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Examination Summary

Examinations on March 27-29, 1984

Written and oral examinations were administered to four ROs and 2 SROs. A
written examination was administered to one additional SRO candidate.
Results: Three ROs and three SROs passed these examinations; the other RO
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candidate failed.
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DETAILS

; 9 Examiners

*William C. Cliff
Charles H. Henager

*Chief Examiner

2. Examination Review Meeting

At the conclusion of the written examinations, the examiners met with
Charles Mick, Gary Van Middlesworth, Paul Roy, and Bob Schiesinger. As
a result of this review, Questions 7.3.c, 7.4.a, and 8.1.c of the SRO
examinations were deleted. Additional comments were supplied by your
letter of April 5, 1984. Resolution of your comments is the subject of
Paragraph 3.

3 Resolution of Comments

Question 1.1 Value of answer was changed to 0.75 and "formation and
subsequent collapse of vapor bubbles along the pump
impeller vanes" was also an acceptable answer.

Question 1.1.a Utility proposed that "the difference between suction
pressure and saturation pressure of the fluid being
pumped” was also an acceptable answer. The examiner
stated he would accept this answer.

Question 1.6 The examiner agreed that either D or C could be correct
if an explanation were supplied.

Question 1.8.a The examiner agreed that, "The fraction of all neutrons
in the core that were born delayed" would also be an
acceptable answer.

Question 1.8.b The examiner agreed that the value of beta was not
required for full ¢ ~dit.

Question 1.8.c. The reviewers suggested that "at the end of core life
the reactor has a quicker response" should also be an
acceptable answer. Examiners did not accept this as an
adequate answer withcut additional information.

Question 1.12.d A1l the reviewers expressed concerns that the question
was inappropriate for a nuclear plant. The examiner
rejected the comment on the basis that the question
tested fundamental knowledge of the effect of pressure
changes on level measuring instruments.

Question 2.1.a Three additional systems were considered to be also
correct.
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2.7.¢

2.9.a

2.10.b

2.10.d

4.8
4.11.b

9.5.¢

Numbers on answer key were corrected. Typographic error.

The answer was corrected to contain the proper values.

It was agreed that refueling was an acceptable answer
for the plant condition.

Any answer that listed a pressure > 0 was acceptable.

Normal flow under given conditions would be 2 gpm.
Answer key was changed.

The examiner agreed that either True or False would be
accepted since the question as written was misleading.

The answer could be either True or False depending on
circumtances. Answer key was corrected to accept either
answer.

The facility comment concerning no high flow indicator
was rejected since there is an indicator on the back
panel.

Question contained a typographical error. RSCS should
have been RMC. A1l candidates answered question properly.
Therefore, question was not deleted.

GEMAC should have been
Therefore, credit was given for either True or

Question contained an error.
Yarway.
False.

Examiner agreed that APR™ upscale was an acceptable answer.

Reviewers stated that pressure, temperature and level

could be acceptable answers. Examiners agreed they would
accept pressure; temperature would be acceptable with proper
explanation, but level was not acceptable.
Reference contains a typographical error. It should
have read, I1.B.6 instead of 11.b.9.

Examiner agreed that 1000 mr/quarter was also an accept-
able answer.

Examiner agreed that a, d, and f were the correct answers.
Reviewers suggested that annunciator and logs were also

correct answers. Examiners rejected as being vague and
not showing adequate knowledge of the systems.

One reviewer suggested that "never" might be a possible
answer.

Examiner rejected this comment.
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Question 8.7.3

Exit Meeting

At the conclusion of the site visit the examiners met with representatives

of the plant staff to discuss the results of the examinations.

The value for temperature was changed to 0.5.

It was agreed that full credit for the purpose of the
system would be given if the candidate answered "to
mitigate the postulated thrust load on Mark I Contain-
nent and discharge piping T quenchers".

The answer key was changed to accept "mini purge" as a
possible correct answer.

Reviewers explained that "loop to loop" is the same as
loop to vessel coolant" and that a 145° AT from top of
vessel to bottom drain is alsc a possible answer. The
answer key vas corrected to accept these answers.

The answ2: key was corrected to accept (66W + 54) as
another ;[ nssibie answer.

The answer was changed to "False" since rod block monitor
downscaie is also a Technical Specification limit.

This question was deleted since the operation of the
recirculation system in master manual above 50% of rated
recirculatior pump speed is no longer permitted.

This question was deleted since the steam condensing mode
is not used and is disabled.

The answer key was corrected to read "Because they 1o .ot
need 'AC' electrical power."

"Computer pr..tout" was included as an acceptable answer.

The answer key was corrected to include "20%" if candidate
also states Lhat "this is the Technicxl Specification and

house loads. '

This question was deleted since the STA does have a turn-
over check sheet but is not required by plant procedure.

The answer key was corrected to include other persons as
possible answers

This answer contained a typographical error and should
have read "less than". Key was corrected.

Th2 maximum pressure was changed to 1335.

Those

individuals who clearly passed the oral examinations were identified in
this meeting.
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DUANE ARNOLD SRO EXAM - 3/27/84

U. S. NUCLEAR REGULATORY COMMISSION
SENIOR REACTOR OPERATOR LICENSE EXAMINATION

Facility:  Duane Lrnold
Reactor Type: ABw ik - 4

Date Administered: 3-27-8¥
Examiner: _C. H. Henager
Candidate:

INSTRUCTIONS TO CANDIDATE:

Use separate paper for the answers. Write answers on one side only.
Staple question sheet on top of the answer sheet. Points for each question
are indicated in parenthesis 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.

Category » of Candidate's % of
Value Total Score Cat. Value Category
25 25.5 5. Theory of Nuclear Power
Plant Operation, Fluids
and Thermodynamics
25 25.5 6. Plant System Design, Control
and Instrumentation
3.8 24
-25- 25 7. Procedures-Normal, Abnormal,
Emergency, and Radiological
Control
2406/
—25 25 8. Administrative Procedures,
p Conditions, and Limitations
169 TOTALS
Final Grade %

A}; work done on this examination is my own; I have neither given nor received
aid.

Candidate's Signature
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Theory of Nuclear Power Plant Operation, Fluids, and
Thermodynamics

25.0

Besides local neutron flux, list five (5) other physical
factors which help determine actual differential worth
of a control rod (2.5)

For each of the events listed below, state which reactivity
coefficient will respond first, why it responds first, and
whether it adds positive or negative reactivity.

a) SRV opening at 100% power. (1.0)
b) Rod drop from 100% power. (1.0)

After operating several days at 100% power, the power is

reduced quickly to 50%. Describe in general terms what

will happen to power level over the next 24 hours if no

further changes are made in rod positions or recircula-

tion flow. (2.0)

Assume the reactor is operating at 100% power in 3-element
control and one recirculation pump trips. Indicate how each
listed parameter would initially respond (increase, decrease,
remain the same) and briefly explain the reason for the
response.

a) Reactor power (neutron flux) (1.0)
b) Reactor water level (1.0)
c) Feedwater flow. ‘ (1.0)
a) By what method is Samarium removed from the reactor

poison inventory? (0.5)
b) When does Samarium reach its peak value? (0.5)

c) When would you expect the reactor to be Samarium-free? (0.5)

- Category 5 continued on next page -
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Critical power is defined as: (0.5)

a) The value of the critical power ratio associated with
the most critical assembly in the reactor core.

b) The bundle power which causes critical quality (boiling
transition) to exist at some point in the bundle.

¢) The power in a fuel rod which causes critical quality
(boiling transition) to exist at some point on the rod.

d) The power at which the fuel assemblies go critical
regardless of the quality of the ccolant in the core.

True or False A BWR control rod will have a lower rod worth
at high moderator temperatures than at low temperatures.

(0.5)

Reactor coolant is at 4Z0°F and 650 psig. Is the fluid
saturated, subcooled, or superheated? I[f the fluid is not
saturated, by how many degrees is it superheated/subcooled?

Show all work if applicable. (1.0)

5.9 In terms of extracting energy from steam, which of the following
statements best describes why the condenser i1s operated at
a vacuum, (0.75)

a) Less energy is extracted from the steam but overall plant
efficiency is increased.

b) As the vacuum is increased, the saturation temperature
of the steam is decreased, allowing more energy to be
extracted.

c) As the vacuum is increased, the saturation temperature
of the steam is increased, allowing more energy to be
extracted.

d) The amount of energy extracted from the steam is not
dependent on condenser vacuum,

Category 5 continued next page



5.10

5.1

5.12

5.13

5.14
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State four (4) factors in a reactor heat balance. For
each one, tell whether it is a heat input or a heat output
and give a brief description as to why. (2.0)

How long will it take to increase power from 75 watts
to 750 kW on a 45 second period? Show all work. (2.0)

A centrifugal pump is forcing water through a given length

of 2-inch diameter Tine. An operator revalves the system

so that it pumps through the same length of 1-inch diameter

line. What happens to the pump discharge head, pressure

drop in the line, and the flow? (1.0)

a) Discharge head increases, pressure drop increases and
flow increases.

b) Discharge head decreases, pressure drop decreases and
flow decreases.

c¢) Discharge head increases, pressure drop increases and
fiow decreases.

d) Discharge head decreases, pressure drop decreases and
flow increases.

A centrifugal pump operating at 1800 rpm is pumping 400

gpm of water at a discharge head cf 20 psi using a power

of 5 KW. If its speed is increased to 2700 rpm, which one

of the following will happen? (1.0)

a) The flow rate wiil increase to 900 gpm.

b) The discharge head will increase to 30 psi.

c) The power requirements will increase to 11 KW.
d) The discharge head will increase to 45 psi.

Define enthalpy. (1.0)

Category 5 continued next page
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5.15 The amount of Pu-239 and Pu-241 increase with core life.
Pu-239 and Pu-241 yield more neutrons per fission than
does U-235. Based upon these facts, why aren't fewer
fissions per second required to produce 100% power?

a) What is pump runout and why is it an undesirable
condition?

b) Explain what is meant by pump cavitation. State a
method to reduce or eliminate cavitation.

a) Explain what is meant by "shutdown margin ".

b) What is the value of the shutdown margin that must
always be maintained?

- End of Category 5 -
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Plant Systems, Design, Control and Instrumentation (25.0)

What is the purpose of the newly installed LLS SRV System
and how does it function to fulfill that purpose? (2.0)

Since all the condensate returning to the reactor vessel

is continually cleaned by the condensate demineralizers, why
is the RWCU system needed? (1.0)

Explain the problem and consequences of admitting steam to
the turbine seals if the turbine rotor is not turning. (1.0)

What is the preferred alignment of control rod drive water

pump suction when condensate pumps are running and what is
the reason for this? (2.0)

With regard to the nuclear fuel:

a) List four (4) ways to verify the correct orientation of
a fuel assembly within a control cell. (2.0)

b) Why are the fuel pellets chamfered? (1.0)
With regard to the Reactor Recirculation System:

a) What is the source of water to the recirculation pump
seals to cool and keep the seals clean? ({0.5)

b) If only one recirculation pump is running and the
reactor coolant is at an elevated temperature, what are
two important limitations on starting up the second pump? (1.0)

¢) True or False Startup of a second recirculation pump
draws more current than the first. Explain. (1.0)

Category 6 continued next page
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In the instrument and service system (I & SA System):

a) When air pressure drops below certain levels, inter-

locks function to try to maintain air pressure for vital
instruments. What are these three interlocks?

Include setpoints. (2.0)

b) True of False. Instrument air is oil-free because the
air compressor cylinders have no oil lubrication. (0.5)

In a situation where the plant is at power and a LOCA
occurs, what diesel stop signals are effective? Assume

startup and backup power are not available. (1.5)
a) Describe the "cne-out-of-two-twice" logic as used by

RPS. A simple sketch may be used. (2.0)
b) Why is this method (logic) used? 11.0)

With regard to the HPCI system:

a) True or False. The HPCI system is capable of operation
independent of auxiliary AC power, plant service air, or ex-
ternal cooling water system. (0.5)

b) What signals auto initiate the HPCI system? (Set points
also required). (1.0)
¢) What is the normal position of the minimum flow valve
(M0O-2318) when HPCI is in the standby mode? Why is it left

in this position? (1.0)

d) What is its rated flow? (0.5)

Category 6 continued next page
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Regarding the IRM system, which statement below best
describes the system? (1.0)

a) The IRM: wuses fission chamber detectors; is filled
with argon at a lower pressure than the SRM's; uses a
smaller amount of U-235 in the coating than the SRM's; uses
the Campbell method to discriminate between neutrons and
gamma.

b) The IRM: wuses sensitive ionization chamber detectcrs;
is filled with argon gas at a pressure lower than the SRM's;
uses a lower voltage than the SRM's; uses a pulse-height
discriminator to discriminate between neutrons and gamma.

¢) The IRM: uses fission chamber detectors; is filled
with argon gas at a lower pressure than the SRM's, uses a
lower voltage than the SRM's; uses a pulse-height dis-
criminator to discriminate between neutrons and gamma.

d) The IRM: uses sensitive ionization chamber detectors;

is filled with argon at a lower pressure than the SRM's,

uses a larger amount of U-235 in the coating than the SRM's;

uses the Campbell method to discriminate between neutrons

and gamma.

With regard to the Rod Block Monitor (RBM):

a) At what power levels is it enforced? (0.5)

b) What is the high reference set point for the rod block
trip unit during two recirculation loop operation? (0.5)

¢) What parameters does the RBM use to generate rod blocks?(1.0)

d) True or False The hi?h reference setpoint of the rod
block trip unit is the only RBM setpoint required by Tech
Specs as a Limiting Condition for Operation. (0.5)

- End of Category 6 -
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Procedures - Normal, Abnormal, Emergency and Radiological

Control
Regarding normal fuel handling procedures:

a) How can you tell if a load shackle has been lcad
tested?

b) How many people are in a full complement of a fuel
moving crew for fuel moves made within the reacior vessel
or reactor vessel cavity?

During fuel moving, where is the second Control Room
Operator stationed and what is his function?

d) True or False. During functional subcritical checks a

7.2

7.3

Ticensed operator is required to confirm control rod

movements on the refueling floor by direct line-of-sight
observation.

Relative to the Plant Emergency Instructions for Reactor
Vessel Low Water Level (A.1):

a) List the six (6) of the eight (8) immediate actions
(operator actions). List only key actions, not the
detailed steps of each action.

b) What additional source of water can be used if the
normal sources are insufficient or not working?

In the Integrated Plant Operating Instructions (IPOI) for
reactor plant startup (Section II C Plant Startup):

a) What is the recommended stable period for approach to
the power range?

b) What is considered to be too fast a period?

(25.0)

(0.25)

(0.25)

(1.0)

(0.5)

(2.0)

(0.5)

(0.5)
(0.5)

¢) What is the stated reason for preferring the recircula-

tion control to be in Master Manyal mode-fo¥ speeds above
507 utation pump speed?

(1.0)

Category 7 continued next page
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Regarding Operating Instructions No. 50, Reactor Core
Isolation Cooling System (RCIC):

a) True or False. The procedure advises tha

is in the level control mode, - ich water is

pumped into the v ntrolled by the rate of change (0.5)
0.5

b) State the three (3) conditions that make it mandatory
to initiate RCIC system operation. (1.5)

What are the three automatic actions that occur during Loss
of Main Condenser Vacuum starting with vacuum at 19 in. Hg
down to 0 inches Hg? (Include set points.) (1.5)

Regarding permissible radiation exposure limits:

a) What is the DAEC administrative exposure guide for
whole body radiation in mrems per day for an individu2!. (1.0)

b) Are the permissible limits for exposure to the lens of
the eyes more, less, or the same as whole body limits? (1.0)

¢) A health physics representative monitors a work area

and finds only 3 mrem/hr direct radiation. Will a RWP be
required to perform work in this area? (0.5)
Regarding the Emergency Cperating Instructions, Section 5,

Loss of all AC power (Station Blackout) during power

operation:

a) Why are HPCI and RCIC used in this case? (1.0)
b) How is the vessel pressure controlled? (0.5)
While operating at rated power, a single relief valve lifts:

a) List four (4) symptoms (besides the ADS Safety Valve

Leaking Annunciator) that would indicate that it has failed

to reseat. (1.0)
b) At what suppression pool temperatures is a scram a
requirement? (0.5)

Category 7 continued next page
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During a normal! shutdown:

a) Why should you avoid operation with two condensate pumps
and one reactor feed pump? (1.0)

b) At what power level is the rod sequence control system
(RSCS) required to be operable? (0.5)

c) What is the highest power level at which the turbine may
be unloaded and shut down? (0.5)

d) Why should you avoid inserting all four (4) SRMs at
once? (0.5)

e) The procedure cautions that problems may arise in proper
feed water regulation if you fail to maintain sufficient

bypass steam flow while lowering pressure to 500 psi.

Explain how this might cause a scram in the IRM range. (1.0)

According to IPOI Vol. C-1.0, Section III, Reactor Scram,
following a reactor scram:

a) What are the two conditions that require you to perform

loss of shutdown margin IPOI C.I1.D0.2? (1.0)
b) State the indicated reason for placing the reactor mode

switch in the shutdown position, (0.5)
¢) How is water level maintained and at what level? (1.0)

d) What actions are to be taken to reduce reactor pressure
if *the MSIV's close? (1.0)

Concerning the Standby Liquid Control System (SBLC):

a) Name four conditions or combination of conditions that
indicate a need to initiate SBLC. (2.0)

b) What .ecticns of the SBLC system are heated? (0.5)

End of Category 7
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8.0 Administrative Procedures, Conditions and Limitations

8.1 Regarding the shift manning requirements and duties:

a) What are the manning requirements for the minimum

shift crew when the reactor is in other than a cold shut-

down mode and is not in the refuel mode at < 140°F. List

the six (6) positions/categories and the number of each as
required by Administrative Control Procedure No. 1404.1,

Shift Organization, Operation and Turnover. (3.0)

b) State the control room manning requirements when the
reactor is operating. (1.0)

¢) Which positio 0es not have a
deleted ver form? (0.5)

8.2 Under what conditions may operations personnel challenge a
direction given by an operation shift supervisor? (2.0)

8.3 a) True or False. Anyone who recognizes a problem that
should be corrected by the Maintenance Department can
initiate a Maintenance Action Request (MAR). (0.5)

b) True or False. Instrumentation found out of tolerance
during surveillance testing and reported on a deviation
report does not require a MAR to perform corrective
adjustment.

8.4 With regard to revision of procedures and instructions:

a) Who by title, controls the Temporary Revision Log?

b) Who by title, controls the Permanent Revision Log?

¢) List by title three (3) persons or groups uf persons
who are responsible and authorized to review and approve
procedure and instruction revisions submitted to them?

Category 8 continued next page
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8.5 a) Describe the differences in using a hold card and a

8.6

8.7

8.8

8.9

warning tag. (1.0)
b) Under what conditions should more than one set of tags

be placed on a piece of equipment? (1.0)
c) Who is responsible for maintaining the Hold-Off Log

Book, and where is it to be kept? (1.0)
a) Fill in the blanks in the following statement:

The purpose of the end-of-cycle recirculation pump trip
(EOC-RPT) is to prevent adding (1)

reactivity from (2) at a faster rate

than the (3) can add (4)

reactivity during a scram. (2.0)
b) What two events will cause the EOC-RPT to function? (2.0)

List four (4) of the six (6) safety limits for the Duane
Arnold Plant. (4.0)

Which statement best describes the criticality design
feature of the spent fuel storage racks?

A Keff less than or equal to:

a)
b)
c)
d)

a)

0.95 when flooded with borated water.

0.995 when flooded with borated water.

0.95 when flooded with unborated water.

0.995 when flooded with unborated water. (0.5)

According to Tech Specs, how many persons are required

to be maintained as a fire brigade on site at all times? (0.5)

b)

How many persons on the shift crew must be excluded? (0.5)

Category 8 continued next page
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8.10 a) During a plant alert or emergency, what are the first
two (2) duties of the plant emergency coordinator (in general
terms)? (1.0)

b) Who will normally fill the plant emergency coordinator
position initially during off-shift hours? (0.5)

According to the procedure for Control of Jumpers, Lifted
Leads and Test Box Devices:

a) Who must authorize each jumper or lifted lead? (0.5)

b) Where is the Jumper and Lifted Lead Log to be main-
tained? (0.5)

End of Category 8
End of Exam
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Table 1. Saturated Steam: Temperature Table—Continued
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ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

5.1 1. Location in core

2. Positioning of adjacent control rods

3. *Effects of Xenon poisoning

4. Installed poison concentration in the rod

5. Moderator temperature 0.5 for each

6. *Core age of 5 (2.5)

7. Void content

8. Type of poison used in the rod

9. Area of the rod

10. Variations in the thermal diffusion length

11.  "Burnout" of the rod from age

Ref: DAEC Reactor Theory Part 31, Control Rod Worth.
* Not mentioned in the training material.

5.2 a) First effect of decrease in pressure is to cause
increased voids, void coefficient would add negative
reactivity. (1.0)

b) Rod drop inserts positive reactivity causing power to
increase, fuel temperature increases before hest can affect
moderator temperatures, and Doppler is first to react by
adding negative reactivity. (1.0)

Ref: DAEC Reactor Theory, Part 26, Reactivity Coefficients
and Defects

5.3 The power level will decrease for several hours because of
xenon build up. After the peak xenon is reached and it
starts decaying to the 50% equilibrium level, the power
level will increase. (2.0)

Ref: DAEC Student Handout "Reactory Theory-Xenon", p.8
Fig 33.6

5.4 a) Decrease (0.5) due to increased void content in the
core as recirc flow decreases. (0.5) (1.0)




5.6

507

5.8

5.9

ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

b) Increase (0.34) due to increased voiding in the core
(0.33) and recirc. pump no longer taking suction on the
annulus (0.33).

¢) Decrease (0.34) due to steam flow decrease (0.33) and
level increase (0.33).

Ref: BWR Transient Analysis

a) By neutron absorption (Samarium burnout)

b) About 12 days (0.25) after a reactor shutdown (0.25)
c) In a new core before startup.

Re;:aaoAEC Student Handout, "Reactor Theory", Chapter 32
an :

b
Ref: DAEC Student Handout, "Heat Transfer", p. 12.3
False

Ref: DAEC Student Handout, "Reactor Theory-Control Rod
Worth", page 7.

420°F Sat. pressure = 308,78 psia
650 psig = 664.7 psia: Sat. temp. -‘f§].3°r
.
Fluld fs subcooled (0.5) by n.s'r%
Ref: Steam Tables
b) As vacuum is increased, the saturation temperature of
the steam is decreased, allowing more energy to be
extractea.

Ref: DAEC Student Handout “"Thermodynamics:, p. 17-22 and
Steam Tables.

(1.0)

(1.0)

10.5)
{0.5)
(0.5)

(0.5)
(0.5)

E;

{0.75)



5.10

5.12

5.13

ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84
a) Feedwater flow - heat input (0.25) going into the
vessel (or system) with positive enthalpy. (0.25)

b) Steam flow - heat output (0.25) due to steam removing
energy from the core. (0.25)

c) Reactor core thermal energy - heat input (0.25), primary

source of the thermal energy (0.25).

d) Recirc pump - heat input (0.25) due to energy added
to the fluid in the core Eor system) by the pumps. (0.25)

e) CRD flow - heat input (0.25) due to fluid flowing into

the core (or system) (0.25) with a positive enthalpy. (See

Ref. for additional inputs/outputs if named).
Grading 0.5 for each correct input/output (4 required)

Ref: DAEC Student Handout, "Thermodynamics", Chapter 18
"Reactor Heat Balance".

414.5 sec or 6.9 min.
P = 750 KW Po = 75w t = 45 sec
P=Pe t/x " t=11n E—u
o P°
t = (45 sec) In 7—57‘5’-9—0-9 = 45 In 10000

= 45 (9.21) = 414.5 sec = 6.9 min

Grading 1.0 for method (correct use of P = P e t/T)
1.0 for correct answer

c

Ref: Application of fluid flow fundamentals as in DAEC
Student Handout, "Fluid Flow".

d) Discharge head is proportional to nz. %%%g 2 - 2.25;
2.25 X 20 = 45

Per: DAEC Student

2Handout. “F}uid Flow", p. 4-6
Flow = n; Head « n

, Power « n~,

(2.0)

(2.0)

(1.0)

(1.0)
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5.14

5.15

5.16

5.17

ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

Enthalpy of a substance is defined as the sum of the
internal energy (0.5) and the P-V energy (0.5) (P = pressure,

V = volume). (1.0)

Ref: DAEC Student Handout, "Thermodynamics", Chapter 3,
p. 3-4.

The average energy released per fission determines the

fission rate r:quired for a specific power level, not the

number of neutrons. Since all fissions produce an average

of approximately 200 MeV, the number of fissions per unit

time required to produce 100% power is essentially the same

at BOL and EOL. (1.5)

Ref: DAEC Student Handout - Reactor Theory Chapters 8-12.

a) Pump runout is the term used to describe a centrifugal

pump when it is pumping at its maximum capacity (0.5). The

increased flow causes the mot05'§;¥draw more current 3:§fmay ;

damage the motor winding (0.25). may alSo Cause cavi ~ (0.75
’ 9 ) (l.uc::,(o‘/o for ©1f) -(_2-

b) If the pressure drop in a pump is great enough, or if

the temperature of the liquid is high enough, the liquid

may boil in the pump. When this occurs, the pump is said

to be cavitating. Damage occurs when the bubbles collapse

(0.5). To prevent cavitation, the pump must have some

minimum positive pressure at the pump suction (NPSH). This

can be dealt with in two ways: (1) by increasing the suction

pressure or (2) by cooling the fluid being pumped. (0.5 for

either method or stating to increase NPSH) (1.0)

Ref: Student Handout "Fluid Flow", p. 4-4 & 4-5.
a) Shutdown margin is the amount of reactivity that the core

is or can be made subcritical from its present condition with
the most reactive control rod withdrawn from the core at any

time during the core cycle. (0.5)
b) 0.38% ak/k (0.5)

- End of Category 5 -
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ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

Plant Systems, Design, Control and Instrumentation (25.0

)

6.1

a-uwnﬂ( o

Guswer

6.2

6.3

6.4

When a Safety/Relief valve reseats, the steam will condense
and draw water into the discharge piping. If the valve is
opened again, excessive pressure would be exerted. A vacuum
relief valve is installed in the discharge piping from each
valve and will open to prevent the formation of a vacuum.
During small break LOCAs or abnormal pressure transients,

there is not enough time for the vacuum breakers to cleafn’——”/’,,_*__-—\

0
added during the 1983 refueling outage.

the water leg b e Safety/Relief pe
0 mitigate the postulated thrust load¢concern of subsequent Combainmeat a<d
SRV actuations,|Tow-Low Se relier Togic (WATCh 757N \ 4,ccneme gop 4,
m‘ﬂv—éjntrol system for PSV 4401 and 4407) was ff_ ey
The LLS System will

Marled

W’:”

automatically control reactor pressure by opening and closing
the LLS SRVs in response to reactor pressure as sensed by

four independent pressure switches. (2.0)

(The above details are primarily for the benefit of the
grader. Such detail is not required in the candidates
answer. The basic reason and function will suffice.)

Ref: DAEC System Description A-6 Main Steam p. 13

It is needed to remove particulate matter, minerals and
contaminants that would otherwise concentrate in the vessel

because they do not carry over with the steam. (1.0)

Ref: DAEC System Description B-4, RWCU.

Uneven heating will result in a bowed rotor. (1.0)

Ref: System Operating Instructions 0I-93 p. 1
(Main Turbine & Turbine Control System)

To the condensate reject line (1.0). The reason is to

provide high quality deaerated, low conductivity water to
control rod drives (1.0). (This will prevent cracking of
CRD retainer tubes due to thermal cycles with exposure to

aerated cooling water) (2.0)

Ref: DAEC System Operating Instructions 0I-55/56 e 3
(CRD System).



6.5

6.7

ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

a) Correct orientation of a fuel assembly within a control
cell can be verified in seven ways:

i) The channel fasterner (spring clip) should be at the
center of the four-assembly cell. 2) The fuel channel

spacer buttons should be located on the inside surfaces of

the four bundle array. 3) The fuel orientation boss on the
fuel assembly handle should point toward the center of the
four bundle array. 4) The serial number of the assembly
should be readable from the center of the cell. 5) Gadolinia
rod location, as identified by extended upper end plugs,
sho.’d be correct. 6) Fuel rod location by enrichment, as
determined by upper tie plate hole sizes should be correct.

7) The cell should be symmetrical. (2.0)

Grading, 0.5 points each for any 4 of the above.

Ref: System Description A4. Nuclear Fuel and Control Rods,
p. 62b-15.

b) To minimize the consequences of pellet-clad interaction (1.0)
Ref. Same as above, p. 62b-5.

a) Control Rod Drive (CRD) Hydraulic System water. 0.5
) Mey also be u\lcﬁ-( . m)miy—pur‘c" ({-cu"obb answer Ll

Ref: DAEC System Description, Chapter A-2, p. 4

s ‘,
b) Operating pump must be < 50% flow, or speed locus must AT of < 12
conform to chart in 0I-64, (0.5) and aT between idle 1009/’:.'_:';' '.*l“:L’f
and vessel coolart temperature must be < 50°F., (0.5) (1.0} -
L1560, AT of < I43°F Top of vesrel! 4o bottow drein (0-5)

Ref: DAEC 0I-64, Reactor Recirulation System, p. 5,6

%) ;rue. (0.5) Because of reverse flow in the idle loop.
0.5

(.0)

Ref: Same as (a) above, p. 29
Vital Inst. air header isolation (0.33) 3 in. (0.33)
Service air header isolation (0.33) 82 psig (0.33)

Isolation of two (non-critical) instrument air headers
(0.34) 80 psig (0.34) (2.0)

Ref: DAEC System Description, Chapter F-8, p. §




ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

b) True (0.5)
Ref: Same as (a) above, p. 2
6.8 1. Engine overspeed (0.5)
2. Generator lockout (0.5)
3. Manual Remote (0.5) (1.5)
Ref: DAEC System Description, Chapter G-2, p. 23
6.9 a) There are two sensors for each variable monitored by
one RPS channel. There are two channels or Trip Systems,
A & B.
If either of the two sensors in a trip system trips, it
causes the affected trip system to de-energize - causing a
half-scram. This is the “one-out-of-two" part.
Both RPS trip systems must be de-energized to cause a
full scram, thus the condition must occur "twice".
RPS-A | RPS -6
B A~ B, "“B
1&»:« Em«‘ l dens fen for
! K,
<A fK“ .
Ak o
: A
5 Ko
5 Ke
B2
A
Full credit for either explanation or sketch (2.0)

7




6.10

6.12

ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

b) This logic is used to provide a high degree of
reliability, or spurious trips are avoided and real
trips are effective 1.0

g

Ref: DAEC System Description, Chapter I & C - 7, p. 9.

a) True (0.5)
Ref: DAEC System Description, Chapter C-3, p. 1.
b) 1. High drywell pressure (0.25); 2 psig (0.25) {0.5)
2. Reactor low low level (0.25); level 2, 119.5"
(0.25) (0.5)

Ref: Same as (a) above, p. 12, and Tech Specs, table
3.2-13, p. 3.2-8, 9.

c) Closed (0.5). Because if left open it would drain
water from the CST into the suppression pool (0.5). 1.0

8

Ref: Same as (a) above, p. 26.

d) 3000 gpm 0.5

E

Ref: Same as (a) above, p. 8.

1. (.0
Ref: DAEC System Description, Chapter ! & C - 1 and I &

€ ~2.

a) Above 30% power. (0.5)

Ref: DAEC System Description, Chapter 1 & C - 5, p. 2

Ref: Same as (a) above, p. 11 and Tech Specs, Table

3-2'(:) p- 3-2']6. (.“ W*:‘f') it a ‘”6’
rod block i case (dbw +353)
FRP ) #}/}—I'JL/IO & Screom .
e 0.5
wiep) (ecat)  10.5)
¢) Rod selected (0.25). The LPRM outputs from LPRM strings

adjacent to the selected rod (0.25), a reference APRM signal
(0.25), and a flow-biased reference signal (0.25). (1.0)

b) (0.66W + 39%) or (0.66W + 39) (

Ref: Same as (a) above, p. 2.

8



ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

oot Clock M anchr downscale | ; b5
4 ’I;uéf f;lgg, (,6?‘;25‘ Spec 64£;>) (0.5)

Ref: Same as (a) above, p. 11, and Tech Specs p. 3.2-16

- End of Category 6 -



ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

7.0 Procedures - Normal, Abnormal, Emergency and Radiological
Control (25.0)

7.1 a) They are painted yellow on one side. 0.25
b) Three o.,_{ ik (0.25)
c) The second operator is stationed at I1C-05 (0<5) to
_— observe nuclear instrumentation, (055) communicate w/refuel
bridge Loi&? and update fuel board area plan. (0<% (1.0)
2. o ¥
d) False 0.5

Ref: DAEC FRCHP #5 p. 4, 8, 9, 9.

7.2 a) 1. Verify automatic actions, manually initiate any
automatic actions which failed to function.

2. Evaluate coincident alarms

3. NMaintain Water Level with the feedwater and/or ECCS
Systems.

4. Control Reactor pressure with the relief valves in

accordance with Operating Instructions 62/80/83 Section
5.1

5. Initiate follow-up procedures for scram and plant
shutdown.

6. Return to condenser operation as a heat sink when
_conditions permit.

7. Proceed with plant cooldown.
8. Initiate suppression pool water cooling.

Grading 0.33 to 0.34 points for each correct action, in any

order. (”.0)
b) The CRD water via the CRD return Tine/spectacle flange. (0.5)
7.3 a) 60 - 100 seconds. (0.5)

b) 30 seconds or less. (0.5)



ANSWERS TO DUANE ARNOLD SRO EXAM 03/27/84

’ 2
“‘Sﬁ” 7"’6 : : $ wrd - it 100 9 AN
M‘m-ll_lm%—ﬁpccu CU—rooer— TV
?ceud’. =
Ref: DAEC IPOI Vol. C 1.0, Section I, Part II C Plant
Startup
7,‘,5,4” 7.4 —a)—False— {05}
7“/“ dddd b) It is mandatory that RCIC System operation be initiated

when:
1. The reactor is shut down or generating power at a
rate in excess of holding the reactor condition in hot

AT standby, and
- 4

2. Feedwater is not available to the reactor vessel,

ERpu EE:??) and

3. The reactor vessel water level is low-low. This

— condition initiates the system automatically _Lﬁ?j) (1.5)
Ref: DAEC Operating Instructions No. 50, p. 1.
7.5 1. Turbine trip (0.25) at <19 in. Hg (0.25). 0.5
2. MSIV closure (0.25) at <10 in. Hg (0.25). (0.5)
3. Turbine bypass vaives close (0.25) at 7 in. Hg (0.25). (0.5)
Ref: DAEC Abnormal Operating Instructions, p. 0-2.
7.6 a) 150 mrem/day (1.0)
Ref: DAEC RPP 2.1, p. 1
b) They are the same (1.0)
Ref: DAEC RPP 2.1, p. 1
c) Yes > 2.5 mrem/hr is a controlled radiation area
requiring a RWP (0.5)
Ref: DAEC RPP 6.1 p. 3, and RPP 5.1, p. 1
— 7.7 a) Because they do not requirgﬁzﬁectrical power. (.0)
b) SRV's, or any combination of HPCI/RCIC/ADS that is
necessary. (0.5)

Ref: Emergency operating instructions, Sect 5. Station
Blackout.

1



ANSWERS TO DUARE ARNOLD SRO EXAM 3/27/84

7.8 a) 1. Reduction in station electrical output ( ~— 50Mi(e))

2. Increased valve outlet temperature (recorders
TR-4400 A,B,C, and D on panel 1C21)

3. Reduction in indicated steam flow

Osciliations in feedwater flow (minor)

Oscillations in vessel water level (minor)

White 1ight de-energized on 1C21 (Tail pipe

4

5

6. Increasing torus temperature

wessure switch 2/3 logic for each valve)

8. Nois: in torus

Grading: 0.7% points for any 4 of the above or Other

SO Sl reasonable answers includes. Computer primtodt (1.0)
FZucﬂma£@9 Tores Level
b) 110°F (0.5)
Ref: Plant Emergency Instructions IPOI Vol C-2.0, Section
B, B.9, p. 11.B.74 & 15
7.9 a) To avoid condensate pump vibration. (1.0)
ble f re‘oa.lw"/& note
PR b) 30% power (207, alsc aceapdable b o Cpec raqurieint wet) (0.5)
ey c) 30% power [.hich the bypass va]vegAcgﬁr h: d]ef (0.5)
d) Inserting all four SRM's at once may cause an
IRM scram due to noise from SRM drives. (0.5)

e) If there were large feed flow fluctuations adding a

large amount of low temperature water could insert positive
reactivity -- moderator temperature coefficient effect (1.0)
Ref: 1POI Vol C-1.0, Section V, shutdown.

7.10 a) 1. Two or more adjacent control rods not inserted past

position 06, or (0.5)

2. Twenty-two or more of the total number of control

rods not inserted past position 06 (0.5)
12



ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

b) To prevent MSIV closure in the event main steam line
pressure falls to 850 psig with switch in run.

¢) The reactor feedwater control system (0.5) At 175",

rovided gperator sets countrols to 175" (0.5
pb“bl 02p 1 ECfo 194" also u¢¢,,/¢.9 ("(rﬂ‘) ‘Idl-*)

d) Start HPCI and RCIC turbines pumping water CST to CST.

Ref: 1IPQI Vol C-1.0, Section III, Reactor Scram

7.11 a) 1. Control rod system unable to maintain Rx sub-

critical and Rx level cannot be maintained above
119.5 inches.

2. Control rod system unable to maintain Rx sub-
critical and torus water temperature cannot be main-
tained below 110°F,

3. Increasing SRM, IRM, LPRM, or APRM levels.

4. Reactor subcritical, but will reach criticality
within two (2) hours.

5. Reactor critical at a power level sufficient

to increase reactor coolant temperature and/or steam
flow at a rate in excess of that attributable to
reactor decay heat alone.

6. A hazard involving reactor safety exists to
personnel, to the environment, or to the plant, and,
in the judgement of the senior operator on duty, this
hazard requires a reactor shutdown when sufficient
negative reactivity is unavailable from the control
rodus.

(0.5) for each of four correct answers.

b) The storage tank (0.25) and the piping up to the pump
suction (0.25).

Ref: Operating Instructions No. 53, and IPOI C.II.D.2
(Plant Emergency Instructions) Loss of Shutdown Margin

End of Category 7

13
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(.0)
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(0.5)




ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

8.0 Administrative Procedures, Conditions and Limitations (25.0)
8.1 a) Operating Shift Supervisor (SRO) 2 0.5 points
Nuclear Station Operating Engineer (RO) 1 for each
(f.,w ass'#) Assistant Nuclear Station Operating Engineer (RO) 1 correct
Second Assistant Nuclear Station Operatinn answer
Engineer (RO) (Secami B“'S*’—J-S Bibreviatad i tles

]
Nuclear Station Auxiliaries Engineer (fax cperader]] awepéebic
Shift Technical Advisor 1 (3.0)

b) A senior licensed reactor operator should be in
control room at all time. A licensed reactor operator

should be in the control room at all times. (1.0)

Aoleted

Ref: Admin. Control Procedure No. 1414.1

8.2 Operators shall challenge any direction given by a Operations
Shift Supervisor or Upper Level Supervisor if, in his/her
Judgement, the direction is imprudent due to existing
conditions or his/her understanding of the same, or if, in
the fulfillment of that direction, the potential exists
for violating technical and/or Environmental specifications,
or an approved plant procedure. Final authority shall
reside with the Operations Shift Supervisor or Upper

Level Supervisor. (2.0)
Ref: Admin. Control Procedure No. 1404.1

8.3 a) True (0.5)
b) True (0.5)
Ref: Admin. Control Procedure No. 1408.1

8.4 a) The Operations Shift Supervisor (0.5)
b) The Support Services Supervisor aite daigsielie (0.5)

c) 1. Operations Shift Supervisor (1.5)| PlLewt Supt. , & ltenstt nutiers
of Qeckums Commctieg

2. Plant Management Staff (0.5) Al supervisers, ald superinkendends
(Qust 2 ave plont M’Cw‘y}!‘.f{)
3) Operations Committee (0.5) pev 8¢ 1vo6.3 pr (1.5)

Ref: Admin. Control Procedure No. 1406.3
Revision of Procedures and Instructions.

Category 8 continued next page
14




8.5

8.6

8.7

ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

a) A hold card is attached to a switch, a device serving

a@s a switch, or to a valve when it is required that the

switch or valve be maintained in a specified position to
safeguard human life. The hold card is not to be used

when human life is not endangered. (0.5)

A Warning Tag shall be attached to a switch, a device

serving as a switch or to a valve to safeguard equipment,
service, or for other operational reasons. To be used when
human 1ife is not endangered if the component or device is
operated. 0.5

8

b) When there are multiple clearances e.g. more than one
group working on a system or component (0.5) and it is

impractical or unsafe to issue one clearance (0.5). (1.0)
¢) The Operation Shift Supervisor maintains the Hold-Off

Log Book. (0.5)
It is kept in the Control Room. (0.5)

Ref: Admin. Procedure 1404.5 Hold-off-Procedure.
or Pressure€

340“30) or 4"5;»( *"p
a) (1) positive (0.5), (2) collapse of voidﬁ‘(o.s),

(3) control rods (0.5), (4) negative (0.5) (2.0)
b) Fast closure of the turbine control valves, > 30%

power. 1.0
Closure of the turbine stop valves, > 30% power. (1.0)

Ref: DAEC System Description, Chapter A-2 p. 16, 42
Table 1

1. Thermal power shall not exceed 25% of rated thermal
power with vessel pressure less than 785 psig or core flow

.gigaﬁgrythan 10% of rated.

2. MCPR shall not be less than 1.07 with vessel pressure

greater than 785 psig and core flow greater than 10% of
rated.

3. Maximum system pressure in the vessel steam dome of
=328 psig.

133

4. Vessel water level must be not less than 12 inches

above the top of the normal active fuel zone. (344.5
inches above vessel zero)



ANSWERS TO DUANE ARNOLD SRO EXAM 3/27/84

5. Each required scram must be initiated by its primary
source signal.

6. Maximum pressure in vessel dome of 135 psig when RHR is
in shutdown cooling mode

Grading, 1.0 point each for any four of the above.

8

Ref: Tech Specs Sections 1.1 and 1.2

¢ Kopg < 0.95 when flooded with unborated water

E

Ref: Tech Specs, Section 5.5, p. 5.5-1
a) 5
b) 2

EE

Ref: Tech Specs, Section 6.2, page 6.2-2

a) 1. Review plant status and event classification

EE

2. Verify notifications are being made

Ref: Emergency Plan Implementing Procedures 7.1
Emergency Coordinator Duties

b) The Operations Shift Supervisor
Ref: EPIP 1.1, p. 1

[g

a) The Operations Shift Supervisor

EE

b) In the control room

Ref: Admin. Control Procedure 1410.6, Jumper and Lifted
Lead Control, p. 3, 4.

End of Category 8
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1.0

1.1

1.2

Duane Arnold RO EXAM - 3/27/84

Principles of Nuclear Power Plant Operat1on Thermodynamics, Heat
Iransfer, and Fluid Flow (25.0)

With regard to fluid flow through a pump: 0. <

a. Define cavitation. j},ZS)

b. Briefly, what does Net Positive Suction Head (NPSH)
measure? (Do not give an equation.) (U.79)

¢. During normal operation, what interlocks ensure an
adequate NPSH Tor tne recirculation pumps? (0.75)

Assume Duane Arnold is operating at 100% power when a manual

scram is initiated. Initially, do the items below increase,
decrease, or stay the same? élve a short explanation to

Justify your answer. (Assume no operator actions taken.)
a. Core flow (0.75)

b. Flow through control rod drive pumps (0.75)

- Category 1 continued on next page -



1.3

1.4

To ensure fuel rod integrity at power, certain parameters are
monitored (directly or indirectly). For each of the four

“fuel integrity items" (a-d) listed below, pick the one
“parameter” from the list (1-8) below which most closely
corresponds to it. (A number for each letter is sufficient
in your answer,)

Fuel Integrity Items

a. The maximum of this parameter is specified to limit plastic

strain and deformation of cladding to less than 1%. (0.5)
b. Specified to maintain adequate margin to the onset of

transition boiling. (0.5)
c. The parameter specifically limited to assure that a peak

fuel cladding temperature of 2200°F will not be exceeded. (0.5)
d. Individual bundle power divided by core average bundle

power. (0.5)
Parameters
1. LHGR 5. DNB
2, Radial Peaking Factor 6. Boiling Length
3. Critical Quality 7. MCPR
4. Axial Peaking Factor 8. APLHGR

With respect to reactor coolant quality:

a. Why are the technical specification limits on chloride
more restrictive for startup than for power operation? (1.5)

b. What control room indicator(s) does the operator have
that chloride concentration is within limits? (0.5)

- Category 1 continued on next page -




1.5 The following statements are concerned with subcritical
multiplication. Choose the one underlined word that
will make the sentence correct.

a. As Kq¢s approaches unity, a larger/smaller change in
neutron level occurs for a given change in Keffe (0.5)

b. As Kg¢s¢ approaches unity, a shorter/longer period of time
is required to reach the equilibrium neutron level for a
given change in Kg¢s. (0.5)

1.6 Which one of the following conditions will result in an increase
in control rod worth? Why does it? (1.5)

a. an decrease in void fraction ) ﬂlre
(5:7 an increase in moderator temperature fJDtLEZijFLMADMJ4'
S xyV

(§:) an increase in control rod density
d. an increase in fuel temperature

1.7 With regard to the effects of equilibrium Xenon (the reactor
has been operated at a constant power for many hours):

a. If reactor power is then doubled, will the new equilibrium
Xenon concentration be exactly twice as great? Explain. (1.5)

b. If the reactor is shut down, initially by 1% aK/K, will
the initial effect of Xenon be to increase or decrease
the shutdown margin? (0.5)

1.8 With regard to Delayed Neutrons:
a. Define Beta (0.75)

b. Explain how and why the value of Beta changes from
eginning of core life to end of core life. (0.75)

| c. Explain the effect on reactor control of the change
in Beta with core life, (0.75)

- Category 1 continued on next page -



1.9

1.10

1.11

Concerning reactivity coefficients, fill in the blank with the
one cerrect response: more negative, less negative, the same.

a. The void reactivity coefficient becomes with an
increase in fuel temperature

b. The doppler reactivity coefficient becomes over
core life. Why is this?

What affect (1ncrease, decrease, remain the same) will a change
from 85°F to B5°F in the main condenser circulating water inlet
temperature have on the following plant parameters: (Assume

a stable power level, and conderser pressure greater than
designed optimum,)

a. Condenser Vacuum
b. Main Generator Output
c. Condensate Pump NPSH
d. Turbine Efficiency
Given:
Rx pressure at time T = 690 psia

Rx pressure at time T + 1 hr = 230 psia

a. What is the Rx cool down rate for this hour? Show all
calculations.

b. Is this rate acceptable at your plant?

Answer TRUE or FALSE for each of the following:

a. Heat transfer always takes place from high temperatures
to low temperatures.

b. Somewhere within a jetpump, water is actually flowing from
an area of lower pressure to an area of higher pressure.

C. As water flows around a bend in a pipe, the velocity of
the water is uniform throughout the diameter of the pipe.

d. The pressure in a static fluid (e.g., reference leg

of level indicator) aiways decreases with increasing
elevation of the measurement,

= Catetory 1 continued on next page -

(0.75)
(0.5)




1.13 Give four (4) inputs or outputs for a reactor heat balance,
stating whether it is an input or output and a brief
description as to why it is. (3.0)

- End Category 1 -




2,0 Flant Design Including Safety and Emergency Systems (25.0)

2.1 a. List four (4) of five (5) auxiliary systems which must
be in operation for proper starting and extended operation
of the diesel generator. .

b. During a ECCS initiation, what three (3) diese! trips are
stil) in effect?

2.2 With regard to the Standby Gas Treatment System (SGTS):

a. List the four (4) conditions that will cause automatic
initiation. (Set points also required).

b. What are the three (3) normal operating modes for an
train?

2.3 What automatic action(s) occurs at each of the following
pressures:

a. 1120 psig?
b. 1110 psig?
c. 1020 psig?
d. 900 psig?
2.4 With regard to vital loads supplied by the Service and

Instrumental Air system, which one(s) can only be isolated
by manual operated valves?

a. HPCI )
‘D, SERAM= ZU Scram
"c. 0Offgas System

d. SGTS
e, Fire Protection System
f. RHR

”

2.5 a. List the sources of water available to the suction of the
pump; specify when each is used.

b. Explain the purpose for and the operation of the RCIC
system Darometric condenser.

- Category 2 continued on next page -

(2.0)

(1.5)

(2.0)

(1.5)

(0.5)
(0.5)
(0.5)
(0.5)

(2.0)

(1.5)

(2.0)



2.6

2.7

2.8

2.9

Concerning the Standby Liquid Control system:

a. The SBLC pumps are heat traced? (TRUE or FALSE)

b. What is the purpose behind the two (2) SBLC storage tank
heaters?

Answer the following questions concerning the Core Spray
System (CSS):

a. What signals (include setpoints) will cause the CS
pump to start?

b. What is the minimum flow bypass valve setpoint
{open/ciose)?

c. What is MR used as a source for CSS pump suction
when performing core spray injection tests? Under what
plant conditions would these tests be performed?

With regard to the Reactor Building Closed Cooling Water
System (RBCCW):

a. How is temperature regulated as heat load on the system
1ncreases? .

b. Where is temperature measured?

Concerning the CRD Hydraulic System, give the appropriate

values for the following:

a. Accumulator pressure that would meet scram times at
1000 psig reactor pressure and discharge volume at
atmospheric pressure.

b. Drive water pressure at 400 psig reactor pressure,

c. Normal CRD withdrawal flow rate during 100% power
operation,

d. Flow through stabilizing valves during normal operation
(ro rod motion).

- Category 2 continued on next page -

(0.5)

(1.0)

(1.5)

(0.5)

(1.25)

(1.0)
(0.75)

(0.5)
(0.5)

(0.5)

(0.5)



2.10 State whether each of the following statements about the
AC Electrical Systems is TRUE or FALSE:

d.

b.

The power supply for 1Al and 1A2 during norma] operation
is the S/U transformer.

_."‘-u.:'.u
Startup transformer supplies 1A3,4 only when main
generator is feeding 161 KV grid.

The reactor recirculation M-G set is powered from the
1A3 and 1A4 switchgear.

When normal power returns following an automatic transfer

of the uninterrupi.able AC control power to an alternative
scurce, the transfer will occur automatically.

- End Category 2 -



(zg,o\\
3.0 Instruments and Controls (0.257

3.1 With regard to the Rod Worth Minimizer System (RWM):

a. Under what two (2) conditions will the Select Error

: indicator T7ght, amber? (1.0)
—— ;e
b. Under what three (3) conditions will the Withdraw Error
display window be biank? (1.5)
c. TRUE or FALSE: A rod block is applied upon the second
Tnserticn error. (0.5)
3.2 For the events listed, match the action, or actions, that
will occur in the Recirculation System, Assume that the
pumps are running in high speed. (An action may be used
more than once) (2.5)
Events:
I.” Suction or discharge block valves <90% open
2. Vessel hi presssure (ATWS)
3. Turbine stop valve closure <90% open when 230% Rx power
4, LPCI loop selection logic initiation
5. Generator lockout relay tripped
M Actions: gl el
L a. Trip of drive motor (MG L2& Lo /12700
" - b. Trip of recirculation pump v277%

3.3 With regard to the Automatic Depressurization System (ADS):

a. List (including setpoints) the automatic
activation sequence for ADS. (3.0)

b. How is high flow through a relief valve sensed and
indicated? v (1.0)

- Category 3 continued on next page -
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3.4 In reference to the Source Range Monitors (SRM):

a.

b.

,‘)A]M'r-

e

3.5 With

What two (2) types of radiation are separated by the
pulse height discriminator (PHD)? Which one causes
output from the PHD? (1.0)

Indicate (by yes or no) whether the following trip
circuits in tﬁe SRM eTectrical circuitry will ganerate
a signal for use in the RSES rod block circuitry: (3.0)

. Downscale

. Retract Permit

Upscale High

Upscale High High (shorting links installed)
Inop.

Reactor period.

OB W N
-

regard to the Reactor Manual Control System (RMCS):

What action(s) is required to test the rod drift alarm

circuity and what indicates the test is satisfactory? (1.5)

b.

Under what conditions, and in what manner will the
Refuel Mode Select Permissive be indicated? (1.5)

3.6 Duan

Can an overtravel alarm be received if the control rod
is connected to 1ts drive unit (yes or no)? (0.5)

e Arnold is at 100% power with the Feedwater Control

System in 3-element level control when the output from one
steam flow transmitter 15 lost. Assuming no operator action,

what
". a.
v : ol bo

Ce

will be the system response regarding the following:

’ L or o 1a" Y ateer fa:/‘n(,

Initial indicated steam flow (%) (0.5)

The initial feed-flow to steam-flow relationships//=ba( hff'z,ﬁo.S)

Final feed flow response (increased, decreased, no change) (0.5)

Final vessel level (higher, lower, no change) (0.5)
vtk |

Final steam flow and feed flow (%) (0.5)

- Category 3 continued on next page -



Concerning vessel instrumentation

» State whether the following
are TRUE or FALSE: oy o vt . ;

& o

g Vs ety N e ) ot ,
Ll e a. The Fuel Zone Range GEMAC is calibrated cold. Ly o {0,5)
g, vt

b. Level 2 (119.5") will initiate all of the following PCIS
Group isolations: 2, 3, 4, and 5. (0.9)

yoe o

c. The two reference leg design of the Yarway Level
Indicator allows fcr uniform indication even under
extreme pressure transients. (0.5)

d. Jet pumps 1, 5, 9, and 13 were individually flow
calibrated prior to installation. (0.5)

e. If pressure were to rise to 1080 psig and open the SRV
set at this pressure, the two LLS valves would open? (0.5)

3.8 With regard to the Power Range Monitoring System:

a. Which trip circuit is adjusted to ensure the maximum
15 not exceeded? (0.5)

b. Which trips are input to RPS? (1.0)
3.9 Which type of detector (scintillation, ion chamber, fission

chamber or Geiger Mueller) is used in the following process
radiation measurements?
a. Main steam line
b. 0ff-gas post-treatment
Cc. Reactor building main exhaust

- End Category 3 -



4.0

4.1

4.3

4.4

12

Procedures - Normal, Abnormal, Emergency, and Radiological Control (25.0)

With regard to Integrated Plant Operating Procedures for Shutdown:

a. What action should the operator take to maintain the
cooldown when reactor pressure reaches 150 psig.

b. With what plant parameter is the operator to be concerned
when placing the RHR system in the Shutdown Cooling Mode?

Briefly explain.

With regard to the Operating Instructions for the Control Rod
Drive System:

a. When the operator drains the accumulator, how does he
know the accumulator is fully drained?

b. What is the purpose of the on/off control valve (CV 1497)?

Relative to the Emergency Operating Procedure for Reactor
Vessel Low Water Level (I1.B,9):

GrY,

a. If the Low Level trip point were reached, what four (4)
automatic actions would yodﬂexpect to see?

b. If feedwater is inoperable, what system(s) is the
operator to use to maintain Tevel?

While operating at rated power, a single relief valve opens
and fails to reseat:

a. What is the only automatic action that will occur and
what is its effect?

b. In the Emergency Operating Procedure for Relief Valve
Fails to Reseat (I1.B.9), a torus water temperature 1s
given that requires action. What is this temperature
and what operator action(s) must be taken?

- Category 4 continued on next page -

(1.0)

(2.0)




4.5

4.7

4.8

13

According to DAEC Radiation Protection Procedures:

a. What are the administrative whole body dose limits?

b. Based upon 10CFR20, what is the maximum allowable whole
body exposure for a 30 year old person?

C. What is the definition of a radiation area?

Assuming Duane Arnold as at 100% power when feedwater temperature

started dropping:
a. What would be your major concern?

b. What two (2) indication(s) would you have to confirm your
concern?

€. What would your first operator action likely be?

With regard to the reactor coolant system pressure safet
limit, what component(s)/system(s) are required to function
to prevent vessel pressure from exceeding the safety limit?

When the reactor is in cold shutdown, which of the following
scrams need not be operable? (There may be more than one
correct answer,)

a. Main steam line high radiation scram.
b. IRM high flux scram

C. Scram discharge volume high level scram
d. Low reactor water level scram

e. APRM 15% flux scram

f. DOrywell high pressure scram

g. Manual scram

« - Category 4 continued on next page -

(0.75)

(0.5)
(1.0)

(1.0)

(1.9)

(1.0)

(1.5)

(2.0)
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4.9 With regard to Administrative Control Procedures:

a. When is a Hold Card used?

b. TRUE or FALSE: More than one person may hold clearances
on one piece of equipment,

C. What are the four (4) plant status entries the Operating
Engineer (RO) is to make when he assumes the watch?

d. TRUE or FALSE: When the reactor is in other than cold
shutdown or refue!, two Operations Shift Supervisors
are required on shift.

4.10 On a Loss of +24 VOC Distribution Panel 1050 or 1D60, list
four (4) of the 5 automatic actions that would occur.
4.11 With regard to coolant leaks 1nto primary containment:
R T a. What two kinds of leakages into primary containment
R B s ; wouTd constitute an LCO? (G:ve mares, 6P
v/ »
8 -, /
L :// b. What two (2) ways would you check for these leaks?
¥
/
o B - End of Exam -
’l/:/:' \‘q’ ! -
o A

(1.0)

(0.5)

(0.75)

(0.5)

(1.0)

(1.0)
(1.0)
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4 -Pa .:/f
1CL = 3.7 x 10!9%4q

ap = = 1 x 10-3 a/°F
K

a == 1 x 10-3 /I voids
F3

@y = = 4.5 x 10-% AK/2°F
K

ap = =4.5 x 10-" AX/% power
K

I(t) = Io e~At

T2 = 1a(2)/A

Cp = (CPpase) (Ks) (Kp)
Q = MCp At

ap = £ L ov2
D 28

£ = 6‘;3‘

p = k(eff) =1
Kie!?)

1 CR1 _1-K(eff)2

M CR2 1-K(eff)1

Q = Meh

Q = UAAT

EQUATIONS/DATA SHEET

M = 1/(l-k)

N(t) = No e~AT

Ore (Lg+lg) (drod)?
(savg)

= /(1 + d)

w

=T & v/(3.7 x 1019)

= (8-p)/3p

-

t=1/p + (B-p)/l;
t= L/(p-8) -
veVe & ez

B = xhg + (1=g) bg
S = xSg + (l-x) Sg

lia.= 2,54 e

-1 gal. = 3.785 liters

1 kg = 2.205 1b

N = pAg/A

17.58 watts = 1 BTU/min
lpsi = 6.895 Pa

lpsi = 2,036 = H, (@ 0C)
lpsi = 27.68 = H<0Q (@ 4QC)

B = .0071

T =2 x 10-5 see
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1.0

1.1

1.2

’,_.-)‘;\ ‘/I',','

/D TEF

ANSWERS TO OUANE ARNOLD RO EXAM - 3/27/84

Lloek i, ¢ 'l

Principle of Nuclear Power Plant Operation, Thermodynamics, Heat Transfer

and Fluid Flow (25.0)

Ref:

b.

Ref:

C.

Ref:

Cavitation is a phencmenog f vapor pocket formation
and sudden collapse m.’gThe vapor forms when a
fluid's static pressure falls below its saturation
pressure, The collapse occurs when the vapor pockets
are carried downstream to a region of higher pressure

DAEC Thermo/HT/Fluid Flow, pg. 4-4,

It measures how close the (suction side of the) system
(subcooled) fluid is to saturation conditions (i.e.,

how many psi or ft of water the fluid is subcooled; that
is, the permissible head drop before the vapor pressure
of the fluid is reached).

DAEC Thermo/HT/Fluid Flow, pg. 4-4,

Recirculation system flow control places an upper limit
(<20%) on speed control set point signal until feedwater
flow is greater than 20% of rated and recirculation pump
discharge valve is fully open.

DAEC System Descrip., Section A-2, pg 36,

(What happens @ 0.25 points each; why @ 0.50 each.)

Ref:

b.

Ref:

Increases. Voids collapse on power decrease; therefore,
less 2 phase flow and less flow resistance.

DAEC Thermo/HT/Fluid Flow, pg. 3-7.

Increases. Charging head decreases (recharging of scram
accumulators)

DAEC, System Description, A-1, pg. 18,

(1.25)

(0.75)

(0.75)

(0.75)

(0.75)




l.3

1.4

1.5

1.6

a.
b.
Ce

d.

Ref:

Ref:

b.

Ref:

b.

Ref:

"b" (0,5). Will cause increase because thermal diffusion length

8
2

DAEC Thermo/HT/Fluid Flow, pgs. 15-7; 13-1; 16-4; 15-6,
respectively.

chloride, in combination with oxygen and stress, causes
stress-corrosion cracking (0.5). When the reactor is
not steaming at significant power, such ac at startup,
oxygen level will be higher (0.5). Trerefore, to ensure
the combination of chloride and oxygen will always be
well below stress-corrosion failure limits, the chloride
limit is made more restrictive (0.5).

DAEC Tech. Specs., pg. 3.3-20, 21
coolant conductivity

DAEC Tech Specs., pg. 3.3-21

larger
longer

DAEC Reactor Theory, Chap. 21, pg. 6

increases (0.5); this increases leakage of thermal neutrons
from fuel bundles and into control rod regions (0.5).

Ref:

DAEC Reactor Theory, Chap. 31, pg. 7.

(0.5)
(6.5)
(0.5)
(0.5)

(1.5)

(0.5)

(0.5)
(0.5)

(1.5)



1.7

l.8

1.9

Ref:

b.

Ref:

Ref:

b.

Ref:

C.

Ref:

a.

b.

Ref:

No (0.5); the production rate is directly proportional

to power level, but removal rate is proportional to AR LN
Xenon concentration and it contains a power dependent o, Gt
term, thermal neutron flux. Since flux is directly =i -
proportional to power level the burnout term becomes FaalpuRIRE-"Th S
more significant. This results in an equilibrium Xenon aerl |

value which is higher than the original equilibrium

value, but not twice as high (1.0). (1.5)

X4

»
<

o P J'Vl‘;.‘ o il Aesrr o s
7

DAEC Reactor Theory, Chap. 33, pg. 6-7.

o
{ Law copamaels®

increase (0.5)

DAEC Reactor Theory, Chap. 33, pg. 8.

Beta is delayed neutron fraction or the fraction

of the fast neutron population which comes from

delayed neutron processors. W (0.75)
RS o

DAEC Reactor Theory, Chap. 23a, pg. 5. }lb“:f;#rz'

Beta will decrease from 0,007 at BUL to 0.0055 Aﬁ: o

at EOL due to buildup of Pu-239 and depletion of A

U-235. (0.75)

DAEC Reactor Theory, Chap. 23b, pg. 4-6.

As beta decreases with core age, reactor period
decreases; and, therefore, for the same reactivity
addition rate, a shorter period and less easy control
is obtained at EOL.

DAEC Reactor Theory, Chap. 24, pg. 9.

more negative

more negative (0.5). Pu240, which is a significant
resonant absorber, builds up causing a decrease in the
resonant escape probability (0.75)

DAEC, Reactor Theory, pg. 26-15, 30-7, respectively.



Increase

Increase

Increase

d. Increase (0.5)

1.11 a. (Because the reactor operates at saturated conditions the
temperature for time T and T + 1 hr can be found using the
steam tables.)

1. Saturation temperature for 690 psia is
approximately 502°F,
Saturation temperature for 230 psia is

approximately 394°F, (0.375)
2. Cool down rate = (502°F - 394°F)/1 hr.
Cool down rate = 108°F/1 hr. (0,375)
b. No. The cool down rate limit DAEC is 100°F per hour. (0.5)

Ref: Steam Tables and DAEC Tech. Spacs.

1.12 a. True (U.5)
b. True (0.5)
c. False (0.5)
d. True (0.5)

Ref: General Thermodynamics
Ref: General fluid Dynamics Tlext



1.13

(any 4)

a.

b.

Ce

d.

Ref:

Feedwater flow - heat input (0.25) going into the

vessel (or system) with positive enthalpy (0.5)

Steam flow - heat output (0.25) due to steam removing
energy from the core 50.25).

Recirc pump - heat input (0.25) due to energy added to
the fluid in the core (or system) by the pumps (0.5)

CRD flow - heat input (0.25) due to fluid flowing into
the core (or system) (0.5) with a positive enthalpy.

Rx core thermal energy - heat input (0.25) due to being
primary source of heat input (U.E).

DAEC Student Handout, "Thermodynamics", Chapter 18
"Reactor Heat Balance".

r Mt * r ‘ X P, ]
LeL. ..,\ 1d A g e S au (v e et 7,

- End Category 1 -

(0.75)

(0.75)

(0.75)

(0.75)

(0.75)



2.5 (source, 0.25; use, 0.25 each)
a. 1. CST (normal) (0.5)

2. Suppression pool (backup) auto transfer on low
CST level. (0.5)

3. RHR Heat exchangers (Hot Standby Mode Only). (0.5)

b. Purpose: Maintains vacuum on seals to prevent steam
|eaEage to RCIC room (0.5)

Condenses steam from seals, turlLine governor valve and
trip-throttle valve steam leakage (0.5)

Operation: Steam is condensed by water spray provided by

EEe Tube oil cooler water returning to the condenser line.
Condensate is removed from the barometric condenser whenever

the condenser water level gets high to RCIC pump suction or
corner room equipment drain sump. Non-condensibles are

exhausted to the SIBS. 5475, (1.0)

Ref: DAEC, System Description, B-2, pg. 21-22 and pg. 5,
respectively.
2.6 a. FALSE (0.5)

b. One maintains constant temp. during standby (0.5);
the other for tank filling operations (0.5) (1.0)

Ref: DAEC, System Description, C-4, pg. 4 and pg. 3, respectively.

Jo-le-fow - ’_‘: i :‘.b _"0
2.7 a. low Rx vessel level (U0.5), «46,5" (0.25); high drywell
pressure (0.5), 2 psig (0.25). (1.5)

c. CST (0.5); when the plant 1s shutdown and
depressurized (0.75) {()’ul/"; Letr, v ati€) (1.25)

| b. 300 gpm (0.5)
|

| Ref: DAEC, System Description, C-2, pg. 8, 10 and 5, respectively.

|

2.8 a. By manual positioned throttle valves on outlet side of
each Hx (1.0)

b. Shell side outlet of the RBCCW Hx (0,75) (0.79)

Ref: DAEC, System Description, F-5, pg. 6 and 4, respectively.



2.0 Plant Design Including Safety and Emergency Systems (25.0)

2.1

2.2

2.3

2.4

b.

Ref:

£ WM -

A ——
“w Moo=
S S St

Ref:

a.
b.
C.

d.

Ref:

any 4, 0.5 each)

Fuel 0i1 System

« Air Starting System
Circulating Water System

Lube 0il System

« Intake, Scavenging and Exhaust

(
1
2
3
4
5

1. Overspeed
2. Gen. lockout
3. Manual remote

DAEC, System Description, G-2, pg. 4, 8 and

(2.0)

—
Coo
-
oo
— N

23, respectively.

(4 conditions at 0.25 each; 4 set points at 0.25 each) (2.0)

-

Lo Reactor Water Level -Z;Le”"‘ i sl
Hi dry well pressures - Z psig.

.A" '—170"

Hi Radiation - Reactor building vent. - <9—Mispman//274/hxr
Hi Radiation Refuel floor vent. --H-MR/hc Iwmifs

(3 modes at 0.5 each)
Reset mode

Operating mode
Standby mode

DAEC, System Description, E-12, pg. 7-8,

Recirculation pump ATWS trip

Two (2) relief values open

Low LLS valve open signal

LPCI loop select, low LLS valve close signal

DAEC, System Description, A-5, pg. 7

b, ¢, e (0.67 each)

Ref:

DAEC, System Description, F-3, pg, 9.

(1.5)

(0.5)
(0.5)
(0.5)
(0.5)

(2.0)



2.9

2,10

(oner . prtaguins. W L i

a. 0 psig (i.e., not needed) " R e i 2 ';
b. Rx + 260 =660 psig b2Ya-160) 0%

C. -60-gpm ZJV'1

d. 6 gpm

(0.5)
(0.5)

fy
Lesw )

(0.9)

Ref: DAEC, System Description, A-1, pg. 18, 15, 29, 15, respectively.

a. False =i > el

s, s F”/SC‘ ,‘/’I//Ied ey C l : Tll' to ot l'l“ ;_
¢c. False e P
d. False

Ref: DAEC, System Description, G-1, pg. 2, 3; and G-4, pg, 1,
respectively

- End Category 2 -

(0.5)
(0.5)
(0.5)
(0.5)




3.0

3.1

3.2

3.3

Instruments and Controls (0.25)

a. Whenever a selected control rod is not in the currently
latched group (0.5) or is not an error rod responsible
for an existing rod block £0.5)

b.  When no withdraw error (0.5), RWM manually bypassed
(0.5) and lower level above the LPAP (0,5)

c. False

Ref: DAEC, System Description, 18C-10, pg. 3,5;

Oper. Inst, 78-3,, pg. 10

(0.5) each

R

e A

3' 8

4, A

5. A

Ref: DAEC, System Description, A-2, Table 1.

LY

b.

e

0
(0.28 each for event; 25 for setpoint)

l. Hi drywell pressure - 2 psig

2. Lo Rx level - 46,5"

3. Confirmatory Lo Rx level - 170"

4. Either RHR pump discharge pressure - 125 psig
or CS pump discharge pressure - 145 psig

5. Tiwe delay - 120 secs

Pressure switches in relief valve tailpipe sense
discharge pressure to determine if flow is present
(0.5). If pressure switches sense high flow, a
white lite on back panel 1C21 goes out to indicate
alarm condition (0.50)

Ref: DAEC, System Description, A-7, pg. 7, 8.

].0

(8e5)

(1.5)
(0.5)

(2.5)

(1.0)



3.4

3.5

3.6

b.

Ref:

b.

C.

Ref:

a.
b.

Ce

Ref:

Neutron and gamma radiation (0.5); neutrons cause
output (0.5)

(0.5) each
1. Yes
e. Yes
3. VYes
4. No
5. Yes
6. No

DAEC, System Description, I&C-1, pg. 9 and 11 thru 12,

respectively.

Rod Drift Alarm switch is held in test position and a

rod is moved from an even notched position (0.757;

Red Rod Drift light goes on £0.75
Garel

Mode switch in refuel (and) all rods in (and) no rod
selected (0.75); white lite (Refuel Mode Select

Permissive) (0.75)
No.

DAEC, System Description, 1&C-3, pg. 8 and 10, 10, 8,

respectively. -

75%

Feed flow 100%; steam flow 75%

Decreased .. .. .
Lower

Both 100%

DAEC, System Description, D-16, pg. 1-2;
NRC [&E BWR Systems Manual, 3.1

19

EF $4 i ;;”"H v

(1.0)
(3.0)

(1.5)

(1.5)
(0.5)

(0.5)
(0.5)
(0.5)
(0.5)
(0.5)




3.7

3.8

3.9

(0.5) each

d.
b.
Ce
d.

e.

Ref:

.

b.

Ref:

b.

Ref:

True
False
False
True
True

DAEC, System Description, A-5, pyg. 14-15, 6, 32, 20,
and 7, respectively.

-+ /,'/( 24
AP T

APRM thermal power,(0.33), inop. (0.33),
downscale (0.33)

LPRM upscale

* uha

DAEC, System Description, 1&C-3, 4, pg. 1, 15, 19,
respectively.

lon chamber
Scintillation
Scintillation

DAEC, System Description, [&C-12, pg. 7, 12, 29 respectively.

- End Category 3 -

11

(2.5)

(0.5)

(1.0)

(0.5)
(0.5)
(0.5)



4.0 Procedures - Normal, Abnormal, Emergency and Radiological Control (25.0)

4.1 a. Open the turbine bypass valves by using the bypass
opening jack (1.0)

Ref: DAEC I[POI, Shutdown, pg. 6, % 2.6,

b. Pressure (0.5); RHR shutdown cooling should not be placed
in service at Rx pressure >135 psig (0.5); RHR shutdown
cooling piping is designed for 135 psig maximum (1.0) (2.0)

Ref: DAEC [POI, Shutdown, pg. 3, 1 9 and pg. 6, 1 27.

4.2 a. When the gas pressure as shown on pressure 1nd1cator
PI 1F47 remains constant -~ ‘.. ., R . (1.0)

b. To prevent drainage of the condensate line in the event
both condensate pumps trip or are shut down. (1.0)

Ref: DAEC, 01-55/56, pg. 6 and 1, respectively.

4.3 a. All of the following at 0.5 each (2.0)
1) Reactor scram
2) Group 2, 3, 4, and 5 valves close
3) SBGTS is initiated
4) Reactor building vent system shutdown and isolation

b. RCIC (0.5)
Ref: DAEC EOP, I[1.B.9, pg. 9 and 10, respectively.

12



4.4

4.5

4.6

b.

d.
b.

C.

Ref:

a.

C.

Ref:

The EHC system will reduce turbine load (0.5) to
maintain steam pressure constant (0.5)

® Torus water temperature of 110°F

® Scram the reactor (0.5), decrease reactor pressure
to less than 145 psig (0.5) by using four relief
valves (0.3). Close the relief valves before
reaching 100 psig (0.2)

DAEC EOP, I1.B.9, pg. 14,

(1.0)
(0.5)

(1.5)

150 mrem/day, 5000mrem/year, 300"mrem/week/ /U’t’"“/gl'”"(0.75)

5(N-18) = 5(30-18) - 5 x 12 - 60 rem

Any area accessible to personnel in which there exists

or is likely to exist radiation such that a major portion
or portions of the body cculu receive an exposure rite

in excess of 2.5 mrem/hr

UAEC Radiation Protection Manual, 2.1 pg. 1, 2.1, pg. 2
and 6.1 pg. 1, respectively.

Increasing reactor power which would lead to a
(flow-biased) scram

Indications:
® Decreased Final Feedwater Temperature
(Panel 1C06, TR 1587)

® Increasing APRM levels on Panel 1C05
(Manual Control only)

Reduce reactor power quickly by reducing recirculation
flow and inserting control rods

DAEC, Plant Abnormal Op. Instructions, Q.5,
pPg. q-14, 15, 14, respectively.

(0.5)

(1.0)

(1.0)

(0.5)

(0.5)

(1.0)




‘.9

4,10

<

Ref:

(0.5 each): Relief valves, safety valves and RPS

DAEC Tech. Spec., pg. 1.2-1 and 2.

&) & d (0.4 )
4.8 biereragy (US-each)

Ref:

Ref:

DAEC Tech. Spec. pg. 3.1-6

When it is required that a switch or valve be maintained
in a specified position to safequard human life

: DAEC, Admin. Control Proc., 1404.5, pg. 1

True

: DAEC, Admin. Control. Proc., 1404.5, pg. §

(0.19 each)

1) Plant mode

2) Power level (MWy and MWg)

3) Electrical 4160 VK lineup

4) Major components 00S including LCOs

: DAEC, Admin. Control. Proc., 1404.§, pg. 4

True

¢ DAEC, Admin, Control. Proc., 1404.1, pg. 2

(any 4, 0,25 each)

1) Rod withdrawal block

2) RPS A(B) nalf-scram

3) SGTS A(B) starts

4) Reactor building inboard (outboard) vent system isolates
5) Group LIl Isolation

DAEC, PAOI, pyg. C-40

14

(1.5)

(2.0)

(1.0)

(0.5)

(0.75)

(0.5)

(1.0)



LR .

iierl i ‘.
sarm {la
4.11 a. Unidentifiedﬂ‘(O.S); totalA(O.S) (1.0)
b. Check the sump (0.5) and air sampling system (0.5) (1.0)

- End of Exam -

15



