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SUMMARY :  Written and ora) eraminations were administered to the following
candidates: Four Reactor Operators, three Senior Reactor Operators (Upgrade),
and two Senior Reactor Operators (Instant). A1l candidates passed both the
written and cral portions of the examination.



REPORT DETAILS
TYPE OF cXAMS: Replacement
EXAM RESULTS:
| RO SRO N
| Pass/Fai) Pass/Fatl
|
| |
| Written Exam : 4/0 5/0
|
| |
| Oral Exam : 4/0 5/0
| , = | " N
| | |
: Overall | 4/0 : 5/0
|

| CHIEF EXAMINER AT SITE: D. H. Coe
2. OTHER EXAMINER: R. M. Keller, NRC
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1. Summary of generic deficiencies noted on oral exams:

Reactor Operators had difficulty locating the procedure for natural
circulation.

2. Summary of generic deficiencies noted from grading of written exams:
None
3. Interface with plant staff during exam period:

The plant training staff was helpful in providing the necessary admin-
fstrative support during the conduct of the examination,

4. Personnel present at Exit Interview:
NRC Per onnel
D. Coe, (rief Examiner
W. Cook, Resident Inspector
T. Kim, Resident Trainee

Facility Personnel

Schuler, Operations Manger

. Morrill, Tratning Manager

. Smith, Operations Supervisor

. Carroll, Assistant Training Coordinator
. Wayland, Assistant Training Coordinator

Lo~

5. Summary of NRC Comments made at exit interyiew:

The candidates' overall performance in the oral exam ranged from very good
to marginal. No specific preliminary results were presented,

The quality of the reference material provided to NRC examiners in Regton
[ was poor. A combined total of seven written exam questions required
change or, in one case, deletion because reference material /as not

correct, or current. This material should be up=graded prior to the next
NRC exam,

6. At the conclusion of the written examinations, the facility was provided
4 copy of the examination and the answer key. The licenses reviewsd the
questions and answers to fdentify any inappropriate questions relative to
plant specific design, and to ensure that the questions will elicit the
answers in the khey and that they reflect the most current plant condi=
tions. The following licensee representative discussed the results of
this revies with the chief examiner prior to the exit meeting:

J. Wayland



Attachments:
1. RO wWritten Examination and Answer Key
§. SRO Written Examination and Answer Key

Facility Comments on Written Examinations made after Exam Review
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INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side 9_»3_1*

Staple question sheet on top of the answer sheets. Points for eac

question are indicated in parentheses after the question. The passing

grade uires at least 70% in each ccurry and a final grade of at
picked

t least . Examination papers will be up six (6) hours after
i the examination starts.

|

|
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= Plant Operation, Thermo-
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| and Fluid Flow

sl 25.0 2. Plant Design Including
Safety and Emergency
Systems

3. Instruments and Controls

;
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Abnormal, Emergency, and
Radioli.gical Control

TOTALS

|

{ 100..¢

} Final Grade L]
|

A1l work done on this examination is my own. [ have nefther given nor
received ald.
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1. Principles of Nuclear Power Plant Operation, Thermodynamics,
Heat Transfer and Fluid Flow (25.00)

Question 1.01 (2.25)

An estimated critical position (ECP) has been calculated for a reactor

startup that 1s to be performed 6 hours after a trip from a 60 day full
power run. How would each of the following events or conditions

( independently) affect the actual critical rod position compared to the
ECP? In vour answer, select whether the actual rod position would be:

higher than ECP, lower than ECP, or no significant difference.
a. The startup is delaved for approximately two hours. (0.75)

b. The s*eam dump pressure setpoint is increased by 100 psi above that

used in the ECP calculation. (0.7%)

¢. A new boron sample shows a boron concentration 20 ppm higher than that
used in the ECP calculation, (0.75)

Question 1.02 (1.50)

Calculate the stable startup rate (SUR) of a reactor whose power is
doubling everv 45 seconds. Show all work.

(uestion 1.0} (2.00)

1. MHow is the lsothermal temperature coefficient of reactivity defined? (0.5)
Turing what plant condition(s) is it of interest? (0.5%0)

b, MHow is the (total) power coefficient defined? (0.50). During what
plant condition(s) is it of interest? (0.50)

Question 1.04 (2,00)

Prior to startups after the initial startup, the secondar ' source must
cause at least two counts per second above background on the source range
detectors, Give two reasons for this requirement,

Question 1.05 (2.00)

Glve two reasons why it is desirable to have the control rods in an ALL
RODS OUT (ARO) configuration during full power operation.

Ginna Category | questions continued on next page.



Ginna Category 1 questions continued.

Question 1.06 (1.50)

For the following cases, state whether the moderator coefficient of
reactivity becomes more negative, becomes less negative, or stavs the
same.

a. The moderator iemperature is increased from 547° to 570° with a
constant boron concentration of 900 ppm.

b. The boron concentration is decreased from 1100 ppm to 930 ppm with the
moderator temperature held constant at 547°F.

c. We advance from BOL and approach EOL in the normal manner.

Question 1.07 (2.75)

During a reactor startup, the operator stops rod pull no. 10 at 160 steps
on Bank C. The source range monitor (SRM) count rate levels off at 2000
CPS. The initial SEM count rate was 200 CPS at zero steps withdrawn on
Control Bank A with Keff = 0.95.

a. Calculate the 1/M value for this control rod position. (1.00)

b. Determine, by calculation, whether the reactor is subcritical,
critical or supercritical at this control rod position. Show all
work. (1.75)

Question 1.08 (1.00)

Figure 1.1 shows the xenon concentration history of a reactor operating
over the last 200 hours after startup from a clean, xenon free condition.
The power is at the 507 level during the first time span (approx. 50
hours). Estimate the steady power levels that must have existed during time
spans A through D.

Question 1.09 (2.00)

wha* would the temperature and phase of the fluid downstream of the
pressurizer PORV be if it should stick open at normal operating conditions
(at power) in the pressurizer with a 500 psia back pressure in the pipe
downstream of the PORV?

Ginna Category 1 questions continued on next page.
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Ginna Category l questions continued.

Question 1.10 (2.00)

Describe the principle of operation of the device used to measure the rate
of flow in the reactor coolant system.

Question 1.11 (2.00)

List four ways that could be used to increase the NPSH provided to a pump.

Question 1.12 (2.00)

Assuming that you are operating at 85X power, indicate how the following
changes in plant conditions would affect DNBR (increase, decrease, or no
effect). Consider each case separately.

1. The operator manually withdraws control rods without changing turbine
load. (0.50)

[ S

A steam generator PORV fails open. (0.50)

3. The pressurizer heaters are inadvertently left on. (0.50)
4. The reactor coolant pump speed decreases. (0.50)
Question 1.13 (2.00)

Refer to figure 1.2.

With both pumps operating and with all valves fully open, determine the
following:

a. The total system flow rate. (1.00)

b. Thz flow rate through heat exchanger number 4. (1.00)

End of Ginna Category 1 questions.
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The two pumps are identical, centrifugal, constant speed pumps.

2. The friction pressure losses through the lines, open valves,
check valves, and flow meter are negligible.
3. Heat exchangers numbers 1, 2, and 3 are identical.
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2. Plant Design, Including Safety and
Emergency Systems (25.00)
Question 2.01 (1.5)

List three signals that will cause automatic main steamline isolation.

Question 2.02 £1.5)

The hydrogen overpressure in the VCT serves what three purposes?

Question 2.03 (1.5)
a. 1n order for the operator to manually close the letdown isolation

valve (AOV-427) from the MCB, all letdown orifice isolation valves
must be closed. What is the reason for this interlock? (1.0)

b. What interlocks, if any, will prevent the operator from closing the letdown
orifice isolation valves (AQV-200A, B, and 202) from the MCB? (0.5)
Question 2.04 (2.0)

Give two functions of letdown control velve PCV-135.

mestion 2.05 (2.0)

4. What chemical is used in the containment spray additive tank? (0.5)

b. Why is this chemical added to the spray (i.e., what gets accomplished
fgag)vould not be accomplished by @ borated water spray alone?)?

o. How does this chemical enter the spray stream? (0.5)

4. What will initiate containment spray (include setpoint and

coincidences)? (0.5)

Question 2.06 (1.0)

what protective features will trip an emergency diesel engine when it is running
with a SI signal present?

Question 2.07 (2.0)

Explain how two safety related requirements are satisfied bv delaying the
main generator trip 60 seconds after a turbine trip.

Ginna Category 2 questions continued on next page.




Ginna Category 2 questions continued.

Question 2.08 (3.0)
What Ginna system or systems provide cooling for the following:

a. SI pumps {w. +h meters) (0.6)
h. Boric acid recycle evaporator. (0.6)
c. Spent fuel pit heat exchanger. (0.6)
d. Charging pumps (w/ ¥~ meters ) (0.6)
e. Pressurizer relief tank. (0.6)

Question 2.09 (2.0)

what four accidents form the design basis for the emergency core
cooling system (ECCS)?

Question 2.10 (2.0)

With an SI signal present, what two different signals will open the SI pump suction
valves from the RWST (MOV825A and B)?

Question 2.11 (2.5)

Answer the following gquestions regarding the design of the Main
Steam system.

2. What design feature of the 5/C limits steam flow during
2 ma2in steam piping rupture upstream of the MSIV? (0.5)

5. List two purposes of the S/C atmospheric relief valves, (1.0)

Ce Hh;t motive force is used to opern the Mazir Stean Isclation
Jzlives? What motive force shuts them? (1.0)

Question 2.12 (1.5)

What position does an atmospheric steam dump assume if, while it is open,
the operating air supply is lost? Explain.

Question 2.13 (2,00)

Answer the following questions concerning the Standby Auxiliary Feedwater
System.

a. List all sources of water available to the
pump suctions. LY (/.0)

b. What interlocks or conditions can prevent starting a pump? ‘
Do not include mal‘unctions or lack of electrical power. _Lle&T (1.0)

Ginna Category 2 questions continued on next page.



Ginna Category 2 questions continued.

Question 2.14 (0.5)

what protective turbine trip is blocked by use of the TURBINE LATCH
pushbutton during plant startup?

End of Ginna Category 2 questions.



3. Instruments and Controls (25.0)

Question 3.01 (2.00)
Answer the questions below regarding the SGWLC systems

3. How 1 the volumetric main steam flow rate converted to
2 mass flow rate? (0.%9)

b. If the steawm flow si1i3nal were to fail "as 1¢' and turbine
load were 1ncreaseds what would be the effeci on the
carresponding steam generator water level (higher 2nd stable,
lower and stabley higher and constantly ricsings lower and
constantly decreasinges same)? Eriefly explain whys (1,5)

Question 3.02 (3.0)

Suppose that following a turbine trip the condenser steam dumps have
cooled the primary coolant to S47°F and the dump valves have closed.

a. What operator action should be taken at this time pertaining to the
steam dump system? (1.0)

b. Describe two methods of operation of the condenser steam dumps that
the operator could use to cool the system down below 547°F. (2.0)

Question 3.03 (2.5)

One of the main steam turbine protective trip devices is a solenoid trip

device. List the five signals that will energize the solenoid and thus

cause a turbine trip.

Question 3.04 (3.0)

For each of the following situations, indicate the initial direction of

travel for the feedwater regulating valve FCV-466 (answer either OPEN or

CLOSE). Assume that the plant is initially at steady state full power and

that FCV-466 is in AUTO.

a. The turbine trips.

b. An inadvertent SIS actuation.

c. Controlling first stage pressure transmitter fails low.

d. Controlling steam generator pressure transmitter fails low.

e. Controlling feed flow transmitter fails high.

f. Steam generator level transmitter (LT-461) fails low.

Ginna Category 3 questions continued on next page.
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Cinna Category 3 questions continued.

Question 3.05 {2.5)

During a situation that renders the main control room "inaccessible," the
Ginna plant controls required to safely shut the plant down can be
operated by stationing operating personnel at various local control
stations. Several key components have local control stations for use in
this situation. List five of these components.

Question 3.06 (3.0)

Using a simple sketch and a brief description, explain how the GINNA RHR system,
when operating in cooldown mode, meets the two objectives of maintaining a
constant flow rate through the RCS and contrelling the RCS cooldown rate.

Question 3.07 (2.5)

List five control interlocks (including coincidences) that will stop
automatic rod withdrawal. Do not include "urgent failures."

Question 3.08 (1-0)

incore thermocouple system contains reference junction boxes that are
normal intained at 160°F. Answer the following questions assuming
that the refe junction box temperatures fail to ambient.

indicator (in the control room) will
than/lower than/or the same as the

(0.5)

a. The multi-point precis
indicate readings that are h
readings that were taken before the

t are higher

b. The plant computer readout will indicate readings
before the

than/lower than/or the same as the readings that were t
malfunction. (0.5)

Question 3.09 (1.0)

What feature of the pressu~izer power operated relief valve's control
system prevents sustained inadvertent operation of the valve in the open
position as a result of a pressure transmitter failing high?

Question 3.10 (2.0)

Answer the following gquestions regarding the Hain Feed
and Condenszzte systems!

3. What automatic action should occur in response to 3
low feed pump suction pressure alarm? (0.5}

b, List four conditions which will trip an individual
main feed pump but which will not trip both main feed
cumps simultaneously. (1.0)

c. What automatic actioni{s) should occur inmediately
following @ single main feed puap trip? Do not 1nciude
any rezctor protective actions. (0.5)

Ginna Category 3 questions continued on next page.




Ginna Category 3 questions continued.

Question 3.11 {2.5)

what are five of the interlocks that must be satisfied before a main
feedwater pump will start?

End of Ginna Category 3 questions.



4. Procedures - Normal, Abnormal, l-:;‘ncy,
and Radiological Control (25.0)

Question 4.01 (2.0)

According to procedure E-S; CONTROL ROOM INACCESSIBILITY, . Tlist the
first immediate action that should be taken after the control room has
been declared inaccessible and give three ways that this action may be

accomplished.

Question 4.02 (2.0)

a. List two automatic actions that should always be initiated when one
RCCA drops.

b. What is the intent of the immediate operator actions of procedure
£-7. DROP OF A ROD CLUSTER CONTROL ASSEMBLY, in response to the
dropping of one RCCA?

Question 4.03 (5.0)

a. In accordance with procedure E-20, IMMEDIATE BORATION, list five
conditions or symptoms that require immediate boration. (2.5)

b, List the five immediate operator actions required in procedure E-20.
(2.5)

Question 4.04 (3.0)

What are the required immediate operator actions in procedure E26.2,
REACTOR TRIP-TURBINE LATCHED?

Question 4.05 (3.0)

Document 10 CFR 20 provides regulations for radiation exposure at

Ginna Station. Answer the following questions in accordance
with 10 CF& 20.

3. What 13 the initial QUARTERLY Whole EBody e:xposure limit
for &n 1ndividual in 2 restricted area who has never before
recieved cccupatienal radiation exposure? (0.75}

or

What TWO criteriz must be satisfied in order to euceed the ashove
limit under NON-EMERGENCY conditions and what ms:amum quarteriy
exposure may be recieved under these conditions? (2.29)

Ginna Category 4 questions continued on next page.




Ginna Category 4 questions continued.

Question 4.06 (2.0)

Answer the following gquestions regarding procedure 0-1.1
PLANT HEATUF FROM COLD SHUTDOWN TO HOT DOUWN

a. A note indicates care shouwld he taken 1f demineralizers
are switcheds particularly when placing & new mixed
bed in service. Why is this @ concern? (0.5)

b, Step 5.7 requires checking the ‘temperature profile
between the RCS and the S/G's® prior to starting a
RCF wher RCS temperature is less than or equal to
330 degrees F and pressurizer level 1s greater than
38%. Why is this a concern? (0.5)

¢, During pressurizer bubble formations RCS pressure will
increase and & subsequent increase 1n letdown flow will
be noted., MWhat is the maximum 3llowadle letdown
flow and why 1s this limit set? (1.0)
Question 4.07 (1.0)
During a startup, what minimum count rate is required before a source
range nuclear instrument is considered operable?
Question 4.08 (1.0)
Operating procedure 0-1.1, PLANT HEATUP FROM COLD SHUTDOWN TO HOT
SHUTDOWN, requires you to verify that secondary side steam pressure is
greater than 514 psig before reaching 2000 psig pressure on the primary
side. Why is this necessary?
Question 4.09 {2.0)
What are four prerequisites for making a radioactive liquid release from
the R. E. Ginna plant?
Question 4.10 (3.0)
Emergency procedure E-23 lists symptoms for RCP seal malfunctions. For
each of the seals below, give one symptom that would indicate a complete
failure of the seal (consider each one separately).
a. Number 1 seal.

b. Number 2 seal.

¢. Number 3 seal.

Ginna Category 4 questions continued on next page.




Question 4.11 (1.0)

The steam generator tube rupture procedure (E-1.4) has three major
objectives as follows:

1.

2.

3.

Begin a rapid cooldown of the RCS to approximately 490°F,
Isolate the affected S/G.

Begin a depressurization of the RCS to a pressure equal to the faulted
S/G steam pressure.

Indicate the sequence in which the above actions should be done (i.e., 1,

2s

3z 3, 2, 1li ete,).

End of Cinna Category 4 questions.
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1. Principles of Nuclear Power Plant Operation, Thermodynamics,
Heat Transfer and Fluid Flow (25.00)
Answers - Ginna - 11/11/85 - Burke, 0. W.

Answer 1.01 (2.25)

a. higher than ECP. (0.75)
b. higher than ECP. (0.75)
¢. higher than ECP. (0.75)

Ref. Ginna Procedure No. 0-1.2.2, CRITICAL ROD POSITION CALCULATION.

Answer 1.02 (1.50)

P = P(o)10SUR(L) (0.25)
P = 2P(0o) when power doubles (0.25)
2P(o) = P(0)105UR(0.75) (0.25)

2 = 10SUR(0.75)

log 2 = SUR(0.75) (0.25)

2 (0.30
SUR = log _ 1)
0.75 0.75

0.401 DPM (0.50)

Ref. Ginna Reactor Theory Book, page 4-29.

Answer 1.03 (2.00)

a. The isothermal temperature coefficient is defined as the change in
reactivity for a unit change in moderator, clad, and fuel
temperatures. Therefore, it is simply the sum of reactivity

changes for a given 1 degree temperature change. (0.5)

It is of interest during reactor startup when the core
materials are uniformly heated (by other means than reactor power) and

:gegg)is effectively a single temperature everywhere in the core.

Ginna Category 1 answers continued on next page.




Ginna Category 1l answers cont inued.

Answer 1.03 continued

b. The (total) power coefficient is a measure of the change in reactivity
of the core for a unit change in reactor power, when operating on
programmed average moderator temperature. It is the sum of the
doppler-only power coefficient and the moderator-only power

coefficient. (0.50) It is of interest during reactor operation
at power, or during power changes, when fuel temperatures are much
higher than moderator temperatures. (0.50)

Ref. Ginna Reactor Theory Book, Chapter 5, pages 58 and 61.

Answer 1.04 (2.00)

l. To assure the operator that the source range detectors are operating
properly. (1.00)

ft will allow for monitoring the core's subcritical neutron level.
(1.00)

s

Ref. Ginna Reactor Theory Book, Section 4, page 53.

Answer 1.05 (2.00)
1. Provide reserve reactivity for adequate shut down margin. (1.00)
2. Avoidance of local power peaking problems. (1.00)

Ref. Ginna Reactor Theory Book, Secticm 5, page 3.

Answer 1.06 (1.50)

a. more negative 10.50)
b. MOre negative (0.50)
c. more negative (0.50)

Ref. Ginna Reactor Theory Book, Section 5, pages 20-32.

Ginna Categorvy | answers continued on next page.



Ginna Category | answers continued.

Answer 1.07 (3.00)
a. 1/M = CRI/CR2
= 200/2000
= 0.100 (1.00)
b. Calculate Keff after rod pull no. 10.
1/M = (1 - Keff2)/(1-Keffl)
0.100 = (1-Keffl0)/(1-0.95)
“effl0 = 0.995 (1.0)

Since Keff is less than 1, the reactor is subcritical. (0.75)

Ref. Ginna Reactor Theory Book, Section4, page 61.

Answer 1.08 (1.00)
A - 100%
B - 0% (tripped)
c - 100%
D - 50Z%

Note: A tolerance of plus or minus 10%Z will be permitted on A, B, and
D.

Ref. Ginna Reactor Theory Book, Section 6, page 12.

Answer 1.09 (2.00)

Since this is a throttling process, the enthalpy will be constant. On the
Mollier diagram, we find the point of intersection of the 2250 psia line
with the saturation line. From this point we follow the constant enthalpy
line to its intersection with the 500 psia line. We are in the wet vapor
phase at this point. (1.0)

From the steam tables, we find the saturation temperature corresponding to
500 psia to be 467°F. (1.00)

Ref. Ginna Thermodynamics, Heat Transfer, and Fluid Flow Book, Section 5,
page 27; also the Mollier diagram and the steam tables.

Ginna Category | answers continued on next page.



Ginna Category 1 answers continued.

Answer 1.10 (2.00)

A pipe elbow is used for this measurement. The principle of operation is
that as the fluid flows around the bend in the elbow a centrifugal force
is felt on the outside of the radius which results in an increase in the
pressure at the outside and a decreased pressure at the inside of the
radius. The pressure difference ( P outside to inside) is dependent on
the flow rate. The volume flow rate is prrportional to the square root of
the pressure difference.

Ref. Ginna Thermodvnamics, Heat Transfer, and Fluid Flow Book, Section 5,
page 13.

Answer 1.11 (2.00)

(Any four of the following at 0.5 points each)

1. Increasing suction pressure.

"~

Pressurizing the entire svstem.
3. Subcooling or lowering the temperature of the fluid entering the pump.
4. Increasing the height of fluid above the pump suction.

5. Reducing the volume flow rate of the pump.

Ref. Ginna Thermodvnamics, Heat Transfer, and Fluid Flow Book, Section 6,

pages 38-44.

Answer 1.12 (2.00}
1. DNBR decreases (0.50)
2. DNBR decreases 10.50)
3. DNBR increases (0.50)
4, DNBR decreases (0.50)

Ref. Ginna Thermodvnamics, Heat Transfer, and Fluid Flow Book, Section 9,
pages 32-39.

Ginna Category 1 answers continued on next page.



Ginna Category l answers continued.

Answer 1.13 (2.00)

a.

Ref.

On figure .2, read 100gpm at the intersection of the pumps
head-capacity curve and the svstem head loss curve (svstem operating
point).

From the svstem operating point as found in part a, we find that the

pump head is 100 ft. With a pump head of 100 ft. we see that the flow
rate through heat exchanger number 4 is 40gpm.

Ginna Thermodynamics, Heat Transfer, and Fluid Flow Book, Section 6,
page 35, and Section 7, page 5.

End of Ginna Category l answers.



2. Plant Design, Including Safety and
Emergency Systems (25.00)

Answer 2.01 (1.5)

1. High-high steam flow coincident with an SI signal. (0.5)

2. High steam flow and low Tavg coincident with an SI signal. (0.5)
3. High-high containment pressure of 18 psig. (0.5)

Ref. RGE-21, page ll.

Answer 2.02 (1.5)

1. It removes oxygen from the coolant. (0.5)

2. It provides a minimum suction pressure for the charging pumps.
(0.5)

3, It provides the proper back pressure on the coolant pumps' number 1
seal. This back pressure also causes flow to the number 2 seal.
(0.5)

Ref. RGE-16, page 4.

Answer 2.03 (1.5)

a. To insure that the regenerative heat exchanger is always at RCS

pressure to prevent steam flashing and possible damage to its tubes.
(1.0)

b. There are no interlocks to prevent the operator from manually closing
the orifice isolation valves. (0.5)

Ref. RGE-16, pages 5-7.

Answer 2.04 (2.0)

l. During normal operation PCV-135 maintains a backpressure in the
letdown line to prevent the liquid from flashing to steam as it passes
through the orifice valves. (1.0)

2. During solid plant operations, PCV-135 maintains the pressure of the
RCS to the desired value. (1.0)

Ref. RGE-16, page 9.

Ginna Category 2 answers continued on next page.



Ginna Category 2 answers continued.

Answer 2.05 (2.0)
a. Sodium hydroxide (NaOH). (0.5)
b. Helps remove iodine from the containment atmosphere. (0.5)

c. Spray additive tank discharge valves open and allow jet educators to
draw NaOH out of the tank and mix it with spray water. The eductor is
supplied from the spray pump discharge and returns to the pump
suction. (0.5)

d. 2/3 detectors on 2/2 channels equal to or greater than 28 psig
containment pressure. (o.5)

Ref. RGE-24, pages 12 and 13.

Answer 2.06 (1.0)
1. Diesel engine overspeed. (0.5)

2. Low lube oil pressure. (0.3)

Ref. RGE-8, page 19.

Answer 2.07 (2.0)

1. An immediate turbine trip-generator trip coincident with a failure of
automatic bus transfer of electrical buses could .esult in a loss of
forced reactor coolant flow if the reactor trips d 'e to overpower,
overtemperature, or low pressure conditions. This 'oss of flow could
make the consequences of the accident more severe thin that reported
in the FSAR. However, if pumping power is lost with a time delayed
generator trip, the loss of flow is not considered serious because the
reactor has been shut down for a period of time. (1.0)

[

On a major LOCA, as the coolant rushes out of the break, the RCP can
overspeed. This RCP overspeed can be minimized with the generator
trip time delay by locking the RCP's at approximately a 60 HZ
frequency. RCP overspeed could resul. in flywheel destruction,
resulting in missiles which could dam: je the containment liner or the
ECCS components within the containment . (1.0)

Ref. RGE-5, pages 10 and Il.

Ginna Category 2 answers continued on next page.



Ginna Category 2 answers continued.

Answer 2.08 (3.0)

a. service water and component cooling water (0.¢)

b. component cooling water (0.6)

¢. service water (0.6)

e N Ay R e . w Cotler

d. Sesuice whdes [T T ST (g 6)

e. reactor makeup water (0.6)

Ref. (a) RGE-51, pg. 7, RGE-28, pg. 4 (b) RGE-28 pg. 4 (c) RGE-36 pg. 4 (d)
RGE-51, page 7; (e) RGE-14, page 9.

C»P(zo 33015~ 1250

Answer 2.09 (2.0)

1. The loss of coolant (LOCA). (0.5)

2. The rod ejection accident. (0.5)

3. The secondary steam line break. (0.5)

4, A primarv to secondary steam generator tube rupture. (0.5)

Ref. RGE-27, page 3.

Answer 2.10 (2.0)

l. A signal indicating that the boric acid storage tanks levels have
decreased to 107%. (0.5)

2. If either valves MOV 826 A and B or valves MOV 8.6 C and D have not
started to open five seconds after the SI actuation signal, a signal
will be sent to open MOV 825 A & B. (0.5)

Ref. RGE-26, page 13.

Ginna Category 2 answers continued on next page.




Cinna Category 2 answers continued.

Answer 2.11 (2.5)
a. steam flow venturis (0.95)
b, 1. overpressure protection of the S/G»
2. plant cooldown without the condensor steam dumps e
c. 1. instrument 31r pressure
2, spring pressure (0.5 each)

REFERENCE

RGE-40 pp. 5-7

Answer 12.12 {1.5)

(0.5 ezch)

The valve should remain open. (0.5) The nitrogen backup system will
automatically cut in when the instrument air pressure drops below the

nitrogen pressure regulator setpoint and hold the valve open.
Ref. RGE-45, page 4.

Answer 2.13 (2.0)

a. service water _LO-#&) (© z3)

auxiliary condensate storage tank mﬁo' 23)
spoolpiece to firemain (0, 3%4)

(1.0)

b. 1. normal auxiliary feed water pump breaker closed (D54 (0. 33)

2. Associated standby pump suction valve closed (08637 (0. 33)

3. Associated normal auxiliary feed pump breaker racked out (083 (0, 5%)

Ref. RGE-42, pages 7 and 8
Answer 2.14 (0.5)

Low vacuum trip.

Ref. RGE-49, pages 10 & 20 and logic diagram sheet number 3.

End of Ginna Category 2 answers.



3. Instruments and Controls (25.0)

ANSWER 3.01 (2.00)

a. By using steam pressure as & steam flow signal
‘conditioner®

be lower and stable (0.%)
As actual steam flow begins to increase. the steam/feed mismatch
signai remzins zero. The sctuwal aha indicated water level
start to droe until the actual/program lovel mismatch signal
opens the FHRV. Conditions stabilize when the resulting feeo
slow/stezm flow errar is offset by the asctual/program level
error. {1.0)

Answer 3.02 (3.0)

2. He should set the steam dump mode selector switch (SDMSS) to the
MANUAL position and controller HC484 to AUTO and set to control the
pressure at 1005 psig. (1.0)

b. 1. With the SDMSS in MANUAL, place HCA484 in AUTO and lower the
pressure set point. (1.0)

7. With the 3DMSS in MANUAL,place HC484 in MANUAL and adjust the
balance knob to get the desired cooldown rate. (1 0)

Ref. RGE-45, page 10.

Answer 3.03 (2.5)

l. Reactor trip (from trip breakers). (0.5)
2. Manual pushbutton on the operator's console. (0.5)
3. Trip of all main feedwater pumps. (0.5)
4. Generator trip. (0.5)
5. Trip of all circulating water pumps. (0.5)

Ref. RGE-49, pages 9 and 10.

Ginna Category 3 answers continued on next page.




Ginna Category 3 answers continued.

Answer 3.04 (3.0)
a. OPEN (0.5)
b. CLOSE (0.5)
¢. CLOSE (0.5)
d. CLOSE (0.5)
e. CLOSE (0.5)
f. OPEN (0,5)

Ref. RGE-44, Pages 5, 9, and 10 and drawing RGE-CD-7.

Answer 3.05 A 2:%)

(Any 5 at 0.5 points each)

1. Motor driven AFW pumps.

2. Charging pumps.

3. Boric acid transfer pumps.

4, Service water pumps.

5. Containment air recirculation fans.
Pressurizer backup heaters.

E e qaen cy Diesel G enidyafor

. Letdewn Op -tfte‘, Re Jaty o VR‘V(S
Ref. RGE-54, page 4.

RGE-¥ 9 |6

42

Ginna Category 3 answers continued on next page.




G.nna Category 3 answers continued.

Answer 3.06 (3.0)

HCV ' F

—— |
NOHMX ; a}_'—’
|

The following credit will be allotted to the sketch.

1. A control valve (HCV) appears in the discharge line from the RHR Hx.
(0.5)

2. A control valve (FCV) appears in a bypass line around the RHR Hx and
the valve mentioned in (1) above. (0.5)

3. A flow transmitter (FT) is located downstream of both of the above
valves and its signal must connect to the bypass FCV. (0.%5)

The RCS cooldown rate is controlled by a valve downstream of the RHR Hx
which adjusts the flow rate through the Hx. The total flow rate is
maintained constant by adjusting the bypass flow rate around the Hx by
adjusting the position of the flow control valve in that line. This valve
position is controlled by a signal from a flow transmitter downstream
which measures total flow rate. (1.5)

Ref. RGE-25, page 12 and drawing RGE-RHR-3.

Ginna Category 3 answers continued on next page.



Ginna Category 3 answers continued.
Answer 3.07 (2.5)
(Any 5 of the following for 0.5 points each)
L. 1/2 IR > 207 power.
2. 1/4 PR > 103% power.
3. 1/4 OPAT 1.71% < trip point.
4. 1/4 OTAT 1.71% < trip point.
5. 1/1 Impulse pressure < 12.8% power.
6. 1/4 PR decrease 2 5% power in 5 sec.

FPANK

7. Any rod $ 20 steps with remainder of peds” 2 15 steps.

§. Tavg - Tavg deviation of * 49F.

Ref. RGE-30, pages 17 and 18.

Answer 3.08 (1,0)

~ . (0.5)
Dddem\ (0.5)

Ref. RGE-32, page s.\

Answer 3.09 (1.0)

An interlock from a pressure transmitter from another channel closes the
PORV when actual pressure drops below 2335 psig.

Ref. RGE-19, page 10.

Answer 3.10 (2.0)

a. the condensate bypass valve will open (1f 1n auto) (0.5)

b. 1. low lube 01l pressure (0.25)

2. overcurrent (0.29)
3. undervoltage (0.2%)

4, 15 psid seal water to suction pressure (0,2%5)

. Discharge isolation valve closes (0.29)

1
2. Recirc line control valve apens(on low suction flow)(0.2%9)

KREFERENCE
RGE~43 pa. 11,03,44

Ginna Category 3 answers cont irued on next page.




Ginna Category 3 answers continued.

Answer 3.11 (2.5)

(Any five of the following at 0.5 points each.)
1. Suction valve open.

2. Suction pressure greater than 185 psig.

3. Discharge valve closed.

&~

Recirculation valve open.

W

Lubrication svstem operatirg with oil pressure above a preset value.

6. Seal water booster pumps operating with seal water pressure 15 psig
greater than feedpump suction pressure.

Blowdown selector switch in normal.

Ref. RGE-43, pages 12 and 13.

End of Ginna Category 3 answers.



4. Procedures, normal, abnormal, emergency,
and Radiological Control (25.0)
Answer 4.01 (2.0)
Trip the reactor (0.5) by one of the following methods:
1. From the control board before leaving, if possible. (0.5)
2. Oponing breakers at the reactor trip switch gear. (0.5)

3. Actuating the manual turbine trip at che turbine. (0.5)
Ref. Procedure E-5.

Answer 4.02 (2.0)

a. 1. Turbine runback ifF furbne in aufo Ao

o 58 T bne . té/du,f’ I‘Ttmb(k ,‘f > &‘()70 20w € Ir— )
3. Block of .itomatic rod withdrawal. ! 1o (2 regd, 0,5 pTs cock
b. To get ti. .ower and load matched at a reduced power level (about a
<::lOZ load and power reduction). (1.0)
oR 1o limit Flox Pl-dkinj P | het (LArml, conC€rns .

Ref. Procedure E-7.
FSAR 7.7.1L2.10

Answer 4.03 (5.0)
a. (5 at 0.5 points each)

1. Control bank at or approaching the low insertion limit.
2. Control bank at low low insertion limit.

3. An uncontrolled rcacldown of the reactor coolant svstem following a
reactor trip. (Borate using MOV-350).

4. An unexplained or uncontrolled reactivity increase. (Borate using
MOV-350).

5. One or more control rods not known to be fully inserted following
a reactor trip.

inna Category 4 answers continued on next page.



Ginna Categorv 4 answers continued.

Answer 4.03 continued.

b. (5 at 0.5 points each)

1. Start either boric acid transfer pump.

2. 1f condition 3 or 4 above is occurring, open MOV-350. Record time
opened and the flow rate on FI-113.

3. If any of the above svmptoms or conditions except 3 and 4 are
occurring, borate with the REACTOR MAKEUP CONTROL at 3 gpm via
FCV-110B.

4. Determine the amount of boric acid desired to be added.

5. Stop boric acid flow and boric acid transfer pump when proper
amount has been added or when control rods start to move out.

Ref. Procedure E-20.
Answer 4.04 (3.0)

(6 parts at 0.5 points each).

1.

o

Ref.

Verifv all control rods are fully inserted. Refer to procedure E-20,
IMMEDIATE BORATION, if all control rods are not known to be fully
inserted.

If the plant is in a condition for which a reactor trip is warranted
and an automatic reactor trip has not yet occurred, manually trip the
reactor.

Verify that the turbine throttle, governor ard intercept valves are
closed.

Verify that the average coolant temperature is approaching the no load
value of 547°F.

Verify that the main feedwater valves are closed if their controller
is in AUTOMATIC and either Tavg is less than 554°F or S/G level is
greater than 677%.

If the main feedwater valves are in MANUAL, exercise extreme caution
with feedwater control so as not to reduce the coolant temperature
below 547°F or increase the S/G level above 67Z.

Procedure E26.2.

Ginna Category 4 answers continued on next page.



"

Ginna Category 4 answers continued.
Answer 4.05 (3.0)

3+ 1+2% Rem/Quarter

bse -3 Rem/Quarter 1s NOT excesded. [0.75)
~Total asccumulated dose does not exceed S(N-18). [0.75]
-Accumulated excosure on record (NRC-4). [0.75]

REFERENCE
10 CFR 20

ANSWER 4.06 (2.00?

2+ Positive reactivity insertion due to boron
removal (Q0:3)

be large pressure transient could result when starting
@ RCF duve to large temp difference between the
RCS snd 876G (0.35)

8 ...
. ¥ GFM (0.5)
prevents channeling of demineralizer resin (0.5)
REFERENCE

3, 0-1.1 cteo < T o |

Dbe step 5.9

O A — e PR S¥4F-LL 27T
Answer 4.07 (1.0)
S cps.

Ref. Procedure 0-1.2, page 6.

Answer 4.08 .0)

A low steamline 51 would occur at a steam pressure less than S514°F if the
RCS pressure was greater than 2000 psig (SI auto unblock setpoint).

Ref. Procedure 0-1.1, page 22, and RGE-35, page 24.

Answer 4.09 (2.0)

1. Tank has been isolated and sampled. (0.5)
2. Waste release form. (0.5)
3. Circulating water pumps operating. (0.5)
4, The liquid release monitor is operable. (0.5)

Ref.  S-3.4K pg. 1, T/S 3.5.4.1, 3.9.1.1a, 4.12.1.1a

Ginna Category 4 answers continued on next page.
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Ginna Category 4 answers continued.

Answer 4.10 (3.0)
a. (anv one for 1.0 point credit.)
1. High leak-off flow rate from the no. 1 seal.
2. Low delta P alarm for the no. 1 seal.
3. Low labvrinth seal delta P.
b. (any one for 1.0 point credit)
1. High standpipe level.
2. Low no. 1 seal leakoff flow.

¢. Low standpipe level. (1.0)

Ref. Procedure E-23.

Answer 4.11 (1:8)

Ref. Procedure E-1.4, pages 4 & 5.

End of Ginna Category 4 answers.
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5. Theory of Nuclear Power Plant Operation,
Fluids, and Thermodynamics (25.00)

Question 5.01 (5.0)

A reactor whose reactivity information is given in figures 5.1 through 5.4
has been operating at 1007 power for four weeks when a reactor trip
occurs. Assume that the reactor is near BOL, and that the boron
concentration is 900 ppm. Just prior to the trip all rods are all the way
out except for bank D which is 165 steps withdrawn. Assume that boron
worth is 10.0 pcm/ppm, Beff = 0.007, and A =0.08.

a. What will Keff be immediately after the reactor trip (assume Tave 1s
at T no load)? State all assumptions, show sources of numbers and
show all calculations. (2.0)

b. On a restart four days after the trip vou wish to go critical at 100
steps on bank D. What is the required boron concentration? State all
assumptions and sources of numbers and show all calculations. (2.0)

c. If the reactor is just critical at 1078 amps on the IR range with bank
D at 100 steps, what new bank D position would be required to obtain a
stable startup rate of 1 DPM? Show all work. (1.00)

Question 5.02 (2.0)

Explain why a dropped rod, when operating at power, could be worth
approximately 200 pcm and the same rod stuck, on a reactor trip, could be
worth 1000 pcm.

s.e3
QUESTION Sv0T (3.50) .
Indicate the direction and reason for change 1n the following parasmeters
during a3 plant load 1ncrease. Assume control rods are in manual. Also
indicate why reactor power stabilizes after the load increase stops.
Main stean flow
Main stean pressure
Hair stesn temperature (Tstm)
Delta T (Tave - Tsta)
Pave
Reactor power
s, o't
QUESTION Svot (1.00)

4 reactor operator adds 0.0001 delta k/k to a critical reactor st BOL and
then sdds the same amount of reactivity to the same criticsl reactor at
EOL. How will Lihe SUR 2t EOL compare with the SUR &t EOL (areater thans
same 33y less thani. Briefly explain the physical reasan for your answer.
Ng calculations ere necessary.

Category 5 questions continued on next page




QUESTION Svo% (1.50)

Each of the following sccidents accur at S50% power and EOL. Wowld the
severity of each accidernt (length of time spent st high power) be MORE
SEVEREs LESS SEVERE» or MO CHANGE compared to the i1dentical gsccident at
EOL conditions. Concsider only the effect of MTC, consider each accident
separatelyr and make no sllowance for avtomatic protective action,

&« Main steam line dreak. (0.5
be Total loss of coolant flow. (0.5
c. Rod withdrawal accident (. tartins from the intermediate range) (0.5)

s.06
QUESTION Sl (3.00)

A reactor can be considered 3s having an upeer region (region Al whch as
rodded and 2 lower region (reqion B) which 18 unrodded. If such & reactor
15 allowed to achieve Xenon eguilibvivms Lhen rods are complately
withdrown while maint3ining constant power anog temperatures explain Lhe
sequence by which a8 Xenon oscillation may be started. Your Leecription
need only 1nclude wup Lo where the Tlux chenges direction for the farst
time .

Question 5.07 (2.0)

In order to prevent overheating the fuel, the reactor is operated such
that the point of DNB is not reached (DNBR > 1.3). Since the DNBR is not
directly measured, what four primary system parameters do you, as the
operator, monitor to assure that DNBR is greater than 1.3,

Question 5.08 (2.0)

a. Find the enthalpy change in an isentropic expansion of steam through a
turbine into a condenser (Note: Entering steam is 1007 quality at 825
psia, condenser pressure equals 2 psia). Explain how vou arrived at
vour solution or show your work. t1.9)

b. How would the change in enthalpy in part (a) be affected bv a less
than ideal turbine (i.e., some degree of inefficiency)? Select one of

the following answers. (0.5)
1 increase
2 remain the same
3. decrease
<, 09
OUESTION _Seo% (2,00}

How would the following occurances most likely affect ectablished natural
cirenlation flow (helws hinders no noticecble effect)., Briefly explain
Wiy«
y. 5/6 levels fall to low in the narrow range. (0.5)
b. S/C levels are rapidly increesed from below Lhe narrow ranje level
indication 1nto the normal operating band, (0.95)
. Just srior to i1nitiating RHR coolings 2 S/G atmospheric relief feils

QpEn. (Gs3)
d. Pressurizer sressure increases from saturation for Thot Lo 100 ps1a
areater than saturation. (0.5)

Category five questions continued on next page




Question 5.10 (3.0)
Refer to figure 5.5.

a.

Ginna Category 5 questions continued.

Determine the purp head and the system flow rate with one pump
operating and with all valves fully open. You may mark on figure 5.5
if you desire. Show all work. (2.0)

What will the pump head be with both pumps operating, with valve
number 4 open and valves 1, 2, and 3 closed? (1.0)

End of Ginna Category 5 questions.



U.S. NUCLEAR REGULATORY COMMISSION

INFEGRAL CONTROL BANK WORTH VERSUS STEPS WITHDRAWN
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U.S. NUCLEAR REGULATORY COMMISSION

INTEGRAL SHUTDOWN BANK WORTH VERSUS STEPS WITHDRAWN
(BOL AND HZP)

1L

—a

2400

1600

Integral Rod Worth [pem)

1200

3 NN-,L
L=
0 20 40 60 80 100 120 140 160 180 200 220 240

Steps Withdrawn

FIGURE 5.2



Total Power Defoct p Ipem)

-1500

-1900

T T T ——
e —f i e e
e vy e s
-
— f——
==
—
2
— w--- ----- —l--—--b.—- - —-
— e R F
—% T
— ) &
; o 3
vl —— -
S KT
———— —— — et
- —— — ————F—--- e ?
o2 1 i p o -
) &
\ -
=2
— — —
T
st
v~
3
e $
e
1 =
B
>
B
~ - +
- il
T
- 3 >
- -
—— 3
T
e I - o . e
A= : 2
n, -
-
P—. —.—.‘ N -
) 4 b=
- — .q‘ 4 b 4
oy
-‘-{\ = 3
ST TS 3
k= — b4
b, - - ol Ty —— - -
y .___\n‘ - 3
¥
— 4 .7 e —
» -
\-ﬁF. \:’_—A N\,
. — -
e - "
b, WP
W T RS IR T 3
‘.3\—.——-,——@ g v
h S h % =

3L T

AT { See—— ————
T e e B e s
- —— < =— t'_:_F et
E=fe——p ==X AT
: e A=A Y =N —
— T TR, e, T =
==————csue— N
- i{‘ - > ‘.—.t‘l \‘ \
: e : NR= 5
T ! 1 - F:\‘ z EN=
= = % TR = g
——t i ! o
= 2 e =2 &*%
¢ \
—+——3 Note: Does not include flux p— _“_\{_-:_
S ﬁ:«!nsmtzmlon allewance —— _1:._.&:__:_ o=
— o (| — . — V——— ——— . e — - - - -

1 1 o ——
4

» o

S —

ek e T T LTS R e
e e e T e

B

EEINS

o e ey e Fomme ot | J="t s re
- o fene e e as Say g sty Pttt S o =] PT RS S, et
- e e L e e e L e e e 1.._.-_-,:}.—.-. T e
Qe ’ T b e s e e e B e L S T Rt s et
W (LR SR il e B e
2ir ok r* B it Ecst ) stonil ettt Bt Bt it
! Pl LS St - | ety Egen

80

Power (percent of full power)

FIGURE 5.3

1500 ppm

120 ppm

900 ppm

£OL
300 ppm




v

U.S. NUCLEAR REGULATORY COMMISSION

XENON REACTIVITY FOLLOWING A PLAN™ P FROM
25%. 50%. 75%, AND 100% POWER . .L)

- —— e - 3
g e e I ™
e v e ST
: e P S
3 i e e
s e e
: = e
3 o
e e
3 T e—— e
* e S T
= e e
= F———H2Q
—— —:
o

[M .
=== 3 == 5
— = = = yaEas
= = /
: —fF1113
: 75 = =
= e e i S & =
= = ==
: == =k
s 3 g t.”;“ul,lnun .IMM
)
PF
i 'y =
: RE
o =
£
= - , =
A qu...Hl =Y
- == =5 ==FE
W”H” ill..ﬂl(.!u $=
D == 0%
E o=
= = =+
=l Tl
— == S e e
T - o umﬂola... et m = o
s 2 =T I = xhanli..m .wti.llmy = =
o o o o
* ¢ - ~ - -

(47 1uadied) uniiesul Altanoeay

FIGURE 5.4

Time After Plant Trip (hours)



HEQD (FT)

- ASSUMPTIONS: 1. The two pumps are identical, centrifugal, constant speed pumps.

2. The friction pressure losses through the lines, open valves,
check valves, and flow meter are regligible.
3. Heat exchangers numbers 1, 2, and 3 are identical.
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6. Plant Systems Design, Control, and
Instrumentation (25.00)

Question 6.01 (2.0)

List four interlocks or conditions which must be met to allow the operator to
open the letdown isolation valve (AQV-427) from the MCB?

Question 6.02 (1.0)

What is the maximum allowable letdown flow rate and what is the reason for
this limit?

Question 6.03 (4.0)

Refer to figure 6.1

a. Indicate the valve positions [open, closed, or modulated (partially
open)| of valves FCV-110A, FCV-110B, FCV-110C, and FCV-11l1 for the
following positions of the makeup system mode selector switch:

BORATE (1.0)
DILUTE (1.0)
AUTO (1.0)

[f the normal immediate or emergency boration path is not available,
what alternate path would you use? (1.0)

Question 6.04 £2.5)

List the emergency diesel trips that will protect the diesel engine when there

is no SI signal. Identify which of these will trip the engine with an SI signal
present.

Question 6.05 (2.0)

Describe the breaker and relay actions that take place when the main generator
trips.

Question 6,06 (3.0)

On figure 6.2, circle the valves that immediately receive an automatic
signal to operate when a Safety Injection Actuation occurs. Also place an
"0" or a "C" adjacent to the circles to indicate whether the automatic
signal 1s an "open" or "close" signal. Assume that the plant was
initially at the normal full power condition.

Ginna Category 6 questions continued on next page.




Ginna Category 6 questions continued.

Question 6.07 (1.5)

What control actions .utomatically occur as a result of a containment
spray initiation signal (P signal)?

é.0% -
QUESTION &veT (2.50)
{ist two safely related reascn: for delaying the main generator trip for
a9 « ) o k '
suurodimately 80 seconds following most turbine trigs,

Question 6.09 (3.0)

Relay 20 can be called the condenser steam dump arming relay. Two
permissives and an arming signal are required to energize relay 20.

A. List the two (2) permissives (include setpoints and coincidences where
applicable). (1.0)

List the three (3) arming signals, any of which will, in conjunction
with the two above permissives, energize relay 20. Include setpoints
and coincidences where applicable. (1.5)

What operator action should be taken after the condenser steam dump

valves close following an automatic dumping action (Relay 20 has been
energized)? (0.5)

Question 6.10 t1.5)

Following a reactor trip, the recorder trace of one of the intermediate

range detectors levels out at 1077 amps:

[s the detector likely to be overcompensated or undercompensated?
(0.5)

What is the compensat ng voltage used for? (0.5)

What additional operator action will be required in the above case to
complete the shutdown? (0.5)

Ginna Category 6 questions continued on next page.




Ginna Category 6 questjons continued.
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