U.S. NUCLEAR REGULATORY COMMISSION REGION I
OPERATOR LICENSING EXAMINATIN REPORT

EXAMINATION REPORT NO. 85-23
FACILITY DOCKET NOS. 50-317/50-318
FACILITY LICENSE NOS. DPR-53, DPR-69
LICENSEE: Baltimore Gas and Electric Company

Post Office Box 1475

Baltimore, Maryland 21203
FACILITY: Calvert Cliffs Unit 1 and 2
EXAMINATION DATES: August 20 to 23, 1985

a'i

TR
CHIEF EXAMINER:  Themd f A ¢ 9-/y - 8§
Lead Reactor En eer‘Cifaminer) Date

REVIEWED BY: 'Qa' / 7/14/%5

hi ojects Séction 1C 1;://1
APPROVED BY: %« iM 3
hief, ProYect Branch No. 1 Date

SUMMARY: Licensing examinations were administered to one RO and four SRO
candidates. One RO and three SRO licenses will be issued. There was one SRO
written examination failure. Generic weaknesses were identified in the use of
Technical Spec1f1cations and the Emergency Response Plan. Generic strengths
were noted in the use of Main Control Room Reference Material.
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REPORT DETAILS

EXAM RESULTS:

| RO | SRO n

| Pass/Fail | Pass/Fail |

| | |
| | | |
| Written Exam | 1/0 | 3/1 |
| | | |
| | | |
| Oral Exam | 1/0 | 4/0 |
| | | |
| | | |
| Overall | 1/0 | 3/1 |
| | [ |

1. Chief Examiner at Site: N. Dudley

Summary of generic strengths or deficiencies noted on oral! exams:

A1l candidates were familiar with Technical Specifications and
action statements, however, some candidates had difficulty applying
Technical Specifications to specific situations.

Some candidates incorrectly classified a steam generator tube
rupture accompanied by a failed open atmospheric dump valve as an
alert due to a lack of understanding of the definition of fission
product boundaries.

Most candidates do not understand the di*ference between installed
sources and source neutrons.

A1l candidates examined on the normal Shutdown Cooling lineup pro-
vided accurate responses without hesitation.

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

Most candidates were weak in basic electrical theory.

A1l candidates were confused as to the affect changing plant con-
ditions have on the TM/LP trip set points.

Most candidates did not know the temperature on the Unit 2 turbine=-
generator main journal bearing at which the reactor should be
tripped.
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Comments on availability of, and candidate familiarization with, plant
reference material in the control room:

A1l candidates made good use of available reference material throughout
the oral examinations.

Comments on availability of, and candidate familiarization with, design,
procedure, and T. S. changes, and with LERs and recent significant events.

A1l SRO candidates were knowledgable of the requirements for stationing
an SRO in the containment during head left, the normal shutdown cooling
lineup, the control requirements for the Steam Generator Isolation System
block key during dooldown, and the appropriate instrument for reading Tc
with the reactor vessel head removed. These items were noted as defi-
ciencies in Inspection Reports Nos. 50-317/85-09 and 50-318/85-09. In-
spection Reports Nos. 50-317/85-09, 50-318/85-09.

Personnel Present at Exit Interview:

NRC Personnel

N. Dudley, Lead Reactor Engineer (Examiner)

Facility Personnel

J. Hill, Supervisor of Operations Training
R. Heibel, General Superviscr - Operatior

Summary of NRC Comments made at exit interview:

The number and type of examinations conducted were summarized. Weaknesses
noted during the oral examinations in the application of the Technical
Specifications and the Emergency Plan were described. The familiarity of
candidates with recent plant problems was noted. Arrangements for the up-
coming NRC requalification program evaluation were discussed. The
facility was informed that the waiver of up to one month of the three
month on-shift training prior to the examination was applicable on a case
by case basis, however, would not be granted for entire licensing classes.

Summary of Facility questions and NRC responses at exit interview:

The facility asked how may hours a candidate must spend in training in
the control room 1o meet the three month on-shift eligibility requirement.

The NRC responded that there was no specific number of hours; however,
the facility was responsible for maintaining records to support three
months of on-shift training for each candidate.
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In January 1986, following the Unit 2 outage, new symptom based Emergency
Operating Procedures (EOP) will be implemented.

replace the present event based EOP's.

These procedures will
The facility requested that, as

part of the NRC requalification program evaluation, the licensed op-
erators be held responsible only for the new symptom based EOP's sirnce
they were the EOP'sr taught during requalification training.

The NRC stated that licensed operators would be examined only new symptom

based EOP's,

Question No.

1.12b and
5.06

2.04b

2.08a

2.10a

4.07

4 08a

4 12¢ and
7.06

Change

Add "or fluctuating
power if voiding occurs
at pump causing cavita-
tion."

Change "DC" to “AC".

Delete answer b. 2.

Change to "Ambient air
which is cooled by
service water in the
CTMT air coolers”.

Change "leakoff
return” to "recirc."

Add "c. RAS cooling;
verify proper RAS
lineup and LPIS or
HPIS flow".

Add "or boron" after
I'CEAU s" .

Change to "No trip;
trip if not in hot
standby in €6 hours."

CHANGES MADE TO WRITTEN EXAM DURING EXAMINATION REVIEW:

Reason

Question does not
specify where in react-
tor vessel voiding
occurs.

Provides correct source
of backup power to in-
verters.

Saltwater valves are not
considered part of com-
ponent cooling water
system.

Provides answer for RCP
Motor instead of RCP
Motor bearing.

Provides correct nomen=
clature for facility.

Provides third means of
cooling core during a
LOCA.

Boron may also be used
to control reactor power
between 5% and 10%.

Provides information in-
cluded in 7.5, action
statement.
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5.01

5.04

6.04c

7.03

7.04

7.04 reference

7.09 b.3

Attchments:

Add "or Q=m cpAT" and
"or using correct
value for Cp".

Add "or 845/2700=
31.3%".

Change "0.85" to "0.41".
Change "68" to "33".
Change "132" to "167".

Change to "None".

Add "9. High or low
steam flow.

10. SGIS initiation

11. AFAS block signal".

Change to "a. Underload
and cable slack; b. Dil-
lon cell reading and
high load interlock."

Change to "0.1. = 25¢".

Change "rapid" to "RCS".

1. Written Examination and Answer Key (RO)
2. Written Examination and Answer Key (SRO)
3. Facil.¢ Comments on Written Examinations

Provides alternate
method of calculating
AT power.

Uses rated thermal power
to calculate efficiency.

Corrects math error.

Training material in-
correctly includes an
automatic action on
Spent-Fuel Storage-
Pool area radiation
monitor.

Includes additional in-
dications in accordance
with EOP-4.

Corrects answers in
accordance with defuel-
ing procedure.

Provides procedure used
for fuel handling.

Improves wording of
answer.



17 /R
MASTER

U. S. NUCLEAR REGULATORY COMMISSION
REACTOR OFERATOR LICENSE EXAMINATION

FACILITY: CALVERT CLIFFS

REACTOR TYFE! FWR-CE

-

DATE ADMINISTERED: 85/08/20
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AFFLICANT:

- —

INSTRUCTIONS TO AFFLICANT!

Use separate paper for the answers. HWrite answers on one side only.
Staple question sheet on top of the answer sheets. Fointe for each
question are i1ndicated in parentheses after the question. The passing
grade requires at least 70X 1in each cetegory and a8 final grade of at
least 80%., Examination papers will be picked wp six (&) hours after
the examination starts.

% OF
CATEGORY % OF AFFLICANT'S CATEGORY
VALUE  TOTAL SCOKE VALUE CATEGORY

AR . SN0 B . Bl 1. FRINCIFLES OF NUCLEAR POMWER
FLANT OFERATIONs THERMODYNANICS.
HEAT TRANSFER AND FLUID FLOW

24,00 25,00 BTy 2. FPLANT DESIGN INCLUDING SAFETY
AND EMERGENCY SYSTEMS

et iR b N SR 3. INSTRUMENTS AND CONTROLS

88,00 | 235.00 ¢ Asptces ________ 4, FPROCEDMRES - NOKMAL» AENORMAL»
EMERGENCY AND RADIOLOGICAL
CONTROL

95,99  100.00 TOTALS

FINAL GRADE p

- -

All work done on this examinavion 15 my own. I have neither
given nor received aid.

e

AWFFLICANT'S SIGNATURE



1. FRINCIPLES OF NUCLEAR FOWER FLANT OFERATION, FAGE

THERMODYNAMICSs HEAT TRANSFER AND FLUID FLOW

. ———

QUESTION 1.01 € +50)

A centrifugal pump operating at 1800 rem 1s pumping 400 gem

at a discharge head of 20 psi which requires power of 45 Ku. If

the pumnp speed 1s increased to 2700 rpmy which orne of the following
will be true?

A. The discharge head will 1increase to 45 psi.

E. The power requirements will increase to 151 Kw.

C. The flow rate will i1ncrease to 6800 gpum.

D. The pressure drop 1n the pumping system will increase to 30
psi.

QUESTION 1.02 (3.00)

What affect will the following events have on the Departure from
Nucleate Eoiling Ratio (DNER)? Explaan.

@. Dropping @ rod at 100X power.,
b. Reactor Coolant averasge temperature 1s reduced by S F while
maintaining 100X power.

QUESTION 1.03 (3.00)

Compare the CALCULATED Estimated Cratical Fosition (ECF) for 3
startup to be performed 4 houre after & trip from 100X pouwer» to
the ACTUAL control rod position 1f the following events/conditions
occurred. Consider each independently. Limit your answer to HIGHER
thany LOWER thars or SAME as the ECF.,

@. One reector coolant pump 15 stoppred two minutes prior to

criticality. (0.6)
b. The startup 1s delayed until 8 hours after the trip. (0.6)
c. The steam dump pressure setpoint 1s 1ncreased to a value just

below the Steam Cenerator saftey valve setpoint. (0.6)
d. Condenser vacuum 1s reduced by 4 i1nches of Mercury. (0.4)

e. All Steam Gererator levels are beina raised by SX as the ECF
18 reached. (0.6)

(xxxxx CATEGORY 01 CONTINUED ON NEXT FAGE =xxxxx)



1. FPRINCIFLES OF NUCLERR FOWER FLANT OFERATION, FAGE
THERMODYNAMICS+» HEAT TRANSFER AND FLUID FLOW

- —————————————— e ———————————————— -

QUESTLION 1.04 (3.00)

Compairing @ slightly subcritical reactor (shudown margin = 1X]
to @ greatly subcritical reactor [shutdown margin = SX)» explain
how an addition of 0.5X of positive reactivity will affect the
followirng.

8. THE CHANGE IN THE COUNT RATE
b. THE TIME TO0 REACH A STAELE COUNT RATE

QUESTION 1.05 (3.00)

The reactor has been operating 2t S0%X for several days. CEhs

are in manwal control. An EH system malfunction causes the

turb.ne control valves to open slightlyy causing an 1acresase 1n
steam flowr which 1ncreases electrical output by 8 HMK. With rno
operator action explain HOW and WHY each ot the followin3 parsmeters
will change.

@. Steam 3ererator pressure
b. Fraimary Tave

QUESTION 1.0¢ ¢ «50)

If during accident conditions sfter & trips the pressurizer
gpressure 1s 1600 psis Th 1¢ 580 Fy and Tc 18 5S40 Fy what
approximate pressure readind shouwld be seern on the subcooled
mneter?

A. 25 psi
B. 275 psi
Cs 4465 psa
D. 635 ps12

(xxxxx CATEGORY 01 CONTINUED ON NEXT FAGE »xxxx)
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-

1.07 ( .S50)

g should it take to reach 1% power from an initial critical
evel of 10 2-4% 1f a constant 0.5 DFM stariup rate 1s maintained?

the most correct answer.

min
1N
mln
&ln

1.08 (1.50)

whenn AND why a3 plot of axial flux distribution for the
Claffs cores sssumes a unique double-humped shape.

1.09 (1.50)

1s the primary reason for having a8 start up nevtron source

8 new core 7

ain why a8 start up source
high power conditions.

1.10 (2.00)

the most significant type of heat transfer
iony or raciation) taking place under each of the
ng conditions? Consider each condition separately.

Nucleate boalinga.

Accident condition 1n which coolant 1s boiled and converted
to steam 1n the reactor vessel.

Heat from fission thru the fuel pellet.

Decay heat removel by natural circulation.

is rapidly depleted after attain-

(conductior

(xxxxx CATEGORY 01 CONTINUED ON NEXT FAGE xxxxx)



1. PRINCIFLES OF NUCLEAR FOWER FLANT OPERATION» FAGE S

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOWMW

- —————

QUESTION 1.11 (2.50)

a. If a traip from 100X power occurs with Xernon at equilibruimr what
1s Lthe approximate time i1nterval after traip that the operator
should be concerned about Shutdown Margin decreasina below the

SDM which e:xisted when the trip occurred ? (0.7%)
b. How would this approximate time 1nterval compare 1f the traip
occurred from S0%X equilibruim conditions ? (0.75)

c. Wherh @ reactor 1s returned to 100X power from peak Xerncn condit-
ionsywhy does Xeron reactivity undershoot the equilibruam value? (1.0)

QUESTION 1.17 (3.00)

3. What will happen to the current drawn by a8 reactor coolant pump as
the system 15 heated from 200 deg F to $64 de3 F? Exnplain your
answer.,

b. What would happern to the current drawn by a8 reactor coolant pump
if @ void forms 1rn the reactor vessel durin3g accident conditions?
Explain your answer.,

(xxxxx END OF CATEGORY 01 xxxxXx)



2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

- ———————————————————————— - ———————— - ———————————— -

QUESTION 2.01 (1.50)

8. What 1s the purpose of the THO high range gamma monitors
located 1n the containment?

b. Where are these high range gamma monitors located in the
containment?

QUESTION 2.02 (1.50)

Explain how power supply reliability 1s achieved for the 120 VAC
instrument power buses. (Disregard computer power.)

QUESTION 2.03 (2.00)

In addition to cooling RCS water during shutdown cooling
operationsy what THREE other systemas wse the shutdown cooling
heat exchangers to provide & ccolina function? Include when
these would be uwsed.

QUESTION 2.04 (2.50)

Describe what automatically happens 1in each of the following
systems uvpon receiving a SIAS signal.

8. Chemical and Volume Control system

b. Service water systen

QUESTION 2.05 (2.00)

Wh 18 runnin3 the diesel at less than normel operatina speed
not desired. Under what conditions masy the diesel be run at less
than rnormal operating speed for e:tended periodes of time?

QUESTICN 2.0¢6 (1.50)

What will occur 1in the blowdowr system 1f service water flow
is lost to the blowdown heat excharnger during rnormal blowdown
operations? Explain why?

(xxxxx CATEGURY 0Z CONTIWUED ON NEXT FAGE xxxxx)

FAGE

(0.5)

(1.0)

(1.5)
(1.0)

é



2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FPAGE 7

T ———————————— - ———————— -

QUESTION 2.07 (3.00)
@, What wi1ll cause AND what action will result from a KRecirculation
Actuation Saignal (RAS) ? (1.35)

b. It may be necessary to flush the core during lon3 ters cooling
following 2 loss of coolant. Describe ore flow path for
performing this flush. (1.5)

QUESTION 2.08 (2.00)

Explain how each of the followin3 components of a Reactor Coolant
Fump (RCF) are cooled.

a. RCF motor
b. Thermal barrier areas
c. Mechanical seals

QUESTION 2.09 (2.50)

3. Would containmert design pressure and temperature limits be
exceeded 1f the total Safety Injection Systemn failed and &1l
other Engineered Safety Features Systems fuctioned rnormally
followin3 2 Loss of Coolant Incident (LOCI)? (0.5)

b. What two other systems would reduce containment pressure and
tesperature during a3 LOCI? Include how the systemc perform

their functions., (2.0)
QUESTION 2.10 (2.50)
a. For each of the indicated lines» A throuwagh E» on the attached
figuresy provide a description of where the line provides flow. (1:9)

b. Can the LFSI pump 11 be wsed to provide water to the Unit 2
Reactor Coolant System during shutdown cooling operations
at Urat 27 Explain, (1.0)

(xxxxx CATEGORY 02 CONTINUED ON NEXT FAGE xxxxx)






2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

- ————————— e e

QUEETION 2.11 (3.00)

a, What are the ma:imum allowable heatup and cooldown rates for
the pressurizer?

b. During 3 heatupr» how often 1s the pressurizer temperature
required to be verified?

€. If during a cooldown the cooldowrn limit 1s exceeded and
pressurizer temperature 1s S0 F below the limity how can
teaperature te brought within limits?

«xxxxx END OF CATEGORY O xxxx3)

FAGE 8

(1.2)

(0.6)

(1.2)



3. INSTRUMENTS AND CONTROLS FAGE

. ——— -

QUESTION 3.01 € +33)

As containment temperature 1ncreasesr what will be the relationship
between actual and i1ndicated pressurizer level? Select the bhest
answer .

A. Indicated level reads higher than actual level.
E. Indiceted level increases reauardless of actual level.
C. Indicated level and actual level are the same.
D. Indicated level reads lower than actual level.

QUESTION 3.02 ( .33)

Which of the following 1nputs will cauvse both @ SIAS and CIAS
initiavion”

A. Low pressurizer pressures and hian containment pressure.

E. High pressuricer pressure anc hiah high contazinnent pressure.
C. High pressurizer pressure and low steam generator level.

D. Low pressurizer pressure and variable overpower trip.

QUESTION 3.03 ( +33)
The pressurizer level program 1s developed from: (Select the best arnswer)

A. The T ref signal

E, The T ave sianal

C. The reasctor power si13nel

L. The pressurizer pressure si13nal.

QUESTION 3.04 (2.00)

If after euternded steady state cperations at 100 X power the

feed flow irnput s1anasl to the feedwater control system (FIC-1111]
fails lowr how will the plant respond. Assume no operator actiony
follow transient Lo @ ctable plant coudition and EXFLAIN the reason
for the plant response.

(sxxxx CATEGORY 02 CONTINUED ON NEXT FAGE xxxxx)



3. INSTRUMENTS AND CONTROLS FAGE 10
QUESTION 3.0S (3.00)
a. Explain the logic that provides an Auxiliary Feed Actuating Sys-
ten (AFAS) sigrnal and how 1t determines which pumsp(s) will
start.
b. Explain how the AFASE can 1ndicate that a rupture has occurred
either 1n & steam line or an auxiliary feed line.
QUESTION 3.04 (2.2%5)
8. What type of detector(s) 1s/are usec 1in the following monitors?
1. Main vent AFDs
2. Main vent 3aseous monitors
3. Containment AFDs (0.75)

b, Which of the following monitor channels have automatic actions
(other tharn 1ndication and alarm) associated with them”™ Eriefly
describe the auvtomatic actions.

1. Main vent AFDs
2. Waste 3as discharge monitor
3. Liquid waste discharae monitor

4. Component coolins radistion monitor {1+5

QUESTION 3.07 (3.00)

8. How does ar increase 1rn the Thermal Margin/Low Fressure (TM/LF)

trip setpoint affect the allowable DNER 7 (0.7%5

b. List the three parameters that are measured and analyzed on the
primary and secondary side of the Steam Cernerators to grovide
Reactor Frotection si1arsls. Also state what specific protection

18 provided, (2.25%
QUESTION 3.08 (3.295)
a. Describe the two methods of CEA position detection. (1.95)
b. What 1s the purpose of the CEA Group Deviation system(s) 7 (0.75
c. Describe how the system(s) function(s) to inhibit CEA wmotion., (1.0)

(axxxx CATEGORY 03 CONTINUED ON NEXT PAGE xxxxx)

)

)



3. INSTRUMENTS AND CONTROLS

QUESTION 3.09 (3.50)
Concerning the a2x1al power distribution reactor traps

a. What THREE inputs are used to generate the AFD signal and where
1s each input received from?

b. What initiastes an AFD channel trip signal?

€. In addition to generstina the AFD s13naly» what other functions
does the AFD calculator provide?

QUESTION 3.10 (2.50)

Explain how and why the pressurizer pressure control system would
respond Lo a8 rapid 1nsurge into the pressurizer which raised level
30 inches above the setpoint. Assune operating at S0X power and
an i1nitial pressure of 2250 psi.

QUESTION 3.11 (3.50)

8. What type of detectors makeur a wide range logarithmic
nuclear instrument detector assembly?

b. What type of detectors maleup the auxiliary w'de range
logarithmic instrumentation channel?

c. Explain the function of the lo3 count rate and campbell
si13nal processing circuits for the wide range nuclear
instrumentation.

(xxxxx END OF CATEGORY 03 xxxxx)

FAGE 11

(1.5)
(1.0)

(1.0)

(0.75)

(0.75)

(2.0)



4. PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE

- —— - —————— - ——-——— -

QUESTION 4.01 ¢ .50)

Large overcooling transients can be charactericed by:
(Select the most correct answer.)

A. Decreasing primary system flow.

E. Increasing primary systea boron concentration.
C. Decreasing primary systes average teaperature.
D. Increasing presurizer level.

QUESTION 4.02 ( «50)

Wher performing shell warming of the main turbine» which of the
following set of valves will be fully open: (Select the most correct
answer,)

A+ Stop valves

E. Control valves

Cs Intercept valves

U. Intermediate stop valves.

QUESTION 4,03 (1.50)

8. What are the Calvert Cliffs administrative limits concerning
weeklyr» quarterlys and yearly whole body radiation dose” (0.9)

b. Whose approval 1s rnecessary prior to exceeding the weekly» the
quarterly, or the yearly whole body radistion dose” (0.8)

GUESTION 4.04 (1.50)

In accordance with EOF-3 (Loss of main feedwuater) each of the
following si1tuations requires reactor power to be reduced., What
1 the maxamun allowed power level? (Assume 100% 1niti1al power)

a. One condensate puap available (0.5)
b. One condensate booster pump available (0.5)
¢+ One heater drain pump available (0.5)

(xxxxx CATEGORY 04 CONTINUEU ON NEXT FAGCE xxxxx)



4. FROCEDURES - NORMAL+ AENORMAL+» EMERGENCY AND FAGE 13

-

QUESTION 4.0% (1.50)

Explain what will happenrn and what operastor action 1s required
for the wnit 1 and wrat 2 turbine upon experiencing a loss of
power to the 11 DC bus. (1.5)

GUESTION 4.06 (1.50)

What affect would failure to equalize boron concentration between
the Reactor Coolant System and the pressurizer have on normal plant
power operations 1f Reactor Cooclant System boron concentration

18 decreased 60 ppn?

QUESTION 4.07 (3.00)

The loss of reactor coolant emergency procedure discusses TWO
modes of cooling the core depending on the size of the break.
Eriefly discuss how these two cooling modes wouvld be veraifiedo
operable by the operator.

QUESTION 4.08 (2.50)

The plant shutdown procedures 0F-4, contains the following NOTE
(Reactor between S%Z to 10X power): *With the Turbine Eypass
Valve 1n auvtomatic operationy the CEA's do not control primary
system average tempersture.’

8. What 1s controlling Tave and reactor power a3t this power

level” Explain how this control 1s performed. (1.5)
b. What controls Tave and reactor power at SO0X power level?

Explain, (1.0)
QUESTION 4,09 (2.50)
a. In accordance with AOF-8 (Excessive Reactor Coolant Leakage)

what 18 the difference betweer 8 MAJOR leak and a MINOK leak? (1.0)
b. What 1s your required response for a major leak? (1.5)

(xxxxx CATEGORY 04 CONTINUED ON NEXT FAGE xxxxx)



4. FPROCEDURES - NORMALs» AENORMAL+ EMERGENCY AND

- ————————————————————————

QUESTION 4.10 (2.50)
The following concern a loss of AC power (EOF 15)%

a. The first avtomatic action states "all full length CEA's
should be fully inserted®’. What are you required to do i1f this
condition 15 not met?

be In addition to the full insertion of the CEA'sy what other
avtomatic actions should occur?

QUESTION 4.11 (3.00)

a. While operating at 80X reactor power you have i1ndications of
8 steam line rupture from the $12 S/G. What 1mmediate actions
must you perform?®

b. Assume that 1in addition to the steam leak & safety injection
actuation signal 1s received. What additional i1mmediate
cctions must be performed?

(xaxxxx CATEGORY 04 CONTINUED ON NEXT FAGE xxxxx)

FAGE 14

(1.0)

(1.5)

(1.0)



4., FROCEDURES - NORMAL+» AENDORMAL+ EMERGENCY AND FAGE 1S5

- — -

QUESTION 4,12 (3.50)

For each of the situations below indicate whether the plant should
be tripped 1mmediately. For situations which do not require an
imsnediate trip explain at what point a8 reactor traipy 1f anys 1s
required assuming conditions continue to deteriorate. Assume plant
has been operating for one week at 90X power and consider each
situation seperately.

8. A rupture occurs 1n the Service Water subsystem.
b. The motor or the opereting component cooling punp fails.

c. It 1s discovered that containment integrity has been breached
whern a8 blindg flang3e 1s found i1mproperly secured.

d. An unexplained dilution rsises power by SX.
e. Instrument a1r pressure drops to 79 psi13.

f. The main journal bearina w«etzl temperature 1s 230 F (S F above
the alarn set point) for ithe Unit 1 turbine.

3. The ma1n journsl bearins metal temperature 1s 215 (S F
above the alarm set point) for the Unit 2 turbine,

(xxxxx ENDC OF CATEGORY 04 xxxxx)
(xxxxpxxxxxxxx END OF EXAMINATION XEXREEXEEREXEXRXX)



1. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION.

THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW

ANSHERS -~ CALVERT CLIFFS ~-85/06/20~-DUDLEY» N.

ANSKWER 1.01 ( +50)
1.12 8. Head increases to 45 ps1.

ANSHER 1.02 (3.00)

@« The DNER will decrease. [0.5]
The dropped rod will reduce the flux in the local area [0.5]
and will cauwse power to increase in oither areas of the core.

b. DNER wil]l increase. [0.5]
keduced temperature will increase subcooling [0.9]
causing steanm bubbles to quench more rapidly. [(0.5]

REFERENCE
CE Thermal Hydraulics» p 14

ANSWER 1.03 (3.00)

2. SAME

b. HIGHER

t+. HIGHEK

d. SAME

e. LOWER (0.6 eachl

REFERENCE
C-E Reactor Theory Fg3s. 166+208-206

ANSWER 1.04 (3.00)

@, The slightly (3greatly) subcritical reactor will have a
larger (smaller) increase in count rate.

b. The slightl, (greatly) subcritical reactor will take a
longer (shorter) time to reach a stable count rate.

FAGE

[e.%3

(3.0)

(1.%5)

(1.5)
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REFERENCE
C-E Reactor Theory Fgs. 147-148

ANSHER 1.05 (3.00)

8. SC pressure decreases (0.5)
SC pressure decreases as load 1s increased due to the resmoval
of more energy. [(1.0]

bs Tave will decrease. [0.5)
More ener3y 1s bein3 removed from SC which will lower Tc (0.5]
Lower Tave will add positive reactivity to incresse reactor
power to match turbine load. L).5]

ANSHER 1.06 ( +50)
E. 275 psi

REFERENCE
Steam Tables

ANSWER 1.07 ( +50)
D:. B man
REFERENCE
CE WNucleer Fhysics+ Reactor Theorys and Core Operating Characteristics,
p 148
ANSWER 1.08 (1.50)

This will occur at the end of core life at high power conditions.

[0.5) The peatr 1n the upper portion of the core 1s due L0 the shift

in power density to the top of the core caused by fuel depletion in

the bottom.[0.5) The peak at the lower elevation is caused by the

higher moderator dernsity at the core inlet.[(0.5) (1.5)

REFERENCE
CE Training Center Theory» F. 199
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ANSHERS -~ CALVERT CLIFFS

ANSKER

8. To provide an 1initial count rate for the nuclear instrusent-

1.09

.‘v‘ono

€« A high neutron flux will result 1rn the rapid burnout of the

94Fu-238.

REFERENCE
CE Training Center Theorys Fp. 138,139

Kadiatiorn/convection

ANSHWER 1.10

a. 1. Convection
- 48
3. Conduction
4, Convectiaon

REFERENCE

(1.50)

(2.00)

(natural)

General Fhysics p3s. 99-119

ANSHER
8 " 24

1.11

(2:50)

~85/08/20-DUDLEY

(large Deltas T)

Hrs. (accept Z0 - 30 hrs.)

be Taime would be shorter., ¢

lodine.

REFERENCE

WJE 164

20 hrs.)
€. Due to the tine delay 1n Xenon production from the decay of

CE Training Center TheorysFp. 2044206

FAGE 18

(0.75)

(0.7%5)

(2.0)

(0.75)
(0.75)

(1.0)
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ANSWERS -~ CALVERT CLIFFS ~85/08/20-DUDLEYs» N.

ANSWER 1.12 (3.00)

b.

Fower decreases [0.5)

The pump 1s pumping the sanme volumetric flow rate but the density
of the water decreases [0.5) which casuses @ lower mass flow and
less pump power, [0.5)

Fower decreases. [0.5)
The pump 1s pumping against & lower discharge head due to the
reduction of head losses 1n the ares of the vord. [1.0]

eR

- _ e . o) e A ZTAETER”
’-‘-ﬁ:':?r‘.” N, "“\ r,. ._7 e, Vi 4 g‘~.._(.£ e n ’ <

’

’

[ J B K‘rq._.“[/(;
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ANSWERS -~ CALVERT CLIFFS -85/08/20~-DUDLEY» N.
ANSWE R 2.01 (1.50)
#@. Frovides the ability to check radiation levels in containment

under accident conditions. (0:.5)
b. Located orn the 73 foot level [0.2)y one riesar the steam

generator 82 (0.4] and orne near the pressurizer [0.4]. (1.0)
REFERENCE

Radiation monitoring system description p3. 13

ANSHER 2.02 (1.50)

There are 4 120 VAC busses per wnit that are directly supplied

by inverters. [0.29] Each of the inverters can be supplied by

129 VOC C0.5) or 120 VAC regulated power, [0.5] Two of the inverters
on each uwnit are supplied by g? power from the other unit.[0.25)

KEFERENCE ne
S0 & 5S4, Fi13's $4-1,54-2

ANSWER 2.03 (2.,00)
1. Containment spray [(0.4] during containment spray ops (0,261,

2. Spent fuel pool [0.4] when the complete core 18 removed
and stored in the spent fuel pool [0.28].,

3. Cooling water to HFSEI suction [0.4) when HFSI 18 cavivating
or during KAS (0.26]

REFERENCE
Sefety Injectiorn system deceription pas. 10» 23 & 41
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ANSWERS -~ CALVERT CLIFFS ~-B85/08/20-DUDLEY» N.

ANSHER 2.04 (2.50)
@. 1. Boric acid pusps start (0.29]
2. Charging pumps start [0.25]

3. Boric aci1d storage tank 1s lined vp to inject boric acid
(0.2%53

4. VCT makeup stop valve [(0.25) and cutlet valve shut [0.29]
S. Letdowr line loop 1solation valve shuts [0.29] (1.%5)

(4
be 1+ Tuwo service water pumps start t"rggr‘]

L e o T e L L e e

i bvceasd fa
9.5
3. The turbine building SKW 1solation valve shuts ger3zr (1.0)
REFERENCE

ESFAS system descraiption p3. ©

ANSWER 2.0%5 (2.00)

Operating at lower than rormal operating speeds can damage the
exciter-regulator [0.5) and the gererator field [0.5]. Excitation

aust be removed from the a3enerator field 1f operated at lower

than norsasl speeds for seaintensnce [(1.03. (2.0)

REFERENCE
0I-21 pa. 1

ANSWER 2.0¢ (1.50)

Elowdown recovery flow 18 avtomatically diverted around the
blowdown ion exchanger. [(1.0]
Frotects against overheatina resin., [(0.5]

REFERENCE
Elowdown system description p3. 4-4
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ANSHERS -~ CALVERT CLIFFS

PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS

ANSHER

1.
2.

-85/08/720-DUDLEY,» N.

2.07 (3.00)

Cr:g:d.zy,RHT level decreasin3 below approximately 30°.
r .9
ction that results! [0.33 ea.]

o Containment sump 1sclation valves open
o Both LFSI pumps stop
o Mini1 flow recirc, 1solation valves receive a shut si14.

bs 1. Contarnment sump LFSI Fumpg - recirculation line SpC
return header - Hot lej (0.3 each]

or 2. HFSI Fump > Aux. HFSI heasder =~ CVCS Pzr. Aun., Spray
Fzr. . Surge line  Hot leg ([0.21 each]

REFERENCE

SD & 7By Fp. 65+671468

ANSHEFR 2.08 (2.00)
8.

Ce

REFERENCE
SD Si RCS» p 16-19
ANSHWER 2.09 (2.50)
8. No. 10.5) (temp and press wouwld remain within limits)
b. CCS [0.4) conderises steam i1n CTMT removing heat and reducing

UpEer k4 lower 01l 18567 ve1th LU.dl ST E €O6ILL by COMMEORERLL

001 4He Yt env—LO0+33I4 AMAILHT AR LEu] weiin B (eo & O5 360 wares B THe
b, Cooled Jirectly by component coocling. [0.464] RE PR BN,
1 gpm reactor coolant 1 passed throuah the pressure breshdown

e rM =

capillaries. [0.66)

CTHT Air Recirc System [0.5) removes heat by use of fans and

and reduces pressure., [0.6]

cooling coils and thereby drop pressure.(0.5]

REFERENCE
60 1 Containment Systemr» p 3C

FAGE 22

(0.5)

(1.0)
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ANSWERS -~ CALVERT CLIFFS ~85/708/20-DUCLEY» N.

.NSHER 20‘0 (2050)
Ferfe
a. A, SIT reboree l1ne

E. HX outlet

C. RCS loops or SIT

D. RCS loops or SIT

E. HX return header or KCS hot le3 letdown (0.3 eachl

be No. [0.5] each uriat has 2 seperate independent Safety Injection
Systean. (0.59)
REFERENCE

€0 7 and 8¢ SI and Cs Svstemsy» p 2
Fiag A-2

“NSHER 2011 (3000)
a. heatup at 100 F/hr [0.46]
cooldown at 200 F/hr  [(0.6]
b, every 30 minutes [0.61]

c. Stop cooldown. [0.6]
Turn on heaters [0.2)
Minimize spray [(0.2)
Po not allow level to increase (0.2]

REFERENCE
S0 $¢ Reactor Coolant Systems» p 29
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ANSWERS -~ CALVERTY CLIFFS ~85/08/20-DUDLEY» N.

ANSHWER 3.01 ( «33)
Bvb-afl. Indicated higher

ANSHWER 3.02 ( +33)
A. Low FZR press - high CTHT press.

ANSWER 3.03 ( «33)
BE. T ave si1a3nal

ANSHER 3.04 (2.00)

Reactor will trip on TG trip which trips on S/G M1 level (0.8]
Feedwater control valve will open [(0.8]
and level dominant function will be too slow to prevent trip. [0.4)]

REFERENCE
§D 17+ SC Systeny p 1B
S0 32+ MF Systemy p 17-19
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ANSHER

a.

b,

1.

2.

~B85/068/20-DUDLEYy N.

3.05 (3.00)

Start signa! 1s provided wher 2/4 level indicating charnnels
30 below setpoint.,

The sotor drivern pump ard the steam-driven pusp that 1s valved
in will start,

Each of 4 S/C pressure chanrels 1is compared to it's correspon-
ding channel orn the other §/G. [0.25] MWhen 2/4 charnrnels reach

the differential setpoints, & block sigrnal 1s gererated (0.25)

and @& steam line rupture alarm 1s actuated.([0.29)

(The feed line break logic monitors 2/4 S/C pressure channels
and 2 charrels of AFW pressure Lo each §/G. Two channels

of

AFW flow to each S/G are also monitored. A pipe rupt-

ure signal 1s 3enerated wher)!
AFW feed flow . 100GFMiC0.4] AND
§/C to feed line differential pressure © 175-200 pe1d (0.39)

REFERENCE
S0 ¢ 34y Fp.%¢

ANSWER

1.
P

3.

P -

3.
4.

3.06 (2.29)

Scintillation detector
Cer13er-nueller tube
Scintillation detector [0.25 eachl

norne [(0.25)

High alarm closes redundant waste gas discharge isolation
valves [0.9]

High alarm clcses two discharge isolation valves to stop
discharge flow [0.5)

none [0.2%)

REFERENCE
Kadiation Monitoring systeam description pas. 20+24+39,43,45848

")

(0.7%)

(0.75)

(0.7%)

(0.795)

(0.75)

(1.%9)



3. INSTRUMENTS AND CONTROLS FAGE 26

ANSHERS -~ CALVERT CLIFFS ~85/08/720-DUDLEY» N.
ANSWER 3.07 (3.00)
8. A setpoint increase means that allowable DNER has decreased (0.7%5)
be 1. Coolant flowil0.4) Frevent fuel damage should & loss of flow
ccur, [0.35) (0.795)
. ¢z
2+ §/C water levelil0.4]) Ensure heat removal copabilaty.l ] (0.7%)
3. §/G pressurei(0.4]) Frotect 8j3ai1nst excessive heat removal
rate caused by stean rupture,(0.,35) (0.75)
REFERENCE
WJE 166

General Fhysics HT&FF, Thermal Mydraulics sect. F.4é
Sys. description 59y Fp.14+29+30+31

ANSKWER 3.06 (3.2%)

@. 1. The primary indication vtilizes wp-down sigrals generated in
the coi1l power programners. The pulses are trensesitted to an

up-dowrn counter in the plant conputer. (0.75)
2+ Secondary indication and CEA mimic display vse two different
sets of reec switches. (0.7%5)

b. To prevent power pesking in the core as & result of CEA devia-
tion within & group. (0.7%)

€+ The systen associated with the secondary indicsting systen
auctioneers out the highest and lowest CEA'S within & aroup.
(0.29)These signals are sent to & comparator arnd whern & 4' dev-
itation 1s serseds(0.5) a bistable 1s tripped to actuate a motion

inhibit interloch . L0.25) (1.0)

REFERENCE
WJE 149
Systen Description 060 Fp.29126+29
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ANSWER 3.09 (3.50)
8. 1. Reactor power [0.,25)-generated by the TH/LF calcwlator(0.25%5]
2+ ASI [0.25)-from the nuclear instruments (0.29%

3. CEA Function [(0.25)-fi1xed 1nput from the safety analysis
(0025) ‘on)

b. A channel trip occurs 1f the axi1al shape index (YI) exceeds
@ positive or negative limating value [0.5] of the power-
dependent insertion laimits (YF or YN) (0.5) (1.0)

€. Also gererates the allowable positive and negative ASI limits
[0.9] and the a:1a8] offset used in the TM/LF calculator [0.5]., (1.0)

REFERENCE
Reactor protection systea description pa3. 21+23 and f13. A-E

ANSHWER 3.10 (2.50)

Fower to pruportioral heaters 30 to zero. (0.61
Spray valve ramps open until pressure 1s restored to 2300 psa. [0.6)
Fower to proportional heaters decrease as pressure decreases
below 2275 ps1., (0.5]
Insurge will compress stean space raising pressure until spray
condenses the stean to lower the pressure. [0.B]

FEFERENCE
80 Reasctor Coolant Svsten Instrumentations Figure 62-11

ANSWER 3.11 (3.350)

a. (2) proportional (0.4) and (1) fissiorn chamber [0.35)]
be (2) fassion chambers [(0.75])
€+ Log count rate procuces & signal proportional to count rate uwpto
2 % 10 »% cps [0.8)
Casbelling circuit produces & si1gnal proportional to power level
above 6 . 10 2% power [(0.8]) and 1s combined with count rate
s1gnal to produce the power level signal. (0.4]

REFERENCE
€D 575 Nuclesr Instrusentation System Descriptiornsy p 4y 12y 19-21
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ANSHER 4.01 € 50

C. Decreasing primary systen temperature.

ANSHWEFR 4,02 ( +50)
B, Control valves

ANGWER 4.03 (1.50)

a. Weekly 300 mren
Quarterly 2.0 Ken
Yearly 4.0 Ken (0.9)

b lesegietle supeiviood
PPN SR P i 8ot anlLbnbi sl Supatvisorzradiation safetue

Gereral supervisor and Gerneral supervisor-radiation safety (0.6)

REFERENCE
CCI-800A pas. 9-10

ANEWER 4.04 (1.50)
.0 50’- ‘005)
be 70% (0.5)
c. BO% (0.5)
REFERENCE

EOFP-3 pa. 2
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ANSHER 4.0% (1.50)

The unit 1 turbine will automatically trap £0.5)., The unit 2

turbaine will not automstically trap but all remote and automatic
electrical trips will be lost [0.5). An operator must be stationed

8t the turbine front standard in direct comaunication with the

control room to allow for manwal tripping of the turbirne [0.5) $3:95)

REFERENCE
GSO Starnding Instructions

ANGWE R 4.06 (1.50)

RCS temperature would decrease wher ar outsurge from the
pressurizer occurred.

REFERENCE
OF -4, [ |
ANSWEFR 4.07 (3.00)

@. Natural cairculation [0.5] verified by the observatiorn of a
temperature rise across the corer by the stabilization and
decrease of Th anc ability to change RCS temperature by feed/
stean rates [1.5].

b. Core borlina (C.5]) evidenced by the observation of saturation
fondxtxons an the RCS and an emply pressurizer [1.03.
ﬁtrt?éntt' Le §] VERrrv PReFeR RAS Lz atur AND P 5 o4 Wris Foow [10]

EOF-3 pa. 2

ANSWER 4.08 (2.50)

a. Tave controlled ?y"b.pass valves set @ 900¢ which 1s saturation
for 932 F. CEA's"control reactor power with reactivity
addition or removal. (1.5

b+ Reactor power controlled by steam demand. Tave controlled by
rod movement or bororn conceritration. (1.0)
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REFERENCE

0OF-4 F3. 3

ANSKER 4.09 (2.50)

a. If pressurizer level can be smaintained with one charging pusp
you have minor leakage [0.5)y 1f more than one charging pump
1 requiredy youw have major leakage [0.5]. (1.0)

be 1. Manually 1nitiate or verify i1nitiation of back-up charging
pumps [(0.75].
2« Trap the reactor 1f all charging pumps are running and
pressurizer level 1s decreasina [0.75].
(Kefer to Tech. Specs. for leakage limits)(0.25] (1.50)

REFERENCE
AOF-8 pas. 184

ANSHWEFR 4.10 (2.950)
8. Increase RCS boron concentrstion by 200 ppm for each
full length CEA that 1s not fully inserted. (1.0)

bs 1+ Turbine has tripped and the generator output, and exciter
field breasbers have trapped [1.2]

2. Diesel g3ererators have started ([0.3] (1.

REFERENCE
EOF-~15 p3. 2

ANSWER q.11 (3.00)

@+ 1. Trip reactor and turbine
2. Insure AFAS starty AFAS block and AFNW pump starts
3. Isolate S/C
4, Emergency borate (0.5 eachl (2.0)

b. 1. Stop 21l RCF's § seconds after the reactor 1s tripped
2. Implenent EOF-£2 (0.5 each) (1.0)
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ANSWERS -~ CALVERT CLIFFS -85/08/20-DUDLEY» N.
REFERENCE

EOF-4 pgs. 3-4
ANSHER 4.12 (3.50)

@. Trip reactor. [(0.5]

be Trip 1f not restored in 10 min. [(0.3] or alarm received on

RCF thrust bearain }eqyera&ure‘ﬁi195AF{, 0.2]
c. No trip. [0.2] deBeaditica requidte{ .31
de No trip. [0.2] only 1f dilution raises power to RFS high power
trap. [0.31

e. No trip. [(0.2) trip whern pressure reaches 50 psig. [(0.3]
f+ No trips [0.2] trip at 250 F. [0.3]

9+ Trip reactor. [0.9]

REFERENCE

AQOF 3» p 3

AOF 4y p 1

AOF 6y p 1y 2

AOF 7y p 4

AOF 70y p 2

AOF 7E Unmit 1y p 3

AOF 7E Urnait 2+ p 3

31
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1 CALVERT CLIFFS
August 20, 1985

.0 THEORY OF MUCLEAR POUER PLANT OPERATIOM, FLUIDS AND
THERMONYNAMICS (25)

The following statements apply to Questions 5,01 through 5,05,

The Calvert Clifrs linit 1 power plant has been operating continuously

at a steady 100% of full power for 14 days. All control rods (CEAs)

are fully withdrawn from the nuclear reactor core (ARN), All con-

trolled parameters are equal to their respective programmed values.

Tre fuel-burnup status is that the core has reached 10,000 MWD/MTU in
cycle VII. The present boron concentration is 200 ppm and the inverse
boron worth is 80 ppm/% Ap. Mith four (4) RCPs running, the total pri-
mary coolant flowrate is 134 M dm/hr, The main generator is producing
R45 MWe with a pf of 0.95 lagaging, Use any of the provided figures and
tables. Show your work and your procedures and indicate your assumptions.

Points
Available
MIESTION 5,01
a. What is the “aAT-power"” as determined from the operating
values in the primary loop? G(ive your answer in Rtu/hr and
in MV, (1.5)
b, If the flowrate of primary coolant through the core was reduced
(without causing a trip), explain the effect that this would
have on the 4T across the core, (1.0)

- Section 5 continued on next page -
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August 20, 1985

Points
Available
ANSWFR 5,01

a. For 100% of full power,

Ty = 599.4°F [:.]
Tave = 572.5°F
Tc = 548°F LC.J]

h(599.4°F) = 617 Btu/lbm | o
h(S48°F) = 547 Btu/lbm  cR  Ceneir vieus fon Cf

ah = T7C Btu/1bm | res].
(+0=5=for the-procedure)_

0 = mah SN g om :,v 4T L OL’:J

= (138 x 10% 1om/hr) (70 Btu/1bm) £o /]

= 9380 x 10™ Btu/hr

(+0+75-for—the-procedure-using-the-values—above)<

9380 x 10° Bty
3600 sec
9380 x 10°
(9380) (1055)
. 3600 MW
= 2748 MW

(£0.75_for the conversion and for-the correct-order-of-magnitude.)

{+1.5-max}

- Section 5 continued on next page -
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3 CALVERT CLIFFS
August 20, 1985

Points
Available

ANSHER 5,01 (contd)

If the flowrate of the primary coolant is reduced, more heat
will be added to the conlant as it passes through the core,
This will raise the core AT (+1.0).

Reference(s)

1. Calvert Cliffs: Systems Description No. 5, "Reactor Coolant
System," Figure A-31 and p. 3.

?. Generic: Muclear Power Plant Operator Training Program,
"Thermodynamics, Fluid Flow and Heat Transfer for Nuclear
Power Plants,"” Nuke Power Company, pp. 56-57.

3. fGeneric: Steam Tables, C-E Power Systems,

- Section 5 continued on next page -



QUESTION §,02

What is the expected axial neutron-flux shape: i.e., sketch
(qualitatively) the thermal neutron flux as a function of
axial distance? Explain the rationale for the shape of your
sketch,

If the flowrate of the primary coolant through the core was

reduced, explain the effect this would have on the axial
neutron-flux shape,

- Section S5 continued on next page -

CALVERT CLIFFS

August 20, 1985

Points
Available

(2.5)

(1.0)
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Points
Available

ANSHER §,0?

core height

neutron
core midplanre

flux
(+1.0 for shape)

Uith a fuel-burnup status of 10,000 MWD/MTU, the core is at
the End-of-Life (EOL) (+0.5). At EOL, the U-235 fuel has been
disproportionally burned-up in the center of the core (+0.5),
which has depressed the ROL peak in the center of the core.
Additionally, the fuel is disproportionally burned in the
bottom half of the core and this shift of the relative fuel
concentration to the top half of the core is responsible for
the peak in the top half of the core (+0.25). At full power,
the moderator density decreases with core height. The higher
moderator density in the bottom half of the core is responsible
for the thermal-neutron peak in the bottom half of the core
(+0.25).

1f the flowrate of the primary coolant was reduced, the tem-
peratures of the reactor core would rise. The increase in
temperature would be greater in the top half of the core
than in the bottom half, This would cause the neutron flux
distribution to shift to the bottom of the core. (+1.0)

Reference(s)

1. C-E Training Center: "“Reactor Theory," Flux Distribution,
Section 6,3, Fiqures 6-24 through 6-29 and Figure 6-38,

- Section 5 continued on next page -
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Points
Available
NUESTINN §.03

a. What fraction of the thermal power generated in the nuclear-
reactor core is converted to electrical output power; i.e,,
what is the efficiency of the power plant? (1.0)

b. If the power plant is not 100% efficient, some of the thermal
energy that is produced by the nuclear reaction is not con-
verted into electrical output, What happens to this lost
or unused energy? (1.0)

¢c. Determine the "apparent power" produced by the main
generator, (1.0)

d., 1f the "MVAR lpading" of the main generator was increased
and the "real power" maintained constant, what would be
the changes (qualitatively) in the pf (power factor) and
in the "apparent power?" (1.0)

- Section 5 continued on next page -
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Points
Available

ANSHER 5,03

R45/2750 = ,307 Se5/ Q100 = 3. 3%

= 30.7% efficient

AN

(#1.0 for the numerical procedure and for the correct
order-of-magnitude)

The other 70% is "lost" or unused heat. Primarily, this heat

is removed from the secondary fluid in the condenser by the
water of the Circulating Water System (+0.5). The heat

absorbed by this cooling water is then transferred to the Ray
(#0.5). The heat that is not removed via the condenser cooling
is dissipated by maintaining the temperature of the plant piping
and components (+0.5).

(+#1.0 max)
Real power = (apparent power) (pf) (+0.5)
Apparent power = 845 M/0,95

= 889 M VA (+0.5)

The pf would decrease. (+0.5)
The apparent power would increase, (+0.5)

Reference(s)

1. Calvert Cliffs: System Description No. 35, "Circulating
Water System, pp. 1-3 and Fiqures 35-1, 2 and 3,

2. C-E Training Center: "Pressurized Water Reactor Training

Manual," Simulator Training Manual, Turhine-Generator
Section, pp. 30-32.

- Section 5 continued on next page -
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Points
Available

QUESTION 5,04

If the control rods (CEAs) were inserted while in the manua)

sequential (MS) mode until Group 5 reached 50 in,, and if the

boron concentration were adjusted to maintain the present

power level of 100%; what would be the new concentration of

boron reguired for steady operation? Neglect any effect from

changes in the xenon or samarium concentration, (1.5)

If the same maneuver was executed with the fuel burnup equal

to 2000 MWD/MTU on cycle VII, the change in the boron concen-

tration would be different. Explain what has changed and

why. (1.5)

ANSWER 5,04

Using Figure 1-11.8.6,
0,
Ap rods = -8:-85% (+0.5)

c. 4/ {0+86%3 (80 ppm/%) = 687Appm-boron  (+0.5)

b.

200-68 = ¥32 ppm (+0.5)

n .

3) 167
The boron worth (and inverse boron worth) would be different
at BOL (+0.25). In particular, the inverse boron worth is
larger so that the change in the boron concentration for a
0.85% change in reactivity would be greater (+0.25).

A core at ROL, as contrasted to EOL, has more U-235 fuel and
correspondingly more boron., With more fuel and more boron
in the core, a change in the boron concentration would have
a smaller effect on the neutron population., Hence, the
boron worth would be less and the inverse boron worth

would be larger (+1.0).

Reference(s)

1. Calvert Cliffs: NEOG-7, Rev., 10, Figure 1-11.B.6.
2. SONGS 2 and 3: "Reactor Theory Review," Student
Handout, pp. 40-41.

- Section 5 continued on next page -
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QUESTION 5,05

The Unit 1 power plant described prior to Question 5.01
(100% power, ARO, etc.) is to be taken from 100% to 80%

of full power. Assume T, . = T..¢ at both 100% and at 80%
powe;',

b.

what would be the magnitude of the change in reactivity
(in % ap) due to the change in power in the power plant.

Assuming that this maneuver takes 20 minutes or less, make

a sketch on the provided graph (Figure 5,05 Question) of the
xenon worth as a function of time., Show time from the point
in time of starting the down-power maneuver and for the next
50 hours.

What five (5) factors must be considered in order to deter-

mine whether the reactor plant can be returned to 100% power
immediately after a trip from 1901?

- Section 5 continued on next page -
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(0.5)

(1.5)

(1.5)
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b.

C.

10

ANSWER 5,05

Using the power defect curve, Figure 1-11.C.1, reactivity
change = 0,.25% ap. (+0.5)

See the attached figure, Figure 5.05 Answer. (+1.5)

CEA worth
boron

non
samarium
power defect

(+0.3 each)

Referencel(s)

1. Calvert Cliffs: NEOG-7, Rev, 10, Figure 1-11.C.1.

2. Generic: "Reactor Theory Review Student Handout," C-E
Power Systems, Nuclear training, pp. 24-27.

3. Calvert Cliffs: NEOR 6, Attachment 6-3,

4, Calvert Cliffs: NEOG-7, Rev, 10, Figures 1-11.D.1 and
1-11.D.4.a.

5. Generic: "Reactor Theory Review Student Handout," C-E
Power Systems, Nuclear Training, pp. 32-36.

- Section 5 continued on next page -
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OUESTINN 5,06

e e e e

a. What will happen to the current drawn by the motor of a Reactor
Coolant Pump as the system is heated from 200°F to 564°F?
Explain your answer,

b. What would happen to the current drawn by the motor of a Reactor
Coolant Pump if a void forms in the reactor vessel during
accident conditions? Explain your answer,

ANSWER 5,06

a. Power decreases (+0.33)
The pump is pumping the same volumetric flow rate but the
density of the water decreases (+0.34) which causes a lower
mass flow and less pump power. (+0.33)

b. Power decreases (+0.34)
The pump is pumping against a lower discharge head due to the
reduction of head losses in the area of the void. (+0.66)

R
Reference(s) P FoivruAres [Oe] fdx T

1. Calvert Cliffs: CAF,

- Section 5 continued on nex. page -

Points

Availab‘.
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(1.0)
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Points
: Available
| QUESTION 5,07
Consider a centrifugal pump which is operating with the following
’ values for the parameters power, flowrate and head:
power = 100 hp
] flowrate = 1800 gpm
} head = 150 ft.
a, If you doubled the speed of the pump, what would be the
corresponding values for power, flowrate and head? (1.5)
) b. 1In the situation where alternate core cooling is required
! (i.e., there is a SIAS), the reactor-coolant pressure may
nevertheless exceed the LPSI pump discharge head. Describe
: the design feature of the Safety Injection System that exists
] to prevent the problem of running these centrifugal pumps with
no flowrate, (1.0)

ANSWER 5,07
a. flowz = flowl x 2 = 3600 gpm

head, = head, x 22 = 600 ft

power, = power; x 23 = 800 hp
(#0.5 each)

b. Each LPSI pump has a 40 gpm recirculation line that takes
water upstream of the LPSI shutoff valve and returns the water

' to the RWT, (+1.0)

Reference(s)

1. Generic: Nuclear Power Plant Operator Training Program,
"Thermodynamics, Fluid Flow and Heat Transfer for Nuclear
Power Plants," Duke Power Company, p. 158,

2. Calvert Cliffs: System Description Nos. 7 and 8, “"Safety
Injection and Containment Spray Systems," July 1983, p. 18
and Figure A-2.

- Section 5 continued on next page -
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QUESTION 5.08

What effect will the following events have on the Departure from
Nucleate BRoiling Ratio (DNBR)? Explain,

a. Dropping a rod at 100% power, (1.0)

b. Reactor coolant average temperature is reduced by 5°F while
maintaining 100% power. (1.0)

ANSWER 5,08

a. The DNBR will decrease. (+0.33)
The dropped rod will reduce the flux in the local area (+0.34)
and will cause power to increase in other areas of the
core, (+0.33)

b. DNBR will increase. (+0.33)
Reduced temperature will increase subcooling (+0.38) causing
steam bubbles to quench more rapidly, (+0.33)

Reference(s)

1. Calvert Cliffs: C-E Thermal Hydraulics, p. 14,

- Section 5 continued on next page -
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Points
Available
NUESTION 5,09
Comparing a slightly subcritical reactor (shutdown margin = 1%)
to a greatly subcritical reactor (shutdown margin = 5%), explain
how an addition of 0.5% of positive reactivity will affect the
following:
a. The change in the count rate (1.0)
h, The time to reach a stable count rate, (1.0)

ANSWER 5,09

a. The slightly (greatly) subcritical reactor will have a
larger (smaller) increase in count rate. (+1.0)

b. The slightly (greatly) subcritical reactor will take a
longer (shorter) vime to reach a stable count rate, (+1.0)

Refer.nce(s)

] Calvert Cliffs: C-E Reactor Theory, pp. 147-148,

- End of Section 5 -
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6.0 PLANT SYSTEM DESIGN, COWTROL ANN INSTRUMENTATION (25)

Points
ﬁvai]able

NUESTION 6,01

This question refers to the operatinn of the Auxiliary Feedwater
(AFM) System,

a. Explain the response of the AFW System to a continuously
dropping level in S/G 11: include information on setpoints,
the valves whose positions are affected and the pumps which
are turned on or off, (1.5)

b, Explain how the Auxiliary Feedwater System actuation signal
is doveloped; include sensors logic and output. (1.5)

- Section 6 continued on next page -
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Points
Available
ANSWER 6,01
a, ® starts the motor-driven pump {40.5)
® opens the two steam-supply valves 4070,1 to the AFW
System turbine pumps (+0.5)
® after a 60-second time delay, sends a signal to shut
both main feedwater isolation valves and to run-back both
Steam-Generator feed-pump turbines to a predetermined
minimum speed setting (#0.5). (us.7 L Mui o0 S LCFL KoM, 50)

b, The AFS monitors four (4) channels of wide range level
indication for each S/G (#0.5). Each low-level bistable
module converts the analog level signal to a digital signal
and compares it to a setpoint level of -170 inches (0.5).
These bistable modules feed four logic matrices, two per
S/G, which implement 2/4 logic, The output signals from the
four low-level logic matrices enter two AFS START LOGIC
MATRICES, each of which is an OR gate receiving one signal
from a S/G 11 low-level matrix and one from S/G 12. In
this case, both channels of AFS START would be actuated
(+0.5).

Referencels)

1. Calvert Cliffs: System Description No. 34, "Auxiliary
Feedwater System," Figures 34-1, 34-3 and pp. 45-47,
63-64 .

- Section 6 continued on next page -
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Points
Available

QUESTION 6,02
Calvert Cliffs Unit 1 has been operating at 40% of full power for
the last 20 days when a reactor trip occurs.
a. Explain in detail the expected automatic response of the six

(6) Steam-Dump/Turbine Bypass valves. (1.5)
b. Identify and explain two (2) indications (other than valve-

position indications or limit 1ights) in the control room

that could be used to verify that the Steam Dump/Turbine

Bypass valves had opened excessively. (1.5)

ANSWER 6.07

a. BRoth steam-dumps ramp OPEN to lower T, . to 535°F (+0.6).
Some bypass valves open sequentially to lower steam-header
pressure to 900 psia or T, . to 535°F (+0.9).

b, Excessive cooldown would reduce Tave 2Nd could reduce T
below the no-load value. The 5/G pressure would be low due
to the excessive cooldown. And the lowering of T, . would
produce a low pressure in the Pressurizer, (00.7g each,
+1.5 max).

Reference(s)

1. Calvert Cliffs: System Description No. 19, “"Main Steam
Qﬂd MQIV System'" pp. 16'21.

- Section 6 continued on next page -
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Points
Available
QUESTION 6,04
If the high-level alarm setpoint is exceeded, what automatic
action(s), if any, should occur for each of the following radia-
tion instruments? Do not include the initiation of alarms,
a. CVCS-letdown radiation monitor (0.66)
b. Waste-Gas System discharge radiation monitor (0.67)
¢. Spent-Fuel Storage-Pool area radiation monitor (0.67)

ANSWER 6,04

a. Tnere is no automatic action., (+0.66)

b. The Waste-Gas System discharge isolation valves (discharge
isolation valve and redundant isolation valve) should close.
(+0.67)

c. Jhe-Speat-Fuel-Storage-Pool—yentilationSystem—shoultd-
WNILE (o L. 1)
Reference(s)

1. Calvert Cliffs: System Description No. 14A, "Waste-Gas
System," June 1981, pp. 11.

2. Calvert Cliffs: System Description No. 10, "Spent Fuel
Pool and Spent Fuel Pool Cooling and Purification Systems,”
July 1983, p. 34,

- Section 6 continued on next page -
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Points
Available
OUESTION 6,05

Explain how power supply reliability is achieved for t'e 120 VAC
instrument power buses, (Disregard computer power.) (1.5)

ANSWER 6.05

There are four (4) 120 VAC busses per unit that are directly
supplied by inverters, (+#0.25) Each of the inverters can be
supplied by 125 vDC (+#0.5) or 120 VAC regulated power. (+0.5)
Two of the inverters on each unit are supplied by DC power from
the other unit (+0.25).

Reference(s)

1. Calvert Cliffs: System Description No. 54, Figures 54-1
ONd 54'2-

- Section 6 continued on next page -
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QUESTION 6.06

The following questions refer to the Component Cooling System.

a.

The temperature of the water of the Component Cooling System
must be maintained low enough to adequately carrv the load.
At what point in the System is the temperature monitored for
control? To what value is this temperature controlled? How
can this temperature be controlled?

What is the expected response of the System to a SIAS at

Unit 1 with the component cooling pump 13 selected to the

480 volt bus 11. Assume that there has not been an initiation
of the CSAS and the CIS.

ANSWER 6.06

It is the outlet water of the System heat exchanger that is
controlled (+#0.5). It is controlled to 95°F (+0.5). This
control is accomplished by the automatic positioning of the
temperature-controlled heat-exchanger bypass valve (+0.5) and/
or by the manual control of the heat exchanger's salt-water
outlet valve (+0.5).

Upon the initiation of SIAS:

component cooling pumps 11 and 12 start

if the breaker for pump 11 does not close within 1 second,
pump 13 starts

® the shutdown-cooling heat-exchanger outlet valves are
opened

e th2 component-cooling heat-exchanger salt-water inlet and
outlet valves are closed.

(+0.5 each, +1.5 max)

Reference(s)

1. Calvert Cliffs: System Description No. 40, “Component
Cooling System," pp. 5, 17, 68,

- Section 6 continued on next page -
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(2.0)

(1.5)
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QUESTION 6,07

hh—bv—-—-—-—~

Figure 6.07 (Question) on the next page shows the one-line
electrical diagram for the Power Range Safety instrumentation,

a. Two (2) detectors are shown, What type of detectors are
these and how are they constructed?

b. unat is the relationship between the output of amplifier-l
and its inputs? (What is the output of Amp 1?)

¢. What is the relationship between the output of amplifier-2
and its inputs? (What is the output of Amp 2?)

d. What is the relationship between the output of amplifier-3
and its inputs? (What is the output of Amp 3?)

e. The Internal Vibration Monitoring System (IVMS) receives
information from the power range safety channels, What
information is received and briefly describe what is done
with the information to obtain an indication of vibration?

- Section 6 continued on next page -
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(1.5)

(0.5)

(0.5)

(0.5)

(1.0)
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FIGURE 6,07 (QUESTION)

- Section 6 continued on next page -
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Points
Available

ANSWER 6,07

The power range safety channels utilize UICs (+0.5). Each
UIC detector assembly consists of two independent UICs
installed end-to-end in a common cylindrical housing. Each
UIC contains a high voltage electrode and a signal electrode
which connect to respective high voltage and signal cables.
Nitrogen filler gas occupies the space between the two
cylindrical electrodes. The UICs operate in the ionization
region, The neutron-sensitive material used in the UIC is

a coating on the electrode surfaces consisting of boron
enriched with boron-10, (+1.0)

U-L  (+0.5)

A+R/2  (+0.5)

sum U+L/8 (+0.5)

The A+B/2 output signal from each PR safety channel suppl es
an input to the IVMS (+#0.5). The system monitors reactor
core and core-harrel motion by comparing the differential
between input signal pairs and a frequency analysis of the

signals is performed (+0.5).

Reference(s)

1. Calvert Cliffs: System Description No. 57, "Nuclear
Instrumentation, Revision 1, June 1984, pp. 35-36,
Figure 57-14, pp. 39-42, 49-50,

- Section 6 continued on next page -
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Points
Available
QUESTION 6,08 G
a. What will cause AND what action will result from a Recircula-
tion Actuation Signal (RAS)? (1.5)
b. It may be necessary to flush the core during long-term cooling
following a loss of coolant. Describe cne flow path for per-
forming this flush, (1.5)

ANSWER 6,08

1. Caused by RWT level decreasing belouw approximately 30"
(’005) -

2. Action that resuits:
e Containment sump isolation valves open
® Both LPSI pumps stop
e Mini flow recirculation isolation valves receive a

shut signal,

(+0.33 each)

1. Containment sump > LPSI Pump > recirculation line > SDC
return header > hot leg (+0.3 each), or

2. HPSI pump > Aux, HPSI peader > CVCS > Pzr aux, spray >
Pzr > surge line > hot leg (+0.21 each).

Reference(s)

1. Calvert Cliffs: SD #7 and 8, pp. 65,67,68.

- Section 6 continued on next page -
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QUESTION 6,09

Would containment design pressure and temperature limits

be exceeded if the total Safety Injection System failed

and all other Engineered Safety Features Systems functioned
normally following a Loss of Coolant Incident (LOCI)?

What two (2) other systems would reduce containment pressure
and temperature during a LOCI?

ANSWER 6.09

b.

No (temperature and pressure would remain within limits),
(+0.5)

€CS. (+0.25)
CTMT Air Recirculation System, (+0.25)

Reference(s)

1. Calvert Cliffs: SD #1; Containment System, p. 38.

- End of Section 6 -
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7.0 PROCEDURES--NORMAL, ABNORMAL, EMERGENCY AND RADIOLOGICAL CONTROL (25)

Points
Available

QUESTION 7.01
Unit 1 experiences a reactor trip from 100% power.
a, The first step of the Immediate Operator Actions is to depress

the reactor trip buttons and to verify that two (2) results

have taken place, List those two (2) responses. (1.0)
b, If the RPS fails to trip the reactor and de-energizing the

CEDM MG sets still results in two (2) CEAs failing to fully

insert, then what action should the operators take? (1.0)
¢. What four (4) responses of the Turbine/Generator should be

verified as part of the Immediate Operator Actions? (1.0)
d. If the Generator output breakers have not tripped and the

Turbine stop valves cannot be confirmed to have shut, then

what action(s) should the operators take? (0.5)

- Section 7 continued on next page -
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Points
Available

ANSWER 7,01

a. ® (EAs are fully inserted.
® Reactor power is decreasing,

(+0.5 each)

b. "“Increase the boron concentration (+0.5) by 200 ppm for each
CEA that fails to fully insert." Hence, increase the boron
concentration by 400 ppm (+0.5).

Turbine is tripped.

Generator output breakers are open.
Generator field breaker is open,
Exciter field breaker is open.

(+0.25 each)
d. Shut the MSIVs. (+0.5)

Reference(s)

1. Calvert Cliffs: EOP-1 (Reactor Trip), Rev. 7, pp. 2-4.

- Section 7 continued on next page -



31 CALVERT CLIFFS
August 20, 1985

S v

Points
Available
QUESTION 7,02
Explain what will happen and what operator action is required
for the unit 1 and unit 2 turbine upon experiencing a loss of
power to the 11 DC bus. (1.5)

ANSWER 7.02

The unit 1 turbine will automatically trip (+0.5). The unit 2
turbine will not automatically trip but all remote and automatic
electrical trips will be lost (+0.5). An operator must be
stationed at the turbine front standard in direct communication
with the control room to allow for manual tripping of the turbine
(+0.5).

Reference(s)

1. Calvert Cliffs: GSO Standing Instructions,

- Section 7 continued on next page -
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Points
Available
QUESTION 7.03
List six (6) control room indications of a steam line rupture on
Unit 1. (3.0)

ANSWER 7.03

1. Rapid decrease in steam generator pressure
2. Reactor trip on low steam generator pressure
3. Rapid drop in reactor coolant temperature

4, Rapid drop in reactor coolant pressure

5. Loud noise and poor inplant visibility depending on the
location of the rupture

6. Low pressurizer level
7. Safety Injection System Actuation Signal (SIAS)

8. Containment Isolation Signal (CIS) and Containment Spray
Actuation Signal (CSAS) if location of rupture is inside
containment

o = g . o/

(+0.5 each, +3.0 max) B v o' P P

Reference(s) - AFAS BLCCK SIENAL

1. Calvert Cliffs: EOP-4 (Steam Line Rupture), Rev., 9, I,
R

- Section 7 continued on next page -
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OUESTION 7,04
a. What indication does a fuel handling operator have that a fuel
bundle binds 1 in, from the bottom while loading fuel? (0.75)
b. What indication does a fuel handling operator have that a
fuel bundle is mechanically bound during fuel removal? (0.75)

ANSWER 7,04 =,
R, URDCACcAD AR CADLLk SLALK

b.bse The Dillon cell reading (#0.35) and high load interlock. (+0.4)

Hr—The tape measure-attached—to-the-aripper—witi—not—read-—property,
40.75) —{Iv-surveillance after—loading—the coret—

Reference(s)

1. Calvert Cliffs: €A O = 25 C

- Section 7 continued on next page -
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Points
Available
QUESTION 7.05 I
List the weekly administrative external dose limits for individuals
1R years of age or older, (2.5)

ANSWER 7.05

External Nose:

The weekly administrative exposure limits, for individuals 18 years
of age or older, where a week is defined as 2400 h Friday through
2400 h Friday, are:

b.

C.

Dose to the whole body, head, trunk, blood forming organs,
lens of eyes or gonads shall be limited to 300 mrem/week
until the quarterly dose accumulation reaches 900 mrem
(alert point and quarterly limit for 18-year olds) and

150 mrem/week for the balance of the quarter.

Dose to the skin of the whole body shall be limited to
2000 mrem/week,

Dose to the hands and forearms, feet and ankles shall be
limited to 4500 mrem/week,

(+0.5 for each underlined limit)

keference(s)

1. Calvert Cliffs: CCI-B00A, Attachment (1), p. 9.

- Section 7 continued on next page -
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Points
Available
QUESTION 7,06
For each of the situations below indicate whether the plant should
be tripped immediately. For situations which do not require an
immediate trip explain at what point a reactor trip, if any, is
required assuming conditions continue to deteriorate, Assume plant
has been operating for 1 week at 90% power and consider each
situation separately.
a. A rupture occurs in the Service Water subsystem, (0.5)
b. The motor on the operating component cooling pump fails. (0.5)
c. It is discovered that containment integrity has been breached
when a blind flange is found improperly secured. (0.5)
d. An unexplained dilution raises power by 5%. (0.5)
e. Instrument air pressure drops to 75 psig. (0.5)
f. The main journal bearing metal temperature is 230°F
(5°F above the alarmm set point) for the Unit 1 turbine, (0.5)
g. The main journal bearing metal temperature is 225°F (5°F
above the alarm set point) for the Unit 2 turbine. (0.5)

- Section 7 continued on next page -
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Available
ANSWER 7,06
a. Trip reactor (+0.5).
b. Trip if not restored in 10 min (#0.3) or alarm received on RCP
thrust bearing temperature (>195°F) (+0.2)
TRID fE: A0 IR Wer ST AL ik LHs
c. No trip, (+0.2) no—conditionwitl—require—trip—0:30
d. No trip, (+#0.2) only if dilution raises power to RPS high power
trip (+0.3).
e. MNo trip, (#0.2) trip when pressure reaches 50 psig (+0.3).
f. MNo trip, (+0.2) trip at 250°F (+0.3).
p, ( ) trip 2%e;. (+0.3) s
g. Trip reactor (+0.5).

Reference(s)

Calvert Cliffs: AOP 3, p.
Calvert Cliffs: AOP 4, p.
Calvert Cliffs: AOP 6, pp. 1-2, T5. 26-//
Calvert Cliffs: AOP 7, p. 4,

Calvert Cliffs: AQOP 7D, p. 2.

Calvert Cliffs: AOP 7€ Unit 1, p. 3.

. Calvert Cliffs: AOP 7t Unit 2, p. 3.

3
1.

-
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- Section 7 continued on next page -
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4
Points
Available
QUESTION 7,07
Specify the requirements that an individual must satisfy to
serve as an escort in a controlled area, (1.0)
ANSWER 7,07
The escort must be Controiled Area qualified and assigned to the
plant for a minimum of 6 months or authorized by the SRC to act
as a Controlled Area Escort, (+1.0)
Reference(s)
1. calvert Cliffs: CCI-800A, Attachment (1), D, p. 32,
QUESTION 7.08
What requirements are imposed on the Pressurizer if RCS boron
concentration is to be changed by 50 ppm or greater? (1.0)

ANSWER 7,08

whenever boron concentration is changed by 50 ppm or greater,
the Pressurizer spray valves shall be operated, consistent with
pressure requirements, until the boron concentration of the
Pressurizer is within 10 ppm of RCS concentration. (+1.0)

Reference(s)

1. Calvert Cliffs: OP-4 (Plant Shutdown from Power),
Rev, 7, D, p. 1.

- Section 7 continued on next page -
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Points
Available
QUESTION 7,09 i
a. What four (4) indications are used to continually verify natural
circulation? (1.6)
b. What operator actions can be used to affect each of the
fcllowing conditions which are required to accomplish natural
circulation?
1. Maintain RCS inventory (+0.4)
2. Maintain adequate Steam Generator water inventory (+0.8)
3. Maintain adequate RCS subcooling (+0.7)

ANSWER 7,09

a. AT is less than full power AT
Tc is constant or decreasing
Ty is stable
No abnormal difference between Th and core exit thermocouples

(+0.4 each)

b. 1. Proper operation of CVCS (+0.4)
2. Feeding the SG with main or auxiliary feedwater (+0.4)
NDischarging steam using Turbine Bypass and/or Atm, dumps (+0.4)
3. Rapid cooldown rate (+0.4) Pzr press., maintained high (+0.3)
nes
Reference(s)

1. Calvert Cliffs: EOP-12, Att (1), pp. 1-2.

- Section 7 continued on next page -
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B Points
Available
QUESTION 7.10

During operation at power a piping rupture occurs on the main

header of the instrument air system, List the sequence of events

and their set points that automatically take place for this

event, (2.0)

ANSWER 7.10

a. The standby instrument air compressor starts at 90 psig,

b. The automatic plant air to instrument air cross connect valve
opens at 85 psig (instrument air pressure).

c. The plant air header automatic isolation valve closes at
85 psig (plant air header pressure) causing the plant air
compressor to discharge to the instrument air system only.

d. The other unit's plant air compressor automatically starts
at 90 psig and supplies air to the affected units through
normally open cross-connect valves,

(+0.5 each)

Reference(s)

1. Calvert Cliffs: AOP-7D (Loss of Instrument Air), Rev. 7,
Discussion, p, 1.

- Section 7 continued on next page -
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Points
Available
QUESTION 7.11
According to the loss of load procedure, a sudden large reduction
in power demand would likely be due to one (1) of four (4) mal-
functions or system changes., List these four (4) occurrences. (2.0)

4.

ANSWER 7,11

Spurious closure of a main stream isolation valve

Spurious closure of one (1) or more governor valves, without
a reactor trip

Spurious closure of two (2) or more turbine stop valves,
intercept valves or intermediate stop valves without a
reactor trip

Separation from the interconnected system (loss of lines
5051 and 5052)

(+0.5 each)

Reference(s)

1. Calvert Cliffs: (Loss of Load), Rev, 7, Discussion,
P 1

- End of Section 7 -
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8.0 ADMINISTRATIVE PROCEDURES, CONDITIONS AND LIMITATIONS (25)

Points
Available
QUESTION 8,01

While operating at power, it is determined that the shutdown
margin is 4,1% ak/k., What actions, if any, are required
by Tech-Specs.? (2.0)

ANSWER 8,01

With the SHUTDOWN MARGIN <4,3% ak/k, immediately (+0.5) initiate
and continue boration at 240 gpm (+0.5) of 2300 ppm boric acid
solution or equivalent (#0.5) until the required SHUTDOWN MARGIN
is restored (+0.5).

Reference(s)

1. Calvert Cliffs: Technical Specification, Section 3.1.1.1.

- Section 8 continued on next page -
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Points
Available

QUESTION 8,02

a. Complete the following table to indicate the minimum shift
crew composition in the applicable modes for Unit 2 with
Unit | in mode 5 or 6. (2.0)

MINIMIM SHIFT CREW COMPOSITION #

LICENSE
CATEGORY APPLICABLE MODES

1.2, 3. 84 546

SOL

oL

Non-Licensed

Shift Technical Advisor

b, If the minimum shift-crew composition cannot be met, what

action(s), if any, must be taken by the shift supervisor?
Specify any time requirements associated with the action(s)? (1.0)

- Section 8 continued on next page -
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Points
Available

ANSHWER 8,02

LICENSE
CATEGORY APPLICABLE MODES
1, 2, 3, 8 4 586
SOL 2 1
0L 3 2
Non-Licensed 3 3
Shift Technical Advisor 1 0

(+0.25 each)

The shift supervisor must immediately act to bring the composition
to the required minimum (40.5). He has 2 hours (+0.5).

Reference(s)

1. Calvert Cliffs: Technical Specification Administrative
Controls, Table 6,2-1.

- Section 8 continued on next page -
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Points
Available
QUESTION B.03
What are the four (4) conditions that must be met for the Refuel-
ing Water Tank to be considered operable in modes 1, 2, 3 and 4? (2.0)

ANSWER 8,03

The Refueling Water Tank shall be OPERABLE with:

a. A minimum contained borated water volume of 400,000 gallons
b. A boron concentration of between 2300 and 2700 ppm

¢c. A minimum water temperature of 40N°F

d. A maximum solution temperature of 100°F in mode 1.

(+0.5 each)

Reference(s)

1. Calvert Cliffs: Technical Specification, Section 3.,5.4.

- Section 8 continued on next page -
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Points
Available
QUESTION 8,04 SR
For the leakage conditions shown below, indicate whether you would
CONTINUE TO OPERATE indefinitely or SHUTDOWN under specific time
requirements. Assume no other leakage than that listed. Consider
each item separately,
a. 0.5 gpm each, from five different valve packing glands. (0.5)
b. 0.2 gpm from a T, 100p RTD weld (0.5)
¢. 1.3 gpm unknown leakage (0.5)
d. 3 gpm seat leakage on a Pressurizer safety valve (0.5)

ANSWER 8,04

a. continue to operate
b. shutdown
¢. shutdown
d. continue to operate

(+0.5 each)

Reference(s)

1. Calvert Cliffs: Technical Specifications, pp. 3/4, 4-14,

- Section B continued on next page -
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Points
Available
QUESTION 8,05 ——
a. Under what two (2) conditions can a temporary electrical
Jumper be installed without meeting the logging requirements
CCI-117D, the instruction that addresses temporary electrical
Jumpers? (1.25)
b. What are two (2) methods of verifying the proper removal of
a temporary electrical jumper? {1.25)

ANSWER 8,05

a. 1. When approved procedures include instructions for installa-
tion and lifting of the jumper, (+0.6)

2. When installation and 1ifting is covered in a maintenance
request, (+0.6)

b. 1. A second individual verifies. (+0.6)
2. Verify removal with a functional test. (+0.6)

Reference(s)

1. Calvert Cliffs: WJE 189,
2. Calvert Cliffs: CCI-117D, pp. 2,3,8.

- Section 8 continued on next page -
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Points

Available

QUESTION 8,06

[

What provisions are required in order to make a temporary change
to a procedure? (3.5)

ANSWER 8,06

Temporary changes to procedures may be made provided:
a. The intent of the original prccedure is not altered.
b. The change is approved by two members of the plant management

staff, at least one of whom holds a Senior Reactor Operator's
License on the unit affected,

€. The change is documented, reviewed by the POSRC and approved by
the Plant Superintendent within 14 days of implementation,

(+0.5 for each underlined provision)

Referencel(s)

1. Calvert Cliffs: Tecnhnical Specification Administrative
Control, Section 6.8,3,

- Section 8 continued on next page -



a8 CALVERT CLIFFS
August 20, 1985

Points
Available
OUESTION 8,07
What are the four (4) administrative actions that shall be taken
if RCS pressure reaches 2800 psia? (4.0)

ANSWER 8,07

The following actions shall be taken in the event a safety limit
is violated,

The facility shall be placed in at least HOT STANDBY within
1 hour, (+1.0)

The NRC Operations Center shall be nc ified by telephone as
soon as possible and in all cases within 1 hour., The Manager,
Nuclear Power Department and the OSSRC, shall be notified
within 24 hours. (+1.0)

A Safety Limit Violation Report shall be prepared. The report
shall be reviewed by the POSRC. This report shall describe

1) applicable ¢ cumstances preceding the violation, (2) effects
of the violation upon facility components, systems and structures,
and (3) corrective action taken to prevent recurrence. (+1.0)

The Safety Limit Violation Report shall be submitted to the
Commission; the OSSRC; and the Manager, Nuclear Power Department
within 14 days of the violation, (+1.0)

Referencels)

1. Calvert Cliffs: Technical Specification Administrative
Control, Section 6.2&1.

- Section 8 continued on next page -
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Points
Available
QUESTION 8,08

List the four (4) conditions which must be met in order that each
Safety Injection Tank will be considered operable when in mode 1.

ANSWER 8,08

Each reactor coolant system Safety Injection Tank shall be
OPERABLE with:

a. The isolation valve open

b. A contained borated water volume of between 1113 and 1179
cubic feet of borated water (equivalent to tank levels of
between 187 and 199 inches, respectively)

c. A boron concentration of between 2300 and 2700 ppm

d. A nitrogen cover-pressure of between 200 and 250 psig

(+0.5 each)

Reference(s)

1. Calvert Cliffs: Technical Specification, Section 3.5.1.

- Section 8 continued on next page -
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Points
Available
OHESTION 8,09 —
a. When should the Technical Support Center and the Operational
Support Center he activated? (0.9)
b. What is the function of:
1. Technical Support Center? (0.8)
2. Operational Support Center? (0.8)

b.

ANSUER 8,09

When an alert or higher emergency action level is declared.
(+0.9)

1. To analyze current and projected plant status and
provide advice and assistance during an accident, (+0.8)

2. An assembly point for off-shift operators, HP personnel,
and other emergency response personnel, (+0.8)

Reference(s)

1. Calvert Cliffs: WJE 195,
2, Calvert Cliffs: ERPIP Sections 4,1,2 and 4,1.3.

- Section 8 continued on next page -
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Points
Available
QUESTION 8,10

What are the Tech-Specs bases for the requirement that the
reactor coolant system must have a minimum flow rate of 3000 gpm? (1.5)

ANSWER 8,10

A minimum flow rate of at least 3000 gpm provides adequate mixing,
prevents stratification, and ensures that reactivity changes will
be gradual during boron concentration reductions in the Reactor
Coolant System. A flow rate of at least 3000 gpm will circulate

an equivalent Reactor Coolant System volume of 9601 cubic feet

in approximately 24 minutes, The reactivity change rate associated
with boron concentration reductions will therefore be within the
capability of operator recognition and control,

(+0.5 for each underlined provision)

Reference(s)

1. Calvert Cliffs: Technical Specification Bases, Section
3/4,1.1.3 BORON DILUTION,

- End of Section 8 -

END OF EXAMINATION
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