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Examination Sununary

The written examinations were administered on November 27, 1984 (Report
No. 50-483/0L-84-01). Simulator and oral examinations were administered on
November 28 and 29, 1984.
There were eight examinees: five Reactor Operator Candidates, two Senior
Reactor Operator Candidates, and one Instructor Certification Candidate. The
Instructor Certification candidate was also applying for a Reactor Operator

. License.
Results: All examinees passed all portions of the examination.
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REPORT DETAILS

1. Examiners ,

R. Higgins, Region III, Chief Examination, SR0 exam author and grader
M. Baldwin, ORNL, Examiner
R. Thornton, ORNL, Examiner
R. Ferrell, Region III, Observer
0. Burke, ORNL, RO exam author and grader

2. Examination Review Meeting

On November 27, 1984, at the conclusion of the written examinations, an
examination review meeting was held. The SR0 written examination was
reviewed by J. F. Dampf, A. Daume, and R. J. Renz, all of whom are
members of the Callaway Training Department. No problems were noted
concerning the questions. Four modifications to the answer key were
requested.

a. In the answer for question 6.10, the facility representatives noted
that the answer "5 ppm chlorine" should be deleted since this is not
installed at Callaway. Because facility system descriptions still
contain this answer credit will still be awarded for the response
"5 ppm chlorine".

b. The facility representatives wanted the answer for question 7.8.a
changed to " South ESF Switchgear Room", the answer for question
7.8.b changed to " Front Standard of tha Turbine", and the answer
for question 7.8.c changed to " North H)AC Room". The justification
for these requests was a revision to Procedure OTO-ZZ-00001. The
current revision of the procedure was checked to verify the changes,
and the answers were changed per the facility representatives'
request.

The facility representatives requested that the answer for questionc.
7.9.a be changed to 8 mils to reflect the current revision of the
applicable procedure, OTO-AC-00002 Revision 1. The procedure was
checked to verify the change, and the answer was changed per the
facility representatives' request.

d. The facility representatives requested that the answer " prevent
injecting the accumulators" also be accepted as a correct response.
Since prevention of accumulator injection is the purpose of the

! procedural step, the facility's request was granted.
,

The RO written examination was reviewed by J. F. Dampf, R. J. Renz,
D. W. Neterer, and W. O. Jessop, all of whom are members of the Callaway

i Training Department. The following modifications were made to the R0
exam during its administration and were approved af ter the fact by the

i exam reviewers:
,

2

E - - - - _ ._.____ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __



'
.

a. Added the clarification statement "but curve book values are not
applicable since Tave is not being maintained at is programmed
value" to distractor c of question 1-7.

b. Added the following clarification statement to 1-14 b: "Specify
which controller affects which curve."

c. Modified question 2-4 by changing the term " category 1" to " seismic
category 1" to clarify the meaning.

d. Modified the term " air supply" to " instrument air supply" to clarify
the meaning of question 2-7.

e. Added the clarification statement " Meters or indications other than
switches" to the end of question 2-14.

f. Corrected question 3-21 by including the term "no change" as a
possible correct response.

The following changes to the answer key were made based on input from the
reviewers:

Changed the answer for question 1-4 from 5.3 i .3 to 6.15 in ordera.
to reflect curve book values.

b. Deleted the response " erratic running current" in the answer for
question 1-15.b since there is no current indication on the control
board,

c. Changed the steam generator level setpoint at which the AFW pumps
automatically start to 23.5% in the answer for questions 2-3.a and b
in order to correct a typing error,

d. Added the LOCA Sequencer and Shutdown Sequencer as correct responses
for question 2-3.a.

Changed the answer for question 2-5 to reflect the current Callawayc.
procedure OTO-ZZ-00003.

f. Added the responses " steam dump valves anned lights" and "Hi-1/Ili-2
light" as correct answers for question 2-14 to reflect the actual
control board indication,

g. Changed the answer for question 2-15 to 12 seconds to agree with the
value in Tech Specs.

h. Added as correct the response " Post accident sample system coolers"
to the answer for question 2-16.a ir order to agree with print M-02

!

EG02(Q).

1. Added the clarification statement "in the affected loop" to the
answer for question 3-4.a.

:
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j. Deleted the phrase "and it will close automatically 120 seconds
after the pump is started" from the answer for question 3-6.b per
print E-03 BG23.

k. Changed the answer for question 3-21.d to "no change" since Callaway
operates with a constant steam generator level setpoint of 50%
'regardless of power level.

3. Exit Meeting

On November 29, 1984, at the conclusion of the last simulator / oral exam,
an exit meeting was held to discuss preliminary examination results,
generic weaknesses of the examinees and overall impression of the plant.
The following individuals from the Callaway Plant attended the exit meeting:
Andrew Newhalfen, Assistant Plant Manager; Paul Appleby, Assistant Plant
Manager; Mike Taylor, Superintendent of Operations; John Price, Super-
intendent of Training; Brian Stanfield, QA Supervisor; Roger Wink,
Compliance; and Bill Jessop, Supervisor of License Training. Ron Higgins,
Chief Examiner, and Ralph Ferrell were the NRC representatives.

The facility representatives were informed that all seven of the examinees
who took the oral / simulator portion of the license exam passed that
portion of the exam.

Generic weaknesses in the following areas were discovered during the
course of the exams:

a. Liquid and gaseous radioactive waste system.

b. Subcooling monitors.

c. Power range nuclear instrument calorimetric gain adjustment.

d. Source of the diesel generator exciter current.

The following observations were made concerning plant personnel,
procedures, and equipment:

a. Plant cleanliness had improved considerably since previous visits.

b. Some auxiliary building walls did not have sealant applied to them.

c. A discrepancy between procedure E-0 and ES-0.1 was discovered. The
discrepancy concerned the steam generato- wide range level which
corresponded to the top of the U tubes,

d. Plant personnel were extremely cooperative.

On November 30, 1984, the Chief Examiner notified the Senior Resident
Inspector, Bruce Little, by telephone of the major items discussed in
the exit meeting.
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Facility: callaway

'

[ Reactor Type: pwn

Date Administered: 11/27/84

: Examiner: Burke i
.

Applicant:
,- r

'
j :

INSTRUCTIONS TO APPLICANT: |
4

i :
Use separate paper for the answers. Write answers on one side only. Staple *

,

! questions sheet on top of the answer sheets. Points for each question are indi-
cated in parentheses after the question. The passing grade requires at least>

70% in each category and a final grade of at least 80%. Examination papers will
be picked up six (6) hours after the examination starts.

i

;

Category 5 of Applicant's 5 of Cat.?

Value Total Score
. Value Category

-1

'

25.0 25.0 1. Principles of Nuclear Power *

Plant Operations, Thermo@namics,
'

Heat Transfer and Fluid Flow
.

25.0 25.0 2. Plant Design Including Safety '
,

and Emergency Systems
,

:

25.0 25.0 3. Instruments and Controls'

*

;

25.0 25.0 4. Procedures -- Normal, Abnormal,
Emergency & Radiological Control '

,

100.0 100.0 TOTALS ,

,

f Final Grade S
.

All work done on this exam is on y own. I have neither given nor received afd.

! e

.
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, t 1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, TilERM0 DYNAMICS,llEAT
TRANSFER & FLUID FLOW (25.0)

1-1 Following a reactor trip from 100% power, how long would you expect it (1.0)
to take for the source range instrumentation to be energized? Show by<

calculation and also state any assumptions used.

1-2 Assume a reactor is shutdown by 6.5% delta K/K and has a count rate of '(2.0)
.

250 cps. If control rods worth 4.2% delta K/K are withdrawn, what will

the new count rate be? Show all work.

1-3 The time required to reach equilibrium xenon concentration after start- (0.5)
,

up of a xenon free core is approximately hours.

9 1-4 The largest xenon concentration peak occurs after a trip from 100% (0.5)
, power. The negative reactivity due to xenon in this worst case is %

6K/K.

1-5 A reactor whose reactivity change information is given in figures 1.1-

through 1.3, attains criticality at 100 oteps on rod group D (using a
3

54' r 100 8teP overlap). Assume that the boron concentration is held
|, i constant at 900 ppo and that the reactor is initially at BOL and ll2P,-

with all rods bottomed. Use 8 = 0.007 and A = 0.08.q,

o#f M'

c a
a. What was the actual shutdown reactivity with all rods bottomed? (1.0)Igr I ,5

be.N

cA O e b. What was_the initial k effective (with all rods bottomed)? Show (0.5)
all work.

What would be the D group position required to obtain a stable 0.8 (1.0)c.
DPH startup rate (starting from a stable, just critical position-
of 100 steps on D bank)? Show all work.

d. Assuming that this reactor is similar to your reactor, how would (0.5)
the control _ rod positions at 108 amps compare with the rod posi-
tions at 10 9 amps (assume steady state conditions at both power
levels)? Explain.

If the reactor power is increased to 30% of full power using rod (1.0)e.
/ motion only (constant boron concentration) and disregarding any

long term poison effects, what will be the group D position at
30% steady power?

1 - 6, In order to prevent overheating the fuel, the reactor is operated such (1.0)
( that the point of DN!! is not reached (DNBR > 1.3). What four (4) pri-

mary system parameters are monitored to assure that DNiiR is > 1.37

(continued on next page)
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1-7 Assume that you are starting up your reactor and the reactor is criti- (1.0)
cal.at a steady power level of 10-8 amps on the intermediate range
NI's. If you should step change the reactivity by +10 pcm and noc have

] any subsequent rod motion or boron concentration changes, which of the
; following statements best describes the subsequent reactor behavior?

X,gg will increase, neutron population and core power will con-j a.
tinue to increase indefinitely until the operator inserts -10pcm by'

,

inserting rods or boron.
|

| b. K,gg will increase, neutron population and core power will
increase, which will add negative reactivity due to temperature
changes, cancelling out the +10 pcm. The core power will level

i out at the power level having a power defect of 10 pcm from the
.

power defect curve in your curve book.
4

K,gg will increase. neutron population and core power willc.

/ increase, which will add negative reactivity due to temperature
changes cancelling out the +10pcm. The core power will level out

L# c.. s e k, o A n,._
by itself at some power level above POA[H" t y r s.* pf < . A e. . 7,,, ;> c c >< , ,,.,,,.. . , .}
st 3 yty mo d vs % r*

d. X gf will increase, neutron population and core power will'

increase, which will add negative reactivity due to temperature
changes cancelling out the +10pcm. The core power will return to
the original power level.

[1-8 Fissionable PU2J9 in appreciable quantities is formed in the reactor by (0.5)
the fissioning of U238 TRUE or FALSE.

1-9 A startup is being performed 15 hours af ter a trip from extended full
power operation using a calculated estimated critical position for the

/ time the startup commenced. How would each of the following events or
conditions affect the actual critical rod position compared to the
estimated critical position? (1. higher than_ estimated, 2. Iower than

~ iestimated, or 3. no significant dif ference.) Consider each item
separately.

*

A steam generator's level is increased by 40%. (0.5)I a.
b. The startup is delayed for appx. two (2) hours. (0.5)

The steam dump pressure setpoint is increased by 200 pai. (0.5)c.
d. A new boron sample is ten (10) ppa lower than the previous sample. (0.5)

from 29 in. mar- (0.5)
i e. Condenser vacuum decreases by two (2) inches Ng

cury.

(continued on next page)
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Callcway Exc:/Sze.1 P:ga 3

p 10 The " secondary source" in a reactor refers to the neutrons released as (0.5)
/ a result of radioactive decay of fission products. TRUE or FALSE

-11 A control rod is worth more in reactivity when it is adjacent to a (0.5)
withdrawn control rod as compared to its worth when adjacent to an
inserted rod. TRUE or FALSE.

'1 12 The major source of the heat produced in the core of a reactor 5 (1.0)-, minutes af ter it has been shut down is:

.

a. Subcritical multiplication
b. Spontaneous fission
c. Fission product decay
d. Fission by delayed neutrons

I

[1-13
Which of the following statements is true for a constant speed centri- (1.0)
fugal pump?

a. As the resistance to flow' increases, the pump head increases and
the volumetric flow rate decreases.

b. As the resistance to flow increases, the pump head decreases and
the volumetric flow rate increases.

c. As resistance to flow decreases, the pump head increases and the
volumetric flow rate increases.

d. As resistance to flow decreases, the pump head decreases and the
volumetric flow rate decreases.

(continued on next page)

.
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1-14 Assume that you are manually operating all of the controllers that
contribute to steam generator level control. You determine that you
need a feedwater flow rate of "X" gpm to match the existing steam flow
rate.

g a. From Figure 3-3, select the combination of feedwater pump charac- (1.0)
teristic curve (a,b,c) and system head loss curve (1,2,3) that
would be most desirable in producing feedwater flow rate "X".

b. Which controllers would you adjust to get each of the curves in (1.0)
the combination that you selected in part a? 5&+ 7 dak'

ce A n,H e e a fst a A.; c .rse,

Give your reasons for not selecting each of the two (2) com- (1.0)c.

y binations that you did not select in part a.

What is cavitation? (0.5)' 1-15 g o.
b. What control room indications would alert the operator to cavita- (1.5)

tion of a centrifugal charging pump? List at least three (3).'

i

1-16 State what plant parameters are measured in performing a calorimetric. (1.0)"

Explain why these parameters are chosen over other possible choices.i

1-17 p. Find the enthalpy change in an isentro;ic expansion of steam through (1.0)
( a turbine into a condenser (NOTE: Patm = 825 psia, saturated, Pcond =

2 psia).

b. How would the enthalpy change in part a be affected by a less than (0.5)
ideal turbine (i.e., some degree of intfficiency)? Select one of the'
following answers.
1. Higher
2. No change

: 3. Lower

List two types of events that can cause Pressurized Thermal Snock (1.5)1-18 g a.
(PTS).

b. List two other conditions in conjunction with PTS necessary to
cause a safety problem.-

Explain what operator actions can be taken to prevent PTS.c.
,

END OF SECTION 1

.
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS (25.0)

2-1 With the control rod drive controller in the " MANUAL" mode, would the (2.5)~

following system variables increase, decrease, or remain the same in
their initial response to a sudden turbine load decrease from a steady
60% load to 50% load?

.

a. steam header pressure
b. S/G steam temperature
c. Te
d. T(ave)
e. reactor power

2-2 With the exception of the charging pumps in the charging alignment, (1.0)
which component of the Emergency Core Cooling System is designed to act
first to initially reflood the core af ter a design basis loss of

i coolant accident?

High head safety injection system (centrifugal. charging pumps)a.
through the boron injection tank

b.- The high volume-low head injection system
! c. The cold leg safety injection accumulators

d. Intermediate head injection system

2-3 List all the start signals (including coincidence and setpoints where '

:.
applicable) for:

f a. Motor driven auxiliary feedwater pumps. (1.2)

,
b. Turbine driven auxiliary feedwater pumps. (1.2)

.

2-4 . The condensate storage tank and its feeders to the auxiliary building .(0.5)
<' are required to be category 1. TRUE or FALSE

Seism;c

2-5 List five (5) conditions that require the operator to initiate imme- (2.5)
diste boration.

2-6 While in the immediate borate mode of boron addition, how can the (1.0)
operator determine the amount of boron that he has added?

'msty amut
The'losso6kairsupplytothediaphragmofaS/CPORVcausesthatPORV (0.5)2-7
to fail to the closed position. TRUE or FALSE

2-8 The unit auxiliary transformer output breakers can be closed from the (2.0)
main control board panel PL0l6 provided certain conditions are met.
What four (4) conditions must be met?'

(continued on next page)
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2-9 Suppose that all four (4) undervoltage relays on your safeguards busses
have tripped.

,

a. What would be the difference in the load shedding action with and (0.5)
without a concurrent SI signal?

,! 0)(b. What would be the difference in the load sequencing action with or
without a concurrent SI signal?

,

.

2-10 The following reactor trips protect against what:

a. OTAT? (0.5)
b. OPAT? (0.5)

2-11 What is the function of the " delay pipe" in the letdown system? (1.0)

2-12 What two (2) conditions must be met before opening t'he RRR pump "A" (1.0)
suction valve from the containment recirculation sump, HV-8811A, from'

the main control board?
'f

2-13 The main condenser is a.three shell, multi-pressure, deaerating type, (1.5)
surface condenser. Give three (3) ways that this multi pressure con-
denser improves efficiency.

.,

2-14 The instrumentation displays on the operator console assist the opera- (2.0)
tor in determining the status of the steam dump system. List five (5)
principle displays. M d u s. x w J 4 .-: A * +- '

;r < n k (c<

1

2-15 According to design criteria, the emergency diesel generators must be '(0.6)
capable of achieving rated voltage and frequency within seconds of
receiving a start signal.

What five (5) heat loads are supplied by the safety loops of the -(1.5)2-16 a.

Component Cooling Water System?

b. What are the results of a Phase B containment isolation signal (1.0)
with respect to the CCW system? State what components are
affected.

2-17 .What are the two (2) purposes of the 2-inch air operated bypass valves (0.75)
around the MSIV's?

2-18 How is inadvertent criticality prevented in the spent fuel pool? (0.75)

END OF SECTION 2
1
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3. INSTRUMENTS AND CONTROLS (25.0),.,

s

3-1 Which of the following steam dump valve conditions would you expect if (1.0)
Tavg has reached a value of 550*F during a cooldown, steam pressure
control mode is selected, and you place the " Bypass Interlock" switches
in the bypass position?

a. All 4 valve banks open or available.
b. Valve banks 1, 2, & 3 open or available.
c. Valve bank I open or available.
d. All 4 valve banks closed.

3-2 Let us suppose that the (Taye-Tref) error signal input to the control (1.0)
rod drive controller has become disconnected so that the only input
to the controller is the power mismatch signal. Turbine power is
100% and nuclear power is 95% and they have been at these values
for 5 minutes. At the present time the control rods will be

(controller in " auto"):

a. inserting
b. withdrawing
c. no control rod motion

3-3 Suppose that during normal full power operation of your plant you get (1.0)
"Tave Deviation" alarms from loops 2, 3 and 4, an alarm on (auct.

,

high Tave-Tref), and an "auctioneered Tavg" alarm. A possible cause of
these alarms is:

a. Loops 2, 3 and 4 hot leg RTD's failed high
b. Loop I hot leg RTD failed low
c. Loops 2, 3, & 4 hot leg RTD,'s failed low
d. Loop- I hot leg RTD failed high

|| 3-4 If you were operating your plant at 80% full reactor power when a (2.0)
narrow range control channel T(h) RTD fails high, how would the

-following parameters be affected? (Answer with 1. increase,-
_

2. decrease, or 3. remain the same. Assume that all control systemsp
are in automatic and that there is no' operator action.).

!

a. OTAT setpoint
b. charging flow
c.- rod insertion limit setpoint
d. control rod bank position

(continued on next page)
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3-5 Refer to Figure 3-5

a. Flow through the heavy black flow paths indicates that the (0.5)
system is in operation.

b. What function is being performed by this system with the indicated (0.5)
valve alignment?

c. What is the major advantage of this system over the other system (0.5)
that is capable of performing the same function?

3-6 Bypass valve (HV-8109) is located in the positive displacement charging
pump (PDP) discharge line.

a. What purpose does this valve serve? (0.5)
b. Describe the manipulations of this valve as the PDP is placed in (0.5)

service from an "0FF" condition.

3-7 a. Suppose a high activity alarm occurs in a Gaseous Radiation (0.75)
'

Honitor. If you reset the alarm and it comes back immediately,
would you consider the alarm valid or invalid? Explain.

b. If you PURGE the gaseous monitor after it alarms and the alarm does (0.75)
not clear, would you consider the alarm valid or invalid? Explain.

3-8 List the four (4) measured or sensed system parameters used to generate (1.0)
the control rod drive controller demand signal.

|

[ 3-9 The RCP anti-reverse rotation device prevents back flow through'the (0.5)
! pump in case it loses its driving power. TRUE or FALSE

3-10 a.
, _ What signal is used to automatically start the main steam turbine (0.5)

turning gear motor?'

!

|- b. What interlocks will prevent the above motor from starting? (Give (0.5)
L -set points when applicable.)
i

! c. At any.given time, how does the operator know whether or not the (0.5)
interlocks will permit the motor to start?

|

|

|

(continued on next page)
|
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,

3-11 What operator action may be necessary if an intermediate range detector (1.0)
is undercompensated during a reactor shutdown?

3-12 List two (2) advantages to be gained by using "auctioneered high" Tavg (1.0)
signals, rather than other temperature signals for control purposes.

3-13 Which of the following will cause the OPAT setpoint calculator to (1.0)
reduce its setpoint.

a. T(ave) above rated
b. Rate of change of T(ave) 2: T'_._) is decreasing

c. Pressure below 2235 psig
d. Delta flux exceeding the deadband

3-14 The input into the rod insertion limit calculator used as an indication (1.0)
,

~

of reactor power is:

a. P(imp)
b. Auct. High T(ave)
c.- Total steam flow~'

d. Auct. high AT

3-15 Match the correct control rod position indicating instrumentation with (2.0)
*the functions listed below:

| 1. Individual Rod Position Indication Circuitry

2. Group Demand Circuitry

a. Measures actual rod position

b. Provides an input to the step counters on main control board
Provides an input to the rod insertion limit alarm circuitc.

;

| d. Actuates rod bottom lights

|

| 3-16 The steam generator level program receives an input from the turbine (1.0)
-

impulse pressure transmitter. If this transmitter should fail high,
I the level program output would:
!

1. fail low
2. not be affected
3. fail high

;

4. oscillate between high and low

(continued on next page)
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3-17 Pertaining to the steam dump system during normal, 100% power (1.0)
operation, what operator console items would you as an operator check to
determine the readiness of the steam dump system to respond properly
to a turbine trip or load rejection?

3-18 Will the power range nuclear instrumentation channels indicate power (1.0)
that is higher than or lower than actual reactor power if they are

calibrated from results of a calorimetric which used a feedwater tem-
perature that was lower than the actual feedwater tenperature.

.

3-19 List two (2) phenomena that make gamma compensation unnecessary in the (1.0)
power range instrumentation.

3-20 Which of the following signals is not used as an input to the steam (1.0)
generator level control system to modulate the main feedwater regu-
lating valves?

a. Actual steam generator level
b. Feedwater flow
c. Turbine impulse pressure'

d. Steam flow
e. T(avg)

no; s"3Ej
3-21 For each of t following situations indicate the initial direction of*

travel (open or close) for the feedwater regulator valve. Assume that
j

the plant is initially at steady full power for each case.

a. A steam generator level transmitter fails low. (0.5)

b. Controlling feed flow transmitter fails high. (0.5)

Controlling steam generator pressure transmitter fails low. (0.5)c.

i d. Controllng first stage pressure transmitter fails low. (0.5) ,

|
END OF SECTION 3

!
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4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY & RADIOLOGICAL CONTROL (25.0)

4-1 Off-Normal procedure OTO-AB-00001, Steam Dump Malfunction, provides
guidance in the event of an inadvertant steam dump system actuution.

#
/ a. Give five (5) symptoms of this event. (1.5)

b. Give six (6) immediate operator actions for this event. ~(1.8)

4-2 Off-Normal Procedure OTO-AC-00001 provides the instructions to be
followed should a turbine trip without a reactor trip occur.

/

a. Give the symptom of this event. (0.5)
b. Give five (5) immediate operator actions for this event. (1.5)

4-3 One of the major purposes of emergency operating procedure E-0
(Reactor Trip or Safety Injection) is to ensure prop'er responses of
the automatic protection systems following actuation of a reactor trip
or safety injection.

,

,f ' a . Give the six (6) symptoms listed in the above procedure (assume a (1.8)
reactor trip and a S.I. actuation have occurred).

b. The first eight (8) steps of this procedure are probably the most (3.2)
f7 important and most urgent with regard to protecting the plant;

following a reactor trip and safety injection actuation. List
g these eight (8) steps and for each step give the required operator

actions (assume that the response to each action is the expected
response).

.

p,e The critical safety function status trees use a color coding scheme to (2.0)4-4
indicate the level of response required of the reactor operator. For
each color employed, give the corresponding condition of the critical
safety function in question and the required operator action level.

4-5 In procedure OTG-ZZ-00001, Plant Heatup Cold Shutdown to Hot Standby, (1.0)

/,
the following statement is made.

It is not required that each step within a section be performed in pre-
cise sequence, as long as all steps in a section are accomplished in a
timely manner prior to proceeding to the next section. Deviations from
the prescribed sequence is permissible with the consent and under the
direction of the (Fill in the blank.).

(continued on next page)
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; 1.- -

: 4-6 During a loss of forced coolant flow, the operator must ensure that (3.0) |
certain key conditions are maintained in the primary and secondary
systems. List three (3) of these key conditions and the methods
employed by the operator to attain them or to verify their existance.

;

4-7 What are the three (3) major objectives of the proper operator (1.5)
response to a steam generator tube rupture? -

4-8 Answer the following questions in accordance with the precautions and
;
' limitations stated in procedure OTG-ZZ-00002, Reactor Startup.
.i

Criticality must be achieved by what means of changing the reac- (0.5)a.
tivity?

b. If the count rate on either source range channel increases unex- (0.5)
pectedly by a factor of during any operation, immediately>

suspend the operation and evaluate the core reactivity and the
reason for the change. (Fill in the blank) -

What conditions would require using an inverse count rate ratio in (0.5)c.

approaching criticality?

4-9 What is the primary responsibility of the reactor operator during an (1.0)
emergency condition covered by the facility emergency plan?

) 4-10 Define the term "High Radiation Area" in accordance with the Callaway (1.0)
| Plant HP Program, APA-ZZ-00160.

- 4-11 When you, as an operator, sign the RWP signature sheet or Health (0.7)
Physics access Control Log you are signifying that you have acceptedi

three (3) responsibilities. knat are they?
+

4-12 While at 100% power, "B" Feed Regutsmumy Valve fails shut. "B" Steam (1.5)
Generator level decreases to the Low-Low level setpoint,-and the " Steam
generator Low-Low Level Reactor Trip" annunciator alarms. The reac-
tor does not trip. What actions are required by E-O and related proce-#

i dures to insure the reactor is tripped?

4-13 For the below listed accidents, match the applicable symptoms wit.h the (1.5)
, proper accident.

1. Loss of reactor coolant accident a. Low steam pressure

b. High containment sump
2. Steam Break insiae containment level

c. Increased charging flow
3. S/G Tube Rupture d. steam flow > feed flow

e. Containment high radiation
f. Decreasing pressurizer

level
g. Decreasing RCS pressure
h. High containment pressure
i. Tavg decreasing

- END OF SECTION.4
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'. *1Ci = 3.7 x 1010 /s A(x) = A e-UXd c.

aD = - 1 x 10 5 3_gf.F M = 1/(1-k) = CR1
K q

v_= - 1 x 10 3 AK/% voids N(t) = No e-ATa
K

o = (L +L ) ($ rod)2r f s
an = - 1.0 x 10 4 AK/%*F ((avg)

K
n = v/(1 + d)

op = -4.5 x 10 4 AK/% power
K P = I $ v/(3.7 x 1010)

I(t) = Io e-At y . (g_p)fxp

~

TV2 = in(2)/A T = 1/p + (S p)/Ap

Cp = (CPbase) (Ks) (K ) t=1/(p-8)A

y=Vf + xvf8
2 + ha - hr - hL=[+22+Y2pg + Zi + Vg

H = zhg + (1-x) hf
. _ _ _

Y 2g 6 2g ,

.

S ~ *S8 + (1~*) SI
= (AP )Y2gV 2

(Apg) 1 in = 2.54 cm

1 gal. = 3.785 liters
*

~"- 4. ii- .

Q = MCp At
1 kg = 2.205 lb

-

D 2ge N = pao /A
'

f = 64/Re 17.58 watts = 1 BTU / min*

Ipsi = 6.895 Pa
p = k(eff) -1 1 psi = 2.036 ~ H (0 OC)

K(eff) 1 psi = 27.68 " E O (0 4C)

1 = CR1 = 1-K(eff)2 6 = .0071 -

'

M CR2 1-K(eff)1 1 = 2 x 10 5 sec

*
Q = Mah Ad = 12.5

-
.

Q = UAAT
-

.
'

RR = I f th -f
A = 0.1

SCR = S
1-Keff.

2hg'= kmV
p=6

P = P 10SUR(t) Ar + 1

SUR = 26.06
Reactor thermal power = (h "h ) x stean flow rate2 lT

t K= 1 _e /g
.

,P=P . ,o 1-p
-
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s.n onm
fT.Re
.hW. Nersece

1-1 P(d) = P e+t/T &7o

where T = 56 see approximately 80 sec. (0.5)
.693 ,

Assume 5 hat after Prompt drop, Po = 10 6 amps and that P-6 is energizedat 10-1 amps.

10-10 10-6 e+t/T

-80 In 10-10
= +t

10 -6

737 sec = t

12.3 min. = t (0.5)

REF.: Callaway Theory, Chapter 7, Neutron Kinetics, Pages 7-12,
7-24, and 7-68.

*

1-2 -6.5% = pi

+4.2%
-2.3% Ak/k = p2

1 (1-K ) = C2 (1-K ) K,= 1
C I y

1 pi

250 (1 .939) = C2 (1 .977) K, = 1

1-( .065) = 0.939 (0.5)

Kg= 1250 (.061) = C2
.023 1 p2

= 663 cps. (1.0) K2" I
1-( .023) = 0.977 (0.5)

REF.: Callaway Theory, Chapter 5, Reactor Physics, Pages 5-21

(continued on next page)
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1-3 45 (13)
REF.: Large Pressurized Water Reactor core Control, Chapter 4 (0,5) '

pages 4-15

1-4 5.3 g 0.3 or 9p00 ,-3.25 = 615 &cin c.crve bey b
4 curve 44 W :.ww 4 -3A

REF.: Large Pressurized Water Reactor Core Control Chapter 4, Pages
416 and 4-22

1-5 a. Cet total rod worths when all bottomed using figures I.1 and I.2: (0.5)
.

Rod Bank integral rod worth on bottom, pcm

A 1250-
B 2030
C 1215
D 1465

SA 3050

1000S3

10,010'pcm - total rod wortha

From figure I.1, we see that the total rod worth is appx. 500 pcm (all rods (0.5)
except D bank fully withdrawn.)
SDM = 10,010 - 500 = 9510 pcm or 9.51% Gk/k

b. p=Keff _ 1
(0.5)i

- Keff

.0951 = Keff_1

Keff

K rf = 0.9132 <

e

NOTE: Full credit will be given if the correct method is used and
an incorrect number from part A is used.

REF.: Callaway Theory, Chapter 5, Reactor Physics, page 5-51

(continued on next page) y
; -,
. il ..
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SUR = 21c.

T

32.5 sec. (0.25)0.8 = 26; .8r = 26. T =

T

T = 8-p = 32.5
Ap

B

0.007 - p = 32.5
.08p

p = .00194 = 194 pcm (0.25)

Using figure I.1, this would put Group D at appx. 17.4 steps. (0.5) ,

i' REF.: Callaway Theory, Chapter 7, Neutron Kinetics, pages 7-20

d. The rod positions should be essentially the same (below sensible heat (0.5)
range).

e. Using figure 1.3 at 900 ppm boron conc.. the power defect at 30% power (0.25) ,
is appx. 410 rcm. We went critical with D at 100 steps (total rod
worth appx. 500 pcm).

! 500 - 410 = 90 pcm total rod worth at 30% power. (0.25)
From figure 1.1, group D would be at appx. 165 steps. (0.5)

1-6 Nuclear power, RCS temperature (Tave), RCS loop flow rates and RCS (0.25/.

rpressure.

REF.: Thermal-Hydraulic principles and applications to the
Pressurized Water Reactor II, Chaper 13, page 22

.

4 C (1.0)7 -7
<

-t;8 F (0.5)

1-9 a .- 2 (0.5)
b. 2 (0.5)
c. 1 (0.5)
d. 2 (0.5)
e. 3 (0.5)

1-10 False (0.5)

1-11 T (0.5)

1-12 C (0.5)

(continued on next page)
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'

1-13 a. (0.5)

1-14 a. (b,2) (1.0)

b. Adjust the FWP speed to get curve b and adjust the feedwater flow (1.0)
control valve position to get curve 2 (or,vice-versa).

4

2 c. Combination (a,1) - 1. Power required to drive the pump is
excessive and wasteful of energy (0.2). 2. Feedwater flow
control valve wear is excessive at this nearly closed position

(0.2). g 3. Valve is in non-linear operating range, making manual

, control more difficult (0.2). Combination (c,3) - 1. The feed-
I water control valve is operating almost fully open, out of its
;- linear range, making manual control more difficult (0.2). 2.

Little head room for increasing feed flow rate (valve almost fully
open) (0.2).

4

; REF.:C.P.S., Vol. 3, Section 223-6, pages 6-15 through 6-21. Also,

Thermal-Hydraulic Principles and Applications to the Pressurized
Water Reactor II, Westinghouse Electric Corporation Nuclear
Training Services, Chapter 10, Fluid Mechanics in Pumps and Piping
pages 23 and 32.

: 1-15 a. Cavitation is the formation of vapor bubbles in the low pressure (0.5)
% region of a pump or piping system followed by their collapse in a

hi,gher pressure region of the y p or system.
I ffo chryted .Ls hesh en n Ces% A**Y
:

b. E~= % muau. crreM , flow reduction, Low Discharge Pressure. (0.5/ea
Flow oscillations

.

1-16 Parameters
-1. Feedwater flow rate for secondary mass flow rate. (0.2)
2. Steam generator pressure for determining steam generator exit (0.2)

enthalpy.

.3 . Feedwater inlet temperature for determining steam generator inlet (0.2).
'

enthalpy.

H - T ) = UA (Tayg - Tsta) " % ec (he - h ) S/GRx " MCS Cp (T C i

(0.2 en of 2 reasons)
i

Feedwater flow rate is chosen because it is measured more accurately'

* than the primary flow rate. Steam generator pressure and feedwater
inlet temperature have relatively small accuracy errors when compared;

L to the magnitude of their parameters and the differences in their asso-
cisted enthalpies. The other possible parameters are not as accurately

, measured or have larger relative errors.'

! REF.: Thermal-Hydraulic Principles & Applications to the Pressurized
! Water Reactor II, Chapter 13, pgs. 39-42.
; ALSO: Question no. 23, sections 2 & 7, submitted with the reference
|.

material from the Callaway Training Department.

(continued on next page)
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4

1-17 a. 378 BTU /LBM (used Mollier diagram) (1.0)

b. 3 (0.5)

1-18 a. 1. A severe overcooling transient while maintaining a high (0.25)
system pressure.

2. A severe overcooling transient with an initial depressuriza- (0.25),

tion followed by a system repressurization.

b. 1. An initial vessel flaw of sufficient size to propagate, at a (0.25)
,

location where it will be subject to significant temperature-

reduction.

2. A region of the vessel that has had a large shift in RTNDT (0.25)
due to a high level of neutron irradiation and a relatively
high content of the impurities copper and to a lesser extent,
phosphorous.

c. 1. Ensure adequate core cooling while avoiding adverse system (0.25)
repressurization from charging or safety injection pump flow
following overcooling transients.'

2. Ensure adequate heat removal while avoiding overcooling the (0.25)
RCS while at high pressure.

REF.: INPO SOER 82-7, June 28, 1982, Reactor Vessel Pressurized
Thermal Shock. Also, Question no. 32, sections 2 & 7, sub-
mitted with the reference material from the Callaway Training
Department.

i

I

.
.
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2-1 a. increase (0.5)
< b. increase (0.5)

c. increase (0.5)
d. increase (0.5)
e. decrease (0.5)

7(1.0)2-2- c.

/
REF: Callaway Plant Systems (C.P.S.), Vol. 2, Section 221-2 Emergency

Core Cooling System, page 2-23.

2-3 a. Motor driven AFW pump starts (0.4 pts ea)

1. manual actuation on MCB panel R hL2fJ .

2. S/G low low level, 32 M on z/4 det on any S/ }[83. Trip of both main feed pumps _

LocA S ,sl. I4 N qur~e es-
Jef ur c tp.G

b. Turbine driven AFW pump starts (0.4 pts. each)
21.79.

-[#/1. S/G low low level,,,33 M on 2/4 det. on 2/4 S/G's
2. Manual actuation on MCB panel RL018
3. Undervoltage on (NB01) and NB02) - 2/4

REF.: Callaway Plant Systems, (C.P.S.), Vol. 3, chapter 5, Aux.
Feed. Sys. p. 5-12.

'fy -

2-4 FALSE

REF.: CPS Vol. III, Section 223-5, page 5-5
.

2-5 1. Failure of any rod control cluster assembly (RCCA) to fully insert (0.5)
following a reactor trip or shutdown.

2. Control rod height below the insertion limit. (0.5)

3. Failure of the Reactor Hakeup Control System to the extent that (0.5)
bypass is necessary to accomplish boration.

4. Uncontrolled Reactor Coolant System cooldown following a reactor (0.5)
trip or shutdown not requiring safeguards system actuation.

5. Unexplained or uncontrolled reactivity increase as indicated by_ (0.5)
abnormal control bank insertion, increasing temperature or
nuclear power level or increasing neutron flux level during shut-
down

fre qbc fkCCf
v'

REF.: C.P.S., Vol.1, Section 217-2, page 2-35.

(continued on next page)
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k4di$h Proced. No. OTO-ZZ-00003

E3, $~ Rev. O

e

..

-

LOSS OF SHUTDOWN MARGIN

i

.

1.0 PURPOSE AND SCOPE

This procedure provides symptoms for iden-
tifying a loss of reactor shutdown margin and
instructions for regaining sufficient reactor

i shutdown margin.

2.0 SYMPTOMS

2.1 Unexplained or uncontrolled reactivity
increase.

2.2 Failure of one or more Rod Control Cluster As-
|'

sembly (RCCA) to fully insert following a reac-
tor trip or shutdown.

|

2.3 Uncontrolled cooldown not requiring safety
injection.

2.4 Anytime a RCCA is at or less than the Lo-Lo in-
section limit (ANN 81C)

2.5 Anytime minimum shutdown margin is in question.

1 2.6 Failure to successfully complete OSP-ZZ-00005,
shutdown Margin Determination.

' 3.0 PROBABLE CAUSES ,

.

3.1 Uncontrolled steam bleed path from the steam
- generators.

3.2 Excessive feedwater addition to the steam
.

!
generators.

I'
3.3 Stuck RCCA.

3.4 Excessive generator load reduction.

3.5 Failure of the Reactor Makeup Control System'~

! (RMCS) to the extent that over dilution of the4

RCS has occurred.
i

? 3.6 Insufficient boron concentration in the RCS to
maintain the RCCA's within the control band.

t

e

_1

.- ~ _ . . _ _ _ . - , _ _ , _ _ _ , . , _ , _ _
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,

1

2-6 He must manually calculate the amount of boric acid addition by (1.0)<

' observing the boric acid flow rate and the time duration of the imme-
diate boration.j

REF. CPS Vol. I Section 217-2 page 2-37

i

i 2-7 , FALSE (NOTE There is a nitrogen charged accumlator backup.) (0.5)

REF. CPS. Vol. III. Section 223-4. page 4-21

f 2-8 The unit auxiliary transformer output breakers can be closed from the
j- ,e' main control board panel PL0l6 provided the following conditions are

met.

1. all breaker fault signals are cleared (0.5)
2. the synchroscope PAHS 07 is on (0.5)i

3. the synchronizing check (sync check) relay is energized (0.5)
4. the startup transformer output breaker lockout is reset (0.5)

,

REF. C.P.S. . Vol. 1. Section 213-2, Page 2-5

.

No difference in load shedding (all loads are shed in both cases). (0.5)2-9 .-s.

,

b, With the SI signal present. two (2) additional loads are sequenced ,

on [SI pumps A (B) and RHR pump A (B)]
.

Containment coolers A-C (B-D) are in the slow speed with SI (0.5)
whereas they are in the fast speed without SI. ,

REF. CPS Vol. 1. Section 213-3. pages 3-14 through 3-17

; 2-10 e a. DNB conditions (0.5)
~ b. overpower conditions (0.5)

REF. CPS Vol. 1. Section 215-5. pages 5-9 through 5-13

.

2-11 , - Increases letdown flow transport time to allow nitrogen -16 gamma decay
prior to the letdown flow leaving containment.'

REF.. CPS Vol.'1. Section 217-1. page 1-7.
<

(continued on next page)

.
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Callaway Answars/ Sac.2 Pags 3

1 <

2-12 1. Valve HV-8812A, RHR pump "A" suction from the refueling water (0.5)
I storage tank, must be closed, and

2. Valve HV-8701A or PV-8702A, RHR pump "A" suction'from the reactor (0.5)
'

coolant system hot leg loop 1, must be closed.

REF: C.P.S., Vol. 1, Section 217-4, pages 4-17 & 4-18

2-13 The use of a multi-pressure condenser results in an improvement in (0.5/es
, 4fficiency. This efficiency is gained in three (3) ways. First, the

average condenser vacuum seen by the turbine is lower than in a single
pressure condenser. This results in greater expansion of the steam in
the turbine and more work is extracted from the steam. Secondly, the
condensate is rejected in the highest pressure areat the hotwell area,
so that condensate depression (subcooling below the saturation point)
is minimized and less heat is rejected to the circulating water.

: ' - Thirdly, warmer condensate results in less required extraction steam
flow to the first and second stage heaters. This lower flow results in
more mass flow of steam through the last stages of the turbine and more
work is extracted from the steam.

REF.: C.P.S., Vol. 3, Section 223-3, page 3-6

*

2-14 (5 0 0.4 each)
,

- 1. Main steam bypass header pressure (AB-PI-507) on RLOO5
- 2. . Total steam dump demand (AB-UC-500) on RLOO5

3. Steam dump valve fully open/ fully closed lights on RLOO6,-

4. Cooldown dump valve position (AB-Z1-34 to 36) on RLOO6 ,

e 5. C-7, C-9 and P-12 interlock s'atus lights on RLO24
<. 4A neu o~d r 44 S!j'*A
REF.: CPS, 3,Section223-4,pke4-22 /*h

.

.

0~ ^ cA/ /],a, JIk -1/n i,yM7

Q/kway Tec/ S A'"s hv / .3 y-3 (0.6)2-15 10 / Q sg , f-

REF.: CPS. Vol. 1, Section 213-4, pager 4-3 / Y' I' #' N "*
!

(continued'on next page) i

.
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2-16 a. (0.3 pts. each)

1. Safety injection pump oil coolers
,

2 Centrifugal charging pump oil coolers
r- 3. Spent fuel pool heat exchangers

. 4. Residual heat removal pump seal coolers
WM M N aga N'25 Residual heat removal heat ex hangers

fos } $ cco/ec/ Sam S Cn kus
Callaway System. Vol.(4

~

1. Section 217-5. page 5-10REF.

b Service loop components inside containment are isolated including: (1.0)g.
RCP coolers. excess letdown HX and RCDT HX

REF.: Callaway Systems. Vol. 1. Section 217-5. page 5-15

2-17 A rovides one (1) warming of downstream steam lines and (2) equalizing (0.75)
steam pressure across the MSIV's.

REF.: CPS. Vol. 3. Section 223-2. page 2-12
,

(0.75)2-18[Waterinthepoolisnormallyboratedto2000ppaandthegeometryofthe fuel racks is such that criticality is precluded even if the pool
*

contained unborated water. .

REF. CPS. Vol. 2. Section 219-4. page 4-9
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(1.0)3-1 c..

/
REF.:Callaway Plant Systems (C.P.S.), Vol. 3, Sec. 223 i, Steam Dump

Lesson Text, pages 4-17 and 4-19.

(1.0)3-2 c.

f'
REF.:C.P.S, Vol. 4, Sec. 227-4, rod control, page 4-12.

3-3 d. (1.0)
7

REF.: C.P.S. Vol. 1, Section 215-5, page 5-15

3-4 a. 2 ,'a afby /c (0.5)
REF: C.P.S. , Vol. 1, Sec 15-5, page 5-10.

.

b. 1 (0.5).

REF: C.P.S., Vol. 1, Sec. 215-5, page 5-13.'

c. 1 (0.5)
REF: C.P.S., Vol. 1, Sec. 215-5, page 5-8.'

(0.5)- d. 2 *
.

REF: C.P.S., Vol. 4, Sec. 227-4, page 4-11.

(continued on next page)

.
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3-5 ,af'' The boron thermal regeneration system (BTRS). (0.5)

y Boration ('0. 5)

The BTRS reduces the quantity of liquid waste that must be repro- (0.5)c.

,
"' cessed. The reactor makeup system is the other system that is used

for boration.

REF.:C.P.S., Vol. 1, Sec. 217-3, pages 3-4 through 3-7

3-6 a,- When the bypass valve is open, it allows a free flow path back to (0.5)
' the VCT so that the pump does not start under a. load.

b. The valve must be open before the pump is started - ' '' -*'1 (0.5)
' r:; ;;te--H emliv nn cr;;;d; cft r tha pump it_slarted. E--MMU'

REF. :C.P.S. , Vol. 1, Sec. 217-1, page 1- 20

3-7 a,- Alarm is valid RESET opens the electronic circuits but does not (0.75)<

' offset the detector. A high activity will alarm immediately when
a path is re-established.

,,b . Alarm is invalid. PURGE removes the activity from the sample (0.75)
volume. If the alarm does not clear, then it cannot be due to

high activity. -

3-8 ,-TG7T,impulsepressure,andneutronfluxornuclearpower. (0.25/ce

REF.: C.P.S., Vol. ', cac. 227-4, pages 4-3 and 4-11. .

3-9 False (0.5)~~

REF.: C.P.S., Vol. 1, reactor coolant system, Sec. 215-3, page 3-9.

(continued on next page)

.
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[ When in " automatic", the turning gear motor starts when the tur- (0.5)3-10
bine speed reaches zero.

'

b. g Interlocks preventing turning gear motor from starting are:

1. Bearing oil pressure less than 15 psig (0.25)
2. No lift oil pumps running (0.25)

A red turning gear permissive light on the MCB indicates when the (0.5)c.
[ interlock conditions have been met.

REF.:C.P.S., Vol. . Sec. 225-4, page 4-10

3-11 He may have to manually activate the source range instrumentation by (1.0)
depressing the appropriate reset buttons.

REF.: C.P.S., Vol. 4, Sec. 227-2, NIS, page 2-21.
.

3-12 ,/1. It leads to the most conservative control. (0.5).
2. It eliminates all failures that cause the signal to fail low. (0.5)

Since failing low is the most common mode of failure, this'

increases control system reliability.

REF.: C.P.S., Vol. 1, Sec. 215-5, RCS Temp., page 5-13.

3-13

REF.: C.P.S., Vol. 1, Sec. 215-5, page 5-11. (1.0)

.

.

3-14 g .
(1.0)REF.: C.P.S., Vol. 4, Sec. 227-3, page 3-15.

(continued on next page)
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3-15 p. 1 (0.5)
b 2 (0.5)g. (0.5)c. 2

' d. 1 '(0.5)
r
REF.: C.P.S., Vol. 4, Sec. 227-3.

3-16 . or 2.

REF.:C.P.S., Vol. 3, Sec. 223-6, page 6-16

3-17 Q. C-9 permissive indicators A, B, and C indicating condenser (1.0)
available.

72. Steam dump interlock selector switch in the ON position.
p 3. Steam dump control mode selector switch in the Tave position.

REF.: C.P.S., Vol. 3, steam dump lesson text. Sec. 223-4, page
4-17.

,

3-18 FW temp. too low + indicated feed to steam Ah too large + indicated S/G (1.0)
heat transfer rate too large +. power calculated too high + PRNI indica-
tions are higher than actual power.

3-19 4 Gamma flux is proportional to power. (0.5)
g Gamma flux is relatively small and almost insignificant. (0.5)

REF.: C.P.S., Vol. 4, Sec. 227-2, NIS, page 2-11.

3-20 (1.0).

REF.: C.P.S., Vol. 3, Sec. 223-6, S/C water level control.

(0.5)3-21 a. open
b b. close (0.5)
.c. close (0.5)'

.maese s.4- o, c d4njt (0.5)d.
/h s . kA ,'a, Can.s b d N N |f*e ! D j " "

REF.: C.P.S. Vol.3, Section 223-6

9
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.

4-1 a.' l. Valve position light (s) indicating valve (s) open (0.3)
s'

2. T REF/T AUCT LO annuciator 65E (0.3)

3 Loop 1 (2.3 4) T AVG LO DEV annunciator 66D (67D 68D 69D) (0.3)

4. Increasing Steam / Feed Flow (0.3)

5 Decreasing RCS temperature (0.3)'

b. 1 If a reactor trip occurs refer to E-0. Reactor Trip or (0.3)
Safety Injection.

2 If an Atmospheric Steam Dump Valve opens place the (0.3)
controller for the failed valve in MAN and CLOSE it. Ensure
its setpoint is 1125 psig.

3. If a Condenser Steam Dump Valve opens. place both Steam Dump (0.3)
Interlock select switches (AB-HS-63 and AB-HS-64) in the
OFF/ RESET position and verify dump valves close.

4. Place rod control in MAN to prevent rod movement. (0.3)

5. Decrease turbine load as required to match Tavg/ Tref and sta- (0.3)
' bilize reactor power' if at high load. ensure reactor power

is ,( 100%.

6. If unable to close the , valve (s) from the Control Room. (0.3)
dispatch an operator to close the manual isolation (s) for the
affected valve (s).

REF. Callaway Off-Noraml procedure OTO-AB-00001. Steam Dump
Malfunctions.

(continued on next page) -
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4-2 Red first-out annunciator alarm indicating turbine trip. (0.5)

b. Ensure turbine stop valves, turbine control valves and com- (0.3).

bined intercept valves are closed.

2. Ensure switchyard breakers V53 and V55 open approximately 30 (0.3)
,f seconds after turbine trip. if not. manually open breakers.

3. Verify Tavg is approaching no load value. If rod control is (0.3)
in manual. insert control rods to reduce Tavg to 557'F.<

4. Ensure S/G level is returning to its programmed level. If (0.3)
[ main feedwater pumps have tripped, ensure auxiliary feedwater

pumps have started.

.5.- Verify buses PA01 and PA02 are being supplied from XMR01. (0.3)

REF.: Callaway Off-Normal Procedure OTO-AC-00001, Turbine Trip.

4-3 .a. I. Following are symptoms of a reactor trip:

Fa. Any reactor trip annunciator lit. (0.3)
). Rapid decrease in reactor power level as indicated by (0.3)

nuclear instrumentation.
All shutdown and control rods are fully inserted. Rod (0.3)j,

[ bottom lights are lit.Rapid decrease in unit load to zero power. (0.3)
,

,

II. Following are symptoms of reactor trip and safety injection:
L

a. Any SI annunciator lit -(0.3)-

|
b. SI pumps in service (0.3)

'
, '

I~ b. 1.' Ensure Reactor Trip, (0.4)

Panel RLO22
|

/. a. All rod bottom lights - LIT'

Reactor Operator's_ Console

- a. Reactor Trip and Trip Bypass
Breakers - OPEN

b. NR-45 Recorder - DECREASING FLUX
'

c. NIS Indicators - DECREASING FLUX
|

;(continued on next page)
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#

2. Ensure Turbine Trip,
/

a. All turbine valves - CLOSED (0.4)
b. Switchyard Breakers No. 1&2 - OPEN (appx. 30 sec. after'

turbine trip) -

3 V_erify At Least One 4.16 KV AC Emergency ,Bu,s, Energize,d, (0.4)
7 .

a. AC Emergency Bus Voltage - NORMAL

4* _De,,t,ermin,e, If Saf_ety, Injection Is Actuated (0.4)

Annunciator Panel RK020
/

a. SI (Window 58A) - LIT, AMBER

. , Trip, Status Panel (SB069)

b. SI ACTUATE indicator - LIT

5. Ensure, Fee _dwater Isola,t, ion (0.4)

a. Feedwater Iso Vivs - CLOSED
b. FW Chem. Inj Vivs - CLOSED

'c. MFW Control Vivs - CLOSED
d. MFW Control Byp Vivs - CLOSED

. e. S/G Blowdown Ctat Ios Vivs - CLOSED
,

6. Ensure Containment Isolation Phase A

a. Containment Isolation Phase A Indication (0.4)
; f

Annunciator Panel RK022u

(1) CISA (Window 588) - LIT
/'

ESF Status Panels (SA066X&Y)

,(2) CIS Phase A System and component lights on both panels -
LIT, WHITE

7. Ensure AFW Actuation (0.4)-

[a. Ensure MD AFW Pumps - RUNNING
/ b. Ensure AFW Flow
M. Ensure Aux FW Valves - Proper Emergency Alignment

ESF Status Panels (SA066X&Y)
-

/'
1) AFAS system and component indicator lights - LIT,

WHITE -

(continued-on next page)
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8. Ensure SI Inititation (0.4)

a. Ensure ECCS Pumps Running -

1) CCP A & Bf

2) SI Pumps A & B'

3) RHR Pumps A & B

b. Ensure SI Flow

/ (1) Using Table 1 determine the system which should be
injecting.

TABLE 1

~~'

RCS Pressure (PSIG
INJECT >1536 1536 to 600 to <195
SYSTEM 600 195

CCP-A&B YES _ YES_, _ _ _YE S YES
,

SI-A&B NO YES YES YES

SI Accum NO NO YES YES'

~ ~~

~~[Y[ES,RHR A&B ~NO NO NO
_

2) Check flow for the system which should be
injecting.

Ensure proper Emergency SI Valve Alignment.
.

c.

ESF Status _ Panels (SA06,6_X&Y)

1) SI component indicating lights both panel - LIT, WHITE
;

I

REF.: Callaway Emergency Operation Procedure, E-0, Reactor
Trip or Safety Injection.

L

l

i
|

i

_
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4-4 COLOR CODING SCHEME

, - 1. Green - The Critical Safety Function is satisfied. No operator (0.5)
action is called for.

,,,- 2. Yellow - The Critical Safety Function is not fully satisifed. (0.5)
_ Operator action may eventally be needed.

.

3. Orange - The Critical Safety Function.is under severe challenge. (0.5)
' Prompt operator action is necessary.-

s

4. Red - The Critical Safety Function is in jeopardy. Immediate (0.5)
~''

operator action is required.

REF. Callaway. Emergency Operating Procedure, CSF-1. Critical
Safety Function Status Trees.

4-5 ,- Shift Supervisor (1.0)

REF. Callaway. Procedure OTG-ZZ-00001, page 1.

, ', 1. Maintain the reactor in a suberitical condition by rod insertion (1.0)4-6
boration. and coolant temperature control.

2. Ensure that heat removal matches or exceeds decay heat generation. (1.0)
c' This can.be accomplished by verifying that all available heat

removal paths are being used (e.g.. S/G relief valves, steam dump
valves) and that the S/G water level is normal. The operator
should also verify that a positive temperature difference exists
between the core and steam generator.

.

3. The coolant should remain subcooled. The operator should ensure ~ (1.0)
|

' that the core coolant outlet average temperature (i.e. core
' exit thermocouple average reading) is lower than the saturation
I temperature for the pressurizer pressure,

i REF.: Thermal-hydraulic Principles and Applications to the PWR II.
j Chapter 14. Pages 27 and 28

|

| 4-7 1. Isolation of the affected steam generator (0.5)-

,2. Activation of the emergency core cooling system. (0.5)
3.. Reduction of primary system pressure without initiating saturated- (0.5)

'
(- conditions.

|

REF.: Thermal-Hydraulic Principles and Applications to the
Pressurized Water Reactor II. Chapter 14, page 31

|-

|

!

r

(continued on next page)
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4-8 -Pa . control rod withdrawal (0.5)
.45. two or more (0.5)
,,g, criticality is anticipated with reactor' gonditions different from (0.5)

those for which previous criticality date is available and the
differences are such as to cause a change of > 0.5 % AK/K in core -

reactivity.
_

'

REF.: Procedure OTG-ZZ-00002
,

4-9 ,f/' The first recponsibility of the reactor operator during an emergency (1.0)
condition is to maintain the plant in a stable and safe condition.

4-10 M Radiation Area
Any area accessible to personnel where an individual could receive a (1.0)
whole body dose in excess of 100 mrem but less than 1000 mrem in any one
hour.

; REF.: Callaway Plant Adm. Procedure, APA-ZZ-00160, p. 7

,

4-11 1. You have read the RWP
#

,/ 2. You understand the provisions of the RWP
-3. You will comply with all of the requirements of the RWP

REF.: Administrative Procedure APA-ZZ-00161, page 6
L

l

! 4-12 1. Attempt to manually trip the reactor and inititate emergency (0.5)-f

|
boration.,,

2. If the reactor does not trip, go to ECA-1 (0.5)
/

3. Trip PG-19, PG-20 breakers (0.5)
i

I

!- REF.: Question no. 4 from questions & answers from Callaway
| training department, Sections 5 & 9. Also, procedures E-o
' and ECA-1.

4-13 ' / 1. b,c,e,f,g,h (0.5)
e 2. a, b, c,_d, f, g, h, i (0.5)

/' 3.
c, f, g, d, (if actual feed flow is compared to steam flow),

|

Question N . 5 from questions & answers from CallawayREF.: o
training department, section 5&9. Also, procedures E-1, E-2,
and E-3

(.
.
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S. Theory of Nuclear Power Plant Operation, Fluids, and Thermodynamics

i

5.1 Define the term " Isothermal Temperature Coefficient." (1.5)

: 5.2 Why is the HFP, ARO, Equilibrium xenon axial offset at EOL less
negative than the axial offset at BOL under the same conditions?
Refer to figure'5.2-1. (2.0)

5.3 What is,the "Importance Function", "I," and why is it less than
one? Refer to figure 5.3-1. (1.5)

:

5.4 Why is the moderator temperature coefficient more negative when
banks C&D are inserted than it is when bank D alone is inserted?

! Refer to figure 5.4-1. (2.0)

5.5 Why does equilibrium xenon reactivity display a nonlinear,*

proportional relationship to reactor power while equilibrium
samarium reactivity is independent of reactor power? Refer to

,

; figures 5.5-1 and 5.5-2. (3.0)
t

5.6 a. Why is the shutdown margin requirement for mode 4 greater
than it is for mode 5? (1.0)

i b. How is an adequate shutdown margin determined for mcde 1? (0.5)
f 5.7 a. What.is the basis for the establishment of a Quadrant Power

Tilt Ratio Limit? (1.0)

b. What is the minimum value of Quadrant Power Tilt Ratio at
which operator action must be taken? (0.5)

c. Name three situations, other than instrumentation malfunc-
; tions, which could cause the Quadrant Power Tilt Ratio to

(1.5)exceed its limits? .

5.8 a. Which Safety Limit is applicable in modes 3, 4, and 5 as
i well as in modes 1 and 2? (0.5)
,

b. What two actions must be taken if this safety limit is
exceeded when in mode 5? (1.5)

.
5.9 Why does the initial RT of the Reactor Vessel increase more

at 1/4 T than it does agDj/4 T after several years of power'

[ operation? (2.0)

5.10 What value of Tave will cause the steam generator safety valve
1

| with the lowest setting to lift when the plant is at 100% power?
Power = UA (Tave - Tsat). Steam generator pressure at 100% power'

! is 1000 psia. Show your work! (2.0)
|

5.11 What five criteria must be satisfied for natural circulation
verification (per ECA-2.1)? (2.5)

|
|

' 2
.



'

.

5.12 For all parts of this question refer to figure 5.12-1.

~

a. What is the basis for curve A? (0.5)
3 b. Why does curve A have a negative slope (why do the temperature

values drop as power increases)? (1.0)

c. What safety feature prevents violating curve A when reactor
power is 10% and RCS pressure is 2235 psig? (0.5)

-

4

(END OF SECTION 5)
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Table 1. Saturated Steam: Temperature Table
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Table 1. SetuPeted Steam: Temperature Table-Continued
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Table 1. Saturated Steam: Temperature Table-Continued

A0s Preu $pecihc vevme intnero7 initos,
Temp LD per $4t $at $at $al $at $4t Temp
Fahr Sa la liewe Even vapor Liewe Eveo V4por liere leap Vapoe Fahr

I p e, v eg og he fi sg n 3, 3,g ng ig
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Table 2: Satu7ated Steam: Pfe00ure Table C
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6. Plant Systems Design, Control, and Instrumentation

6.1 The plant is in the process of refueling with power range
channel 44 defeated for testing. A power surge occurs on 120V
AC instrument bus NN01 causing power range channel 41 to fail
high. How will this failure affect fuel movement? (2.0)

6.2 A plant heatup is being conducted. Shutdown banks are withdrawn,
RCS pressure is 1500 psig. A voltage spike causes turbine first
stage pressure PT-506 to fail high. A reactor trip occurs
immediately. Explain why the reactor trip occurred. (2.0)

6.3 Two sets of conditions will automatically close the startup
transformer output breakers for automatic bus transfer. What
are they? (2.0)

6.4 Explain what will occur if an undervoltage condition occurs when
a Containment Spray Actuation Signal is present. Include the
loading sequence and time of start. (3.0)

6.5 What are the two reasons for installing orifices in the Reactor
Vessel Head Venting System vent lines? (2.0)

6.6 What three parameters are used to generate the signal for feedwater
pump speed? (1.5)

6.7 a. What interlock must be satisfied in order to manually shut
the letdown isolation valve (LCV-459) from the control board? (0.5)

b. What is the basis for this interlock? (1.0)

6.8 What four interlocks must be satisfied in order to open the RHR
pump A suction valves from the RCS loop 1 hot leg? (2.0)

6.9 a. How is the fuel transfer car moved in the event of a roller
chain breakage? (1.0)

b. What interlock if associated with the new fuel elevator, and
what is the purpose of this interlock? (1.0)

6.10 What five signals will generate a Control Room Ventilation
Isolation? (2.0)

6.11 What is the Hydrogen Purge System designed to do? (1.0)

6.12 List and explain the four permissive interlocks (or arming
signals) associated with the control circuitry of the steam dump
system. (3.0)

6.13 What signals will automatically initiate ESW to the AFW system? (1.0)

(END OF SECTION 6)
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7. Procedures - Normal, Abnormal, Emergency, and Radiological Control

7.1 a. If, during the execution of an ORANGE condition FR, a RED
condition arises, what action should be taken? (1.0)

b. How long should the CSF Status Trees be continuously scanned? (0.5)

c. When may Tree scanning be terminated? (1.0)

7.2 What are'the three SI reinitiation criteria (setpoints are not
required) following a Spurious SI? (1.5)

7.3 What are the RCP trip criteria during a Loss of Reactor Coolant
emergency? (2.0)

7.4 a. What is the AFW supply switchover criteria? (0,5)

b. What is the Cold Leg Recirculation switchover criteria? (0.5)

7.5 What five valves must be shut to ensure feedwater isolation? (2.0)

7.6 What are the four methods, specified in Emergency Procedure E-3,
for identifying the steam generator which has a ruptured steam
generator tube? (2.0)

7.7 The Anticipated Transient Without Trip procedure cauticas against
manually actuating a SIS if MFW is required to maintain levels
in S/Gs. What is the reason for this caution? (1.0)

7.8 In the event of a Control Room evacuation because of fire, what
is the initial location to which the following personne1 proceed:

,

a. Reactor Operator (0.5)

b. BOP (0.5)

c. Equipment Operator (0,5)

7.9 a. When turbine speed is at 150 RPM during turbine startup,
what level of turbine vibration requires an immediate trip? (0.5)

,

b. What value of turbine exhaust pressure requires a manual
turbine trip when the generator output is below 30% of rated
load? (0,5)

What stator cooling water system conductivity requires anc.
immediate manual turbine trip? (0.5)

7.10 a. Why is it necessary to isolate the SI accumulators when RCS
pressure drops below 1000 psig? (1.0)

b. During a cooldown, when does the PORV cold overpressure
protection system have to be armed? (0.5)

5
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c. What is the limitation on the rate of power increase during
initial startup after refueling when power is above 20%? (0.5)

7.11 a. When does a reactor startup require an Inverse Count Rate
Ratio? (1.0)

b. What action must be taken if the reactor becomes critical
below the control rod insertion limit during a startup? (1.0)

7.12 Explain,why EXTREME CAUTION must be observed when isolating a
condensate pump during plant operations. (1.0)

7.13 a. What limitation, if any, is imposed on plant output if one
string of low pressure heaters is removed from service? (0.5)

b. Why should charging flow through the regenerative heat
exchangers be stopped if normal letdown is lost when the
RCS temperature is above 350'F? (1.0)

7.14 An Electric Thermal Hydrogen Recombiner must be removed from
service or kept from being placed in service if hydrogen
concentration approaches or exceeds a certain value.

a. What is this concentration? (0.5)

b. What is the basis for this limitation? (1.0)

7.15 Why, during a plant startup, must steam generator pressure not
be reduced below 615 psig when RCS pressure is above 1970 psig? (1.0)

7.16 Why must RCS hydrogen concentration exceed 15 cc/kg prior to
raising power above IMW? (1.0)

(END OF SECTION 7)
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8. Administrative Procedures, Conditions, and Limitations
,

i
.

8.1 The individual during off-normal hours who has the authority to
authorize restarts following unit trips is the (0.5).

'

a. Shift Supervisor
b. Emergency Duty Officer
c. Emergency Coordinator
d. Operating Supervisor

8.2 The individual responsible for ensuring that fire watches are
established is the (0.5).

a. Operating Supervisor
b. Fire Brigade Leader
c. Fire Protection Engineer
d. Shift Supervisor

8.3 The individual who normally serves as the Fire Brigade Leader is
the (0.5).

a. Operating Supervisor
b. Fire Protection Engineer
c. Shift Supervisor
d. Shift Technical Advisor ,

8.4 If an oncoming shift worker is late, the shif t compliment may be
one less than the minimum requirements for a maximum of (0.5).

a. one hour
b. two hours
c. four hours
d. zero hours

,

8.5 What does an asterisk appearing to the right of a step in a
procedure signify? (1,0)

13 . 6 How are neutron exposures monitored? (1.0)

8.7 What is the purpose of an NOT RWP? (1.0)

8.8 In order to properly tag out motor-operated valves, tags must be
placed on what.three components? (1.5)

8.9 What is priority E maintenance? (1.0)

8.10 Frangible locking devices are used on certain valves in the Fire
Protection System. What is a " frangible locking device"? (1,0)

8.11 If a determination must be made of the number of turns which a
locked throttle valve is open, how is it accomplished? (2.0)

7
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8.12 To receive ORE above the applicable Plant Administrative Exposure
,

/Limit requires approval and \ calculations. (1.0)

8.13 a. The weekly whole body alert exposure limit for employees
over 18 years of age without NRC form 4 is (0.5).

b. The yearly whole body plant administrative exposure limit
for employees over 18 years of age without NRC form 4 is

(0.5).

4I-e 4c. The quarterly federal whole sure limit for employees
l over 18 years of age with N s (0.5).

d. The quarterly federal limit for exposure to the extremities
for employees over 18 years of age with NRC form 4 is

(0.5).

' 8.14 What is meant by the term " Radiological Exclusion Area"? (1.0)

8.15 Which individual must be notified if a key is broken? (1.0)

8.16 What two locations comprise the Operational Support Center? (1.0)

8.17 What is the lowest emergency classification at which the following
actions must be taken?

a. Call out of the On-site Emergency Organization. (0.5)
1

b. Activation of the Interim EOF Organization. (0,5)

8.18 What emergency duties are assigned to the STA during an emergency? (1.0)

8.19 Name two specific responsibilities of the Emergency Coordinator
which may not be delegated to anyone other than the Recovery
Manager. (2.0)

8.20 What five conditions must be satisfied in order to establish and
maintain containment integrity? (2.5)

8.21 What is the purpose of a Local Control Tag? (1,0)

8.22 What method is used to identify control board indications which
cannot be considered operable? ( '4. 0 )

(END OF SECTION 8)

8
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Section 5 - Answers

5.1 The core reactivity change due to a uniform change in both the
fuel (0.5) and moderator temperatures (0.5) while the reactor is
at zero power (isothermal condition). (0.5)

Ref: Westinghouse Reactor Theory Review Text p. 5.22

5.2 Fuel depletion in the lower portion of the reactor, resulting in
a flux shift towards the undepleted regions which are mostly
located in the top of the core. (2.0)

5.3 The importance function relates the relative importance in the
neutron multiplication cycle of a delayed neutron to a prompt
neutron. (0.5) It is less than one because the decrease in
the amount of fast fission (because delayed neutrons are born
below the threshold of fast fission) (0,5) is more important
than the increase in the fast nonleakage probability (delayed
neutrons are born at lower energy so they have less chance of
leaking out of the reactor). (0.5)

Ref: Westinghouse Reactor Theory Review Text p. 3.9 and 3.10

5.4 With both banks C and D inserted into the reactor the probability
of a neutron being absorbed by a control rod, " leaking" from the
reactor, is increased. (1.0) Since an increase in leakage will
cause the moderator temperature coefficient to'become more
negative, the moderator temperature coefficient will be more
negative with both banks C and D inserted than it will be with
only bank D inserted (1.0)

or

More control rods inserted will increase the buckling of the '
reactor. (.75) Increased buckling means more neutrons are close
to the boundary of the reactor and are therefore more likely to
leak out. (0.5) More leakage means that the moderator
temperature coefficient will be more negative. (.75)

Ref: Westinghouse Reactor Theory Review Text p. 5.10

5.5 Menon 135 is produced by the decay of iodine 135 and directly
from fission. (0.5) Iodine 135 is produced directly from fission.
Xenon 135 is removed by neutron absorption and by decay. (0,5)
Both methods of production and the first method of removal are
flux dependent, but the second method of removal is independent of a

flux. (0.5) So as power increases, the removal rate will increase,
but not as greatly as the production rate, so menon concentration -

will increase. (0,5)
!

I
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Samarium 149 is produced by the decay of promethium 149 and
directly from fission, while it is only removed by neutron
absorption. (0.5) Since both methods of production and the only
method of removal are directly proportional to flux, as the power
increases the production and removal will increase at the same
rate, so the equilibrium concentration will not change with power.
(0.5)

Ref: Westinghouse PWR Core Physics Text FND-119, Phase I, B-4,
p. 9 and 38

5.6 a. In mode 4 Tave is above 200'F, while in mode 5 Tave is below
200*F (0.5), so the reactivity transients resulting from a
postulated steam line break cooldown are minimal for the
mode 5 case. (0.5)

Ref: Tech Spec Bases 3/4.1

b. Ensuring that the control rods are above the rod insertion
licit. (0.5)

Ref: Tech Spec 4.1.1.1.1

5.7 a. Assure that radial power distribution satisfies the design
values used in the power capability analysis. (1.0)

Ref: Tech Spec Bases 3/4.2.4

b. 1.02 (O.5)

Ref: Tech Spec 3.2.4

c. Any three of the following.

(1) Dropped or misaligned control rod (0,5)'

(2) Coolant blockage in a flow channel in the reactor (0,5)
(3) Fuel loading error (0,5)
(4) Radial xenon oscillation (0.5)

5.8 a. RCS pressure shall not exceed 2735 psig. (0.5)

Ref: Tech Spec 2.1.2

b. (1) Reduce RCS pressure to less than 2735 psig within five 10
(9.W) Mf[-minutes.

(2) Notify the NRC Operations office within one hour. ( )[k- 4

Ref: Tech Spec 6.7.1

2
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5.9 Because the fast neutron fluence at 3/4 T is less than it is at
1/4 T due to the shielding provided by the reactor vessel (.75),
the neutron embrittlement at 3/4 T will be less than it is at 1/4 T.
thanitdoesat3/4T.Nkb.w)illshowagreaterincreaseat1/4T(.75) Therefore the RT

5

Ref: Westinghouse Thermal Sciences FND-121 Lesson D-5

5.10 Steam generator Safety Valve with the lowest setting will lift at
1185 psig. (0.25)

1185 psig = 1200 psia (0.25)

Normal steam generator operating pressure at full power is 1000
psia. (0.25)

1000 psia corresponds to 544.58 F (0.25)

1200 psia corresponds to 567.19 F (0.25)

567.19 - 544.58 = 22.61 F (0.25)

Tave must rise 22.61 F from its value at full power to cause the
steam generator safety valve with the lowest setting to lif t.

The normal value of Tave at full power is 588.5. (.25) The
value of Tave which would cause the steam generator safety valve
with the lowest setting to lift is 588.5 + 22.61 = 611.11 (.25)

Ref: Tech Spec p. 2-9, 3/4 7-3; Systems 223 p. 1-16, 2-3, 2-8

5.11 1. RCS subcooling - more subcooled than instrument error (0.5)
2. Steam Pressure - stable (0.5)
3. RCS hot leg temperature - stable or slowly decreasing (0.5)
4. RCS cold leg temperature - near saturation temperature for

steam pressure '(0.5)
5. Core exit TCs - Stable or slowly decreasing (0,5)

Ref: ECA-2.1 Attachment 6

5.12 a. Curve A is based on not reaching saturation temperature in
the hot leg. (0.5)

b. As power increases, the difference between hot leg
temperature and cold leg temperature increases. (0,5)
Since the graph portrays average temperature, the curve
must have a negative slope to maintain the hot leg
temperature below the saturation value. (0,5)

Ref: Westinghouse Thermal-Hydraulic Principles and Applications
to the Pressurized Water Reactor II p. 13-53

c. Steam Generator Safety Valves (0.5)

3
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Section 6 - Answers

6.1 Two power range channels will be defeated or failed high. (0.5)
This will result in the activation of P-10. (0.5) P-10 activated
will automatically deenergize both source range channels. (0.5)
Fuel movement must cease until t,ath source range channels can be
reenergized. (0.5)

Ref: SNUPPS Instrument Failure Reference Manual, Source Range
and Power Range; Systems Manual 213-5 p. 12; Tech Specs 3/4 p. 9-2

6.2 The reactor would trip due to low pressure. (0.5) When the turbine
first stage pressure failed high the P-13 at power permissive
cleared. (.75) This caused the P-7 at power permissive to clear,
reinstating the low pressure trip. (.75)

Ref: SNUPPS Instrument Failure Reference Manual, p. E-7

6.3 (1) control switch in normal (0.25)
main generator output breakers open (0.5)
Sync check relay satisfied (0.25)

(2) unit auxiliary transformer output breaker open (0.5)
undervoltage condition on that bus (0.5)

Ref: System Descriptions 213 p. 2-7

6.4 (1) The diesel starts (0.5)
?(2) Allloadsareshedffrmthesafeguardsbus (0.5)

(3) Once the diesel is running and the breakers from the preferred-

power supplies are open, the diesel output breaker will'

automatically shut. (0.5)
(4) Then the following loads will start

,

Load Time (seconds)

CC pump A(B) (0.1) 0 (0,1)
SI and CCW Pump A(B) (0.1) 5 (0.1)
RHR pump A(B) and CCW Pump C(D) if

A(B) fails to start (0.1) 10 (0.1)
Containment Spray pump A(B) (0.1) 15 (0,1)

ESW Pump A(B) (0.1) 20 (0.1)
Control Room and Class 1E Electrical

Room A/C Units (0.1) and AFW Pump
A(B) (0.1) 30 (0,1)

Containment Coolers A and C (B and D)
in Slow Speed (0.1) 35 (0.1)

Ref: Systems Descriptions 213 p. 3-16

6.5 (1) Limit the flow of hydrogen from the RCS to permit a
reasonable venting period without exceeding containment
atmosphere combustible limits. (1.0)

4

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



'
*

. .

(2) Limit flow to within the capacity of one CC pump (in the
event of a ruptured vent line or an inadvertent opening of
the vent valves). (1.0)

Ref: Systems Descriptions 215 p. 1-10

6.6 (1) feedwater pump discharge pressure (0.5)
(2) steam generator header pressure (0.5)
(3) total steam flow (0.5)

Ref: SNUPPS Instrument Failure Reference Manual, p. D-2

6.7 a. All letdown orifice isolation valves must be shut. (0.5)

b. Insure the regenerative heat exchanger is always at RCS
pressure (0.5) to prevent steam flashing which could damage
its tubes. (0.5)

Ref: System Descriptions 217 p. 1-7

6.8 (1) Valve HV-8811A, containment sump to RHR pump A suction, must
be shut. (0.5)

(2) Valve HV-8812A, RWST to RHR pump A suction, must be shut. (0.5)

(3) Valve HV-8804A, RHR pump A discharge to the centrifugal
charging pumps suction and safety injection pump A suction,
must be closed. (0.5)

(4) RCS pressure less than 425 psig. (0.5)

Ref: System Descriptions 217 p. 4-15

6.9 a. Emergency pull-out cable (1.0)
'

Ref: System Descriptions 219 p. 4-33

b. Prevent inadvertent upward movement when the elevator is
loaded (0,5), thus preventing inadvertent removal of fuel
from the pool. (0.5)

Ref: System Descriptions 219 p. 4-36

6.10(5ppmchlorine(detectedbysupplyunit))[ .4)
hi-hi process radiation alarm on supply system (0.4)
fuel building ventilation isolation (0.4)
containment isolation signal (phase A) (0.4)
co'itainment purge isolation si na (0.4)
W 4 a.slu cLee o,^ m_

Ref: System Descriptions 221 p. 4-19

5
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6.11 Purge the containment atmosphere through t e fuel il ary

b g ex ust s tem. $ (1.0)

Ref: System Descriptions 221 p. 1-21

6.12 (1) P-4 (reactor trip interlock) (.25) - shifts the Tave mode
from the load rejection function to the plant trip function.
(0.5)

(2) C-9 (condenser available interlock) (.25) - blocks steam
dump actuation if vacuum is inadequate. (0.5)

(3) C-7 (loss of load interlock) (.25) - arms the steam dumps
following a load rejection of greater than 10 percent in two
minutes. (0.5)

(4) P-12 (low-low Tavg interlock) (.25) - closes all dump valves
when Tavg reaches 550*F. (0.5),

Ref: System Descriptions 223 p. 4-6

6.13 Low AFW pump suction pressure (0.5) when an Auxiliary Feed
Activation Signal is present. (0.5)

Ref: System Descriptions 223 p. 5-8
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Section 7 - Answers

7.1 a. The REU condition FR shall be implemented (0.4) and the
ORANGE condition FR suspended (0.3) until completion of the
RED condition FR. (0.3)

b. As long as a condition higher than YELLOW exists. (0.5)

c. After the Reactor Protection System (0.3) and the Engineered
Safeguards System (0.3) are both restored to OPERABLE status
(0.4) (SI reset and Reactor Trip Breakers closed)

Ref: CSF-1 p. 3

7.2 RCS pressure (0.5)
RCS subcooling (0.5)
Pressurizer level -(0.5)

Ref: Foldout for E-0

7.3 CCW to the RCP pump motor is lost for more than two minutes. (0.5)
Upper or lower RCP bearing temperatures reach 195'F. (0.5)

Trip all RCPs if BOTH conditions below are met:

a. SI is actuated with flow indicated. (0.5)

b. RCS pressure - 1405 psig or less. (0.5)

Ref: Foldout for E-1

7.4 a. CST level drops below 15%. (0.5)
'

b. RWST level drops below 36%. (0.5)

I Ref: Foldout for E-2

7.5 (1) feedwater isolation valves (0.4)
|

! (2) feedwater chemical injection valves (0.4)
| (3) main feedwater control valves (0.4)
| (4) main feedwater control bypass valves (0.4)

(5) steam generator blowdown containment isolation valves (0.4)

Ref: ES-01. p. 2

7.6 (1) Unexpected rise in any steam generator narrow range level
with decreasing feed flow to the same steam generator. (0.5)

(2) High radiation in and isolation of the steam generator
blowdown line. (0.5)

.
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' (3) High radiation from any steam generator sample. (0.5)
(4) High radiation from any steam generator steamline, determined

by operator walkdown with detector. (0.5)

Ref: E-3 p. 1

7.7 A safety injection will cause a feedwater isolation, thereby
creating the potential of a loss of heat sink with the reactor
still at power. (1.0)

Ref: EC'A-1 p. 2

South ""'C L (1;^1)( b E) E SI A bM [05)
'

'

7.8 a.

b. (*W WJP [ '

0

M.__.. < W... %. , w.. _. . ~ E % ,_,-,, (0.5)c. . ._.. ._,

Ref: OTO-ZZ-00001 Attachments 1, 2, 3

7.9 a. f 4r mils 8I (0.5)

Ref: OTO-AC-00002 p. 2

b. 5 inches of mercury-absolute (0.5)

Ref: OTO-AD-00001 p. 2

c. 9.9 umhos/cm (0.5)

Ref: OTO-MA-00006 p. 1

(1.01nitro en into the RCS. W& irs $,R,(KS (l.C)7.10 a. Prevent introduction o
* &fh 4- & f. A

b. Prior to any RCS cold leg emperature dropping to 368*F.- (0.5)

| Ref: OTG-ZZ-00006 p. 12

c. 3% per hour (0.5)

Ref: OTG-ZZ-00004 p. 2

.

7.11 a. Anytime criticality is anticipated with reactor conditions
different from those for which previous criticality dataI

are available and the differences are .5% delta K/K or
greater. (1.0)

b. Terminate the startup by fully inserting all control rods. (1.0)

Ref: OTG-ZZ-00002 steps 2.9 and 4.2.7

;

!

8;

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



.
,.

7.12 If the pump's suction side pressure is excessive (greater than'

55 psig) the expansion joint could rupture. (1.0)

Ref: OTN-AD-00001 step 2.13
.

7.13 a. Load is limited to 85% of the turbine nameplate rating. (0.5)

Ref: OTN-AF-00001 p. 1

b. Prevent thermal shock to the RCS loop penetration (1.0)

Ref: OTN-BG-00001 step 2.2

7.14 a. 6% by volume (0.5)

b. Prevent an explosion. (1.0)

Ref: OTN-GS-00001 step 2.2

7.15 At the low steam generator pressure, SI will occur because it
will be automatically unblocked when RCS pressure rises above
1970 psig. (1.0)

Ref: Tech Spec 3/4 320

7.16 Ensure enough hydrogen is available to recombine with oxygen
which will be generated by the dissociation of water due to the
high radiation fields in the reactor when it is at power. (1.0)

.
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* Section 8 - Answers

8.1 b. Emergency Duty Officer (0.5)

Ref: APA-ZZ-00001 step 4.3.1.2.2

8.2 d. Shift Supervisor (0.5)

Ref: APA-ZZ-00010 step 4.2.3.14

8.3 a. Operating Supervisor (0.5)

Ref: APA-ZZ-00010 step 4.2.4.5

8.4 d. zero hours (0.5)

Ref: APA-ZZ-00010 step 6.6

8.5 The step is referenced on the procedure's deficiency list. (1.0)

Ref: APA-ZZ-00101 step 3.4.3

8.6 Portable neutron survey instrumentation (0.5) and calculated stay
times. (0.5)

,

Ref: APA-ZZ-00160 step 4.6.2.3

8.7 Provide instruction to personnel who have entered under a GRWP
for general RCA access (0.5) and are entering a room or area in
the RCA where radiological conditions dictate protective require-
ments in addition to those specified on the GRWP. (0.5)

Ref: APA-ZZ-00161 step 2.1.3

8.8 The handwheel (0.5), the supply breaker (0.5), and the control
switch (0.5).

Ref: APA-ZZ-00310 step 4.1.13

8.9 Emergency maintenance (0.5) to prevent or mitigate the consequences
of accidents, prevent the release of radioactive material to the
environment or to protect human life and/or property. (0.5)

Ref: APA-ZZ-00320 step 2.9.4

8.10 Any locking device which can be readily or easily broken (such
as plastic or lead seals and breakaway locks). (1.0)

Ref: ODP-ZZ-00004 step 2.1

10
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8.11 (1) SS permission is obtained (0. A)[,0)*

(2) Valve shall be closed while counting the turns. (0. 4)L,7; ;
'

(3) Valve is reopened by counting the turns back to the original '

te-43(,7](0.4) |position.
(4)/ The locking device is reinstalled.
(5)\ A second verification of locking device installation is f-f

obtained.

Ref: ODP-ZZ-00004 step 6.3.3

8.12 plant minager (0.5); stay time (0.5)

Ref: HDP-ZZ-01400 step 2.10

8.13 a. 300 mrem (0.5)

b. 4800 mrem (0.5)

c. 3 rem (0.4) not to exceed 5 (N-18). (0.1)

d. 18.75 rem (0.5)

Ref: HDP-ZZ-01400 Attachment 1

8.14 Any area where the federal external exposure limits could be
exceeded in a very short time. (1.0)

Ref: HDP-ZZ-01500 step 3.2.1.5

8.15 Key room officer (1.0)

Ref: SDP-ZZ-PP006

8.16 Service Building Lunch Room (0.5)
Health Physics Office (0.5),

Ref: Radiological Emergency Response Plan p. 1-4

8.17 a. Alert
b. Site Emergency

*

Ref: RERP step 5.2.1

8.18 Monitor the plant instrumentation and SPDS throughout the
emergency and provide technical recommendations to the SS
concerning reactor safety. (1.0)

i Ref: RERP step 5.2.2.3

11

- . . . - . . - -.- . . - ..- .,. ---.- -. -.



.
,.

.

8.19 Any two of the following

(1) Classifying and declaring emergencies (1.0)
(2) Directing notifications to offsite agencies to commence (1.0)
(3) Making protective action recommendations to offsite

authorities (1.0)
(4) Requesting offsite assistance including Federal, State and

local (1.0)
(5) Authorizing personnel exposure in excess of 10 CFR 20 limits (1.0)

Ref: .RERP step 5.2.3.1

8.20 (1) All penetrations required to be closed during accident
conditions are capable of being closed automatically or
are manually secured in their closed positions. (0.5)

(2) All equipment hatches are closed and sealed. (0.5)
(3) Each airlock is secured in accordance with Tech Spec

requirements. (0.5)
(4) Containment leakage rates are within Tech Spec limits. (0.5)
(5) The sealing mechanism associated with each penetration is

operable. (0.5)

Ref: Tech Spec 1.7

8.21 Authorizes someone other than the regular operator to operate a
piece of equipment for maintenance and ensure no one operates
that equipment without his approval. (1.0)

Ref: APA-ZZ-00310 step 2.1.3

8.22 Either of the following: " Work Request Submitted" sticker or
a WPA tag. (Hold-off or Caution) (1.0)

-Ref: Standing Order #84-27
,
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