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REPORT DETAILS

TYPE OF EXAMS: Initial Replacement X Requalification
EXAM RESULTS:

| RO | SRO | Inst. Cert | Fuel Handler |
| Pass/Fail | Pass/Fail | Pass/Fail | Pass/Fail |
| | | A |
| | | | | |
|Written Exam | / | / | 2/1 | / |
| | P - | |
| | | | | |
|Oral Exam | / | / | 171 | / |
| ib | b 1 N e |
| | | | | |
|Simulator Exam| / | / | 1/1 | / |
AL SRS U | - |
| | | | | |
|Overall | / | / | 2/2 | / |
| l | | | |
RSN SO S - . o
1. CHIEF EXAMINER AT SITE: N. Dudley, NRC
2. OTHER EXAMINERS: R. Keller, NRC
3. PERSONS EXAMINED
Dieli, Armand G. Instructor Certification
Finnerty, Wayne M. Instructor Certification
Sundal, Harold W. Instructor Certification
Webber, Ronald C. Instructor Zertification
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Summary of generic strengths or deficiencies noted on oral exams:

Summary of generic strengths or deficiencies noted from grading of written
exams:

Weaknesses identified in a previous examination had not been corrected.
Cancidates answered correctly 86% to 44% of the questions repeated from
a previously administered examination.

Technical Specification 3.2.2.2.1 is incorrect and should read:

FTxy = Fxy(1+4Tq) vice FTxy = Fxy(1-Tq).

Comments on availability and candidate familiarization with plant
reference material:

None

Comments on availability and candidate familiarization with plant design,
procedure, T. S. changes and LERs:

None

Comments on interface effectiveness with plant training staff and plant
operations staff during exam period.

Staff was very effective in implementing planned transients on the
simulator and interfacing with candidates. One instructor was used as

an operator and provided the correct amount of support to the crew. His
proficiency as the secondary operator increased the difficulty of tripping
the plant on a transient,

Improvements noted in training programs as a result of prior operator
licensing examinations/suggestions, etc:

Prints were available in the main control room. A new administrative
procedure for updating and tracking the applicability of operating
procedures has been drafted and will adequately insure proper maintenance
of main control room procedures. (#50-470/84-05-01 closed)
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7. Personnel Present at Exit Meeting:

NRC Personnel

N. Dudley
R. Keller

Facility Personnel

W. Burchil)
D. Foley
W. Souder
8. Summary of NRC Comments made at exit interview:

The name of the clear pass on the operating examination was given.

The draft procedure for insuring applicability of main control room
procedures was discussed.

The following probiems with the simulator were noted:
1. Tc on Loop 12 read high during natural circulation.

2. No indication of a lifted relief valve on the HPI Header was
observed.

3. Annunciator audibles are not consistent with actuation and clearing
of alarms.

The efforts of the simulator staff in improving procedures was noted and
additional areas needing improvement were discussed.
9. Summary of facility comments and commitments made at exit interview:

Facility will implement the draft administrative procedure for
controlling operating procedures in the near future.
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10. CHANGES MADE TO WRITTEN EXAM

Question No,

5.03.b
(answer)

5.04
(answer)

5.05
(answer)

5.08

6.02a.
(answer)

6.05a.
(answer)

6.06a.
(answer)

6.06b.
(answer)

6.10c.
(answer)

Change
Change

Change

No Change

No Change

Addition

Addition

Addition

Change

Addition

Change

Reason

Changed to "remains the same" since
pressurizer level program does not begin
to increase until 15% power.

Figure 14 change to reflect the fact
that water/fuel ratio does not change
substantially over core life.

"Effects generator output, system
voltage" was not included in answer key
since answers will be evaluated as to
candidates understanding of reactive
Toad.

Candidates were verbally informed that
emergency buses were available.

Accept also "overpressurization of RCS
by Design", which is the purpose of
pressurizer safety valves.

Accept also "in cores” since incore
nuclear instruments (NI) do provide
indication ¢f nuclear power.

Accept also "APD-ASI indication", since
a failed NI detector will cause skewed
ASI indications.

Delete word "1ight" from "Leve! 1
bistable energized" since level 1
bistable effects trip signals in
addition to energizing a light.

Accept also "Tavo-frof mismatch” since
failed NI channel will effect Tave
reading.

Changed to "SW needed to provide
cooling to equipment (auxiliary bufld-
ing or containment afr cooler) during
plant operations" to reflect Technical
Specifications Design Basis for Service
Water System,
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U, §., NUCLEAR REGULATORY COMMISSION
SENIOK REACTOR OFERATOR LICENSE EXAMINATION

FRETHETY! C-E SIMULATOR
REAETBE TYFE!

EXAMINER!

AFFLICANT!
INSTRUCTIONS TO AFPFLICANT:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answver sheets. FPoints for each
question are indicated in parentheses after the question., The passing
grade requires at least 70% in each category and a final grade of at
least 80X, Examination papers will be picked up six (&) hours after
the examination starts,

% OF
CATEGORY X OF APPLICANT'S CATEGORY

CATEGORY

r : THEORY OF NUCLEAR FOWER FLANT
OFERATIONy FLUIDS» AND
THERMODYNAMICS

PLANT SYSTEMS DESIGNs CONTROL
AND INSTRUMENTATION

PROCEDURES - NORMAL» AENORMAL
EMERGENCY AND RADIOLOGICAL
CONTROL

ADMINISTRATIVE FROCEDURES
CONDITIONSs AND LIMITATIONS

100.00 TOTALS

FINAL GRADE ____ ot o

All work done on this examination 18 MYy OWn. I have neither
given nor received sio.

AFFLICANT '8 SIGN*TURE




THEORY OF NUCLEAR FOWER FLANT OFERATION» FLUIDS» AND FAGE 2

QUESTION 5.01 (2.00)
Choose the correct response to each of the following. (2.0)

1. Moderator temperature coefficient becomes more negative from EOL
to EOL primarily because of !
A. The larger change 1in resonant escape probability per degree change
in moderator temperature.
E. The larger change in core leakage per degree change in moderator
temperature.
C. More thermal neutrons are available for absorption in the moderator.
D. The smaller change in thermal vtilization factor per degree change
in moderator temperature.

2. Doppler coefficien (Aglldcgroc F fuel) becomes more negative from
BOL to EOL because of.

A, An increase in effective fuel temperature.

E. Clad creep and fuel pellet swell.

C. The production of plutonium=-240.

D. The overlapping of resonant peaks.

3. Control rod worth is greatest.
A. At higher boron concentrations
. At higher moderator temperatures
C. At low boron conucentrations
D. At iower moderator temperatures

4, Beta effective decreases over core life because!

4. The fraction of neutrons which are born delayed as & result
of fission of U23% changes as the fuel is depleted.

E. The resonance absorption region of U238 broadens as the
core ages.

C., The response of the reactor Lo changes in reactivity
becomes faster as Lhe core ages.

D. The percentage of fissionable i1sotopes vary as the core
ages.,

QUESTION S.02 (1.50)

After criticality is schieved) the startup procedure requires
the operator to level power at 10 -~4% power to record critical
data. The operator establishes » ZERD DFM SUR and verifies that
the wide indication is steady with no rod motion, One minute
laters the operator notices that power 1is increasing.

Explain why?




%, THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDS» AND FAGE 3

“THERMODYNAMICS

QUESTION 5.03 (2.00)
Would reaching the point of adding heat INCREASE» DECREASE, or

have NO EFFECT on each of the following parameters if 2 constant
reactivity addition continued? (assume all controls in avtomatic)

a. Start Up Rate (SUR)
b. Pressurizer level

2« T cold
4, Turbine bypass controller output

QUESTION 5.04 (1.50)

Indicate on the attached Keff vs Water to Fuel Katio figure
the point where the reactor would be operating at (A) the
beginning of lifer and (B) the end of life. What is the
sa jor reason for the operating point to vary with core age”?

QUESTION 95.09 (1.50)

a. MWhen the turbine generator is loadedsy how is reactive load
(KVAKS) measuredy and how does the amount of reactive load

effect generator operations? (1.0)
b, How is reactance ad justed? (0.%5)
QUESTION S.06 (1.50)
Explain how an air ejector reduces the pressure in the main
condenser . (1.5)
QUESTION S.07 (2.00)
2. Describe how the cooldown rate would be controlled while on
(1.0)

natural circulation.

b, HOW and WHY would delts T and flow rate observed during natural
circulation conpare 10 minutes and 1 hour after a trip from

100% power accompanied by 2 loss of all Reactor Coolant Fumps.
(1.0)
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§. THEORY OF NUCLEAR POWER FLANT OFERATION, FLUIDS: AND PAGE
===~ SRERMODYNANICS — T b o~y
QUESTION 95.08 (2,00)

If all site power was lost and pressurizer heaters could not be
energized: covld the plant be maintained grester than 40 degrees

subcooled if all equipment operated properly? Justify your
answer.

QUESTION 5,09 (2.00)

Figure 1-1 depicts @ closed loop system with two paerallel centrifugal
pumps and four parallel heat exchangers.Initially,both pumps are
running and all four(4) heat exchangers are in service. What would
the flow rate be through the 2 heat exchanger if the second pump is

stopped (#1,Z and 3 heat exchangers and pumps are identical).
Show all work.

QUESTION S5.10 (3.00)

Would fuel center line temperature INCREASE, DECREASE, or REMAIN
THE SAME in each of the following situations? EBriefly explain.,

. Power decreases wilh constant Tave.

b. Tave increases with constant power.

c. Core age increases with constant power

d. Pressurizer pressure increases with constant power.

QUESTION 5.11 (3.00)

8. MWith an initial count rate of 20 cpsr reactivity is added
to increase the count rate to 40 cps. What would be the
effect of adding the same amount of reactivity again?

Explain your answer. (1.95)

b, With an initial power level of 10%y reactivity is added
to raise power to 20%. What would be the effect of adding
the same amount of reactivity again? Explain your answer. (1.95)
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€. THEORY OF NUCLEAK FOMER FLANT OPERATION, FLUIDS, AND FAGE
T st
QUESTION 5.12 (3.00)

I1f at EOL power 1is reduced from 100% to 50X and stabilizedy
breifly explain HOW and HHY each of the following plant parameters
will be affected over the next $ hours. Assume all systems are in
automatic: rod control is in manual sequentialy and no operator
action is taken.

2. RCS temperature

b. RCS pressure

c. S/C pressure

d. Turbine Generator control valve position
e. Feed flow

w



FLANT SYSTEMS DESIGNs CONTROL:» AND INSTRUMENTATION

QUESTION 6.01 (2.50)

What effect will an SIAS have on each of the following companents?
SALT

2. Gee Water System outlet valves on the Component Cooling HWater
’ t’t exchanger.
b. Water System outlet valves on the Service Water heat exchanger.
c. The three (3) High Fressure Safety Injection Fumps.
4. The three (3) Salt Water Fumps.

2.

s Service Water supply valves to the containment air coolers,

QUESTION 6.02 (2.50)

If the RCS pressure is 350 psiar RCS temperature is 340 F»
and warming of the Shutdown Cooling System (SDC) has NOT
startedy HOW and WHY is the RCS protected against an
overpressurization?

hould resin damage occur if the SDC System was lined

vp to the CVCS purification 1on exchangers and the RCS
temperature was above 140 F? Assume any auvtomatic protective
features function correctly. EXFLAIN your answer.

QUESTION 6.03 (2.,00)

Answer the following questions 1in terms of system components,

and flow paths to be used. A detailed step by step procedural
description 1s not required,

a. If level is increasing in a Safety Injection Tank (SIT)
due to leakage from the RCS» how 1s leve) controlled?

b. How would proper boron concentration be maintained 1in
the SIT if RCS inleakage continued?

QUESTION 6.04 (2,00)

Indicate on the figure of the ring bus the normal breaker

lineup for Unit 1's main generator 1in operation and Unit 2's
main generator secured.

Indicate on the figure of the ring bus the expected breaker

lineup one minute after 2 reactor trip on Unit 1 if Unit 2°'s
main generator is secured.







6. FLANT SYSTEMS DESIGN,» CONTROL. AND INSTRUMENTATION FAGE

.-------y——------—-----—----—---------—--——---—--—----

QUESTION 6.05 (2.50)

What alternate instrumentation can be used to verify each of
the following indications!

s. Nuclear excore instrumentation (THO sets regu.red) (1.0)

b. Subcooled margin meter (ONE set required) (0.%5)

c. Tavg (THO sets required) (1.0)
QUESTION 6.06 (2.50)

a. What FOUR alarms or indications would be received if the
lower detector of 2 linear power safety channel failed low
when reactor power was at 20%7

b. What FOUR alarms oOr indications would be received if the
vpper detector of @ linear power safety channel failed high
when reactor power was at 100%7

QUESTION 6.07 (3.00)

Will the plant trip as 3 result of the following situations.
Explain your answers. Consider each situation separately.
(FOUR figures are provided)

a. 120 volt vital bus A is deenergized and channel E
pressurizer pressure indication fails high.

b. Loop 1 Tc channel A fails high and loop 2 Th channel E
fails high while at BOX power.

¢. The Flow Dependent Setpoint Selector Switch is placed in
the 3 pump position while at 70% power and Axial Shape
Index is -0.3.

d. SG 1 pressure channel A fails to 400 psia and SG 2 pressure
channel fails to 450 psia while at 60% power.

QUESTION 6.08 (2.00)

What FOUR ways do Engineered Safety Features function to mitigate
the consequences of an incident and thereby enhance the protection
of the public against the accidental release of fission products?



.-----‘----------—------------‘-------------—--------—

QUESTION 6.09 (3.00)

Explain how the plant would respond to a loss of both main feed
pumsps if all systems are in automatic and no manual acticn is
taken. Follow the transient until the plant stabilizes.

Include reactors feedwaters turbiner steam generator» and
pressurizer.

QUESTION 6.10 (3.00)

Why must each of the following components be operable prior
to initiating shutdown cooling?

a. Low pressure safety injection pumps
b. Component cooling water pumps

c. Service water pumps

d. Both engineered safeguards buses

FAGE



7. FROCEDURES - NORMAL» AENORMAL» EMERGENCY AND

QUESTION 7.01

for each of the following questions choose the correct response.

1, MWhich RCS Inventory Control Success Fath should be followed if
subsequent to @ reactor trip the RCS pressure is 1500 psia
and pressurizer level is decreasing.

A. Via Containment Sump Recirculation
BE. Via LPSI
C. Via HPSI
D. Vis CVCS

Which Loss of Heat Removal Success Fath should be followed

if after a reactor trip from 100X power 2al]l] RCP's are securedy
RCS pressure is 1200 psiar» both the Steam Bypass Control System
and Feedwater Regulating System are operating properly» RCS
temperature is 450 F, and pressurizer level is 150°*?

A. Normal RCS heat removal

€. RCS heat removal via HFSI and SGC

C. RCS heat removal via cnce through cooling
D. RCS heat removal via shutdown cooling

Which RCS Pressure Control Success Fath should be followed
if after a reactor trip and subsequent Safety Injection
Actuations RCS temperature 1s 532 Fy RCS pressure 1s

2100 psiar SC pressure is 900 psia» and pressurizer level
is 200°*7

A. Via heaters and sprays
B. Via CVCS

C. Via HFSI

D. Via PORV(s)

Which Containment Integrity Success Fath shoulu be followed
if 30 hours after a LOCA containment pressure 1s 3.0 psigr
hydrogen concentration 1s .5%» and high radiation levels
exist in the containment?

A. RAS actuation and verification
B. CIAS/CSAS actuvation and verification

C. Containment HZ Control actuwaticn and verification
D. CRS actuation and verification
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7. FROCEDURES - NCRMAL» AENORMALy» EMERGENCY AND

---—-------—------—----,-----—-—-----—---—-----—

QUESTION 7.02 (2.00)

2. Hhat is the minisus tiwme restriction placed on an increase
in power from 10X to 60X7? Figure E.6.1 is provided.

b. What THWO Turbine Generator control circuvits can be used to
increase load and how do they differ?

QUESTION 7.03 (2.00)

s. Wby must the Steam Dump and Bypass Control System controllers
be kept in AUTOD during normal plant operations?

b. Why must the turbine bypass valves be verified shut if
vacuum is lost to the condenser?

QUESTION 7.04 (2.50)

What actions should be taken by the control room operator
if during refueling the Main Ventilation Stack radiation
monitor alarms soon after an approved waste gas discharge
is started”

QUESTION 7.05 (3.00)

What corrective actions should be taken in each of the following
situations in accordance with Reactor Trip procedure EOF-1.
Consider each situation seperately.

a. An anticipated transient without a scram (ATHS) hszs
occurred.

b. RCS pressure drops to 1500 psia following a reactor trip.

QUESTION 7.06 (2.00)

Where should the following personnel report when 2 Site
Ares Emergerncy 1s declared?

2. Operations shift personnel

b. Shift Technical Advisors

c. Duty Officer

d. Director of Station Emergency Operations

e. Duty Health Fhysics Technicians

FAGE

(0.6)

(1.4)

(2.0)
(1.0)

10



7. PROCEDUKES - NORMALs AENORMAL» EMERGENCY AND

QUESTION 7.07 (3.00)

Ar entry into the containment is required while a2t 100% power
and will result in an estimated whole body dose of 120 mrem.
The following four candidates are equally qualified to perform
the task. MWhich candidate may be allowed to perform the task
in accordance with administrative procedures.

Explain your reasons for accepting of rejecting each candidate.
No waivers can be obtained.

CANDIDATE 1 2 3 a
SEX male male female nale
AGE . 27 38 24 20
WK/EXPOSURE 200mren 100mrem Omrem 30mrem
QT/EXFOSURE ? 900mrem 20mrem 800mrem
ACCUM LIFE EXPOSURE ? 54000mrem 2200mrem 4000mrem
REMARKS History None 3 months None
unavail- pregnant
able
QUESTION 7.08 (2.50)

What are FIVE (of the seven) conditions which must be verified
prior to selecting the Automatic Sequential Mcde on the CEA
Control System?

QUESTION 7.09 (3.00)

In accordance with EOF 7‘k Reactivity Controls what are the THREE
reactivity control success paths and WHEN would each be vsed?

QUESTION 7.10 (3.00)

A Recirculation Actuation Signal (RAS) has occured following
a large break LOCA.

a. What THREE auvtomatic actions should have occurred?

b. What manuval actions should be taken to direct cooled
water from the SDC Heat Exchangers to the HFSI pumps?

FAGE

(1.8)

(1.2)

11



8., ADMINISTRATIVE FROCEDURES: CONDITIONS» AND LIMITATIONS FAGE

QUESTION 8.01 (1.00)

What THREE items must the Senior Control Roum Operator document
in his log upon termination of 3 liquid or gaseous radioactive waste
release?

QUESTION 8,02 (2.00)

What THREE requirements must be met to allow @ Shift Supervisor
to make @ temporary change to & procedure?

QUESTION 8.03 (2.00)

What actions: 1f anys should the Operating Shift Supervisor take

if the plant 'is in Mode é» fuel loading is in progress» and

the Refueling Senior Reactor Operator reports, *We have just lost
the auvdio count rate out here in the containment, but I'm in
position to load this fuel bundler so I'll lower it down to prevent
leaving @ suspended load over the core.* Justify your answer.

QUESTION 8.04 (2.50)

Indicate by position and quantity the minimum number of persons
required by Technical Specifications during a plant heatup?

QUESTION 8.05 (2.00)

During the @mia shift the four Fressure Channels read 2240 psia
2250 psiar 2350 psiar and 2260 psia respectively and all track
with pressure changes. What actions: if anyr should the Shift
Supervisor take if no instrument technician is available on
shift.

12



8. w»DMINISTRATIVE PROCEDURES: CONDITIONSs AND LIMITATIONS FAGE

QUESTION B8.06 (3.00)

What actionss if any» should be taken if the plant i1s at 95X power
with 2ll rods witharawn and the computer printout indicates!:

Axial Shape Index 3. /3
Radial Peaking Factor (Fr) 1.5
Azimuthal Power Tilt (Tq) 0.04
Planar Radial Feaking Factor (Fxy) 1.65

Maximum allowable fraction of rated
thermal power (N) presently in use 1.0

Operation at this power level is desirable if at all possible.
JUSTIFY your decision. Technical specifications 3.2.1 through 3.2.4
are provided.

QUESTION 8.07 (2.50)

If while in mode é with the reactor vessel head removed and core
alterations in progress: the reactor operator discovers that the
boron concentration of the primary system is 1600 ppm.

a. As the shift supervisor what are your actions as outlined

in the Tech. Specs.? (2.0)
b. How soon do you have to perform these actions? (0.5)
QUESTION 8.08 (2.50)
a. 1If a Safety Limit has been violateds, what THREE actions must
be performed? (1.%5)

b. What are the TWO Safety Limits? (1.0)

13



€., ADMINISTRATIVE FROCEDURES: CONDITIONS, AND LIMITATIONS FPAGE 14

QUESTION 8.09 (3.00)

For each of the following events explain briefly why the NKRC
SHOULD or SHOULD NOT be notified within 1 hr.

a. During instrument testing while at power: three pressurizer
pressure safety channels are somentarily place in bypass.

b. While at power, Tave momentarily dips to 510 F and then
returns to normal.

c. Refueling water tank level falls below 400,000 gallons and
csnnot be restored.

d. During surveillance testing an expected actuation of LFPIS
train A occours.

QUESTION B8.10 (4.50)

For each of the following situations indicate what REQUIREMENT»
if any» applies and what ACTION, if any» should be taken. Consider
each situation seperately.
2. Diesel generator A's operability load test: which is required
every 31 days:y is scheduled for today. The last three tests
were completed 36+ 68, anc 102 days ago respectively. The

plant is at 100% power. (1.5
b. The plant is-at 295 F and heating Up at 1 F per minuter when
an HPSI pump is found inoperable. (1.5)

c. The plant is at 100X power when it is determined that the
discharge valve for one auxillary feedwater pump is failed

shut and cannot be repaired for 4 days”? (1.5)
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DUL002C4%0
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DUD0000493
DUD000049S
pUDO0004%6
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%, THEORY OF NUCLEAR FOWER FLANT OFERATION: FLUIDS» AND

ANSHERS -- C-E SIMULATOR -84/06/18-DUDLEY N,

ANSHER S.01 (2.00)

1. 0 C.5]
2, C [.95)
3. & [.5]
4. D [.5]

REFERENCE
Ceneral Reactor Operating Characteristics p 9+263 fig. 15
Nuclear Physicss Reactor Theory p 150

ANSHER S.02 (1.50)

When rods were inserted only prompt neutrons were affected
and reactor power was stablized.[0.75) During the time that
the operator was taking critical datas the delayed neutrons
contributed to the overall neutron population [0.75] thus
power increases.

REFERENCE
C~E Reactor Theory pgs. 74-76

ANSHER $.03 (2.00)

;: de:‘ &%‘%E’& program)

¢. Increase (due to Tavg program)
d. Increase (due to removing more heat) [0.5 eachl

REFERENCE

SD: General Reactor Operating Characteristics p 14
Pressurizer Level and Pressure Control Systems p 23
Steamy Feeds and Condensate Systems p 12-14

ANSHER 5.04 (1.50)

See attached figure [0.5 for each pointl.
kRemoval of boron from RCS. [0.5]

REFERENCE
GCeneral Reactor Operating Characteristics p 14-20

FAGE

(1.5)

(1.5)
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€. THEORY OF NUCLEAR POWER PLANT OFERATION, FLUIDS, AND PAGE
e T e A

ANSWERS -- C-E SIMULATOR -84/06/18-DUDLEY yN.

ANSWERK  5.05 (1.50)

a. Measures the difference in vector angle between current and
and voltage., [0.25] Provides indication of circulating currents
which affects heating of windings. [0.7%51

(1.0)
b. Using generator voltage ad just (0.5)

REFERENCE
Basic Theory Review p 3-12:3-12

ANSHER 5.06 (1.50)

Steam is directed through a nozzle (into a nixing’cha-ber)v which
lowers pressure. [0.6] The lower pressure causes 33ses ani-de
to flow into nozzle. [0.6) The mixture is then carried out the

diffuser. £0.3] (1.95)

REFERENCE
Basic Theory Review p 3-4-3

ANSHER $.07 (2.00)

a. Cooldouwn is controlled by controlling the steam and feed
flow from the $/G.[0.5]1 If steam and feed flow goes upr» the
cooldown rate is increased. [0.3] (1.0)
b. The higher the amount of decay heat which must be removed:
the higher the delta T and flow rate will be. [0.95]
Tern minutes after the trip decay heat will be about 3%
reactor power and 1 hour later decay heat will be about 1.5X. [0.35]

(1.0)
to setup.

REFERENCE
§D: Natural Circulation - loss of forced coolant flow pe 7

16



5. THEORY OF NUCLEARK POWER FLANT OFERATION, FLUIDS. AND PAGE
e o d e

ANSHERS -- C-E SIMULATOR -84/06/18-DUDLEY N,

ANSHER  5.08 (2,00)

Yes. (0.4

HPIS shut off head is 1270 psi [0.4] which corresponds to a saturation
temperature of 574 F [0.43

Tavg is maintained at 532 F by SECS [0.4] therefore the plant
would be 42 F subcooled. [0.4] (2.0)

REFERENCE

§D: Engineered Safety Features» P 8

SD: Stesam» Feed» and Condensate System» p 14
Steam Tables

ANSHER 5.09 (2.00)

See Figure 1-1, With one pump stoppedsthe flow rate at a given head is
halved.[0.5) Sketch a one pump head capacity curve and pick off

off the flow rate where the one pump curve intersects the system
curve’ (100gpm) [0:S), Draw 2 straight line to the left until it
intersects with the HX. #4 curve(40 gpm) . [0.5] 100gpm=-40 gpm leaves

60 gpm for the remaining HX's? or 20 gpm each. [0.5]

(2.0)
REFERENCE
CCNPP module 14.0 requal man.

ANSHER $5.10 (3.00)

a. Decreasel0.25)y smaller delta T required to transfer more energy
from RCS. [0.5]

b. Increasel0.25)+ center line temperature responds to RCS temperature
inorder to maintain constant delta t across cladding. [0.5]

¢. Decreasel0.2%)y fuel swelling and clad creep reduce clad gap
which reduces delta T across gap and lowers center line temp., [0.5]

d. No changel0.25), pressure has little effect on heat transfer in
subcooled fluids., [0.5]

REFERENCE
§D: Thermal Hydraulics p 18-27



5. THEORY OF NUCLEAR FOWER FLANT OFERATION, FLUIDS» AND
e e e S R
ANSHERS =~ C-E SIMULATOR ~-84/06/18-DUDLEY N,
ANSHER S5.11 (3.00)
8. Reactor would be supercritical £0.751.
By doubling count rate 1-keff 1is halved. [0.5]
By adding same amount of reactivity keff would be greater
than 1. [0.25) (Numerical calculations may be vsed)
b. About 30% power [0.735]
Total power defect changes linearly [0.753
REFERENCE

CE Nuclear Physics Reactor Theory and Core Operating
Characteristicsy, p 139-147
Technical Data EBook:» p22

ANSHWER $.12 (3.00)
a. Decreases ("15 F) [0.3] due to buildup of Xe £0.31
b. MHeld constant [0.3] by PPCS spray and heaters £0.33
c. Decreases [0.3) due to the decrease of Tavg [0.3]
d. Increases (0.3) due to lower S/C pressure £0.3]
e.® Constant [0.3) increases slightly due to increased steam
flow but decreases slightly due to more ETU/lba transfered
at lower pressure. [0.3]
REFERENCE
SD: General Reactor Characteristics p 23» 39y 45

Pressurizer Level and Pressure Control Systems p 2
Turbine Generator p 15

Stean Tables

FAGE 18
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ANSWERS -- C-E SIMULATOR -84/06/18-DUDLEY N,

ANSHER 6.01 (2.50)

a. Valves on both HX open

b. No effect

c. Tuo of three pumps start

d. Two of .hree pumps start

e. Valves open (0.5 eachl

REFERENCE

System Descriptions! Support Systems pp 31607
ESF pp 22-23

ANSHER 6,02 (2.50)

a. RCS is protected by the primary safety valves [0.5] since
Tave is greater than NDT., [0.5] o 0 sAPAESS WRTRATECT 0 RCS 87 DERN

b. Yes [0.5) SDC connection to the CVCS is downstream of the
letdown heat exchangers» which cools the RCS water to below
140 F [0.5) and downstream of the temperature sensor used
for shifting the demineralizer bypass valves [0.5]

REFERENCE
§D: CVCS p 12

ANSHER 6.03 (2.00)
a. Drain SIT to RCDT

b, Fill using RWT and containment spray pump [0.7]
Drain to RCDT. [0.61

REFERENCE

D! Engineered Safety Feature p 34
OF C.13 p 415

ANSHER 6.04 (2,00)
2. see attached sheet [0.2 eachl
b, see attached sheet [0.2 each]

FAGE

(2.5)

(1.0)

(1.5

(0.7)

(1.3)
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6. FLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION FAGE 20
ANSWERS =-- C-E SIMULATOR -84/06/18-DUDLEYN.
REFERENCE

D! Electrical Fower Distribution
EOP -7E p 4

ANSHER 6.05 (2.50)
2. 1. Delta T Power [0.35]
%. z’&g’floao feed temp.» SG press. (calorimetric) [0.5] (1.0)
b. PZR pressures Tavg [0.5] (0.5)

c. 1+ The Te
2. SG pressure
3., Incoro.TC's [0.5 each for any twol (1.0)

ANSHER 6.06 (2.50)
PD

8. kod Drop alarm
Automatic Withdrawal Prohibit (AWF) alarm
Level 1 bistable energized 34
Subchannel comparator deviation lights
(lower power on that channel) (0.3 each]

b. High power level channel trip
Axial flur Offset channel trip
TH/LP channel trip

Subchannel comparator deviation light (0.3 eachl
ngz - [auf MSHATC R
REFERENCE

§D! Nuclear Instrumentation p 28-31

ANSHER 6.07 (3.00)

a. Yes [0.35] deenergizing channels provide a trip signal. [0.4]
b, Yes [0.35) TM/LF channel A and E trip. [0.4]
c. No [0.35] flows powersTH/LFr and AFD values are all less
than the reduced setpoints. [0.4]
d. Yes [0.35) each SG pressure channel auctioneers lowest pressure
from the SG's. [0.4]

REFERENCE
8D: RPS p 5+13,14-16+36-37



6. FLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION FAGE 21
ANSWERS -- C-E SIMULATOR -84/06/:8-DUDLEYN.
ANSHERK 6.08 (2.00)

Cool the reactor core

Limit containment pressure (magnitude and duration)

Provide long tere post incident cooling

Reduce airborne radiocactivity in containment (0.5 eachl (2.0)

REFERENCE
§D: Engineered Safety Features ¢ 1

ANSHER 6.09 (3,00)

Reactor trips on low SG level (-50%) £0.63

AFW starts on low SC level (-40*) and maintains level [0.6]

TG trips on Reactor trip [0.6]

SBCS bleeds steam to maintain SG pressure (900 psia) [0.6]

FZR level controls FPzr level (120° to 160*) [0.3]

PZR pressure control controls PZR pressure (2225-2300) £0.31 (3.0)

REFERENCE
EOF 6! Loss of Feedwater
SD: Steam Feed and Condensate System p 14,44
PZR Level and Pressure Control System p 7:18

ANSHER 6.10 (3.00)

8. LPSI needed to circulate water through the core [0.73]

b. CCH needed to provide cooling to SDHX [0.75]

c. SW needed to provide cooling Yo—CEH—NXRL0. 75D FQuirmenT  (Adr Buleoit- 08 (THT
d. Seperate buses needed to provide reliability [0.75] ATA (COLERS)

REFERENCE

c.P. «+ C.s12.1

SD: ESF p 11
Electrical Distribution p B
Support Systems p 1

7.5, P B 3/4 7-3



7. PROCEDURES - NORMAL» AENORMAL ., EMERGENCY AND

RADIOLOGICAL CONTROL

ANSHERS -- C-E SIMULATOR -84/06/18-DUDLEY N,
ANSWER  7.01 (2.00)

1. 0

2. B

3. A

4. &0

REFERENCE

EOF 7B fig 5.1

EOF 7C p 19

EOF 7B p 12

EOF pRp—ttr FL 52/

10
ANSWER  7.02 (2.,00)

a. 35 min.
b. Load set [0.3) changes the setpoint at which the 16
attempts to control load £0.2) at selected rate [0.2]
Load limit [0.3) requires that the load set be above the
load limit and load is controlled on the limiter [0.2]
at maximum rate [0.2]

REFERENCE
OF B.6 p 2-3» 7

ANSHWER 7.03 (2.00)

a. Provides heat removal capacity following 2 reactor trip
inorder to remove decay heat.

b. Prevents over pressurizing the condenser following the
reactor trap.

REFERENCE
OF F.3 p 11

ANSHER 7.04 (2.50)

Initiate @ containment evacuvation signal ([0.6]

Initiate a containment radiation sianal [0.6]

Shift the four containment cooling fans to high speed/high
SW flow [0.6]

Secure waste gas discharge £0.71

FAGE

(0.6)

(1.4)
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7. FPROCEDURES - NORMALs AENORMAL) EMERGENCY AND

ANSHERS -- C-E SIMULATOR -84/06/18-DUDLEYN.
REFERENCE

EOF 8 p 2

ANSHER 7.05 (3.00)

a. Depress both Rx trip pushbuttions £0.51
De-energize CEDM MG sets [0.5]
Manually initiate auxillary feedwater [(0.5]
Manuvally initiate SIAS [0.5]

b. Verify SIAS or manually initiate 0.5
Stop all RCP's [0.5]

-== REFERENCE --- (DUD0000491) ---
EOF 1 pp 2-5

ANSHER 7.06 (2.00)

a. Control room

b. Control room

c. 2Control room tFeschaicei—Suvpport—Eenterly
d. Emergency Operating Facility

e. Control room - (0.3 each)

REFERENCE
EFIF 4102 p bh3-bh4, bhé

ANSHER 7.07 (3.00)

1 No [0.35) because he would exceed 300 mrem/qt [0.4]

2 No [0.35) becavse he would exceed admin., limit of 1000 mrem/qt
3 No [0.35] because she would exceed limit of 125 eres/qt [0.4]
4 Yes [0.35) exposure would be less than 1000 mrem/qt [0.4]

REFERENCE
Radistion Science fig. 1-1

FAGE

(2.0)

(1.0)

[0.4]
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7. FPROCEDURES - NORMAL» AENORMAL, EMERGENCY AND FAGE
~==~RADIOLOGICAL COnTROL

ANSWERS -- C-E SIMULATOR -84/06/18-DUDLEY N,

ANSWER  7.08 (2.50)

Flant computer in service
Reactor power greater than 15%
Tavg and Tref matched (2 F)
No CHF or AWP alarms .
Reactor power and Turbine load stable
RRS 1 and 2 stable with no CEA motion demand
FPZR level controlling
£0.5 each for any 5]

REFERENCE

ANSHER 7.0% v (3.00)
CEA insertion [g;Ql used when greater than 2 rod bottom lights
not litod[ggps and rods indicate out on metrascope t%ﬁpi

Borate via CVCS [0213 when greater than 2 CEA not inserted t6v27¢
reactor power > 5% or increasing Es~fn RCS pressure > 1200psia [0.2]

Borate via HFSI t‘tAl when greater than 2 CEA not inserted #6r8¥
reactor power >5% or decreasing [6+28 and RCS pressure

< 1200 psia [0.2] (A
REFERENCE
EOF 784 p 9
ANSHER 7.10 (3.00)

8. LPSI puwp stops to.‘]

Recirculation valves from containment sump will open co.‘B
Recirculation miniflow valves close [0.%3

b. Open HFSI pump suction crossover valves [0.6]
Ad just containment spray valves to adjust flow [0.6]

REFERENCE
oF C.16 p 3-5
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ADMINISTRATIVE PROCEDURES» CONDITIONS, AND LIMITATIONS

ANSWERS =- C-E SIMULATCT ~-84/06/18-DUDLEY N,

ANSHER 8.01 (1.00)

Time [0.32
Release number (0.3)
Maximun flow rate [0.4]

REFERENCE
AF -11 p 7

ANSHER 8.02 (2.00)

Intent not altered [0.6]

Approval by %wo members of plant staff [0.4]) one of whom holds an
8RO license [0.4]
Change documented., reviewed by POSKRCy» and approved by Flant
Supe intendant [(0.6] ( dets ant addrics Uanivisnses SAreEry 0.{»11%) (2.0)

REFERENCE
105; . 6’10
,:_uro-”.np-,o PS

ANSHER 8.03 (2.00)

Order Refueling SRO to move fuel to 2 safe and conservative position
ity tower—tihe—fwveid [0,75)

Suspension of fuel loading is required by loss of audio count rate. [0.5]
8RO is in charge of overall plant operations. [0.7351]

(2.0)
REFERENCE
AF ~-12 p 3

ANSHER 8.04

s0L [0.5]
oL [0.4]
Non-licensed (0.4]
§TA (0.4]
HF [0.4]
Fire Brigade [(0.4]

REFERENCE
T.8. p 61y 6-3




8. ADMINTISTRATIVE PROCEDURES» CONDITIONS» AND LIMITATIONS FAGE

ANSHWERS -- C-E SIMULATOR -84/06/18-DUDLEY N,

ANSHER 8.905 (2.00) S o
sDeclare channel C inoperable !g;?iz
Bypass channel C(ans operate in 2/3 coincidence +oFEF
which is allowed by T.S) tovE3e[/-00] (2.0)

g . . .
W""""‘l v -t erie ol Al s - i et

REFERENCE

7080 3"

ANSHER 8.06 (3.00)

Within 2 hours and e every B8 hours verify Ftr and Ftxy are

within limits., [

Replace N=1.0 with N-o.g&'in the M x N calculation and verify
operations in acceptable region. [0.35]

Ftr is within limits (1.56) [0.5] r

Fixy, 49 within limits (S84 €65 Reoue Pewee 10 Rirufs £, yo wiTved (3.0)

Dot 1,76 LINETS L1-0]
REFERENCE
T.8. p 3/4 2-1 to 2-12

ANSHER 8.0’ (2.50)
#a. Suspend all operations involving core alterations or positive
reactivity changes [1.0]. !niti't§5‘ﬂ%u§° ' )boration
at > 40 gpm of 1750 ppm boric acidvunti "Ke 18 < 0.95
(or boron concentration is >175C ppa) [1.0] (2.0)
b. Immediately (0.5)
REFERENCE

Calvert Cliffs Tech. Specs. pg. 3/4 7-1
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8. ADMINISTRATIVE FROCEDURES, CONDITIONS: AND LIMITATIONS FAGE
ANSMERS -~ C-E SIMULATOK ~84/06/18-DUDLEY N,
ANSHER 8.08 (2.50)

a. 1. Facility placed in at least hot standby within cne hour.

2. NRC operations center notified by phone as soon as
possible and in 2l. cases within one hour.

3. Safety limit violation report shall be prepared and submitted
ACEPT APPiLACE Acried """"’t‘?‘o 0.5 eachl (1.5)

b. 1. The combination of thermal power, pressurizer pressure
and highest Tc shall not exceed the limits of the T. S.
curve (2.1-1) [0.5)

2. RCS pressure shall not exceed 2750 psia £0.53 (1.0)

REFERENCE
T.8., p 6-9 and 2-1

ANSHER 8.09 (3.00) ;
a. Should report [0.35] plant 1is operated outside decign basis [0.4]

b. No report [0.35]) needed when an action statement for LCO is
entered [0.4]

c¢. Should report [0.35] shutdown due to inability to meet LCO
action statemont requirement (0.4}

d. No report (0.35) for ESF sctuation during surveillance
testing [0.4] (3.0)

REFERENCE
aF -5 p 4

27
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8. ADMINISTRATIVE FROCEDURES, CONCITIONSy AND LIMITATIONS FAGE 28
ANSHWERS -- C~E SIMULATO.. -84/06/18-DUDLEYN.
ANSHER 8.10 (4.50)

a. Each test is within 25% of required time [0.35%) and each
three consecutive tests within 3.29% of reqired time (0.4].

0flare DG A inoperable. [0,25) Frove operability of DG E
within 1 hr. [0.3) Conduct load test on DG A. [0.2] (1.5)

b.

21 PukPs AREQuA LD orERACLL [ 75) iviske CreEfRl€ Lunri OFF SEPEAATE POl § itVei €S
MW‘M’WW Lo 78]

erteriTy WOGE 3. LOT3IT (1.95)
c. Unabl o, . copply, with LCO or Action Statement., [0.75]

IébuMIAAmt-hr 'ys-:'¢3) )

art shutdown within one hour. [0.25) Hot standby within next
6 hours. [0.25) Hot Shutdown within following é hours. [0.25] (1.5)

REFERENCE
T.6.» pps 3/4 0-1,» 3/4 0-2» 3/4 -3y 3/4 7-4» 3/4 8-1 378



