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REPORT DETAILS

^ TYPE OF. EXAMS: Initial . Replacement' X Requalification

EXAM RESULTS:-

| R0 | SR0 I Inst. Cert i Fuel Handler |
| Pass / Fail | Pass / Fail | Pass / Fail | Pass / Fail |

I I I I l
.I I I I -l |
IWritten Exam I / | / l 2/1 I / |
| | | | | |

. I I I I I i
10ral Exam | / I / I 1/1 | / l
l | | l. I l
i | | | | |
| Simulator Examl / I / I 1/1 | / |
| | l~ l | I
I I I I I l-
10verall I / I / | 2/2 | / |
| | | | | |
| l | | | |

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 Certification
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- 1. Summary of generic strengths or deficiencies 'noted on oral exams:

None

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

Weaknesses identified in a previous examination had not been corrected.
Candidates 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+Tq) vice FTxy = Fxy(1-Tq).

3. Comments on availability and candidate familiarization with plant.

reference material:

None

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

None

5. 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.

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

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)

0FFICIAL RECORD COPY 3CURLEY7/3/84 - 0001.2.0
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7. Personnel Present at Exit Meeting:

NRC Personnel

N. Dudley-
R.'Keller

Facility Personnel

W. Burchill
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 problems 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 draf t administrative procedure for
controlling operating procedures in the near future.

OFFICIAL RECORD COPY 3CURLEY7/3/84 - 0003.0.0
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10. CHANGES MADE TO WRITTEN EXAM

Question No. Change Reason

5.03.b Change Changed to " remains the same" since
(answer) pressurizer level program does not begin

to increase until 15% power.

5.04 Change Figure 14 change to reflect the fact

(answer) that water / fuel ratio does not change
substantially over core life.

5.05 No Change " Effects generator output, system
(answer) voltage" was not included in answer key

since answers will be evaluated as to
candidates understanding of reactive
load.

5.08 No Change Candidates were verbally informed that
emergency buses were available.

6.02a. Addition Accept also "overpressurization of RCS
(answer) by Design", which is the purpose of

pressurizer safety valves.

6.05a. Addition Accept also "in cores" since incore
(answer) nuclear instruments (NI) do provide

indication cf nuclear power.

6.06a. Addition Accept also "APD-ASI indication", since
(answer) a failed NI detector will cause skewed

ASI indications.

Change Delete word " light" from " Level 1
bistable energized" since level I
bistable effects trip signals in
addition to energizing a light.

'

6.06b. Addition Accept also "Tave-Tref mismatch" since
(answer) failed NI channel will effect Tave

reading.

6.10c. Change Changed to "SW needed to provide
(answer) cooling to equipment (auxiliary build-

ing or containment air cooler) during
plant operations" to reflect Technical
Specifications Design Basis for Service
Water System.

OFFICIAL RECORD COPY 3CURLEY7/3/84 - 0004.0.0
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Question No. Change Reason

7.1(4) Change -Correct answer is D in accordance with
(answer) ~E0P 70 figure 5.21.

7.08 No Change Question is applicable since it
(Question) is allowed by procedure at the

simulator to use automatic rod
control, even though most operat-

! ing CE plants do not allow
I operations in automatic rod

control.

7.10b No Change Question is applicable to SRO
(Question) level of knowledge. It requires

; knowledge of abnormal system
j alignments during emergency
'

situations which are allowed by
procedures. )

8.2 Addition Accept also "does not address
(Answer) unreviewed safety question", in

accordance with AP-10 Page 5.

8.03 Change Delete "and then lower the fuel"
(Answer) since interpretation of AP-12 Page

3 may allow fuel load to be
completed, or left in the fuel
handling machine.

8.06 Change Corrected answer to reflect FTxy
(Answer) out of limits.

8.10b Change Corrected to reflect fact
(Answer) Technical Specifications requires

operations of two trains of HPI.

8.10c Change Technical Specification general
(Answer) statement 3.0.3 is acceptable in

place of detailed shutdown
requirements.

Attachment:

Written Examination and Answer Key (SRO)
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U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

FAEIEITTi _E'E.!IDutgygg___________
_ __

REAEIBRITFE! .[W$EE_-__-_-__..___-___
BATEABRINIETEREBi_egggggie ________________

.

EXARINERi EU!'_!Y[_--_-_____.--._- _

APPLICANT: -__________-___-___-_____
'

INSTRUCTIONS TO APPLICANT!
*

. -__----- _-_----------.

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

Stcple question sheet on top of the answer sheets. Points for each

qv30 tion are indicated in parentheses after the question. The passing
gecde requires at least 70% in each cateSory and a final Stad's of at

loast 80%. Examination papers will be picked up six (6) hours after

tho examination starts.
% OF

CATEGORY % OF APPLICANT'S CATEGORY

VALUE TOTAL SCORE VALUE CATEGORY
-_--.--. .------__--.----.------_....-----..-__-- _---..-.. _-. _ _.--

-_....O.f. fat.60 -.---- 5. THEORY OF NUCLEAR POWER PLANT25.00 25.00 pgyg
- - ,,,,,,,,,, , 9,9,, ,,9_-._.--- -_.._.

THERMODYNAMICS

p, /425.00 25.00 ------ / C E 6. PLANT SYSTEMS DESIGN, CONTROL,
-- --------

AND INSTRUMENTATION-------- ------

20.00 25 00 y[---_ g dtf.t# ------- 7 . PROCEDURES - NORMAL, ABNORMAL,S,
-___--_.. -_..-- EMERGENCY AND RADIOLOGICAL

CONTROL

20.00 25.00 p ,-_--(gt_C .r 8. ADMINISTRATIVE PROCEDURESe
- _---.---

CONDITIONS, AND LIMITATIONS........ _.-_._

100.00 100.00 TOTALS
--...._-- _ _ ._-_-...----.. ......

'

FIN AL G R A D E ..-__.-_---......%
All work done on this examination is my own. I have neither
given nor received aid.

~~~~~~~~~~~~~~

IPPL5CA T 5~555UETURE lI

I
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,5. THEORY OF. NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 2

------------------------------------------

--------------

GUESTION 5.01 (2 00)
(2.0)Chnose the correct response to each of the following. .

1. Moderator temperature coefficient becomes more negative from BOL
to EOL primarily because oft

The larger change in resonant escape probability per degree changeA.
in moderator temperature.

B. The larger change in core leakage per degree change in moderator
temperature.

C. More thermal neutrons are available f or absorption in the moderator.
D. The smaller change in thermal utilization factor per degree change

in moderator temperature.

2. Doppler coefficien, (Aq / degree F fuel) becomes more negative from
BOL to EOL because of.

A. An increase in effective fuel temperature.
B. 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 baron concentrations
B. At higher moderator temperatures
C. At low baron concentrations
D. At lower moderator temperatures

4. Beta effective decreases over core life because:
A. The fraction of neutrons which are born delayed as a result

of fission of U235 changes as the fuel is depleted.
B. The resonance absorption region of U238 broadens as the

core ages.
C. The response of the reactor to changes in reactivity

becomes faster as the core ages.
D. The percentage of fissionable isotopes vary as the core

ages.

QUESTION 5 02 (1.50)

After criticality is achievede the startup procedure requires
the operator to level power at 10 -4% power to record critical
data. The operator establishes a ZERO DPM SUR and verifies that
the wide indication is steady with no rod motion. One minute
later, the operator notices that power is increasing.
Explain why?

:
!

!
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 3
'

y g------------------------------------------

--------------

OUESTION 5.03 (2.00)
W uld reaching the point of adding heat INCREASE, DECREASE, or
h;ve NO EFFECT on each of the following parameters if a constant
rocctivity addition continued? (assume all controls in automatic)

0.' Start Up Rate (SUR)
b. Pressurizer level
:. T cold
d. Turbine bypass controller output

GUESTION 5 04 (1.50)

Indicate on the attached Keff vs Water to Fuel Ratio figure
thetha point where the reactor ~would be operating at (A)

boginnin3 of life, and (B) the end of life. What is the

oajor reason for the operatin3 Point to vary with core a3*?

OUESTION 5 05 (1.50)

a. When the turbine generator is loaded, how is reactive load
(KVARS) measured, and how does the amount of reactive load

(1 0)effect generator operations?
(0 5)

b. How is reactance adjusted?

GUESTION 5.06 (1.50)

EHplain how an air ejector reduces the pressure in the main
(1.5)cendenser.

00ESTION 5 07 (2.00)

a. Describe how the cooldown rate would be controlled while on (1.0)natural circulation.
b. HOW and WHY would delta T and flow rate observed during natural

circulation compare 10 minutes and 1 hour after a trip from
100% power accompanied by a loss of all Reactor Coolant Pumps.

(1.0)
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L 5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 4

--- 9ggggggggggggg-------------------------------------->
,

______________

OUESTION 5 08 (2 00)

If all site power was lost and pressurizer heaters could not be,

onargized, could the plant be maintained greater than 40 degrees
cubcooled if all equipment operated properly? Justify your,

cnewer.
:

i GUESTION 5.09 (2.00)

Figure 1-1 depicts a closed loop system with two parallel centrifugal
pucps and four parallel heat exchangers.Initia11yeboth pumps are
running and all four(4) heat exchangers are in service. What would
tho flow rate be through the 42 heat exchanger if the second pump is

identical).stepped (41,2 and 3 heat exchangers and pumps are
Show all wor k.

j

DUESTION 5.10 (3.00)

Wsuld fuel center line temperature INCREASE, DECREASE, or REMAIN
THE SAME in each of the following situations? Briefly enplain.

a. Power decreases with constant Tave.
j b. Tave increases with constant power. ,

c. Core age increases with constant power !4

d. pressurizer pressure increases with constant power.i
;

1

j GUESTION 5.11 (3.30)

With an initial count rate of 20 cps," reactivity is added
! o. to increase the count rate to 40 cps. What would be the

effect of adding the same amount of reactivity again? ,

'
(1.5),

Explain your answer.

b. With an initial power level of 10%, reactivity is added
to raise power to 20%. What would be the effect of adding

the same amount of reactivity again? Explain your answer. (1.5)'

'

.

.

i 1

1

1

i !

1
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAG'E 5

--------------------------------------
----

__------------

GUESTION 5 12 (3.00)

If at BOL power is reduced from 100% to 50% and stabili:ed,
brolfly explain HOW and WHY each of the following plant parameters
will be affected over the next 5 hours. Assume all systems are in

automatice rod control is in manual sequential, and no operator
.

cction is taken.

a. RCS temperature
b. RCS pressure
c. S/G pressure
d. Turbine Generator control valve position
e. Feed flow

.

e

e

!
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.6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 6

------------------------------------------------------

QUESTION 6.01 (2.50)

What effect will an SIAS have on each of the following components?
SA4.TDer Water System outlet valves on the Component Cooling Watera.

,gqt enchanger,
b. Water System outlet valves on the Service Water heat exchanger.
c. The three (3) High Pressure Safety Injection pumps,
d. The three (3) Salt Water pumps.
e. Service Water supply valves to the containment air coolers.

QUESTION 6.02 (2.50) 1

c. If the RCS pressure is 350 psia, RCS temperature is 340 F, |

and warming of the Shutdown Cooling System (SDC) has NOT
started, HOW and WHY is the RCS protected against an
overpressuri=ation?

(1.0)

b. kould resin damage occur if the SDC System was lined
up to the CVCS purification ion exchangers.and the RCS
temperature was above 140 F? Assume any automatic protective
features function correctly. EXPLAIN your answer. (1.5)

GUESTION 6.03 (2 00)

Answer the following questions in terms of system components,
cnd flow paths to be used. A detailed step by step procedural

d3scription is not required.

a. If level is increasing in a Safety Injection Tank (SIT)
due to leakage from the RCS, how is level controlled? (0.7)

b. How would proper boron concentration be maintained in
the SIT if RCS-inleakage continued? (1.3)

QL'ESTION 6.04 (2.00)

Indicate on the figure of the ring bus the normal breakera.
lineup for Unit l's main generator in operation and Unit 2's
main generator secured.

b. Indicate on the figure of the ring bus the-expected breaker
lineup one minute after a reactor trip on Unit 1 if Unit 2's
main generator is secured.

* - '
.

- _ _ _ _ - - _ _ - _ _ _ _ _ _ _ _
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A. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 7

------------------------------------------------------

QUESTION 6.05 (2 50)

What alternate instrumentation can be used to verify each of
th9 following indications .

instrumentation (TWO sets required) (1.0)
c. Nuclear excore
b. Subcooled margin meter (ONE set required) (0.5)

(1.0)c.-Tavs (TWO sets required)

i

QUESTION 6.06 (2.50)

o. What FOUR alarms or indications would be received if thelower detector of a linear power safety channel failed low
when reactor power was at 20%?

b. What FOUR alarms or indications would be received if the
,

upper detector of a linear power safety channel failed high
when reactor power was at 100%?

QUESTION 6.07 (3.00)

Will the plant trip as a result of the followin3 situations.
Consider each situation separately.Explain your answers.

(FOUR figures are provided)<

120 volt vital bus A is deenergized and channel Ba.
pressurizer pressure indication' fails high.

b. Loop 1 Tc channel A fails high and loop 2 Th channel B
fails high while at 80% power.
The Flow Dependent Setpoint Selector Switch is placed inc.
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 I

of the public against the accidental release of fission products?
|

4

I

|
_..._._., , _ _

_ __ _ _ _ __ _ __ _ _.___ _ ___ . - - . _ _ . ._. _ _ . . _ _ _ _ . . _ _ . _ _ _
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6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 8

______________________________________________________

QUESTION 6.09 (3.00)

Explain how the plant would respond to a loss of both main feed
pucps if all systems are in automatic and no manual action is
tcken. Follow the transient until the plant stabili=es.
Include reactor, feedwater, turbine, steam generator, and
pressuriser.

QUESTION 6 10 (3.00)

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

o. Low pressure safety injection pumps
b. Componen.t cooling water pumps'
c. Service water pumps
d. Both engineered safe 30ards buses

-

:
'- -- --- - - - - - - _ . . , _ . _ , _ _ _ _ _
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7' . PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 9

RA656E665CAE~66ATR6E~~~~~~~~~~~~~~~~~~~~~~~~
~~~~

--------------------
i

00ESTION 7.01 (2 00)

-rcr each of the following questions choose the correct response.
1. - Which RCS Inventory Control Success Path should be followed if

subsequent to a reactor trip the RCS pressure is 1500 psia
and pressurizer level is decreasing.

|
|A. Via Containment Sump Recirculation 1

B. Via LPSI
C. Via HPSI
D. Via CVCS

2. Which Logs of Heat Removal Success Path should be followed
if after a reactor trip from 100% power all RCP's are secured,
RCS pressure is 1200 psia, both the Steam Bypass Control System
and Feedwater Regulatin3 System are operating properly, RCS
temperature is 450 F, and pressurizer level is 150'?
A. Normal RCS heat removal
B. RCS heat removal via HPSI and SG
C. RCS heat removal via ence through cooling
D. RCS heat removal via shutdown cooling

3. Which RCS Pressure Control Success Path should be followed
if after a reactor trip and subsequent Safety Injection
Actuation, RCS temperature is 532 Fe RCS pressure is
2100 psia, SG pressure is 900 psia, and pressurizer level
is 200'?

A. Via heaters and sprays
B. Via CVCS
C. Via HPSI
D. Via'PORV(s)

4. Which Containment Integrity Success Path should be followed
if 30 hours after a LOCA containment pressure is 3.5 psig,
hydrogen concentration is .5%, and high radiation levels

exist in the containment?
A. RAS actuation and verification
B. CIAS/CSAS actuation and verification
C. Containment H2 Control actuation and verification
D. CRS actuation and verification

- - - - - - - _ _ _ __ _ - _ _ _ - _ _



_ _ - _ _ - _ _ _ - _ _

O o: -

Page B.6.7. ,

Rev. 4

AMOUNT OF LOAD CHANGE

vs

TIME TO MAKE LOAD CHANGE

100
-

90

80
U

70
E

S
60

-

/

-

/
''

0%
R 50 [E

/ 10%Q 40 -

/U
!'I 30

220 ,

10 <

0

0 10 20 30 40 50 60 70 80 90 100

AMOUNT OF LOAD CHANGE (% RATED)-

g.!

-- -- Rs7ranaron R rR 9



_ __ - -. ._ _ _ _

'
'

-

o o: ,

i
-

.

7. PROCEDURES - NORMAL,-ABNORMAL, EMERGENCY AND PAGE 10

RA656E6656IE"_66ATR6E~~~~~~~~~~~~~~~~~~~~~~~~
~~~~

____________ _______

GUESTION 7.02 (2.00)

o. What is the minimum time restriction placed on an increase
in power from 10% to 60%? Figure B.6.1 is provided. (0.6)

b. What TWO Turbine Generator control circuits can be used to
increase load and how do they differ? (1.4)

' GUESTION 7.03 (2.00)

o. Why must the Steam Dump and Bypass Control System controllers
be kept in AUTO during normal plant operations?

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

OUESTION 7.04 (2.50)

What actions should be taken by the . control. room operator
if during refueling the Main Ventilation Stack radiation ,

conitor alarms soon after an approved waste gas discharge
is started?

09ESTION 7.05 (3.00)

Whot corrective actions should be taken in each of the following
eituations in accordance with Reactor Trip procedure E0P-1.
Consider each situation seperately.

o. An anticipated transient without a scram (ATWS) has
(2.0)occurred.

b. RCS pressure drops to 1500 psia following a reactor trip. (1.0)

QUESTION 7.06 (2.00)

Whare should the following personnel report when a Site
Area Emergency is declared?

Operations shift personnel ia.
l b. Shift Technical Advisors \

c. Duty Officer
d. Director of Station Emergency Operations

Duty Health Physics Technicianse.

t

|

I
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7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 11
------------------------

~~~~ d656L6G5CIL E6RTR6L
-
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____________________
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'

QUESTION 7.07 (3 00)

An entry into the containment is required while at 100% power
and will result in an estimated whole body dose of 120 mrem.
Th2 following four candidates are equally qualified to perform
tho task. Which 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 4

SEX male male female male
AGE 27 38 24 20

,

WK/ EXPOSURE 200eren 100 mrem Omrem 30eren

GT/ EXPOSURE ? 900erem 20 mrem 800erem
ACCUM LIFE EXPOSURE ? 54000 mrem 2200mren 4000erem

REMARKS History None 3 months None
unavail- pre 3nant
able .

QUESTION 7.08 (2.50)

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

QUESTION 7.09 (3.00)

In accordance with E0P 7 k Reactivity Controle what are the THREE
roactivity control success paths and WHEN would each be used?

QUESTION 7.10 (3.00)

A Recireviation Actuation Signal (RAS) has occured following
a large break LOCA.
o. What THREE automatic actions should have occurred? (1 8)

b. What manual actions should be taken to direct cooled
water from the SDC Heat Exchangers to the HPSI pumps? (1.2)

. - - . . .. . . _ . .
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 12
__________________________________________________________

QUESTION 8.01 (1.00)

What THREE items must the Senior Control Room Operator document
in his los UPon termination of a liquid or gaseous radioactive waste
rolesse?

QUESTION 8.02 (2.00)

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

QUESTION 8.03 (2.00)

What actions, if any, should the Operating Shift Supervisor take
if the plant *is in Mode 6, fuel loading is in progress, and
the Refueling Senior Reactor Operator reports, "We have just lost
the audio count rate out here in the containment, but I'm in
position to load this fuel bundle, so I'll lower it down to prevent
leaving a suspended load over the core.' Justify your answer.

QUESTION 8.04 (2.50)

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

QUESTION 8 05 (2.00)

During the mio shift the four Pressure Channels read 2240 psia
2250 psia, 2350 psia, and 2260 psia respectively and all track
with pressure changes. What actions, if any, should the Shift
Supervisor take if no instrument technician is available on
chift.

_ _ _ _ __ _ __ __
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS- PAGE 13

__________________________________________________________ ,

|
'

!

QUESTION 8.06 (3.00) .

'

What actions, if any, should be taken if the plant is-at 95% power
with all rods withdrawn and the computer printout indicates:

+4 r9- + . /JAxial Shape Index
Radial Peaking Factor (Fr) 15

.

. Azimuthal Power Tilt (Tq) 0.04
Planar Radial Peaking 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
cro provided.

.

QUESTION 8.07 (2 50)

If while in mode 6 with the reactor vessel head removed and corealterations in progress, the reactor operator discovers that the
boron concentration of the primary system is 1600 ppa.
c. As the shift supervisor what are your actions as outlined

(2.0)in the Tech. Specs.?

b. How soon do you have to perform these actions? (0.5)

QUESTION 8.08 (2.50)

o. If a Safety Limit has been violated, what THREE actions must
(1.5)be performed?

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

,

I
- -- - _ -- . - _. _- __ . _. . _ _ _ _ _, __ _
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'8. . ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 14
----------------------------------------------------------

i

OUESTION 8.09 (3.00)

For osch1of the following events explain briefly why the NRC
SHOULD or SHOULD NOT be notified within 1 hr.

.

c. During instrument testing while-at power, three pressurizer
pressure safety channels are momentarily place in bypass.

Tsve momentarily dips to 510 F and thenb. While at power,
returns to normal.

c. Refueling water tank level falls below 400,000 gallons and
1

cannot be restored.
d. During surveillance testing an expected actuation of LPIS

train A occurs.

QUESTION 8.10 (4.50)

For osch of the following situations indicate what REQUIREMENT,Consideri applies and what ACTION, if any, should be taken.if any,'

occh situation seperately. which is required
c. Diesel generator A's operability load test,The last three tests

every 31 days, is scheduled for today.
were completed 36, 68, and 102 days ago respectively. The

(1.5)
plant is at 100% power.

b. The plant is at 295 F and heating up at i F per minute, when
(1.5)

an HpSI pump is found inoperable.
c. The plant is at 100% 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)

'
,

F

e

D

.t .
,

** +
,

s. .

~

.
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TEST CRDSS REFERENCE' PAGE 1
,

OUESTION VALUE . REFERENCE
__________________ ______

05.01 2.00 DUD 0000460'
05.02 1.50 DUD 0000390
05.03 2.00 DUD 0000471
'05.04- 1.50 DUD 0000478
105 05 1 50 DU00000474
05 06 1.50 0U00000473
05.07 2.00 DUD 0000008
05.08 2.00 DUD 0000476
05.09 2.00 DUD 0000469 .

05 10 3 00 DUD 0000472
05.11 3.00 DUD 0000475
05.12 3.00 DUD 0000477

______

25.00.
06.01 2 50 DUD 0000348
06.02 2 50 DUD 0000479
06.03 2.00 0UD0000400

.

06.04 2.00 DUD 0000481
06.05 2 50 0U00000482
06.06 2.50 DUD 0000483 '

06.07 3.00 DVD0000486
06.08 2 00 DUD 0000503
06.09 3.00 DUD 0000484

,

06.10- 3.00 DUD 0000485
______

25.00.

1 07.01 2 00 DVD0000487
07.02 2.00 DUD 0000488
07 03 2 00 DUD 0000489
07.04 2.50 D0D0000490
07.05 3.00 DUD 0000491
07.06 2 00 DUD 0000492
07.07 3.00 DUD 0000493

,

j 07.08 2.50 DVD0000495
07.09 3.00 DVD0000496'

07.10 3.00 DUD 0000494.

______

25.00
,

08.01 1.00 DUD 0000497
08.02 2.00 DUD 0000498
08.03 2.00 00D0000499
08.04 2.50 DUD 0000500
08.05 2.00 DUD 0000502
08.06 3.00 DUD 0000501

j 08.07 2.50 DUD 0000424
08.08 2.50 DUD 0000428
08.09 3.00 00D0000427
04.i0 4,50 ogo900037g

.~

-
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5. THEORY OF NUCLEAR POWER PLANT OPERATIONr FLUIDS, AND PAGE 15
--------------------------------------

3
----

~~ ~

ANSUERh 2"U2E hiMULATOR -84/06/18-DUDLEY,N.

. ANSWER 5.01 (2 00) )

1. D C.53
2. C [.53
3. B C.53
4. D C.53

|
REFERENCE
General Reactor Operating Characteristics p 9,26; fig. 15

,

Nuclear Physics, Reactor Theory p 150 !

ANSWER 5.02' (1.50)

When rods were inserted only prompt neutrons were affected
and reactor power was stablized.00.753 During the time that
the operator was taking critical data, the delayed neutrons
contributed to the overall neutron population [0.753 thus

(1 5)power increases.

REFERENCE
C-E Reactor Theory pgs. 74-76

ANSWER 5.03 (2.00)

"pf, g.TkASL'f,)TM(dv3 ,to PL program)O'
dueb. ------ -

c. Increase (due to Tavs program)
d. Increase (due to removing more heat) [0.5 each]

. REFERENCE
SD: General Reactor Operating Characteristics p 14

Pressurizer Level and Pressure Control Systems p 23
Steam, Feed, and Condensate Systems p 12-14

c

ANSWER 5.04 (1.50)

Sse attached figure [0 5 for each point].
Romoval of boron from RCS. [0.53 (1 5)

REFERENCE
General Reactor Operating Characteristics p 14-20

1

v

i
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5.~ THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 16

--- g gy g 3 g--------------------------------------
--------------

ANSWERS -- C-E SIMULATOR -84/06/18-DUDLEYrN.

ANSWER 5 05 (1 50)

Measures the difference in vector angle between current ando. and voltage. [0 253 Provides indication of circulating currents
which affects heating of windings. [0.753

(1.0)

(0.5)
b. Using generator voltage adjust
REFERENCE
Basic Theory Review p 3-12r3-13

ANSWER 5.0k (1 50)
~

Steam is directed through a nozzle (into a mixing chamber), which
lowers pressure. [0.63 The lower pressure causes gases :nd r1

to flow into nozzle. [0.63 The mixture is then carried out the (1.5)
diffuser. [0.33

.

; REFERENCE
Basic Theory Review p 3-4-3

,

4

ANSWER 5.07 (2.00)

c. Cooldown is controlled by controlling the steam and feed

flow from the S/C.CO.53 If steam and feed flow goes up, the
_i cooldown rate is increased. [0.53 (1.0)

b. The higher the amount of decay heat which must be removed,
j the higher the delta T and flow rate will be. [0.53,

Ten minutes after the trip decay heat will be about 3%
reactor power and 1 hour later decay heat will be about 1.5%. [0.53

(1.0)
l

to setup.
,

1 REFERENCE
SDt Natural Circulation - loss of forced coolant flow p. 7

)

i

i
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS. AND PAGE 17 |
l

__________________________________________

______________

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

ANSWER 5.08 (2.00)

Yos. [0.43HPIS shut off head is 1270 psi [0.43 which corresponds to a saturation
temperature of 574 F CO.43 ,

Tovs is maintained at 532 F by SBCS CO.43 therefore the plant
would be 42 F subcooled. [0.43 (2.0)

-REFERENCE
SD: Engineered Safety Features, p8
SD: Steaan, Feed, and Condensate System, p 14
Steam Tables *

ANSWER 5.09 (2 00)

San Fi3ure 1-1. With one pump stopped,the flow rate at a given head is
holved.CO.53 Sketch a one pump , head capacity curve and pick off
off the flow rate where the one pump curve intersects the system
curvei(100 Pm)[0&53. Draw a straight line to the left until it3intersects with the HX. 44 curve (40 spm).[0.53 100gpm-40 spa leaves
60 spa for the remaining HX's; or 20 spa each. C0.53

(2.0)

REFERENCE.

CCNPP module 14.0 requal man.

ANSWER 5.10 (3.00)

c. Decrease [0.253, smaller delta T required to transfer more energy
I from RCS. [0.53

b. IncreaseCO.253, center line temperature responds to RCS temperature
inorder to maintain constant delta t across claddin3 [0.53

Decrease [0.253, fuel swelling and clad creep reduce clad gap
I c. which reduces delta T across gap and lowers center line temp. [0.53'

d. No changeCO.253, pressure has little effect on heat transfer in
,

subcooled fluids. CO.53'

i REFERENCE
SD: Thermal Hydraulics p 18-27

|

i

I

!

.
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 18 |

------------------------------------------

-_------------

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

ANSWER 5.11 (3.00)

o. Reactor would be supercritical [0.753.
By doubling count rate 1-keff is halved. [0.53
By addin3 same amount of reactivity keff would be greater
than 1. [0.253 (Numerical calculations may be used) (1.5)

b. About 30% power [0.753
Total power defect changes linearly [0.753 (1.5)

REFERENCE
CE Nuclear Physics Reactor Theory and Core Operating
Chcracteristics, p 139-147
Tochnical Data Book, p22

ANSWER 5.12 (3.00)

.o. Decreases (~15 F) [0.33 due to buildup of Xe [0.33
b. Held constant [0.33 by PPCS spray and heaters [0.33-

Decreases [0.33 due to the decrease of Tavs [0.33c.
d. Increases [0.33 due to lower S/G pressure [0.33
o.a Constant [0.33 increases slightly due to increased steam

flow but decreases slightly due to more BTU /lba transfered
at lower pressure. [0.33 (3.0)

REFERENCE
SD: General Reactor Characteristics p 23, 39, 45

,

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

Steam Tables

|

|

|

1
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4. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 19
__________

____________________________________________6/18-DUDLEYrN.
ANSWERS -- C-E SIMULATOR ' -84/0

ANSWER. 6.01 (2 50)

o. Valves on both HX open
,

b. No effect. c. Two of three pumps start
d. Two of three pumps start (2.5)C0.5 each3o. Valves open

REFERENCE
Syctem Descriptions: Support Systems pp 3r6,7

ESF pp 22-23

-

ANSWER 6 02 (2.50)
since

RCS is protected by the primary safety valves C0.53n,ons wm reu. c.Acs erns 54' (1,n)*o. Tave is greater than NDT. [0.53 at
C0.53 SDC connection to the CVCS is downstream of theb. Yes to belowletdown heat exchangers,'which cools the RCS water

140 F CO.53 and downstream of the temperature sensor used
for shifting the domineralizer bypass valves CO.53 (1.5)

REFERENCE
SD: CVCS p 12

i-

ANSWER 6.03 (2.00)
.

(0.7)
o. Drain SIT to RCDT

Fill using RWT and containment spray pump CO.73b. (1.3)a;

Drain to RCDT. CO.63'

REFERENCE
SD: Engineered Safety Feature p 3,4
0F C.13 p 4r5

ANSWER 6.04 (2.00)

.o. see attached sheet CO.2 each3
b. see attached sheet CO.2 each]

!.

|

|

|
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6. PLANT SYSTEMS DESIGH, CONTROL, AND INSTRUMENTATION PAGE 20

----------------------------------------------------EYrN.
-

-84/06/18-DUDLANSWERS -- C-E SIMULATOR

REFERENCE
SD: Electrical Power Distribution

E0P -7E p4

ANSWER 6.05 (2.50)

c. 1. Delta T Power E0.53
2.,Fgg,gflow, feed temp., SG press. (calorimetric) [0.53

(1.0)

(0.5)b. PZR pressure, Tavs C0.53

c. 1. The Tc
2. SG pressure ,

3. Incore ,TC's E0.5 each for any two] (1.0)

ANSWER 6.06 (2 50)
APD

a. Rod Drop alare
Automatic Withdrawal Prohibit (AWP) alarm
Level i bistable energized !....to
Subchannel comparator deviation lights

(lower power on that channel) [0 3 each]

b. Hish power level channel trip
Axial flux Offset channel trip
TM/LP channel trip
Subchannel comparator deviation light CO.3 each3
Tm Trf. ngSsucc es

REFERENCE
SD: Nuclear Instrumentation p 28-31

4

ANSWER 6.07 (3.00)

o. Yes [0.353 deenergizing channels provide a trip signal. [0.43
b. Yes CO.353 TM/LP channel A and B trip. [0.43
c. No CO.353 flow, power,TM/LP, and APD values are all less

than the reduced setpoints. [0.43
d. Yes [0.353 each SG pressure channel auctioneers lowest pressure

| from the SG's. [0.43
REFERENCE
SD: RPS p 5 13,14-16,36-37

:

I
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6. -PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION
______________________________________________________ ,

ANSWERS -- C-E SIMULATOR -84/06/18-DUDLEYrN.
!

!

ANSWER 6.09 (2 00)

Coal the reactor coreLicit containment. pressure (magnitude and duration)
Provide long term post incident cooling
Roduce airborne radioactivity in containment [0 5 each3 (2.0)

|
REFERENCE
SD Engineered Safety Features p1

I

ANSWER 6.09 (3 00)'

| 'Roactor trips,on low SG' level (-50') [0.63
AFW starts on low SG 1evel (-40') and maintains level [0.63
TG trips on Reactor trip [0 .' 63
SBCS bleeds steam to maintain SG pressure (900 psia) [0.63
PZR level controls P=r level (120' to 160') [0.33(2225-2300) [0.33 (3 0)' PZR pressure control controls PZR pressure

[ REFERENCE
EDP 61 Loss of Feedwater.

SDI Steam Feed and Condensate System p 14,44
!

PZR Level and Pressure Control System p 7,18

ANSWER 6.10 (3.00)

o. LPSI needed to circulate water through the core [0.753
b. CCW needed to provide cooling to SDHX [0.753

|
c. SW needed to provide coolin3 t; CC" "Mi[0.757e EpavMEvf (4d( 86fA 8f4W #4 60I

~ d. Seperate buses needed to provide reliability [0.753 MA [NAfAS)
'

'

REFERENCE
0.P. C.12 1.

;_ SDt ESF p 11
Electrical Distribution p 8'

; Support Systems p 1 ,

! T.S. p B 3/4 7-3

.

l

; *

;

,

0
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7, PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND
'

PAGE 22

~~~~ 5656E66fCAE~C6sTE6[~~~~~~~~~~~~~~~~~~~~~~~~R
--------------------

ANSWERS -- C-E SIMULATOR -84/06/18-DUDLEYrN.

|

- ANSWER 7.01 (2.00)

1. D
2. B
3. A

_4. 9 D
REFERENCE ,

EOP 7B fig 5.1
.EOP 7C p 19
E0P 7B p 12
E0P M-p 11- fF 5' # #

90

ANSWER 7.02 (2.00)
(0.6)

; o. 35 min.
! b. Load set C0.33 changes the setpoint at which the TG
! attempts to control load CO.23 at selected rate CO.23

Load limit CO.33 requires that the load set be above the
i load limit and load is controlled on the limiter CO.23

(1.4)at maximum rate C0.23
REFERENCE
OP B.6 p 2-3, 7'

|

4 ANSWER 7.03 (2.00)

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

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

REFERENCE-

OP F.3 p 11

l ANSWER 7.04 (2.50)

| Initiate a containment evacuation signal C0.63
Initiate a containment radiation signal CO.63$

I Shift the four containment cooling fans to high speed /high
SW flow C0 63

Secure waste gas discharge C0.73

4

5

!

a

b

_ __ _-. , , .__ . _ . . _ _ . . - . ~ . , - . . . _ . . . . _ _ , . , . . - . _ _ _ _ _ _ . , . , . . . . _ , _ , . - . _ . , , , _ , . . . , _ , - , , _ - _ __
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PAGE 23
7. PROCEDURES - NORMAL, ABNORMAL,. EMERGENCY AND

~~~~~~~~~~~~~~~~~~~~~~~~
~~~~EI656E665CIE~C6UTR6L

--------------------

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

REFERENCE'

EOF S p2

ANSWER 7.05 (3.00)

o. Dapress both Rx trip pushbuttons [0.53
Do-energize CEDM MG sets [0.53
Mcnually initiate auxillary feedwater [0.53

(2.0)-Hanus11y initiate SIAS [0.53
b. Vorify SIAS or manually initiate [0.53 (1.0)Stop all RCP,'s [0.53.

REFERENCE --- (DVD0000491) ---
---

EOP 1 pp 2-5
i

ANSAER 7.06 (2.00)

o. Control room
b. Control roomc. scontrol room (T; hainel "vrres t Cer tr? !b
d. Emergency Operating Facility

[0.3 each]o. Control room -

REFERENCE,
,

EPIP 4103 p bh3-bh4, bh6

ANSWER 7.07 (3 00)'

1 No [0.353 because he would exceed 300 arem/qt [0.43
2 No [0.353 because he would exceed admin. limit of 1000 arem/qt [0 43
3 No [0.353 because she would exceed limit of 125 area /qt [0.43
4 Yes [0.353 exposure would be less than 1000 ares /qt [0.43
RE'FERENCE
Rcdiation Science fig. 1-1

i

'

i-
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7.: PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 24

--- Essi5c55icat E5aisat------------------------
._________.-______--

ANSWERS -- C-E SIMULATOR -84/06/18-DVDLEYrN.
)
4

!

' ANSWER 7 08 (2.50)

Plcnt computer in service
Rocetor power greater than 15%
Tovg and Tref matched (2 F) -

N3 CWP or AWP alarms
Rocctor power and Turbine load stable
RRS 1 and 2 stable with no CEA motion demand
PZR level controlling

[0.5 each for any 53

REFERENCE ,

OP F.3 p4

ANSWER 7.09 (3.00)

CEA insertion [9744 used when greater than 2 rod bottom lights
not lited[6 99 and rods indicate out on metrascope.[4 G4

3 3
Barate via CVCS [6@43 when greater than 2 CEA not inserted E0.23e

[0.23reactor power > 5% or increasing [pzfe RCS pressure > 1200 psia
Berate via HPSI [dI44 when greater than 2 CEA not inserted ;0.;f

| va6 and RCS pressurereactor power >5% or decreasing [+Fel |

| < 1200 psia [0.23
REFERENCE
EDP 7A p9

,

ANSWER 7.10 (3.00)

c. LPSI pump stops [0.03
Recirculation valves from containment sump will open [0.[] *

Recirculation miniflow valves close [0.43
b. Open HPSI pump suction crossover valves [0.63

Adjust containment spray valves to adjust flow [0 63

| REFERENCE
OP C.16 p 3-5

,

.*

I

.
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 25
__________________________________________________________

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

t

'

CNSWER 8.01 (1.00)

Time C0.33
Rolesse number [0.33
Mcximun flow rate C0.43 (1.0)

REFERENCE
CP -11 p7

ANSWER 8.02 (2.00)

Intent not altered CO.63
Approval by two members of plant staff E0.43 one of whom holds an

SRO license CO.43
Change documented, reviewed by POSRC, and approved by Plant

Superintendant CO . 63 ( h **( a<44tu. v eM/ 54rerr 9.arrop) ( 2. 0 )

REFERENCE
'

T.S. p 6-10
stud 10* If * h P -lO P'

ANSWER 8.03 (2.00)

Order Refueling SRO to move fuel to a safe and conservative position
:..e th;r 1;;:- th; f;;1t E0.753

Suspension of fuel loading is required by loss of audio count rate. [0.53
SRO is in charge of overall plant operations. [0.753

(2.0)

REFERENCE
AP. -12 p3

ANSWER 8 04 ,(2'.50)

2 SOL E0.53
2 OL [0.43
3 Non-licensed CO.43
1 STA [0.43
1 HP [0.43
6 Fire Brigade E0.43 (2.5)

REFERENCE
T.S. p 6-1, 6-3

|

.

\
,
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8. ADMINISTRATIVE PROCEDURES,~CONDITIONSe AND LIMITATIONS PAGE 26
----------------------------------------------------------

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

ANSWER 8.05 (2.00)

CDsclare channel C inoperable
Bypass channel C(ans operate in 2/3 coincidence CO.75%

ehich is allowed by T.S) [0.53tf/-#R3 (2 0)*

Cantin"- t s ;F. i e t- .. ii. c;..i.i...e l 0 i r r -- t i i F eierr ::t Fcint'l
doomnding an 1/M eaiaeid:n;; fui t r i p . E O . 7 51--t

REFERENCE
T.S. 3-1

ANSWER 8.06 (3.00)
'

Within 2 hours and ce every 8 hours verify Ftr and Ftxy are
within limits. C J gg

Raplace N=1.0 with N=0. 9 in the M x N calculation and verify
operations in acceptable region. [0.53

Ftr is within limits (1 56) CO.53 p

Ftxy +1P within limits ( h484) [0.57 (fduct $NE4 70 Afru/C b TF H'### (3.0)
4:1 I. 7M LINas .E I. 01

REFERENCE
T.S. p 3/4 2-1 to 2-12-

ANSWER 8.0T (2 50)

o. Suspend all operations involving core alterations or positive
Initiate dpi,al,oggggg9 < rationdg boreactivity changes [1.03. r

un Keff is 0.95at > 40 gpm of 1750 ppm boric acidv
(or boron concentration is >1750 ppm) [1.03 (2.0)

(0.5)b. Immediately

REFERENCE
Calvert Cliffs Tech. Specs. pg. 3/4 9-1

:

.
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 27

----------------------------------------------------------
ANSWERS -- C-E ~ SIMUL ATOR -84/06/18-DUDLEYeN.

ANSWER. 8 08 (2.50)
'

1.' Facility placed in at least hot standby within-one hour. ,

O.

2. NRC operations center notified by phone as soon.as !

.
,

possible and in all cases within one hour.
.|

'3. Safety limit violation report shall be prepared and submitted'

p ag p,- gy wth c AsrW siniEMf(f0 0.5 each3 (1.5}

b. 1. The combination of thermal powere pressurizer pressure
and highest Tc shall_not exceed the limitshof the T. S.
curve (2 1-1) [0.53

2. RCS pressure shall not exceed 2750 psia [0. 53 -i , (1 0)

e

REFERENCE
T.S. p 6-9 and 2-1

,

,

ANSWER 8.09 (3 00) '

o. Should report [0.353 plant is operated outside design basis [0.43
j

No report [0.353 needed when an action statement for LCO isb.'

; entered [0.43
c. Should report [0.353 shutdown'due to inability to meet LCO

action statement requirement [0.4P;
d. No report C0.353 for ESF actuation during surveillance -

(3.0)
testing [0.43

;

! REFERENCE
i Ap -5 p 4
,

i

.

.

t
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. 8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND. LIMITATIONS PAGE 28

----------------------------------------------------------
-84/06/18-DUDLEY,N.

CNSWERS -- C-E SIMULATOR

ANSWER B.10 (4.50)

o. Each. test is within 25% of required time E0.353 and each
three consecutive-tests within 3.25 of reqired time CO.43.
DeDare DG A inoperable. [0.253 Prove operability of DG B

within 1 br. CO.33 Conduct load test on DG A. [0.23 (1 5)

^^^' - -'-+===r* r^ ' * ' -
'' '- "- -'*h * = ' 4 - "> ''' i

b * QNN]o!W' * ~/(5 vie 6ii'r[if E ifiG 1nc sN c/cIO' .i}UAh 'dif Ctreldtr'i's.s'iis'~J
a'' ---* # MS-

9::f.; :r0I ev-r vr cilit/ r-ist tx & vr2 eh.g P.::tg . E^ 453 (1 5)
&6'.wiins mooe J. LO .53 ~~

5 .with LCO or Action Statement.-[0.753c. Unabl o comp 1

S art shutdown within )one hour.( w.4 3.c
[0.253 Hot standby within next

6 hours. CO.253 Hot Shutdown within following 6 hour.s. CO.253 (1.5)

REFERENCE
T.S., pp. 3/4 0-1, 3/4 0-2, 3/4 5-3, 3/4 7-4, 3/4 8-1 378

.
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