cs (. |.e. . Lt u .. z v:< ..< Tie i, J wc<a(

(,~w.p t e a&c.v
_

r a w c.) ct.u tu r-e.,p mz., ces

C.a-sa.y eL:o cteap%.,pvi> p m fc t y pe -cr as.rety.cli(_ . u

ymaD o, de,,s:metacl2. (. : e. . + a -s-.

p$w.sm.>Labe>t..b ttu liv <J.cLd,. dap . n.cdn n.
'1k.. Gi m L rka n. ,\ Jc.~'.uc L )'

zs .

u:s <.e s hc, J. .yf. c<t6r e s cut hv ( d. 4deup <.Ls'W!bt-6 '4 t /4.w
pth ch(.

,

a > &.Ja
pw cL .c

i%.h. .. x . : n u.4 c. Ke G,-pe. ,4 py,IctFNK6
'
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1.17 Which of the following statements is true reoardino control rnd
worth? (Select one)

( } ,r))

It is proportional to rod speed.a.

b. It is not affected by the presence of boren.

It is hipber in regions of biober neutron flux,c.

d. It is net dependent upon rod position.
,

Amu:
C

.

R e.$ u < m t : D A t. /6 e,- FNAEt

1.18 Boron concentration decreasing over cycle life is a primary
contributor to: (Select one) (1.0)

( a. making the moderator temperature coefficient more nenative,

b. making the moderator temperature coefficient less necative,

c. causino the moderator tenperature coef ficient to not chance
at all .

d. causino the moderator tencerature coefficient to becore
zero.

,0 4 e V t ( *.

( '

R d u w,n t: Du.M huu.- WNR5 f.g I5+.

.

I

.
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1.19 _TRUE cr FALSE: X:noa wrth becomes 1ress r.P:stiv? over enre life c

partly because the ratin of the th:rmal flux to the fest flux' -

increases. (0.5)

A %e<n.

- (.

(5 sin .

( R &<r.cu <: Dm< hat Itspy
1.20 TRUE or FALSE: Because sanarium does not decay, it continues to

accumulate in the core and becomes a crimary reason for the
reduction of boron over cycle life. (0.5)

.

bakey (

[c6tv( .

( Nd m.uv- Dde /NW M9

1.21 List the four ( A) operatino paremeters thet the operator
(1,0)directly controls that 11 ave riaximum af fect upon Dt'BR.

$ nv W t(' $

bO'-LTo v" htWctsw
.S Ecc cTi> r [64 4 v-
K c..retw G c Q Q ficic?

80uTcr Avasy,jo 79 4 ut.7vtw.( fg o --c 7

Fe (c.< m.. : D~u PNn6
/

i

4

$

.

==
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* 1.22 Given the below power history, sketch a graph of xenon*

( concentration versus time. (2.0)

1 -
- , . . , .

I d4&,-
.3 ,e, , , . ,( ,,

.*a ...co.. -

..

4, . e u. .
.

,
1.
1

'

s. . .

3
. .

.

} 9 \
-

I. 1
. i

I \
,

'

'

I,,...., ....... . . ~ .

!

% ual;t S,. . .ul
v a d -; v s te,~ ,p u ,. , o h. c.n.L c $ e

.

|It...( .i. .t . ,- : Dan L..m FNnd yg /u 3 |

|
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(25 Points)
PLANT DESIGN INCLUDING SAFETY AMD EtERGEHCY SYSTEtiS2.0

\

St' ate the interlock ethat would prevent a Keowee unit from
'

e5 76ency startino and cive four of the six conditinns tt'at will2.1
(1.5)

estivate this interT6ck.
>

Answer:

Energency I.ockout due to : 0,3

fire release lCD2 i;
Keowee generator bus 'dif ferential )

O*3 4 k D[4*ctS/U! inhibit switch in " inhibit" 7 W*^ i
'Keowee Fenerator loss,of fidid .

Keowee generator neutral ground "

Keowee generato'r diferential
'

Reference: Oconee Question rank Q#22

2.2 Describe the operation . Oconee Unit One's CCW System if
electrical power was lost to ALL CCW pumps during full power
operation? (1.0)

r 9 -

i s ,

,

hMd :
\ .

j~

,

ALL CCW pumps stop
-

CCW pumps discharge valves stay open + Cpt:c.w c . b, + <r.
' Main Condenser discharge valves will close

CCW-1 thru 6 will open
Y CCW-8 will open and establish gravity flow to the

'

Keowee Tailracc.

.

b . ' h h .

.

9

o

t

8' '

.

O

A - . = . - - - , , , - . - - - _ - - - - - -
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2.3 What control and/or protective features are included in Oconee
PTiist design to prevent the overfillinp of the Stean

(1.0)"
Generators?

bnnM:

The ICS provides a "High Steam Generator Level" Limiter which
prevents the liain 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 liain
.Feedwater pumps if this level is reached.

.
,,

.
.. .

_
.

E4.kcv-v N _C,; Oc cn e.e. (b v7/cw bus I< (M N

2.4 TRUE or FALSE. The " switch over" rode of decay beat removal can( use either the "A" or "B" LPI coolers; however, by precedure,only the "B" cooler is used. (0.5)

Aus%c w *.
.

%:c, A ca.< " f g;y _Cpa s e. . n ue. -73 ne i

vedv e > l- 9 tw H <d $cc bhc # A '' L P I c o l e i,
.

R e h ,- 4 m t.. Duu L PI h i,,; mrd.ectet / /1c /
3( I: p.y /3.

.

.
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Following a Loss of Instrument Air, oive the failure ensition of2.5 (1.0)the following valves (" opened," "closeo," or "as is"):

( i) HP-5 (Letdown)

( 11) HP-120 (Makeup)

(iii) HP-31 (Seal Supply) .

( iv) Pneumetic feedwater Control Valves
4

II:.% v st *.
;) c.tcucC-

ii ) c in ed.
Iii) C. h n|- V '

In! k~

er na

' '' % CL% ip
,

(
0 b O m u C. Cec n u- Gner,WGn 0=h Q ? If3

.

2.6 c. List eiaht (8) starting interlocks for Ocnnee's Westinchouse
Reactor Coolant Punps. (1.6)

~

b. Give two (2) reasons for the di Seal Bypass fer Westinghouse
Reactor Coolant Pemps. (1.0)

.,,,; ye 6) Reactor Power ; 50'4
(;,), RCP Interlocks are as follows:

7) Oil Lift Pump Discharge Pressure
1) Upper Oil Pot Level Low

i 600 PSIG
2) Lower Oil Pot Level Lo",

3) Oil Lift Pump Running
3) Total seal Injection Flow 5 22 GPM '

g) 7 < ,.30*F (For Startin;;, C -

?. ) C:mponent Cooling Flow 1 575 GP.'!
Fourth RCP)

5) Seal dl .lP 1 275 PSIG
:

b,4.hi/ivs EMCLOSUPI 9.4
ev

OP/1/A/1103/06
.
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Tcbtw. ente.xees;ve. b o , y . u n % e. c 5 % ,.<
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- .C. tc p a v.c. ,c i.xu m:.eec c

seed la..J<cf4 b ,- p a c& w e..

Re. h en.,n e . no3 pg 2. , G,n.( '), + p. 3,c)P/tp | & ;>jcs ;
( cd t2~ < Ce M .... a./a.ne.

.3

2.7 Why does the allowable maximum pressure of the LDST decrease
with decreasing LDST level? (1.0)

An>>>,:e.c:

( Ws is ta- p rcc a t p he,u l: y o b %
BPT & e.u o.p ~ ,y .c,-p ;<. iv a = , e.,t

nn .we ein .

Be.5e.,sne.e.: OP/ |} A) IIc+]o2. pg i

2.8 The spare purification demineralizer is essentially the sano as
the normal purification except for one difference. What is that
differenee? ,.jm..s ud.v.c.- (1.0)

.

[

Aas vw :

%. sp.vc pe, ,% cie n d wr. ara. h t tr
is nce. 1 th:u,n utwet4

rb y.<. $ . : h kc ' N?S $6ai,,; u. vnck eiq|
d
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2.9 There are interlocks associated with the inlet and outlet valves
of one of the spare purification demineralizers and one of the
spare deboratino demineralizers at Oconee. What do theseinterlocks prevent?

(1.0)
- .

hss.vif *
C -

ne e<e~a co w n,uer~, w:t -GWy Lmi[ & &st.*f th{. c,parfM' c
cLc >n. a c.ce tit.e <.w

A d c. A m .t : 0 ekc H P.T b e a r r ;' ~<jmdhci,t2
,

2.10 . Makeup is manually increased with the RCS at normal full power
operating temperature and pressure. _ Calculate the correspondino
steady state increase in Pressurizer level if the LDST level is

( decreased by 10 inches.
, (2.0)

.

A weer.
.

!_D 5r . 31,3 'J"Yi,,
: 2,+ fl^bfa r

Sp e.a:Cic vclums c'r 'Wf kktw = Cofk
" '- ''

& +.5 '' F h:cdm = c . c2.e(
(31,3 W, ') Oc id = 313 g.a

(313 go) ( '.7[) c Fcs.L gal
(res.q.v) Ate fr%): z/ ;e

'

R 4 e <n e . duM!% HFS t rais;n0 matu-ia1

.

!

.- , . -, , , . , - . ,
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2.11 TRUE or FALSE. LPI flow can be directed throuch a purification7( demineralizer.* This desian feature is not permitted when the
RCS is in a drained down condition except at the direction of
the Operating Engineer. (0.4)

Ansue e :
.

(
Tru e

R c. $ w-c,<. . OP/1) A| Iw'r]c't &wI (. 6 l (by62
79

2.12 TRUE or FALSE. One LPSW pump is sufficient to supply both Unit
1 and Unit 2 during power operation of both units. (0.5)

( Anw w :
_

fi.d u.. .

Rd.uswe. : GP/1+ 2/ A / nc+/ic l'y 2.
_

2.13 Why is the switchover mode o'f LPI operation necessry for Units 1
and 2 at Oconee?

(1.0)
.

c.ew%:~dys c$- 8 % n. ; tt..% ,.

p nzy il,chaap. p unu.pt-sueweLPI ~ vcaLc.( cxec.<&
% i- i PL c.cclu cLe9tip pr< n u n. ,

h &, L.P.C tnt,.1~ A4.((n1.t|Ih k n m c, -

P C. O'3
.. .

e
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\ 2.14 ' List five (5) components cooled by the Recirculating Coolina
Water System (RCW). (1.5)

Nn t sd eg'
5

Any yfof the following:

k 1) 1A Comp. - Water Jacketse
.

2) Sec. Sample Sink
3) HWP's - Upper Bearing
4) CBP's - Oil Cooler.
5) 'D' HTR - Drain Pumps

6) EHC Oil Coolers
7) 'E' HTR - Drain Pumps

8) MFWP - Oil Coolers.

9) Alterex Air Coolers
.

10) Isolated Phase Bus Coolers i
,

11) Interim Evap.
12) Seal Return Coolers j

13) Primary Sample Sink /
14) Misc. Waste Evap. /
15) RC Bleed Evap. i( 16) SFP Coolers

'

17) GWD Compressors

18) Su11 air Compressors f
*

/

beb t t L%6 '- Ot.s a < 6 <., yYe% h<, h (Q jp [

%g ud kp,.ct- M

TFere is a design feature that alerts the operator tn a2.15 tignificant leak in a recctor bi'ildire cocler.
(1.0

Ubat is this desian featbr si Elaborato bri9fiv)
a.

Whv is a leakino Reactor buildino cooler a significant
'

i1.5)'

b.
Mblem?

M,w5eCr:
;

k66f LJ E /q 4,3 3 '[C ,$ * L S ' y (.b.* h h ee'd + ..s f ,l'b) b 6.a. f t V k .

[is .u. % % 1 i.n %< inict te (? s i.. t- G 6.l s r ctw l \

tt w cJkT .f, ort O s e. c.u k, . |
,,

~

. l



( .

.

..

.

I
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% 7{.I u lc

h c.n %. accler
s'y was-ftcYe$fk c c n|LQ tL u , y ,f .py c,M u-n

cL'ljt. &v Os'es \ i+1 E, 00 e.s ss+*f Iut.
%, <.vtsq e G- c. L-e c.A

( A6awc e oue %:rw B-ita: c.a..-
b vt.essn NYh T* s Mt on <*sf&tosd .

*

.

2.16 tieme five (5) of the Main Feedwater Pump trips. (flumbers not
recuireo) (1.5)

t[ b n 5 W t h' *

.

AuW
Overspeed

.

Low Vacuum
High discharge pressurc
Low bearing oil pressure
Steam generator high level
Lew oil level
Thrustwear detector trip
Low suction pressure

- hb <s%.c -( ; O s'4 ha l -cc%~ .%s +;-~p N k .decs e

( Q wts% 8c.>s k C# >~/
,

te cu
2.17 Under whatTonditions will the emergency feedwater pumps

automaticahy start? (1.0)

Mir 'f i,e O' *i

NCnb s' S ik ud. .* C.. frsnn e s' & {w b s. 6 L |W|Cl..Yb
m k m M Acl%ucee u .. , a u e -u p p v - ,s w <..

&&cuA < . D.e k + 12.a . .~,-c
7
n uCwgn

"

pLtfore( 7

tra, a .N
.
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( 2.18 Explain the importance of keeping the Emergency Discharge Line
from ine CCW System primed at all times that it is reouired to
be operable? (1.0)

Ansuc U '-

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 times we can insure that
siphon flow will occur.

. . . .

/bbea>w c : Oc c.,, 4.<- C ~ ., ye n Ed GV7f

2.19 When HPI auto-initiates at Oconee Unit 1, with all three HP1
pumps operating, more flow oces to the "A" loop than to the "B"loop. Briefly explain why this is so. (1.0),

<
s

.

Anue.v :
'

m .
'A^ n.C'8" HPZ p'eunp cyc.A ' J c op .T!'pw* C "np ,u$,in pcw a lleI be tu. c

1 9 2 p .e.. q is bt <, sck. s >cy,o u cr to %
*O''|c q .

f Fht*/d4%4a.' \'CioH O Op.'i. k|c sw$ fcoa's'ph%*

(hwm b Cisec neg(7c/(- 3770)/

.,,

.
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(1.5) /'

( What signals generate a load shed comand?
,

2.20 a.
(0.51

What protection does the load shed function perform?b.

$ n 3 W =:./ 1 )

( One or more of the following must exist for 1 1 sec. -

1

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

transformers

B) ES 1 or 2 with the normal and startup breakers-

tripped and an undervoltage on the 14.f.B. /
/

C) An initiate signal from the 11FB monitor panel /

(
'

Q Load shed prevents overloading the standby transformer CT-4
or CT-5..JThis is bas'ed on auxiliary loads for three shutcc,in'

'ddiis Tith one unit having the added loads of the Engineerea
Safeguards Equipment following a LOCA:*

I GT-4 or CT-5 rated @ 20 f4VA ' "5 ' ' ' ' -"' *

Auxiliary per unit 6 fiVA 18 l4VA / 3 unit
Added loads from ES actuation +4.8 l4VA

' 22.8 l4VA

Load shed reduces the load tc less than ?0 !iVA. .. !
--. . . - . _ .

O

:

Ods.;; e.% s. : O c.p n ( i. C m sUces kes& # 34 [W

f

i. i

e
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3.0 INSTRUMENTS A!!D CONTROLS (25 Points),

't
(

3.1 List the Process Radiation tionitors which Fava interlocks
associated with them and stete what function each interlock
perforns. (2.5)

Mar.4 e,(:
w p Ccb \t En Ik kb.m,

+ ,

'RIA 33 & 34 on alert alarm will close LWD 132 and stop running
<

. condensate monitor tank pumps 7
_

RIA 37 & 38 on alert alarm will close GWD4, GWD5, GWD6, GWD7,
GWD206, GWD207, GWD215 (if open) and stop waste ;

3h gas exhauster
~

c

RIA45 on alarm will stop main purge, mini purge, and
close PR2, PR3, PR4, and PRS

RIA49 on alert alarm close LWD 2 and sound Reactor
Building evacuation alarm ,

,

/?

i. (RIAS4
on Loss of flow or alarm trips turbine bldg../
Sump pumps.

.
.

4.f we. t '. O (. C o & V. 0kcdisw he h Qtflie

3.2 The RC system narrow rance pressure indicator for Unit One,
because of the location fron vhare it is sarted, is susceptible
to errou ous indieo ricn> du i.'c certain ca: r.'tinr.s. State whnre.

- thi s indicator senses its it.iiic.iticn. m. c i e e ." em.i.i e nf .y.

operation that cculd cause erroneous ii6i~c3 tion ef Pressure. :2.0)'

,

;'
.

Answer:
An erroneousThis indicator senses pressure from the pressurizer water space.

indication may result durina continuous ventina from the pressurizer steam
space, or if pressurizer steam space samplina is in prooress (only one is
recuired, additiona,1 operations resultina in erroneous indication may be
possible, and will be individually .iudced on their own merrit. ,'

Reference: OP/1/A/IIO4/04 pg 3 under " Initial Condiditons".~

n. s

.
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3.3 Feedwater temperature is decreased when a hich pressure
feedwater heater strino is removed from service. To maintein
the same electrical power output from the plant, how must the
ICS change feedwater flow rate, and reactor power? (2.0)

Answer:-

~ Feedflow rate must decrease. The steam that was poina to the removed
- feedwater heaters is no lonaer needed.

Reactor power must increase slightly. This is because of the decrease in
efficiency created by the decrease in feedwater temperature. Another way to
look at this (not reovired for full credit) is that there is now a larner
increase in enthalpy across the OTSGs. This increase in enthclpy is nnfy
partially compensated for by the decrease in mass flow rate that was poina to j[the feedwater heaters.

,

.

Reference: Taken from Duke NRC Cuestion Bank 0#10
'

. . .

( t. k e <.c L. &c .S$ MY< = rCh*L(k |9 bcMY
4.,,f7 L.<t si s ')

?
(

3.4 List the four (4) sinnals which are used to derive tre BTU linit
.in the Integrated Control Systen, and indicate whether

increasing power raises or lowers the BTU limit for aach
signal.

(2.0)
Answer:

'Th increases during the power chance, therefore tendino to increase the BTU
limit.

5/G pressure increases (due to heed loss) durir.c e D.w+r etcalatica, there/m e
tendir.c a lower tr.e BTJ liri .

.

( RC flow remains the same, assuning no channo in RCS ounp status, and therefore
'-s has no effect on the BTU limit.

FDW temperature will increase sliabily durina the power chance, therefore
tending to increase the BTU limit.

, N
{ eg /M-Q .tw )

Reference: Duke HRC Ouestion Bank 0*4, B & W (Sec.19 no 32) and Duke ICS (nn
page =) training Material en ICS ^

.

1 '

e
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3.5
Durino a beatuo fren 250'F to hot shtetdown conditions
(OP/1/A/1102/01), if Safety Rod Group 1 is witbvrawn it riust be
inserted before exceedino 1690 psia. Explain why this isneccssary?

(1.0)

Av,s a :

( -

%is is o C.C Ls's kry |ot.~ tu > t. bkL L l% su.Tt tu%
6.ga,s w ib A s ets tL<. is wk p rosseu . 'b.py
Ic u~ %t M n w w t1 Jen- pe c >sau . b-:p .

E c.h u nr <. e ' CP))|/)/itc2.jcl fa c.) 9: 22. yy
.

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 because of theelevated Reactor Building temperature.

r
( a. Explain why and in which direction this inaccitracy in level

inoication occurs. (2.0)
.

b. TRUE or FALSE. The Pressurize level and DTSG 1evel
inaccuracy caused by elevated * . temperature is compounded
(i.e., made worse) if OTSG and Pressurizer temperatures are
themselves high. (0.5)

Msw u

t h c c L .,: y k .c. s
/ G ds- ~ p e.u c h w tu.c <ct w s4 Ac isc. -

.

(' 6y a4 th <- r ~ 4 t ,. w . tu e&
tuc Iwd. cuduTc v s v.<. G & :s e r e ti b c l u ; bych- tu s ec c2x , ;.u tia. 6- h % ;~ ~^ *cu cl!.oss lec..cC tmhuf.c $ ArpheQ m. ,ae r3

,

su it cateoJL, is '

h) t re s .
|

Re6-<w e. : eP/0/4//8cT/or fac/ 3 pj /,,

l

.

. _ _ _ _ _ _ -
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3.7 When there is an out inhibit lamp on the Diamond Panel, under
what three (3) conditions will control rods not respond to an
out conmand if in autenatic?. (1.5)

A.w eu

( l) bAhe{) dccw
~

n.e( ccu t .

k bs5yns t.bQ ft<.ss.K w G Pa.t.< > s- o v:.c

p N;7k St.nT y recr<.. .

RJ tr~m D.A. C - h I / L C Q w . i'sTa -Mk t:cd P %
tan :~h

3.8 TRUE or FALSE. Channel A P.PS hiah temperature bistable trios,( channel 'C'l!PT hioh pressure bistable trips. This results in a\ reactor trip. (0.5)
.

Anywer:

Ae
D

E,.i . -w : &. uk s. & atTir & &< tfr .s.t ...a e-

- 5 .; ikon tec;nru~c v.mth , ret i .y( d

.

It

e

- - - , , - ,-- -. . - - - - - - - - - - . -,- -- ,-
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( 3.9 Explain the difference in the response of the source rance !!!
system between the followino two situations: (1.0)

{ i) One Intermediate Rance Huclear instrument channel fails
low at about 1* full reactor power.

(ii) One Intermediate Ranne Nuclear instrunent channel fails
low at near full power.

li')L$ W .'
,

L e %.e., n % scu n o nt - e. A d uf w
is km syt{ . L c-sc ~7 s si D'<- hhckiq
inteto c i . e. . ) f6.co > / c M < ,wtn.

W %T % 'N. C h'r 'NN bLis t c -1.c.. s VCl+ ~4L, ''

V11g[ AC L th as (,, . 4 s y =-2. iq- .

N[ fsbicci
'it rl:;t.1.on

. 6'.2".3 .. N
. ...--.. . . . .- h

;
_.'u ;t f.'o. 22 ct 8/.-P. owe.a he. -.-
.t

,. . . . , . - . _ . . . . .
' ' 3 I( ! ..

8 *E,v n _. j _. L . - -j
. . ' .

... f ._
'

;

- j -j- , ;- .; il i -. ,;,

'

r. J. .. . e,iv
"

,M
--

[
. _.. 9 r...., ..; -

8,8,'
"

, ,

.I,, .

. [ _i_, . , i ' ' ' ,

' . "ter.'t ,. l. .:
, . . i

e. .

..,
... --- - -....s .-- .- . ; .

' . . . . . $ . 3..'.
.. .b . . .S.~p * j.* ** . Es*r t?* *'y

*hi Vct t ef. idF:
' : s.,

I

.
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3.10 The nower range nuclear instrunentation is not conpensated for

gamma radiation. The reason for this is: (Select one) (1.0)
The power rance detectors are already shielded coainst !!16a.
gamma radiation end therefore not affected by canma
radiation.

b. As power increases the cold leo temperature drops, thus
becomino a better gamma shield.

c. By the time reactor power is 10-9 amps, the effect of the
gamma radiation is negligible in. relaticn to the ne'. tron
flux.

d. The gain of the power range instruments is censiderably
lover than that of the internediate range instrument.

n $ ce us *.

C.

(
' 1%% .c.~< +_ : D.uk t A%el,ca~ %Trtun T ba:qnidws:al l'y ''4

3.11 The source range instrument has a prcamplifier located inside
the reactor building. Why not mount the preemplifier along with
the rest of the source range instrument in the RPS cabinet? (1.0)

b%Lt, CN-

4

\

C. 4. CL 6s. y 0 L (. 7} A. & L. k' C k t &L p .4 'J Cy 64,+v 4 . J'cMSwd

o~l c. call%. Mu% cm ea ee k o
ed;k+R rnemk.u(. 6a6z. nun G l. er

.%dm cas t c Nn-; <a finckbn. w,._ a
wm c c, c ac.t ch w t. ta va n , <. J c.y

Rektm q: D..k~ Nmi un Liik..n.<.7 but:7,, .

in.c4(4in.C

.
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3.12 Because of the nature of the detector assemblies used for incore
instrumentation: (Select one.) (1.0)

a. * they are very good for observing the -80 second period of
delayed neutrons during a sbutdown,

b. they are not used for determinina cuadrant pnwer til :.

c. they must be compensated for oamma interactions that take
place in their inconel bead wire.{

d. they are used for correcting Thermal Power Best.

kuggA'.
-

c.

*TdwLG Dss.bLL $2 a rr $nfrwgjhgfyg,
kmy,; Enuds:sd f]-

3
r

[
+

3.13 TRUE or FALSE: The incore thermocouples are located near the ~

core midplane so that they will give a representative indication
of core temperature near the area of highest neutron flux. (0.5)

NdontL*.

60u. .-

I{ i.k wx wt .i..: Derkt. $nt W< hvTrena$c hss
brau,%.iu-~ } & s'(ar;w.b. fy. i

*

.

It S

.
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3.14 a. TRUE or FALSE: The primary and backup OTSG level indicators
used for emergency feedwater level control are ternerature
compensated.

(0.5)
b. What level in the OTSGs will the Enercency Feedwater Systen

eutematically maintain af ter an automatic start sicnal?
thith ana without Rros running) (1.0)

,

' .

A~,we :

c_')4dw..

Rd.uk .~ n :

sy etc" n L, ee . W ta nt wiu~ n c Rc.n.
23 * |h NCf y vffrin.ficum- -

f.ghir.ca s ; $vEn w u. thYiG n.. Sc"' l h72 -
..

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

(1.0)
.

k x <n;%
.

(-
The Source Interruption device will open the A & 8 AC BKR5
to the CRDM's. This is done in this situation so a ratchet
trip would not occur which could damage the lead screw & cause
power distribution problems.

.

( lh.pu.d 6 4 47-u ~[ } )
.. .

o

. . - - . - . . - . _



- -- .

k
9

- .

.

k

3.16 List the 'oad limiting conditions that can cause ICS run5acks
ann give the final power limit the ICS will finally control at
and the rate at which this limit will be reached. (2.0)

Ar, . .:. ut. .

( Lo-ad kdy $aab'<ke -
c. t 01

0 . 'L bb'T Y
f g ,, af Gj fc l' - 7sz - soh,.

~

\ (a) /C/".; - ss To ''

.

(3) fcl'.i - 2S% ''-

f@ -
,, .

G footg /C /Clour - (J>deo - JClo bt" |O
'
~

l

fW f|V .E h 0 A '#* '

,.

( I

g pgk fpg' - 6070 -JChsis-
d -

R ha~e: E q J si y 4 <r

3.17 State the Engineered Safeguards Actuation set points for the
followinc: (1.0)

( i; h)ph Prerst:re inj rr . ion

'

r ( ii) Low Pressure Injection
I.,

(iii) Reactor Building Isolation

( iv) Reactor Bui'. ding Spray

/) st 'ne (rt .

M c ,ps;sg |R L'> , p,g R8 p. mLCn
%*C %>> 3,c

3. 0 . p('sig,ry R3 yr-m
p;;j gg y, , win-

tid '

,,

jy) ((*. C m; N5 frV*A .

f% ..u a . DJ<< fn.:,u i .e d % k s ue J > h u:.a m n1.C.. I
.. _ ____ - _ - .
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3.18 TRUE or FALSE: Loss of power to any of the analoo channelsg
( results in the trip that is normally associated with that

channel, with the exception of the Reactor Buildina Spray
System. (0.5)

A,moa :

( L <. . .

hb tu e e.ud 54 aj.meu4E obum .c : Duk t.
3 .fN L k : d P*t

%num -

f
.

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

v

s

ID&t' 41*
,

Et .

Fe5w : nan Ce.ded k<C ocia.- s ,, n ,
%Hq McTeied fc4 %.

.

-

I

Ie '

.

.

- , - - - --- -- . - - - - - - , , ,n ,, , , , - -



9

,

?
' .

4.0' PROCEDURES:
NORMAL, ABHORMAL, EMERGENCY AND PAD 10 LOGICAL

'

00HIROL (25 Points)
{

Concerning Duke Power Company's Administrative limits for whole4.1 (Fill in the correct response) (1.5)
body exposure:

the Basic Permissible Dose Limit is -

a.

b. the Maximen Dose Limit is .

for thethe Radiation Exposure Control Guide isc.
first weeks and for each weel-

C withoutthereafter in the cuarter, nnt to exceed
authorization.

N e w W e.u :

0-) I C C C' m 8 % [c tv (C.6)
b) 2-ECC k.c 8,i ,,-/ t 5- (C 6)
t.) 600 r de ,s ( 0. ,)

F 6e < d .s ( c .,)

joC m 8c- ( 'lc e)

( teco Rs,~/c e|( tk B.-;u Pe.ni.,.,1% Du.,,- L, n, i- )
'

bhit% M ' Oc 6 <.<, C.,_g ffid: ss b.* EX /9 6e

4.2 TRUE or FALSE. Any ES valve that has been cycled electrically
must be cycled manually to assure operability. (0.5)

tet%J('u
.

( 15dn . 7kc sys ,; h . . , 6 u e. .
_

Rdsau v. Cf/ c/A/))c3/W-

.. ,

e
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4.3
State in detail the immediate automatic and manual actions for a

.

*

" Case B" Small Break LOCA es given in EP70~/A/1800/04
(3.0)

h n % A lf '.

2.0 Immediate Actions

2.1 Automatic

2.1.1 Reactor / Turbine Trip. -

O. t
2.1.2 Possible E.S. Actuation.

2.2 Manual

NOTE: Securing RC pump operation takes precedence over all '\
other immediate manual actions. (

2.2.1 IF, E.S. has been initiated automatically and RCS pressure
q'g,g (*) is less than 1550 psig,

OR the 50 F subcooling margin is lost,

Then trip all RCPs IbDIEDIATELY.

.

2.2.2 Verify automati: actions have occurred; if not, perform
manually. If ES has been bypassed due to heatup or '4

{O. ")) cooldown, initiate manually, as required, to maintain
pressurizer level and Reactor Coolant System pressure.

2.2.3 ' Check immediately for flow indication (*) on both HPI
loop injection lines.

(0.7) A. If no flow is indicated in "B" loop, open
(1)(2)(3)HP-409 ("B" Bypass Injection) within
10 n:nutes of ES r.ctuation.

'

B. If no flow is indicated in "A" loop, open
(1)(2)(3)HP-410 ("A" Bypass Injection) within

k 10 minutes of ES actuation.

2.2.4 Verify appropriate S/G Levels are being maintained.
(Low level limit with RC pumps, or 50% on the operating,, _.

range without RC pumps.)- r-

.

W.uu . 6?/c/A|1MC|cq- Lcw & R n tu (cde f
5

e

Q

.

, , - - - ,-.w-,n.n,-.,, - = - - - . - , . , _ - - - - , - . . , - ~ . , , -
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4.4 During the ectly phases of an RCS heatuo from cold shutdown to* .

250 Deo F 300 psi, in accordance with OP/1/A/1102/01 Enclosure*
.

4.1, the operator is directed to take the followinn action with( regard to letdown: (Select one). (1.0)

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

b. !!aximize letdown with one letdown r.coler in service to
achit ve maxinun l'eatup rete.

c. Minimte letdown with one letdown cooler in service to
maximize beatup rate.

-( d. !!aximize letdown to prevent boron precipitation during -

possible boron additions.

Answer:

c. Minimize letdown.

Reference: OP/1/A/1102/01 Enci 4.1 p9 4 " Note"

4.5 TRUE or FALSE. Durino an RCS heat-op from 250 Den F to Hot
r Shutdown conoitions, withdrawing Group 1 control rods to 50% is
( not reouired provided it can be shown that the reactor will be

greater than 1.0% Delta K/K shutdoun at 532 Deo F. (0.5)
.

'

Answer: Fal se.
Rods must be withdrawn, and shutdown narcin verified

Reference: .

OP/1/A/1102/01 Enci 4.2 po 1

4.6 During cold conditions, state two (2) actions taken to protect
aoainst cver pressurization cf the reactor versel (i.e..
violation of NDT limits)? (2.0)

,

(
Answer:

'

1)The POP.V setooint is adjusted usino the PORY NDT selector switch when RCS

1 tenperature is 1 ss than 325 Deo F.

2)The HPl icop "A" and "B"
in,iection valves and their bypass v lshut and their breakers taooed open. a ves are tanner'

Reference:
OP/1/A/1102/10 Enci 4.2 po 7 and 9.

.

.
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4.7 TRUE or FALSE. An LPI pump may run at no flew conditions for up( to 30 minutes, but may run with minimum recirc flowindefinitely.

(0.5)

Answer: False.
Can run with minimum recire for 30 min nax.

Reference:
_ OP/1/A/Il04/04 pg 1

( 4.8 What temperature indication is used to establish heatup and
cocidown rates while on LPI cooling with no RCPs operatina? (1,0)

Ans,wer:
'

LPI cooler outlet temperature.

Reference: CP/1,2,3/A/1104/04 po 2
. ._. '

1

4.9
( _Give _two (2) conditions reauiring that the reactor coolant

systen end the control rod drives be vented.
(2.0)

.

, Answer: ( 4, g,} '

If the RCS Temperaturt/ Pressure fall below or to the right of the curve in the" Control Rod Drive System (CRDS)" procedure.

Following a loss of level in the pressurizer below "0"
inches if nitrocen isin the pressurizer.

Fol'owing a loss of RC syer rrnscre indicatior curing which it cenrct he
snot.n that pressure vid not drop ceicw the curve in the "CROS" procedure.

f
Following loss of level in either Core Flood Tank below 0 inches if RC'

pressure is below Core Floort Tank pressure.
! ,_c 4, ,. R. .mv

. t oss of level indication in the M4+#e Tank. '

Reference: Duke MP.C Ouestion Bank 0 111.

.
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( 4.10 Datch the tenth values (TVL) for canma radiation for thefollowing materials:
(1.0)

a. Water 1. 2"
b. Concrete 2. 4"
c. Steel 3. 12"
d. Lead. 4. 24"

Answer:
.:'- c .9

.
.. ,.

* '

{ a) 24" b) 12" c) A" d) 2" '
,

Reference: Duke NRC Question Bank 0#122

4.11 Hydrazine is removed from the reactor coolant systen hv:
(Select one) (1,0}

a. By directing letdown throuch the normal or soare
purification demineralizer.

b. By spraying the pressurizer and ventino the LDST during
heatup.

c. By bleed and feed prior to beat up.g

d. Both a and c.
.

A,w sc;

b

R&suna : OP/1|A| no2-|ct 6n.) 9.2 PGy

4.12 Durino an RCS cooldown from 250'F. when coolino down the
pressurizer, and depressurizino the RCS, makeup is contrelled to<

( prevent an outsurge from the pressurizer into the hot le 'sh vI

is this done? .(1.0)

.

$h h *k

ponSig )voq%
at u* tcp

c$ he|> 4ers .edb ekw tt.q
het (q

pcdo up.e.whm %

sch.eE cr pr<.w wt.c, &cr tu tcy ctabuR.
c4 & 4 f c 4 W m d E. < n .

0kic < +c. t.. ; DP| lIO | |0 $ n c $ 0 ('jf I #{';}
.
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4.13 TRUE or FALSE. The fuel
C

i9 n in compression limit is less '!
restrictive than tts. 50*r n5conled curve derino RCS cooldownfo all temperatures and pressures.

(0.5)

Ama er:
;

6 J e..3

( R e.L m .e ~ < : oP///A/Isot/'10 Le l 'h b~ to c, l
,

4.14 TRUE or FALSE. According to EP/0/A/1800/04, Loss of Reactor.

T.'o'oTant, starting a Reactor Coolant Pump (RCP) is permissible at
RC pressurt >1600 psig; even if saturation conditions exist. (0.5)

.

hw

T> o < .

( 1% Sam o : sf/ofA/ /ECO/09 pg !!

4.15 Enclosure 1 (Pressure vs. Tenperature Curves) of EP/0/A/1800/04,
Loss of Reactor Coolant, defines a " Thermal Shock Operating
Region" (TSOR) and gives two cuidelines for detemining when the
RCS must be naintained witFin the TSOR. State the twn (2)
guidelines for deteminino whether er not tne P.CS should be
maintained within the TSOR. (2,0}

ksa m:
( |

Mah:m A 8 C 5 r.e: G A % 75ci$ u.i .wa<n i
-

t

A rue. Rc s i, im nu GC'%d & u.cL4 cam ra7;E
<Kt < ds I W f v.

SS
h) *ih . IfL5 is k vy % n GCQ & ctti Kt i\ a rt st

oW :~~~eC itP.E is ca ty tu t uz e4- % . Stilm;w
vetva ndr (udy vLwat '

//P-2L , hP-YC1, /rr-27, Apf/ot

fMs.~m : Ol'/c/AjisccJcy- fnt,l I

I
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4.16' ~TRUE or FALSE.
To protect aoainst boilino tbn steam ceneretors

'

upon loss of both main feedwater pumps unless emernrncydry, the operator should nanually trip the reactor immediatelyC
feedwater pumns are operating and flow is verified.

(0.5): y
:

_
A>.,,0 ve

K tu .

( R & <.c < . c : Ca:.n -e NS D:n b u 3. I M -

/> 4.17 TRUE or FALSE. Red Tags and Yellow " Hold" hee,s may be huno for# ''

personnel safetyc whereas White Taas are largely for protection> of eouipment.
(0.5)

, ,
,

. Anv>c e..
.

6.t. .

( kku v.c. t Oe.cnw ^!% D: n d iv<- 3 I* E ff b
t -

4.18 During a planned initiation of Natural Circulation Cooldnun,
OP/0/A/1102/16, the operator is directed to monitor pressurizer
level and LDST level. A sudden increase in either icvel while
pressure is constant or. decreasing accordine to this procedure,
is indicative of what problem? (1.0)

'

.

Gwet. : 1%,Ne- wid:ea in % Rcb
d

( Rdue : cP/E/4/w2./m f9 1
_

. L -

Ns

9

e

f

*
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With Reactor Coolant Pumps off, how is reactor coolant (1.0)4.19 a.
tempereture detemined?

If a flatural Circulation Cooldown is beino cor. ducted usinob.
only one OTSG, how is the bulk temperature of the loop with (1.0)
the nonsteamina'TISG best determined?
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If the HPI System has actuated because of low pressure ,4.20 conditions, it must remain in operation until one of two (2.0)
criteria is satisfied. State these two (2) criteria.

bns.,u mt

CAUTION: If the HPI System has actuated because of low pressure
concitions, it must remain in operation until one of
the icllowing criteria is sutistici:

.

1. The LPI System is in operation and a flow nte
(, in excess of 1(00 gpm in each line and the situation

has been stable for 20 minutes;
'

pR

2. All RCS hot and cold leg temperatures are at least 50 F
less than the saturation temperature for the existing
RCS pressure (see Enclosure 1), and the action is nece-
ssary to prevent the indicated PZR level from gomg oft ,

scale high.
'
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. 4.21 For non-LOCA over.:coling events where pressure drops below 1550
psig, select the one correct statement frnn the followino. (1.0)

HPI should be reset end throttled inmediately once the causea.
of the'nroblem has been determined to be non-LOCA
overcooling.

b. P.eactor coolant punps should be restarted immediately once
the cause of ,the problem has been determined to be non-LOCA
overcooling.

\

Reactor coolant punps should be restarted irmediately afterc.
( corricting the cause of the overcoolina if the 50*F -

subcooling margin is regained.
(d. Reactor Ccolant pumps should not he stoppeo if tne cause of

the probles has been determined to be e non-LOCA
overcooling, even if the 50*F subcoolina nargin is lost.
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