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Requalification examinations conducted on November 6, 1984

Written and oral requalification examinations were administered to two
(2) Reactor Operators and five (5) Senior Reactor Operators. Two (2)
Reactor Operators and two (2) Senior Reactor Operators passed these

; examinations. Three (3) of the Senior Reactor Operators failed.
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FCS EXAMINATION REPORT
No. 50-285/0L-85-02

,

Report Details

1. Examination Results

SR0 Candidates R0 Candidates

Total Pass Fail % Total Pass Fail %
5 2 3 40 2 2 0 100

2. Examiners

S.L. McCrory, Chief Examiner, NRC
-R.- Clark, PNL

3. Examination Report

This Examination Report is composed of the sections listed below.

A. Examination Review Meeting Comment Resolution

B. Exit Meeting Minutes

C. Generic Comments

D. ~Requalification Program Evaluation. Report

E. FCS Examination Key (SR0/R0 Questions and Answers)

' Performance results for individual candidates are not included in
this report because, as noted in the transmittal letter attached,
examination reports are placed in NRC's Public Document Room as a
matter of course.

A. Examination Review Meeting Comment Resolution

In general, editorial conenents or changes made during the exam,
the exam review, or subsequent grading reviews are not addressed
by this resolution section. This section reflects resolution of
substantive comments made during the exam review. The
modifications discussed below are included in the master exam
key which is provided elsewhere in this report as are all other
changes mentioned above but not discussed herein. The following
personnel were present for the exam review:

>
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FCS EXAMINATION REPORT
No. 50-285/0L-85-02

NRC UTILITY

'S.L. McCrory R.L. Andrews
K.J. Morris
W.G. Gates
L.T. Kusek
F. Swihel

,

COMMENTS

(1)-'l.2/ An optional answer to the suggested power change,
5.2 with proper assumptions by the candidates, would be

for the FCS unit to trip'.
Resp. .This comment.is unsupported with references or

discussion. However, if candidates state reasonable
assumptions and clearly discuss the transient which
leads to a reactor trip, proper consideration will.

be given.-

(2) 2.3 The answer to " prevent turbine.overspeed" in our
opinion is equally'as accurate as to " prevent
reverse steam flow" which in fact.is to prevent
overspeed.

Resp. ACCEPT.- Key modified.

- (3) 2.7/. Based on the way the question was worded, we feel an
,

6.3- acceptableLanswer to one part of this question could
_

be fire pumps.
!' Resp. REJECT. Further review of the question wording '

.

concluded that-fire pumps cannot properly be
considered as " systems" within the scope of the--

question.'

,

.(4) 3.1/. In our opinion, the questions regarding the high-

'

6.4 rate of change trip would be answered correctly
without the use'of specific voltages if the
candidates made mention of that. The high rate of--

change trip is bypassed below 10-4 by a bistable
_

from the wide range circuitry, indicated by the
applicable level two light. The trip is bypassed at
greater than 15% by a bistable in the linear power-

; range channel circuitry, indicated by the applicable
' level one light.

Resp. ACCEPT. Key modified

,
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FCS EXAMINATION REPORT
No. 50-285/0L-85-02

-(5) 3.2 We feel that if proper assumptions were made by the
candidates, thermo margin / low pressure would also be
an acceptable answer for Part A.

Resp. This comment is provided without supporting
references or discussion. Valid and verifiable
assumptions leading to a TMLP trip will be given
some consideration.

4: (6) 4.7/ We feel this question, which deals with Sections 3
7.7 and 5 of the Technical Specifications, is more

suitable for SR0 candidates only.
Resp. This question tests the candidates awareness of

Technical Specifications and does not ask for any
amount.of memorization. While SR0s should be-

reasonably conversant with the requirements in
Technical Specifications, NRC feels that all
licensed operators should have an awareness of all
aspects of Technical Specifications, not just the
Limiting Conditions for Operations.

(7) 8.7 The answers C. and E. should be considered of equal
priority.

Resp.- ACCEPT.

B. Exit Meeting Summary

At the conclusion of the exam period, examiners met with
representatives of the plant staff to discuss the results of the
examinations. The following personnel were present for the exit
interviews:

NRC UTILITY

S. McCrory K. J. Morris R. L. Jaworski
W. C. Jones W. E. Miller
W. G. Gates T. L. Patterson
R. L. Andrews L. T. Kusek

All requalification candidates were reported as clear passes on
the oral examinations. One Senior Reactor Operator, who is
assigned as a shift reactor operator, demonstrated marginal
knowledge in some of the areas for which the Shift Supervisor is
responsible. He indicated that he did not routinely perform the
duties of a Shift Supervisor.

L---
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FCS EXAMINATION REPORT
No. 50-285/0L-85-02

|C. Generic Comments

The performance of the Senior Reactor Operators on the written
examination ranged from excellent to extremely poor. Two of the
three failures were Senior Operators who do not stand routine
shift watches while the remaining Senior Operator functions as a
shift reactor operator as a normal shift duty. The non shift
Senior Operators performed poorly in all categories of the
examination. The other failing Senior Uperator was marginal in

. category 6 (PLANT SYSTEMS DESIGN, CONTROL AND INSTRUMENTATION)
and unsatisfactory in category 8 (ADMINISTRATIVE PROCEDURES,
CONDITIONS AND LIMITATIONS). These results tend to indicate a
potential programmatic problem both in classroom training and
practical on-shift operating experience. Those operators who
failed this examination will be reexamined by NRC upon
completion of the accelerated training program per the FCS
Licensed Operator Requalification Training Program. At that
time the FCS Requalification Program will be further evaluated
to assess the magnitude and extent of potential programmatic-
problems,

t
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FCS EXAMINATION REPORT :

No. 50-285/0L-85-02
)

D. Requalification Program Evaluation Report

Facility: Fort Calhoun Station.

Examiner: S. L. McCrory
Dates of Evaluation: 11/6-8/84'

Areas Evaluated:- X Written X Oral Simulator
:|

. Written Examination
'1. Evaluation-of Examination: Marcinal Performance
2. Evaluation of Facility Examination Acministration: N.O.4

,

Oral Examination*

1.- Overall Evaluation: Satisfactory

2. Number Observed: Number Conducted: 7

Simulator Evaluation
1. Overall Evaluation: NA

2. Number Observed: Number conducted:<

4 - Overall Program Evaluation

Satisfactory: Marginal: X* Unsatisfactory:
(Listmajordeficiency
areas with brief-

i descriptivecomments)

* Pending completion of accelerated training and re-examination of
the Senior Reactor Operators who failed the written examination.

~

Submitted: Forwarded: Approved:

&' {. h . r
T- ' Examiner SectionChieg' Branch Chief

,
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FCS EXAMINATION REPORT
No. 50-285/0L-85-02

E. FCS EXAMINATION KEY

Date Administered: 11/06/84

Exam Type: Reactor Operator and Senior Reactor Operator
Requalification

.
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FCS R0 EXAMINATION KEY

1. Principles of Nuclear Power Plart Operation,
Thermodynamics, Heat Transfer and Fluid Flow

1.1 A. What parameters are directly manipulated by the operator to
control cooldown in natural circulation? (1.0)

.B. Describe and explain the major differences you would observe
in the establishment of natural circulation in the following
two (2) plant conditions:

1. Reactor trip caused by tripping all four (4) reactor
coolant pumps simultaneously. (1.0)

2. Reactor trip with reactor coolant pumps running for one
-(1) hour after the trip. Then all reactor coolant
pumps are lost.and no longer available for restart.

(1.0)

Ans:
A. Cooldown during natural circualtion.is controlled by the

steam generator feed and steam rate. As steam and feed flow
is increased the rate of cooldown is increased.

B. 1. Decay heat represents 5%-7% of full power immediately
following a reactor trip. With no flow, a large delta
T will exist across the core. This large thermal
driving head will cause rapid development of natural
circualtion flow and a relatively high flow rate.

2. 'After one hour following a trip, decay heat represents-
1%-3% of full power. Thus, the thermal driving head is
relatively small which will prolong the time it takes-,

to establish natural circulation flow and the final
flow rate will be relatively small.

,

Ref:
Basic Thermo

i~
Question value is 3 pts, -l pt for part A, and l_ pt each for parts 1 and
2 in B.

-1-
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FCS R0 EXAMINATION KEY

L 1.2 Reactor power has been at 50% for the past 3 days. From 1200 to.

1400, reactor power is increased to 100%. With no further
: operator action, what will-be the net change in the following
parameters by 2000 of the same day? Explain your answer.

-(Assume middle of cycle and all control and protective systems
,

are operable and selected normally.) (2.0)-

A. Reactor power

B. Tavg

C. Pressurizer level
,

Ans: .

.No change - reactor power.will be a function of turbine loadA.
demand which will not change.

|- .

'

B. Increase - Xenon burnout has added positive reactivity which
must be offset by an increase in Tavg which adds negative
reactivity.

C .- No change -' pressurizer level is at the upper program limit
so that an increase in Tavg will not. result in an increase

' in program level.

Ref:
Basic reactor and thermo theory (A & B) -

C. FCS SD I-4-45
7

Question value is 2 pts,'0.2 for change, and 0.46 for explanation.

.

k

(
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FCS R0 EXAMINATION KEY

1.3 Explain in detail what occurs when the critical heat flux is
exceeded in the core. (2.0)

Ans:
The area where CHF is exceeded goes into an unstable boiling ;

regime. Vapor films form over large areas of the clad surface
and are broken down or shifted rapidly. Heat transfer through
the steam blanket is very poor so that clad surface may change
rapidly by several hundred degrees. These large temperature
fluxuations are reflected back to the fuel' centerline. The net
result is excessive temperatures in the fuel and at the fuel clad
interface which may result in fuel deformation or melting and
clad rupture.

Ref:
Standard heat flux analysis for PWRs

Question value is 2 Pts.
i

(
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FCS R0 EXAMINATION KEY

1.4 The plant is at 100% power, AR0, rod control in manual and the
core age is 5000 MWD /T. With N0 operator action, explain the
effect of increasing the boron concentration by 10 ppm. Indicate
the final plant parameters of temperature, pressure, and power.
What is the final boron concentration (asssume ideal core)? (Use
thecycle8dataprovided) Show all work for full credit. (3.0)

Ans:
The net effect will be to decrease temperature. The final values
of pressure and power will be the same as in the beginning.

From figure II.A.4 the incremental boron worth is 92.7 ppm /1%
the reactivity inserted = -10 ppm /92.7 ppm /1%=-0.108%=-0.00108

From figure II.C.4 the MTC =-1.62x10-4/deg F=-0.000162/deg F

The change in temperature = -0.00108/-0.000162/deg F=6.70F

Tavg goes from 568 to 561.3

From figure II.A.1.b the initial boron concentration was about
390 ppm so that the final concentration is about 400 ppm (accept
400-410 ppm).

Reference: FCS TDB cycle 8 data, Std Rx theory

Question value is 3 pts, 0.4 ea for final temp, press, power, and boron;
0.35 ea for values (4) taken from figures or calculated.

-4-
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FCS R0 EXAMINATION KEY

1.5 During a reactor startup, power increases from 1% to 5% in 300
seconds. Negelect power defect and assume reactivity constant.

(2.0)
;

A. What is the reactor period?

B. What will the power level be after an additional 200
seconds?

SHOW ALL WORK FOR FULL CREDIT.

Ans:

bxe360fT
'

l

in 5=300/T
T=300/1.609= 186.4 sec (3.11 min)

P=bk2I90=00/186.4
2B.

P= 14.6%
~

Ref:
STD REACTOR THEORY

Question value is 2 pts, 1 pt each.

.

9
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FCS R0 EXAMINATION KEY

1.6' The relative worth of a.CEA is dependent on the neutron flux
reaching.it. List and explain four (4) factors or conditions
which affect the flux reaching a particular CEA. (3.0)

Answer: (any4)
1. Temperature-- Neutrons travel longer distance at higher

' temperature, therefore, higher probability of capture.

2. Boron concentration-- As concentration goes up fewer
neutrons reach the rods.

3.- Fission product poisons-- as poision concentration increases
fewer neutrons reach the rods.

4. Rod shadowing-- when adjacent rods are inserted, the exist-
.ing rod sees a lower flux.

5. Radial position-- rods near the center of the core see
higher flux than peripheral rods.

6. Axial position-- the farther a rod is inserted into the core
the greater the flux it is exposed to.

c

Reference: Std reactor theory and core characteristics
<

Question value is 3 pts, 0.25 for factor / condition, and 0.5 for
. explanation

..

k

t

e

'

.

.

-6-



,_

. ... -

FCS R0 EXAMINATION KEY

1.7 Answer TRUE or FALSE for each of the following: (2.5)

A. Equilibrium Samarium is flux dependent..

.B. .It takes approximately 100 hours to reach equilibrium Xe
'from the Xe free condition.;

C. It takes'approximately 40 hours to reach equilibrium Xe
,

following a. transient.-

D. Xenon is flux independent.
'

E.- It takes 30-40 days to reach equilibrium Sm.
'

-A'nswer: A. FALSE
B. FALSE
C. TRUE

. D. FALSE
*-

E. TRUE

-Reference: Std R'x Theory

-Question value is 2 pts, 0.4 ea.

r

END OF CATEGORY 1

:

.
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FCS R0 EXAMINATION KEY
,

2. Plant Design Including Safety and Emergency Systems

2.1 HVC-691 and HVC-692 are the isolation valves for the waste liquid
release from the Monitor Tanks WD-22A and B. (1.5)

A. Where is the automatic isolation signal generated?
~

B. Will the discharge be isolated if either valve fails to
shut? EXPLAIN

- Ans:
A. A high radiation signal generated by RM-55 initiates the*

.L . . isolation.
<

B. NO. The valves are in parallel so that both must shut to
achieve isolation.

Ref:
.FCS SD

Question value is 1.5 pts, 0.75 each for A and B, 0.25 for N0 in part B.

- f

a

d

e

-8-
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FCS R0 EXAMINATION KEY

2.2' Explain why a reactor coolant pump may not ba started unless
either: (1.0)
A. A pressurizer steam space of 60% by volume or greater

exists,
OR

.B. Steam Generator secondary side temperature is not more than
500F.above that of the RCS cold leg.

Ans:
Prevent overpressurization due to the pressure surge from
starting _the pump.

Ref:
# FCS SD I-4-35 '

-Question'value is 1 pt.

,

{
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'FCS R0 EXAMINATION KEY

^
'

2.3 What are two purposes of the backflow preventers in the turbine
steam extraction lines? (2.0)

'

Ans:
~

-

1. Prevent ' reverse steam flow to the turbine after a turbine
_

trip or turbine overspeed.'

2. Prevent-induction of' water into the main turbine in case of
high water level in the feed heaters.

-

; LRef:
FCS SD III-1-6

Question value-is 2 pts,1 pt for each _part.

t

' I.

.
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FCS R0 EXAMINATION KEY

' 2.4 A. List ALL the components which are capable of being cooled by
Component Cooling Water (CCW). Where two or more elements
of a component are cooled by CCW it is not necessary to

~
' identify each separately. Example: For pumps which have
both lube oil ~and seals cooled by CCW, list only the pumps.

(2.4)

B. For each component, indicate-(YES or NO) whether it can be
cooled directly by Raw Water if CCW is lost. (1.6)

An5:
A. 1. Letdown heat exchanger

2. RCPs (lube oil coolers and seal coolers)
- 3. Charging pump oil coolers

4. CEDM seal coolers
5. Waste Evaporator

*- 6. Containment air cooling'

7. Sampling heat exchangers
9. Safety injection tank leakage coolers

* 9. Control room air conditioning .

10. Nuclear detector well coolers
11. LStorage pool heat. exchanger
12. Waste gas compressor seal water heat exchangers.

' * 13. Shutdown heat exchangers
* :14. . LPSI pumps (seal and bearing coolers)
*- 15. Containment spray pump bearing coolers

16. HPSI pumps (seal and' oil coolers)*

B.- Items marked * in A may be cooled directly by Raw Water.
~

Ref:
A.- FCSSDI-7-1,2_(R312-3-81)

-B. FCSSDIII-8-1(R34-19-83)<

Question value is 4 pts, 0.15 each for components, and 0.1 for YES or
NO.

,

h

i

i <
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FCS R0 EXAMINATION KEY

2.5 On figure 2.5, draw and label all penetrations into the RCS loops
excluding detector, instrument, and test connection penetrations.
The penetrations must appear in correct sequence in the loop,
show the correct direction of flow, and if a penetration serves a
dual function, it must be labelled with both functions. (3.5)

Ans:
Loop 1 hot leg RCDT(out)
(RV to S/G) Sample conn (out)

PressurizerSurge(out)
Loop 1A cold leg RCDT (out)
(S/G to RV) (RCP)

Charging (in)
SI & shutdown cooling (in)

Loop 1B cold leg RCDT (out)
(S/G to RV) (RCP)

Pressurizer spray (out)
SI & shutdown cooling (in)

Loop 2 hot leg Sampleconn(out)
(S/G to RV) shutdown cooling (out)
Loop 2A cold leg RCDT & Letdown (out)
(S/G to RV) (RCP)

Charging (in)
Spray (out)
SI & shutdown cooling (in)

Loop 2B cold leg RCDT (out)
(S/G to RV) (RCP)

SI & shutdown cooling (in)
Ref:

FCS P&ID 210-110
Question value is 3.5 pts. Read instructions carefully before grading.

1. If the number of penetrations shown is less than 17, deduct
0.2 times the difference bewteen 17 and the number shown.
Then deduct 0.2 pt for each incorrect penetration shown. (An
incorrect penetration is one whose function label is not one

'of the 17 required.),

-2. If the number of penetrations shown is 17, deduct 0.2 for
each incorrect penetration.

3. If the number of penetrations shown is greater than 17,
deduct 0.2 times the difference between 17 and the' correct
number shown and 0.1 times the number in excess of
seventeen. Where two functions share a coninon penetration,
but are shown as two separate penetrations, consider one of
the penetrations incorrect (this applies to 1 & 2 above).

4. In all cases, if a correct penetration is: (1) in the right
leg but wrong sequence, deduct 0.1; (2) in the wrong leg,
deduct 0.15; (3) not labelled with all the multiple
functions and the function is not shown as a separate
penetration, deduct 0.05 per omitted label; (4) not correct
flow direction, deduct 0.05.

- 12 -
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FCS R0 EXAMINATION KEY

2.6 During various abnormal situations, not necessarily nuclear
related, two. separate fluid systms may be cross connected should
one fail or prove inadequate. List five (5) examples. (2.5)

Ans: (any 5)
1. Spent fuel pool cooling to shutdown cooling

2. Fire Protection to the auxiliary feedwater storage tank
(hose connection)

3. water plant to-fire protection

4. High pressure SI to charging to pressurizer auxiliary spray
(SI-163~has had the internals removed)

5. Potable water to turbine plant cooling at the air
compressors

6. - Screen wash to fire protection (diesel fire pump discharge)

7. _ Raw water to component cooling via interface valves

8. Containment spray to LPSI for shutdown cooling.

Ref:
FCS SDs

Question value is 2.5 pts, 0.5 each. No partial credit per pair.

!

|

!
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FCS R0 EXAMINATION KEY

2.7 List and describe the three (3) types of AUTOMATIC fire
supression delivery systems. (3.0)

Ans:
1. Deluge System floods upon receipt of an actuation signal.

Sprinkler nozzles in the systen contain fusible
links which melt at a predetermined temperature to
allow flow through the nozzle. Some systems may
omit the fusible link.

2. Wet pipe The system is.pressurizeo with water up to the
sprinkler heads which contain fusible links. The
links melt when the temperature gets high enough
and spray action begins.

3. Halon This system uses a gas to interupt the oxidation
process to supress fire. It contains several.

bottles pressurized with the Halon in liquid
state. When activated, the pressure is released
on the bottles causing the Halon to boil off as a
gas (similar to CO2) which is delivered through a
piping system to open nozzles.

Ref:
FCS SD III-16 (R411-01-83)

Question _value is 3 pts, 0.3 for system name, and 0.7 for description.

END OF CATEGORY 2

2

+

- 14 -
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FCS'R0 EXAMINATION KEY
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FCS R0 EXAMINATION KEY

3. Instruments and Controls

3.1 With regard to Nuclear Instrumentation: (2.5)

A. - What instruments are used for the rate-of-change power trip?

B. . When is the rate-of-change power trip bypassed and how is
the bypass done?

C. The rate of change pretrip alarm is functional over what'

range of power?

D. The rate-of-change indications are operable over what range
of power?

,

Ans:
A._ Wide Range Log Channels

B. 1.. Below 10-4% power by shorting the output of the rate-
~

of-change amplifier.
2. . Above 15% power - by applying +15V to the trip circuit'

of'the high rate trip unit which will inhibit the trip.

.C. Greater than 10-4% power

D. Full range of the log channels

Ref:
FCS SD II-6-5,6-

Question value is 2.5 points, 0.5 each for A, B.1, B.2, C, & D.
' Specific voltages are not required for_B.2.

,

- 16 -
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FCS R0 EXAMINATION KEY
,

:

- 3.2- For each of the following scenarios, which reactor trip signal
~ hould actuate first to mitigate the accident? (1.5)s

14. 28" steam line ruptures at SG RC 2A.

B. 20" combined feedwater line. breaks downstream of. pump FW-4C
and upstream of both feedwater heaters 6A and 6B.

.C. ~ Reactor coolant pump 2A discharge piping fractures.

' Ans:
A. ~ Containment high Pressure

B. ' Low Steam Generator water level
,,

C. Thermal Margin / low pressure.
'

-Reff
FCS SD RPS

1 Question value is 1.5 pts,.0.5 each.

.

N

3
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FCS R0 EXAMINATION KEY

. hat ESF signals directly cause a VIAS? (1.5)W3.3-

Ans:
High.containmentradiation(CRHS)

=SIAS
CSAS

Ref:
FCS SD RPS

Question value-is 1.5 pts, 0.5 each.

,

k

'
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FCS R0 EXAMINATION KEY

3.4 With regard to over power protection when all 4 RCPs are
operating: (2.5)

A. -Describe the difference between:
1. Variable high power trip above 19.1% power.
2. Variable high power trip below 19.1% power.<

B. Explain how a routine power ascent can result in a variable
high power trip.

Ans:
A. From 19.1% power to 100% power a Variable high Power Trip

will initiate a reactor trip in the event of a reactivity
excursion that increased power level by up to 10% (variable
set point) of the rated power.

At power levels below 19.1%, a Variable High Power Trip will
initiate a reactor trip in the event of any reactivity
excursion that results in a power increase rising to 19.1% ,

of rated power.

B. A normal increase in power above 19.1% power will cause a
trip unless operator-action is taken to reset the variable
overpower circuits.

Ref:
FCS SD II-5-3,4

Question value is 2.5 pts, 1 pt for A.1, 0.75 pt each for A.2 and B.

- 19 -
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FCS R0 EXAMINATION KEY

3.5 What besides actual change in boron concentration, will cause
variations in boronometer indications? EXPLAIN (1.5)

Ans:
Temperature changes will causa boronometer indication to vary.
The water density change due to temperature will affect the
number of boron atoms in the fixed volume of the boronometer
which may interact with the neutron flux.

Ref:
FCS SD I-5-41, TDB Fig. IV.5

Question value is 1.5 pts, 0.6 for temperature change,.0.9 for
explanation.

.

| -

s
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FCS R0 EXAMINATION KEY

l'C 3. 6_ 0n figure 3.6, fill in the steam generator pressure conditions
and relationships need to satisfy the logic for Auxiliary

:Feedwater. (2.0)
.

Ans:
'

1. PSIA greater than 500 psi
2. PSIA less than 500 psi
3. Delta P (Pa - Pb) greater than 75 psid
4. Delta P less than 75 psid

r
Pa GT 500 psi -------------------- Auto Initiations

/ /

/. /
-/ /

'

/- DP GT 75 psid
/ /

./' /

/ /

'RC-2A ------ Pa LT 500 psi ------- DP LT 75 psid ------- Auto Block

Ref:
FCS RC-2A AFW Initiation Logic Diagram.

Question value is 2 pts, 0.3 for value, and 0.2 for condition.

,.

G

4

:

'

t

'
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FCS R0 EXAMINATION KEY

' 3. 7 ' A. Offsite Power Loss Signal (OPLS) in conjunction with SIAS
actuation will result in an automatic start of a diesel

. generator. What signals or conditions will-generate OPLS7
_ (1.0)

-B. LList all other signals which.also result in a' direct
automatic diesel start. (1.0)

Ans:-;

A. 1. ' Safeguard Bus low voltage
2.- Safeguard Transformer low voltage .

*B. '1. PPLS
'l 2. CPHS:

Ref: ..

;_ FCS USAR 7.3-3, 7.3.2.9, 8.4.3.2a

- Question value is 2 pts, 0.5 each.

-

.
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FCS R0 EXAMINATION KEY

3.8 List four conditions which automatically reduce letdown flow.
For each condition, give the component that actually reduces
-flow. (3.0)

Ans: (any4)-

CONDITION COMPONENT
1. HigE temp (4700F) Shuts TGV 202 (Letdown

from TIC 202 Isolationvalve)

2. Pzr Level Control- Modualtes LCV-101-1 and 2
Control System to restore program level

(Letdown flow control valves)

3. High letdown flow Shuts HCV 204, Letdown
(155 gpm) from FIC 212 Containment Isolation Valve

4. Letdown back press Modulates PCV'210 to maintain
Control PIC 210- back pressure at setpoint

5. CIS (PPLS 2/4 LT Shuts TCV 202 and HCV 204
1600 psia, or
CPHS 2/4 GT 5 psig)

6. Hi press (GT 550 psi) Shuts HCV 204
at Letdown Hx inlet

Ref:
FCS LP l-3-3 (CVCS)

Question value is 3 pts, 0.4 each for condition, and 0.35 each for
component. ,

,

END OF CATEGORY 3

.
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FCS R0 EXAMINATION KEY

! l----------------------------! Auto !
! ! I Start I

! !. /
I ! /

/ /

/ /

/ /

'/- /

/ /

/ I I.

/ ! !

/ ! !

/ /

'/ /

/ / .

/ /- i

! RC-2A I I I 1 1 1 Auto 1
I Low l----------! l----------! l-----------! Block l
I Level 1- 1- 1- l~ 1 1 !

,

.

1

FIGURE 3.6
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FCS R0 EXAMINATION KEY

4. Proedeures - Normal, Abnormal, Emergency
and Radiological Control

4.1 Listfour(4)conditionsoreventswhichrequireemergency
boration per EP-9. (2.0)

Ans: (any4) '

1. Unanticipated Plant cooldown
,

:2. Failure of more than one regulating 33 shutdown CEA to, _

. insert following a reactor trip
,

.

3. Inexplained reactivity anomaly with all CEA's inserted

4. CEA's are inserted 12" below the power dependent insertion
limit

5. Forced evacuation of the control room

Ref:
FCS EP-9 pg 1

' Question value is 2 pts,-0.5 each.

.

4

,
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FCS R0 EXAMINATION KEY

4.2 List the-immediate actions for a forced evacuation of the control
room:due to major fire. (2.0)

Ans:
1. Manually trip reactor
2. Pick up a Transceiver (each operator)
3. Direct Security to unlock secure doors as needed
4. ' Manually trip the turbine (at the head end pedestal)

Ref:
FCS EP-24A,-pg 1

,

Question value is 2 pts, 0.5 each.

y

'

.

4

f-
4
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FCS R0 EXAMINATION KEY

4.3 While heating up from cold shutdown with RCS at 1400 psi and temp
at 4000F, the following alarms are received: (3.0)

Low Pressurizer level
Containment activity high
Containment sump level rising

A. What has occured?

B. - What are your immediate actions?

Ans: .

A. Loss of primary coolant (1.0)

B. Initiate PPLS manually (by placing the PPLS block switch on
CB-1/2/3 to the "EMER RESET" position). (0.5)

If pressurizer pressure is less than or equal to 1350 psia,
TRIP ONLY REACTOR COOLANT PUMPS 3B&D. (0.5)

Verify containment isolation vlaves in accident position or
verify containment isolation. (0.2)

Verify containment spray flow if CPHS exists or containment
pressure is greater than 5 psig.(0.2)

Check CCW pressure:
if greater than 60 psig verify flow to RCP's (0.1)
if less than 60 psig verify HCV-438A/B/C/D closed on
CIAS (0.1)

Verify natural circulation. (0.2)
(If candidate says to open safety injection tank
isolation valves, deduct 0.2. Per 01-RC-3 pg. 7, they
should have been opened when pressure went above 600
psia.)

Verifysafetyinjectionflow(bymonitoringhighandlow
pressure safety injector header flows) (0.2)

Ref:
FCS EP-5A, Rev. 23, 5/15/84

Question value is 3 pts, breakdown as indicated in the key.

\
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FCS R0 EXAMINATION KEY

4.4 Match one definition to each term. (2.0)

TERMS DEFINITIONS
A. 1.25 R/qtr 1. Radiation effects that are transferred

from parent to children.

B. 400 rems 2. The 10 CFR 20 MAXIMUM allowable annual
dose not to exceed 5 (N-18) rems (NRC
form 4 on file)

C. Chronic 3. One time limit for lifesaving.
exposure

D. 12 R 4. Small radiation dose received over a
long period of time.

5. Median lethal dose (LD 50/30 ) for man.

6. The 10 CFR 20 dose limits for.the whole
body in a restricted area.

Ans:
A. 6 1.
B. 5 2. D

C. 4 OR 3.
D. 2 4. C

5. B

6. A

Ref:
FCS RAD MAN VII, L 10 CFR 20

Question value is 2 pts, 0.5 each.

.
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FCS R0 EXAMINATION KEY

4.5 What is the maximum exposure an operator could receive in an area
posted " Caution-Radiation Area" if he remained there for 30
minutes? Explain your answer. (1.0)

Ans:
50 mr - A radiation area is anything up to 100 mr/hr, Therefore,
-in 30 minutes, a person could receive 100 mr/hr X 0.Shr = 50 mr.

Ref:
NUS Mod. 6.3,

-Question value is 1 pt, 0.5 for exposure, and 0.5 for explanation.

i

|

l

:
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FCS R0 EXAMINATION KEY
,

4.6 A. With the plant in a solid condition, what pressurizer
temperature and pre:sure should be established prior to
forming a steam bubble in the pressurizer? (1.0)

8.- Describe how a bubble is formed. (1.0)

C. What are the control board indications that a bubble has
been established? (1.0)

Ans:
A. 4860F

600 psia
'

B. Shut both spray valves.
Increase letdown to maximum

C. Pressurizer pressure indication will level off with no
change in letdown flow. (Actual pressurizer level will
decreasewithnosignificantchangeinpressure.)

Ref:
FCS OI-RC-3

Question value is 3 pts, 0.5 each per part in A and B, 0.5 each for
level pressure and constant letdown flow in C.

*
i

4

1
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FCS R0 EXAMINATION KEY

4.7 Which of the following are addressed by Technical Specifications?
Write YES if the item is covered by Technical Specifications and
N0 if the item is not covered by Technical Specifications. (3.0).

1. Reactor coolant drain tank
2. Battery water usage
3. Steam Generator tube wall thickness
4. Control Board ECCS valve position indicator lights
5. History of modifications to plant safety systems
6. Control Room Access doors security locks
7. Turbine generator throttle valves
8. Fire pump discharge strainers
9. Explosive detectors at security building entrance
10 Florine ion concentration in the RCS

Ans:
1. NO

2. YES - 3.7(2)b
3. YES - 3.3(2)d
4. NO
5. YES - 5.10.2.a
6. NO

7. N0

8. YES - 3.15(2)f
9. N0
10. YES - 2.1.5(2)

Ref:
'FCS TS (as indicated)

Question value is 2.5 pts, 0.25 each.

- 31 -
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FCS R0 EXAMINATION KEY

4.8 A. What is the RCS activity limit? (1.0)

8. What immediate actions are required on initial indication of
exceeding the RCS activity limit? (0.5)

Ans:
A. 1. 1.0 mcCi/gm DOSE EQUIVALENT I-131 and

2.. 100/limcCi/gm

B. Initiate action to sample the RCS and
Determine that T.S. limits have not been exceeded

E

Ref:-
FCS TS 2.1.3, EP-23

. Question value is 1.5 pt, 0.5 each for A.1 & 2, 0.25 for Sample, and
0.25 for TS.

END OF CATEGORY 4

,

.)

1
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FCS SRO EXAMINATION KEY

5. Theory of Nuclear Power Plant Operations,
Fluids, and Thermodynamics

"
5.1 Will each of the following changes increase, decrease, or have no,

effect on overall plant efficiency. Base your answer on initiaT
plant response prior to automatic action. (Explanationnot
required) (2.0)

A. Inadvertant Emergency Feedwater Injection

B. Isolation of Steam Generator Blowdown

- C. Condenser Air in leakage increase

' D. . Loss of 1 RCP at-5% power

Ans:
A. Decrease
B. Increase
C. Decrease
D. -No effect

Ref:
Basic Thermo

Question value is 2 pts, 0.5 each.
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FCS SR0 EXAMINATION KEY

5.2 Reactor power has been at 50% for the past 3 days. From 1200 to
1400, reactor power is increased to 100%. With no further
operator action, what will be the net change in the following
parameters by 2000 of the same day F Explain your answer.
(Assume middle of cycle and all control and protective systems
are operable and selected normally.) (3.0) ,

A. Reactor power

B. Tavg

C. Pressurizer level

Ans:
A. No change - reactor power will be a function of turbine load

demand which will not change.

B. Increase - Xenon burnout has added positive reactivity which
must be offset by an increase in Tavg which adds negative
reactivity.

C. No change - pressurizer level is at the upper program limit
so that an increase in Tavg will not result in an increase
in program level.

Ref:
Basicreactorandthermotheory(A&B)
C. FCS SD I-4-45

' Question value is 3 pts, 0.3 for change, and 0.7 for explanation.

.
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FCS SRO EXAMINATION KEY

5.3 Explain in detail what occurs when the critical heat flux is
exceeded in the core. (2.0)

Ans:
The area where CHF is exceeded goes into an unstable boiling
regime. Vapor films form over large areas of the clad surface
and are broken down or shifted rapidly. Heat transfer through
the steam blanket is very poor so that clad surface may change
rapidly by several hundred degrees. These large temperature
fluxuations are reflected back to the fuel centerline. The net
result is excessive temperatures in the fuel and at the fuel clad
interface which may result in. fuel deformation or melting and
clad rupture. .

Ref:
Standard heat flux analysis for PWRs

Question value is 2 Pts.

- 35 -

-
_



.

.,. .

-

. .

,
,

,

&

FCS SR0 EXAMINATION KEY

'
5.4 During a routine startup the reactor is subcritical with a stable'

_,

count rate of 200 CPS on all source range instruments and the
. , shutdown groups are fully withdrawn with a Keff of 0.95. the

operator withdraws control banks until the count rate is 400 CPS,

then stops rod motion. (2.0)
,

:
' A. What will be the new Keff? Show all work

B. . What will happen if the same amount of + reactivity is added
again? Show.all work.

'Ans:
'

A. Since the count ~ rate has doubled, the margin to criticality-
has been halved. Keff = 0.975. Can also be.shown by using
the formula: C1 (1-K ) = C2(1-K)-1 2

t

B. If the same amount of reactivity is added again the margin
~to criticality = 0 and Keff = 1.0. The reactor is,

critical. (Accept slightly supercritical (K = 1.03)

Ref:
STD REACTOR THEORY

>
Question'value is 2 pts, 1 pt each.

e

i

.

.
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FCS SR0 EXAMINATION KEY

5.5 During a reactor startup, power increases from 1% to 5% in 300
seconds. Negelect power defect and assume reactivity constant.

(2.0)

A. What.is the reactor period?

B. What will the power level be after an additional 200
seconds?

SHOW ALL WORK FOR FULL CREDIT..

Ans:

b"1x83b0
.

in 5=300/T
T=300/1.609= 186.4 sec (3.11 min)

B. 'P =P1 x e200/186.4
P =5x2.92= 14.6%.

Ref:
STD REACTOR THEORY

Question value is-2: pts, 1 pt each.

.
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FCS SRO EXAMINATION KEY

5.6 A. What parameters are directly manipulated by the operator to
control cocidown in natural circulation? (1.0)

B. Describe and explain the major differences you would observe
in the establishment of natural circulation in the following

. two(2)plantconditions:

1. Reactor trip caused by tripping all four (4) reactor
coolant pumps simultaneously. (1.0)

2. Reactor trip with reactor coolant pumps running for one
(1) hour after the trip. Then all reactor coolant
pumps are lost and no longer available for restart.

(1.0)

Ans:
A. Cooldown during natural circualtion is controlled by the

steam generator feed and steam rate. As steam and feed flow
is increased the rate of cooldown is increased.

B. 1. Decay heat represents 5%-7% of full power immediately
following a reactor trip. With no flow, a large delta
T will exist across the core. This large thermal
driving head will cause rapid development of natural
circualtion flow and a relatively high flow rate.

2. After one hour following a trip, decay heat represents
1%-3% of full power. Thus, the thermal driving head is
relatively small which will prolong the time it takes
to establish natural circulation flow and the final
flow rate will be relatively small.

,

.Ref:-
Basic Thermo

Question value is 3 pts, 1 pt for part A, and 1 pt each for parts 1 and
2 in B.

-
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FCS SR0 EXAMINATION KEY

5.7 The plant is at 100% power, AR0, rod control in manual and the
core age is 5000 MWD /T. With N0 operator action, explain the
effect of increasing the boron concentration by 10 ppm. Indicate
the final plant parameters of temperature, pressure, and power.
What is the final boron concentration (asssume ideal core)? (Use
the cycle 8 data provided) Show all work for full credit. (3.0)

Ans:
The net effect will be to decrease temperature. The final values
of pressure and power will be the same as in the begining.

From figure II.A.4 the incremental boron worth is 92.7 ppm /1%
the reactivity inserted = -10 ppm /92.7 ppm /1%=-0.108%=-0.00108

From figure II.C.4 the MTC =-1.62x10-4/deg F=-0.000162/deg F

The change in temperature = -0.00108/-0.000162/deg F=6.70F

Tavg goes from 568 to 561.3

From figure II.A.1.b the initial boron concentration was about
390 ppm so that the final concentration is about 400 ppm (accept
400-410 ppm).

Reference: FCS TOS cycle 8 data, Std Rx theory

Ouestion value is 3 pts, 0.4 ea for final temp, press, power, and boron;
0.35 ea for values (4) taken from figures or calculated.

END OF CATEGORY 5
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FCS SR0 EXAMINATION KEY

6. Plant Systems Design, Control
and Instrumentation

6.1 A. List ALL the components which are capable of being cooled by
Component Cooling Water (CCW). Where two or more elements
of a component are cooled by CCW it is not necessary to
identify each separately. Example: For pumps which have
both lube oil and seals cooled by CCW, list only the pumps.

(2.4)

B, For each component, indicate (YES or N0) whether it can be
cooled'directly by Raw Water if CCW is lost. (1.6)

Ans:
A. 1. Letdown heat exchanger

2. RCPs (lube oil coolers and seal coolers)
3. Charging pump oil coolers
4. CEDM seal coolers
5. Waste Evaporator

*- 6. Containment air cooling
7. Sampling heat exchangers
8. Safety injection tank leakage coolers

* 9. Control room air conditioning!

10. Nuclear detector well coolers
11. Storage pool heat exchanger
12. Waste gas compressor seal water heat exchangers.

* 13. Shutdown heat exchangers
* 14. LPSI pumps (seal and bearing coolers)
* 15. Containment spray pump bearing coolers
* 16. HPSI purps (seal and oil coolers)

B. Items marked * in A may be cooled directly by Raw Water.

Ref:
A. FCS SD I-7-1,2 (R312-3-81)
B. FCSSDIII-8-1(R34-19-83)

-Question value.is 4 pts, 0.15 each for components, and 0.1 for YES or
NO.

,
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6.2- During various abnormal situations, not necessarily nuclear
related, two. separate fluid systems may be cross connected should
one fail or prove inadequate. List four (4) cases. (2.0)

Ans: (any4)
1. Spent fuel pool cooling to shutdown cooling

2. Fire Protection to the auxiliary feedwater storage tank
(hoseconnection)

3. water plant to fire protection

4. High pressure SI to charging to pressurizer auxiliary spray
(SI-163hashadtheinternalsremoved)

5. Potable water to turbine plant cooling at the air
compressors

6. Screen wash to fire protection (diesel fire pump discharge)

7. Raw water to component cooling via interface valves

8. Containment spray to LPSI for shutdown cooling.

Ref:
FCS SDs

Question value is 2 pts, 0.5 each. No partial credit per pair.

.
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FCS SR0 EXAMINATION KEY

-'6.3 Listanddescribethethree(3)typesofAUTOMATICfire
supression delivery systems. (3.0)

Ans:
1. Deluge. System floods upon receipt of an actuation signal.

. Sprinkler nozzles in the system contain fusible
links which melt at a predetermined temperature to
allow flow through the nozzle. Some systems may

*omit the fusible link.

2. Wet pipe The system is pressurized with water up to the
sprinkler heads which contain fusible links. _The
links melt when the temperature gets high enough,

and spray action begins.

3.- Halon This system uses a gas to interupt the oxidation
process to supress fire. It contains several
bottles pressurized with the Halon in liquid
state. When activated, the pressure is released
on the bottles causing the Halon to boil off as a
gas (similar to C02) which is delivered through a
piping system to open nozzles.

Ref:
FCS SD III-16 (R411-01-83)

-Quest' ion value is 3 pts, 0.3 for system name, and 0.7 for description.

- 42 -
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FCS SR0 EXAMINATION KEY
^

.

'6.4' With regard to Nuclear Instrumentation: (2.5)

A.. What instruments are used for the rate-of-change power trip?
'

B. When is the rate-of-change power trip bypassed and how is
'

the bypass done?

C; The rate of change pretrip alarm is functional over what
-range of power?

D. The rate-of-change indications are operable over what range
of power?

Ans:
,. Wide Range Log ChannelsA.

,

B. .1. Below 10-4% power by shorting the output of the rate-
;', of-change amplifier.
'

2. Above 15% power - by applying +15V to the trip circuit ,

of the high rate trip unit which will inhibit the trip.

C. Greater'than 10-4% power
-

D. Full range of the log channels

Ref:
'

FCS SD II-6-5,6.1

- - Question value is 2.5 points, 0.5 each for A,- B.1, B.2, C, & D.
Specific voltages are not required for B.2.

,

1
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6.5 A. What does each of the RPS " Bypass" key switches bypass when
operated on the auxiliary logic assemblies? (1.5)

B. . Why is each bypass capability provided? (1.0)

Ans:
A. 1. Zero mode trip bypass switch bypasses the low flow and

thermal margin / low pressure trips on the bypassed
channel below 10-4% power.

2. Steam Generator A and B low pressure trip.

B. 1. Allows for CEA drop testing, shutdown CEA withdrawal
testing and provides for the Delta T power block of the
high power trip circuitry on a cooldown below 4650F.

2. Allows plant startup with low SG pressure.
'

Ref:
FCS SD

Question value is 2.5 pts , 0.75 each for A.1 & 2, 0.5 each for B.1 & 2.

.

i
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FCS SRO EXAMINATION KEY

6.6 0n figure 3.9, fill in the steam generator pressure conditions
and relationships need to satisfy the logic for Auxiliary
Feedwater. (2.0)

Ans:
1. PSIA greater than 500 psi'
2. PSIA less than 500 psi
3.. Delta P (Pa - Pb) greater than 75 psid
4. Delta P less than 75 psid

Pa GT 500 psi -------------------- Auto Initiation
/ /^

/ /

/ /

/ DP GT 75 psid
/ /

r -
./ /
j j

RC-2A ------ Pa LT 500 psi ------- DP LT 75 psid ------- Auto Block

Ref:.
FCS RC-2A AFW Initiation-Logic Diagram.

. Question valueLis 2 pts, 0.3 for value, and 0.2 for condition.

Y

v

| ~

t
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FCS SR0 EXAMINATION KEY

6.7 ' List four conditions which automatically reduce letdown flow.
For each condition, give the component that actually reduces
flow.' (3.0),

Ans: (any-4)-
CONDITION COMPONENT

1.. High. temp (4700F) Shuts TCV 202 (Letdown
from TIC 202 Isolationvalve)

,

.

2.- .Pzr Level' Control Modualtes LCV-101-1 and 2
Control System to restore program level

(Letdownflowcontrolvalves)

3. High -letdown flow . Shuts HCV 204, Letdown
(155 gpm) from FIC:212 Containment Isolation Valve

4. ' Letdown back press Modulates.PCV 210 to maintain
Control PIC 210 back pressure at setpoint

! !5. CIS (PPLS 2/4 LT Shuts TCV 202 and HCV 204
1600 psia, or.
CPHS 2/4 GT 5 psig)

6.. Hi press (GT 550~ psi) Shuts HCV 204-
; at Letdown Hx inlet

! Ref:-
FCS LP 1-3-3 (CVCS)

Question value is 3 pts, 0.4 each.for condition, and 0.35 each for
. component.-

4 ,

'

'END OF CATEGORY 6

,

'

'
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FCS SRO EXAMINATION KEY

7. Procedures - Normal, Abnormal, Emergency,
and Radiological Control

.

~

7.1 ; Match one effect to each dose. . (1.5)

DOSE (rems) EFFECT'
A. 25 1. LD50/no treatment
B. 100 2. LD100/with treatment

:C. 200 3. LD100/no treatment
; D. 400 4. Nausea in 50% exposed individuals
E.- 600 5. Lower white blood cell count
F.. 800 6. Threshold for death

-Ans:J*

A. - 5 1. - D
' 'B. - 4 2. - F

C. - 6 OR 3. - E
D. - l' 4. - B
E. - 3 5. - A

~F. - 2 15. - C

Ref:
Fundamental Radiaton Effects

Ques' tion value is'l.5 pts, 0.25 each

,.

t
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,

| - 7.2 What is the maximum exposure an operator could receive in an area
posted " Caution-Radiation Area" if he remained there for 30;

minutes?. Explain.vour answer. (1.0)

Ans:
50 mr.- A radiation area is anything up to 100.mr/hr. Therefore,'

in.30 minutes,-a. person could receive 100 mr/hr X 0.5hr = 50 mr.

. Ref:
_

,
NUS Mod.-6.3

- Question value is 1 pt, 0.5 for exposure, and 0.5 for explanation.
1
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FCS SR0 EXAMINATION KEY
,

7.3 Answer TRUE or FALSE for each of the following: (2.0)

1. House Service Transformers TIA-3 and TIA-4 (4.16 kV) may
both be inoperable for up to one week provided the
operability of both diesel generators is demonstrated
immediately, and the NRC is notified immediately and a
report is submitted to the NRC as in Section 5.6 with an

.

outline of the plans for restoration of off-site powsr.,

2. One of the four a-c instrumant buses may be inoperable for 8
hours provided the reactor protective and engineered
safeguards systems instrument channels supplied by the
remaining three busses are all operable.

3.- Both unit auxiliary power transformers TIA-1 and TIA-2 (4.16
kV) may be inoperable for up to 24 hours provided the
operability of.both diesel generators is demonstrated
immediately.4

4. Each of the diesel generators may be inoperable for up to
seven days during any month, provided the other diesed is
started to verify operability, shutdown, and controls are
left in the automatic mode and there are no inoperable

'_

engineered safeguards components associated with the
operable diesel generator.

~5. Either one of the DC Distribution Panels AI-41A and AI-41B
may be inoperable for up to 24 hours.

Answers:
1. False
2. True,

3. True
-4. False
5. False

. Reference:'FCS Tech Spec 2.7

:

Question'value is 2 pts, 0.4 ea.'

.

i
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FCS SR0 EXAMINATION KEY

7.4 A. List six (6) direct ALARMS that would immediately indicate a
loss of Component Cooling Water. (D0 NOT list temperature
alarms from systems or components serviced by CCW. These
are secondary s ptoms. Redundant components will be
counted as one. (2.0)

B. If CCW cannot be restored within (fill in time), what
are your actions? (2.0)

Answer: (any 6)
A. 1. CCW pump.disch press lo'

2. CCW disch header lo flow
3. CCW surge tank level hi-lo
4. CCW Pump trip
5. AC/RW interface valve secondary solenoid off normal
6. CCW from (containment air cooler) coils no flow
7. HPSI pump bearing-cooler no flow
8. LPSI pump bearing cooler no flow
9. Spray pump bearing cooler no flow
10. CCW from (SIT) leakage cooler lo flow

,

11. CCW pump AC-3A/B/C standby start

B. 5 minutes
1. Manually trip reactor and verify shutdown
2. Ensure turbine tripped and all stop and intercept' valves ,

shut
3. Ensure generator breaker tripped
4. Stop-all RCPs

Reference: FCS EP-8, OP-10_and Sys Description I-7
L

i- Question value is 4 pts, part A. 2 pts at 0.33 ea, and part B. 2 pts at-
0.4 ea.
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FCS SR0 EXAMINATION KEY

7.5- While heating up from cold shutdown with RCS at 1400 psi and temp
at 4000F, the following alarms are received: (3.0)

Low Pressurizer level
,

Containment activity high-

Containment sump level rising

i A. What has occured?

-B.- What are your immediate actions?

'l Ans:
LA. Loss of primary coolant (1.0).

: -B. Initiate PPLS manually (by placing the PPLS block switch on
CB-1/2/3 to the "EMER RESET" position). (0.5)

If pressurizer pressure is less than or equal to 1350 psia,
- TRIP JONLY REACTOR COOLANT PUMPS 3B&D. (0.5)

. Verify containment isolation vlaves in accident position or'

verify containment isolation. (0.2)

' Verify containment spray flow if CPHS exists or. containment
~ ressure is greater than 5 psig.(0.2)|: p

4-

Check CCW pressure:-
if greater than 60 psig verify flow to RCP's _ (0.1)
if.less than-60 psig verify HCV-438A/B/C/D closed on
CIAS (0.1)

.

Verify natural circulation. . (0.2)
(If candidate says'to open' safety injection tank

, - isolation valves, deduct 0.2. Per OI-RC-3 pg. 7, they
.

should have been opened when pressure went above 600
psia.)

. Verify safety injection flow (by monitoring high and low
pressure safety injector header flows) -(0.2)

, ,

- Ref:
FCS EP-5A, Rev.123, 5/15/84'

Ouestion-value is 3 pts, breakdown as indicated in the key.
,

i.

e

'
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FCS SR0 EXAMINATION KEY

7.6 List the Technical Specification requirements which must be met
when making an overboard liquid waste release. (1.5)

Ans:
1. The minimum dilution water shall be 120,000 gpm. (one

Circulator)

2. The effluent control monitor shall be set to alarm and
'

automatically close the waste discharge valve prior to
exceeding the limits specified in 2.9.(1) a.

3. Liquid waste activity and flow rate shall be continuously
monitored and recorded during release.

Ref:
FCS TS 2.9

Question value is 1.5 pts, 0.5 each.

|

I

f
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FCS SR0 EXAMINATION KEY

7.7 Which of the following are addressed by Technical Specifications?
Write YES if the item is covered by Technical Specifications and
N0 if the item is not covered by Technical Specifications. (2.5)

'1. . Reactor coolant drain.tarik
2.. Battery water usage
3. -Steam Generator tube wall thickness
4. - Control Board ECCS valve position indicator lights
5.- History of modifications to plant safety systems
6. Control Room Access doors security locks
7. , Turbine generator throttle valves
8. Fire pump discharge strainers,

9. Explosive detectors at security building entrance
10 Florine ion concentration in the RCS

Ans:
1. -N0
2. YES - 3.7(2)b
3. YES - 3.3(2)d
4. NO

5. YES -5.10.2.a
6. N0
7. N0
8. YES - 3.15(2)f
9. N0
10. YES - 2.1.5(2)

Ref:
FCS TS (as indicated)

Question value is 2.5 pts, 0.25 each.

.

4
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FCS SR0 EXAMINATION KEY

7.8 Arrange the list of items below in the order of occurence
(initaite, reset, block, etc.) during a STARTUP from cold
shutdown to hot full power. For EACH item indiacte the
contolling parameter value/setpoint. (3.5)

1. Zero Power Mode Bypass
2.~ Loss of load Bypass
3.~ APD Bypass
4. Steam Generator Low Pressure Trip Bypass

_

5. High Rate of Power Change Bypass
6. PPLS Block
7.- Wide Rang Log Channel Hi Volts Off

Answer:
1. (6) PPLS - pressurizer pressure 1700 psia

-2. (4) Steam generator low pressure trip bypass - reset SG
press 550 psia

3. (7) Wide range log channel hi volts off - SR indication 103
cps

4. (1) Zero power mode bypass - reset 10-4% reactor power

5. (5) High rate of power change bypass - reset 10-4% reactor'

power

6. (2) Loss of load bypass - reset 15% reactor power

7. (3) APD bypass - reset 15% reactor power
Note: Item pairs 4-5 and 6-7 may be reversed. (5-4 and 7-6)

Reference: FCS ops 2,3, &7, 0I-RC-3, and Sys Description 11-4,5,6,&7

Question value is 3.5 pts, 1.4 pt for arrangement (0.23 per shift), 0.3
' per parameter setpoint/value.

END OF CATEGORY 7

..
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FCS SR0 EXAMINATION KEY

8. Administrative Procedures,
Conditions, and Limitations

n

8.1 The power range safety channels were adjusted to agree with the
latest heat balance calculation at the following times. (1.5)

-0100 November 3
0300 November 4
0500 November 5
0730 November 6

Are the power range safety channels OPERABLE? Justify your
answer.

Ans:
NO - They became inoperable at 0700, November 6 due to exceeding
the 3.25X basic interval surveillance limit, which is a daily
requirement.

. Ref:
FCS TS (surveillence interval and periodicity)

- Question value is 1.5 pts, 0.5 each for N0, 3.25X, and daily.

>

9
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FCS SR0 EXAMINATION KEY

8.2 Classify each of th'e following conditions to the appropriate
emergency action-level per Emergency Plan Implementing Procedure
Emergency Classification (EPIP-0SC-1). (3.0)

A. ' Reactor coolant activity greater than Technical
Specification limits.

B. Loss of all annunciators.
~

C. Security threat resulting in loss of physical control of the
entire facility.

D. Fuel handling accident with radiation released to
containment.

E. Multiple steam generator tube failures coincident with high
primary system activity.

F. Loss of all offsite power.

~Ans:
A. UE

B. ALERT
C. GE

D. ALERT
E. SAE
F. UE-

Ref:
FCS RERP, TABLE D-2

Question value is 3_ pts, 0.5 each.

1

s
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FCS SR0 EXAMINATION KEY

8.3- List the affected system and state whether it would be considered
0PERABLE or_ INOPERABLE per Technical Specifications (i.e.,
outside an LC0 or into an action statement) for each of the
following conditions. Unless otherwise specified, the plant is.
at 100% power and all other conditions are normal. (3.5)

A. . Level intrumentation for one safety injection tank failed.

B. Emergency feedwater storage tank inventory of 53,000 gal.

C. During normal refueling, one' airlock door seal becomes
' damaged so as to prevent proper sealing.

D. During low power physics testing, Tavg is 4000F with the
reactor critical.

.

L
E. Control room air temperature reaches 1300F.'

-F. 60% of the detectors are inoperable in one fire detection
zone inside containment.

G. The bulk temperature of the spent fuel pool is 1350F.
'Ans:

I
A. ECCS/SI'_INOP,

;B.- 'AFW INOP,

.C. Airlock / Containment OP
_ D. Reactor Core OPi .

E. Control-Room HVAC INOP
F. Fire Protection OP,

G.. SFPC '0P
'

.
^

Ref:'
FCS TS-

+,

Question value is'3.5 pts, 0.5 each.

,
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FCS SRO EXAMINATION KEY'

8.4. Ft. Calhoun is operating in Mode 4. It is decided to operate a
HPSI pump _ for. in-service' testing. (2.0)

'

A. Under what conditions do the Technical Specifications allow.

this?

B. What is the basis for these conditions?
,

Ans:
'

A. If the reactor vessel head, a pressurizer safety valve, or a
PORV have been removed

B.- Removal of any of these provides enough expansion volume to
limit pressure transients (i.e. low pressure.

' overpressurization protection) '

'Ref: *

1FCS TS

Question value is 2 pts,1 pt each.
t

f

:

,

,

4
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-FCS SRO EXAMINATION KEY

A 8.5 List five of the nine types of log entries which are required in
the Official Control Room Log, according.to Standing Order 0-24.

(2.5)

Ans: (any 5).
,

; 1. Equipment / system placed in or out of operation
,

'

2. Abnormal valve / switch lineup made

- 3.- Containment entries

4. Radioactive releases

5. Personnel injuries

6. Personnel contamination

7.- Surveilance test /special procedures and tests
,

8. Out of specification conditions
- 9. Documentary compliance with a particular license

requirement.

LRef:
- 1FCS SO 0-241

Question value is 2.5 pts, 0.5-'each..

4

.

1

4
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FCS.SR0 EXAMINATION KEY
,

8.6 According to the Standing Orders, when are separate tag sheets
and tags required on the same component? (1.0)

Ans:
When'more than one ta'sk is to be accomplished (especially by'

different_ crafts and/or departments).
'

Ref:
FCS S0 0-20-3

Question value is 1 pt.
-

.

T

#

I'
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'FCS SR0 EXAMINATION KEY

8.7 Place the_following conditions in relative priority. In each
case, outline your response or course of action. Include the

'

reasons for your decisions and any time limits involved. (3.5)

A. A main steam safety valve is weeping and maintenance is
ready to gag it.

B.. Maintenance activities in the containment which began on
your shift yesterday are continuing.

C.- The turbine building operator calls in sick. The on-shift
operators refuse to work overtime.

D .~ The chemistry results handed to you show:
RCS: Oxygen 0.15 ppm Pressurizer: _0xygen 0.14 ppm

Chloride 0.10 ppm Chloride 0.11 ppm
- ' Boron 450 ppm Boron 455 ppm

E. One SI tank' reads 69%, but the.I&C Engineer tells you that
it:is miscalibrated and reads 2% high.

ANS:
E. SI tank can be out for one hour. The Miscalibration puts

.the tank right on the 67% limit. It should be filled
imediately. TS 2.3

C.- Imediate problem - turbine building operator is on the fire
brigade. Table 5.2-1 lists the minimum requirements for
shift personnel.- The water plant operator can be used to
the meet the requirements provided he has fire brigade
training.

p .B.- Containment RWP is valid for 24' hours. ' Time will expire
~

before the end of the~ shift.

D. Oxygen is out of specification (0.10 ppm).- You.have 8 hours
to initiate corrective action and 24 hours _to be within spec
or start to hot shutdown.

A. . No problem yet, can do without 2 safety valves..-

REF: -

FCS TS 2.1.5,.2.3, 5.2.2, 2.1.6, & RAD PROTECT MAN 2.7
,

Question value.is 3.5 pts', 1.pt for arrangement (0.25 per shift), 0.5
~for. responses. Parts C and E may be reversed for priority.

,
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FCS SR0 EXAMINATION KEY

~ 8.8 Technical Specification 2.7 (Electricci Systems) allows 4.16 kv
engineered safeguards bus 1A3 or 1A4 to be inoperable for up to 8
hours. Under what circumstances is this permitted? (1.0)

- Ans:
Provided that the associated DG is demonstrated operable
immediately and

There are no inoperative engineered safeguards components
associated with the operable bus.

Ref:
FCS TS 2.7

Question value is 1 pt, 0.5 each

yrsf

END OF CATEGORY 8
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