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Examination Summary

Examination Administered on December 7-11, 1987 (Report No. 50-254/0L-87-02):
Written examinations were administered to s.x (6) Senicr Reactor Operator
(SRO) candidates and seven (7) SRO candidates were given oral examinations.
Results: All candidates passed.




DETAILS

1. Examiners
G.M. Nejfelt, Chief Examiner

D.£. Hills
J.M. McGhee

2. Exit Meeting

At the conclusion of the site visit, the examiners met with facility
representatives. The following personnel attended tnis exit meeting:

Facility Representatives

R.L. Bax, Station Manager

R. Robey, Services Superintendent

J. Neal, Training Supervisor

N.P. Digrindakis, Regulator Assurance Group Leader
C. Norton, Quality Assurance Engineer

NRC Representatives

G.M. Nejfelt, Operating Licensing Examiner
A.D. Morrongiello, Resident Inspector

The following items were discussed during the exit meeting:

a. No generic training weaknesses or strengths were observed during
the operating examinations. (This comment was further substantiated
upon review of examination results in NRC Regional Offices.)

b. Security and radiological accesses for examiners to the plant did
not result in any undue delays.

- Status of the suspension of NRC Requalification Examinations was
discussed.

d. Active versus inactive license status in accordance with 10 CFR 55

as it applies to a Senior Reactor Operator Limited ‘o Fuel Handling
License was discussed.

 f Examination Review

Responses to licensee's comments, and other changes made to the
December 7, 1987 examination are provided respectively in Attachment 1
and Attachment 2. Discrepancies identified during the oral portion of
the examinations between training lesson plans and plant procedures
are provided in Attachment 3.



ATTACHMENT 1

RESPONSE TO QUAD CITIES NUCLEAR POWER STATION COMMENTS
CONCERNING QUESTIONS AND ANSWERS OF THE NRC ADMINISTERED
SEN R OR_OPERATOR LICENSE EXAMINATION

OF DECEMBER 7, 1987.

5.07

Facility Comment: The required answer does not include the pellet cracking
and swelling that are the bases for LHGR [Linear Heat
Generation Rate] limits. This would would be an
appropriate response to the question and should also be
accepted for full credit.

Reference = HTFF Chapter 9, Page 45, Paragraph 1.
= HTFF Chapter 9, Page 22, Parayraph 1.

NRC Resolution: Comment is accepted, as an alternate answer for the
changes in pellet geometry. The answer key point is
revised to read:

"a. Fuel pellets have a tendency to increase in density
[0.5].

b. The change in density causes the pellet geometry to:

decrease in the pellel length
and a decrease in the pellet
diameter [0.75]

OR
crack {0.37] and swell [0.38]."

5.09.b

Facility Comment: Answer "b" only discusses axial flux shaping. Another
acceptable answer snould be "Radial flux shaping" or "flux
shaping" alone which accounts for both axial and radial
shaping.

Reference - Reactor Theory lesson plan Page 25.

NRC Resolution: Comment is partially accepted. The reference used does
not substantiate that the gadolina rods are used for
radial flux shaping. Furthermore, the reference stated
that the "... deep rods locations set the desired radial
power shape...."




General Comment
Concerning
Section 6

Facility Comment:

NRC Resolution:

6.01.a

Facility Comment:

However, since "flux shaping" infers both radial and axial
directions, partial credit will be given for "flux
shaping." The answer key point value is revised to read:

" b. Facilitate axial [0.25] flux shape or power
shape control [0.25] (limits flux peaking
problems and simultaneously simplifies

control rod patterns)."

The use of general operating procedures and abnormal
operating procedures for this section of the exam was felt
to be an unusual practice. It required the examinee to
memorize facts in these procedures when this information
would be readily available during plant operation. This
line of questioning also made the questions more integrated
plant response questions instead of ones that dealt with
the design, control or instrumentation of a plant system.

None of the facility comments pertaining to Section 6
questions substantiated that candidates were required to
memorize any procedure. The references made in Section 6
questions to procedures were provided to aid candidates to
associate questions concerning design intent, construction,
operation, and interrelationships with normal nucliear
power plant operation and reactor safety.

Reference = NUREG 1021, ES-402.A.2, Revision 4.

NOTE: The;;verage grade for Section 6 was approximately
867 /.

The required answer to this question could be considered
incorrect. By adhering to the referenced procedure, the
correct answer would be true but in reality an additional
trip of the RCIC [Reactor Core Isolation Cooling] turbine
is still active. This trip is the "local manual" trip.
If this trip was considered by the examinee, the correct
response would be false. Either answer should be
acceptable.






6.04.a

Facility Comment:

NRC Resolution:

6.06

Facility Comment:

NRC Resolution:

"With any control rod out [0.17] and fuel on any
refueling hoist [0.17] and refueling platform near or
over the vessel [0.16]."

NOTES:
(1). TS 3.10.A for both Unit 1 and Unit 2 requires that

"The reactor mode switch shall be locked in the
Refuel position during core alterations, and the
refueling interlocks listed below [e.g., Refueling
Platform Hoist Upward Travel Blocks] shall be
operable...."

(2). QFP 100-1, MASTER REFUELING PROCEDURE, Section

E.1.b(3), Revision 13, Page 4, specifically states
that the mode switch is in "Refuel" for the Refueling
Platform Hoist Upward Travel Blocks.

Answer should allow for similar wording responses such as
"oscillations" or "instabilities."

Comment is accepted. Also, other synonyms will be given

full credit. Part "a" of the answer key is revised to

read:

"a. Vibration or Oscillations or Instabilities
(0.50]."

The question is confusing in that it asks for a relation
between Unit 2 being at power and the electrical lineup of
a Unit 1 switchgear. Each is independent of each other.
If Unit 2 is at power Unit One may or may not be, and it
is Unit One's condition that determines the loading of
transformer T=12. With Unit One at power T-12 carries
buses 12 and 13. With Unit One shutdown, T-12 carries
buses 11, 12, 13, and 14.

Comment is accepted. Because the question did not state,
if Unit 1 was or was not at power, the answer key is
revised to read:

"Any two of the following buses: 11, 12, 13, and/or 14.
[0.50 point for earh bus]."




6.08
Facility Comment:

Reference - QOP 6100-5, REMOVING RESERVE
AUXILIARY TRANSFORMER 12(22) FROM
SERVICE WITH UNIT 1(2) SHUTDOWN,
Section C.3, Revision 3.

Answer "a" is incorrect. The correct answer is

HPCI [High Pressure Coolant Injection] WILL AUTO INJECT.
There is no HPCI trip on low vacuum. The adverse affect
would be gland steam and valve leak-off steam would cause
the room to become airborne. Another adverse affect would
be the room temperature rising to the isolation/trip
setpoint. Either of these effects should De acceptable
for full credit.

Reference = HPCI page 13.
Reference - HPCI page 31/32.

Answer "b" is correct, but for the wrong reason. The lack
of high pressure oil will prevent the stop and control
valves from opening. If the turbine could start, which it
cannot, the cmergency oil pump would provide adequate
lubrication.

Reference - HPCI Page 8.
Reference - HPCI Page 9.
Reference - HPCI Pages 4 and 5, Section d and e.

Answer "c¢" - Another adverse affect that should be
accepted for full credit would be reduced system flow to
the reactor since a porticn of the flow is diverted to
the torus.

Answer "d" is incorrect. The correct answer is

HPCI WILL NOT INJECT. The motor Gear Unit (MGU) will hold
the turbine to 2000 RPM by running and staying on the Low
Speed Ston (LSS). Insufficient discharge head will
prevent ii1jection to the reactor.

Reference - HPCI Page 12.




NRC Resolution:

6.09
Facility Comment:

NRC Resolution:

A1l comments are accepted. The answer key is revised to
read:

. WILL AUTO INJECT.

. Gland seal condenser will be unable to maintain
a vacuum (because non-condensable gases would
not be removed to maintain =10 inches of water).

b. (1). WILL NOT AUTO INJECT.
(2). The lack of high pressure 0il will prevent the
stop and control valves from opening.

lla.

NN
(oS I
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. WILL NUT AUTO INJECT.
. It would be possible to drain the CCST into the
torus
OR
It could be possible to reduce system flow to the
reactor.

o -
S

. WILL NOT AUTO INJECT.

. The desired system flow would be unable to be
achieved (to accommodate varying reactor
pressures. At operating pressure, the HPCI
discharge head would be insufficient to inject,
because the motor gear unit (MGU) would hold the
turbine speed to 2,000 RPM by running and
staying at the low speed stop (LSS)).

—~
N
e

[0.50 point for each item]. (Correct alternate
answers will be accepted)."

The question implies a required acticn to be performed and
misleads the examinee to produce actions for the question
when by the referenced procedure NO ACTIONS ARE REQUIRED.
This question should be deleted.

Reference - QOA 8650-1.

Comment is not accepted. The question asked for the
"effect(s)" and not for any action to be performed.



6.11.a

Facility Comment:

NRC Resolution:

6.13

Facility Comment:

NRC Resolution:

Answer "a" is incorrect. The correct answer is TRUE. The
ACAD [Atmospheric Containment Atmosphere Dilution] System
is placed into operation manually when predetermined plant
conditions exist. It does not start automatically.

Reference - QOP ~500-1.

Comment is accepted. The question did not specifically
refer to the ACAD Containment Atmosphere Monitoring (CAM)
Subsystem that would be automatically initiated upon a
Core Spray (CS) initiation signal, as stated in QOP 2400-1,
Section F.Z2.a, Revision 7. The answer key is revised to
read:

"a, True"

Answer "a" infers that the APRM [Average Power Range
Monitor] 15% scram is not valid when the mode switch is
in "Shutdown." A better answer would be ",.,. 15% when
not in the RUN mode."

Answer "a" and "b" weight the response "high flux"
heavily. Since APRMs are flux detectors, this can be
assumed and should not be required in the answer for
full credit.

Comments are accepted. Parts a and b for Question 6.13 is
revised to read:

"a, APRM (fixed high flux) less than equal to 15% rated
neutron flux [0.257 in REFUEL Mode or STARTUP HOT
STANDBY Mode or °60 when not in RUN Mode. [0.25].'

b. APRM (variable high flux) less than equal to '0.58
W+ 62' (FRP/MFLPD) [0.25] in RUN Mode (0.25)
(maximum set point of 120% for core fiow of greater
than equal to S$8E+6 1bm/hr)."

NOTE: The inference that the APRM 15% scram is not valid in
T the SHUTDOWN position of the mode selector switch is
based on the exact wording used in QOP 700-4, Section
E.2.a, Revision 5, which reads:
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6.16

Facility Comment:

NRC Resolution:

6.17

Facility Comment:

NRC Resolution:

7.01

Facility Comment:

NRC Resolution:

The fact that the opposite gas treatment train is started
requires the use of a cross connect line. This could be
assumed and should not be required for full credit.

Comment is accepted. The answer is revised to read:

"Start the opposite train and draw air through the
affected train [0.75] from the turbine building [0.50]
(via the train cross connect)."

At GQuad Cities Station, the ECCS [Emergency Core Cooling
System] fill system is also referred to as the

"Jockey fi11" or "keep fil1" or "Maintenance fil11" system.
Any of these answers should also be considered correct.

Comment is accepted. The answer key is revised to read:

.. the ECCS Fill System (other acceptable names are:
Jockey Fill, Keep Fill, or Maintenance Fill System)."

This question should be deleted for the following reasons:

a. The stated panel and alarm are physically
located in the HRSS building.

b. A Radiation Protection Technician (RCT)
would respond to this alarm, not an
operator,

e Operators do not have access to this
building since it is locked at all times.

Comment is accepted. The Question point value of 1.50
points was deleted.
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7.03
Facility Comment:

NRC Resolution:

7.05

Facility Comment:

This question is woth confusing and misleading because of
the introductory statement describing a lighting strike.
It is not clear if an actual toxic gas condition exists.
Based on these considerations, any three immediate
operator actions listed in the referenced procedure should
be acceptable for full credit. Additionally, since step 6
of the referenced procedure, which is where the list
answer originates, directs the operator to follow
QOA-010-5 (Control Room Inaccessible). Any three
immediate operator actions from this procedure [QOA 010-5]
should be considered a correct response for full credit.

Reference - QOA 5750-13.
Reference - QOA 010~5.

Comment is partially accepted. The question clearly
sought the actions to be taken, "... if occupation of the
control room is no 'onger possible." Only those actions
of QOA 010-5 that are specifically performed in the
control room prior to its evacuation are added to the
answer key. Question 7.03 Answer Key is revised to read:

"~  Remove breathing air mask.
- Isolate air line manifold supply valve.
Don an air pack.
Evacuate control room (CR) to shutdown/cooldown the
unit.
= Announce on the public address system that
the CR is being evacuated.
Manually scram the reactor, if possible,
Leave Feedwater System in automatic on the
low flow bypass valve, if possible.
= Notify the Chicago Lecad Dispatcher, if
possible.

[Any 3 of 8 required with each worth 0.50 point]."

Answer "a" is correct, but other similar intent responses
should be accepted.

11



NRC Resolution:

7.07

Facility Comment:

NRC Resolution:

7.08

Facility Comment:

NRC Resolution:

7.09

Facility Comment:

Answer "b-2" is correct but other similar intent wording,
such as "adequate steam cooling" or "adequate core cooling"
should be acceptable.

Comments are accepted. Similar wording is acceptable. No
change to answer key is warranted.

Another procedure could be used for the condition stated
in the question. Any immediate actions required in
"Reactivity Addition" procedure under the loss of
feedwater heaters should be added to the list of
acceptable responses.

Reference - QDA 400-1.

Comment is not accepted. The Question specially requested
... five (5) Immediate Operator Actions using QOA 3500-1,
LOSS OF FEEDWATER HEATERS."

This question asks for an answer for which there is no
procedure or guideline and should be deleted from the
exam. The question misleads the examinee to define an
operable accumulator. Tech Specs, which is referenced in
the question, states that if certain actions are taken,
the accumulator need not be considered inoperable. This
is very different than operable.

Reference = QOP 300-10.

Comment is not accepted. The answer key is taken directly
from QOP 300-10, CRD SYSTEM ACCUMULATOR GAS DISCHARGING,
Section E.2, Revision 4; and is based upon required
Technical Specifications knowledge.

The question implies that a reactor trip is required for
varying conductivities in the stator cooling system. The
answer key values of time are correct for the generator
trip but not a reactor trip. It must be noted that the
referenced procedure, QOA 5300-1, refers to a unit trip.
In this context the unit is the main generator and not the
reactor.

12
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NRC Resolution:

7.10

Facility Comment:

NRC Resolution:

7.11

Facility Comment:

NRC Resolution:

7.12

Facility Comment:

Comment is accepted. Full credit will be give if
reference is either made to a unit or to a turbine trip
with the appropriate time limitations.

A description of the Iodine Spiking Phenomenon or stating
that iodine will increase should be acceptable for full
credit.

Comment is accepted. Also, other similar wording would be
acceptable. No change to answer key is warranted.

Answer "a" is incorrect. The correct answer is MORE THAN.
Unit 1 MAPLHGR would change to 70% of its original value
while Unit 2 will change 84%.

Answer "c" is incorrect. Regarding Rod Block Monitor

(RBM) rod blocks, U-1 will be LESS THAN U-2 as stated in
the answer. The question simply asks for "rod blncks"
which could also mean APRM rod blocks. U-1 APRM rod blocks
WILL BE THE SAME as U-2 APRM rod blocks. Both the SAME or
LESS THAN responses should receive full credit.

Reference - QOA 202-4, Pages 1, 2, and 3.

The comment first part is accepted. The answer key is
revised to read:

“"a. MORE THAN. (Unit 1 factor is 0.70; and Unit 2
factor is 0.84)."

The comment second part is accepted, because it was not
specified in the Question that only the APRM rod block set
points were desired. The answer key is revised to read:

"e. SAME AS or LESS THAN. (Unit . and Unit 2 APRM set
points are reduced by 3.5%; and Unit 1 RBM rod block set
points are reduced by 3.5%, while the Unit 2 RBM rod block
set points are reduced by 4.0%)."

This question asks why condenser level is limited BELOW
35% level and references an operating procedure. The
reference procedure infers but never states structural
damage will occur at or above 35% as the answer key

13



NRC Resolution:

7.13

Facility Comment:

NRC Resolution:

7.1%

Facility Comment:

NRC Resolution:

states. Either the fact that circ [circulating water]
pumps are running o~ structural damage may occur should be
acceptable for full credit.

Reference - QOP 201-1, Page 3.

Comment is accepted. The answer key is revised to read:

"Structural damage may occur to the condenser (if level is
exceeded and additional structural support is not
installed) OR circulation water pumps are running. [1.00]"

NOTES:

(1). The Caution Statement of QOP 201-2, Section F.2.a,
Revision 4, is quoted as:

"Do not exceed 35% on the wide range
monitor while circulating water pumps
are running. Structural damage may
occur to the condenser if this level is
exceeded and additional structural
support is not installed.”

(2) It is unclear in the caution statement provided in
NOTE (1) above, if the circulation pumps are needed
to be running to cause structural damage above a main
condenser level of 35%. Because of this ambiguity,
credit is allowed for the alternate answer provided.

The answer key is wrong in saying drive water does not
cool.... Drive water DOES supply cooling header.

Comment is accepted. The answer key is revised to read:
"Electrical disarm is preferred because drive water cools
[0.5) and it minimizes crud accumulation in the drive [0.5]."
Answer "b" should allow for alternate, similar wording
responses such as fouling or plugging.

Comment is accepted. Similar wording for response is
acceptable. The answer key is revised to read:

"b. biofouling (other possible answers are 'fouling'
and 'plugging')."
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8.13
Facility Comment:

NRC Resolution:

8.15
Facility Comment:

In addition to the actions specified in the answer key,
other similar actions are specified in QAP 300-27. These
SCRE [Shift Control Room Engineer] actions should also be
acceptable for credit.

Reference = QAP 300-27, Operating Department
Procedure Revision Training.

Comment is accepted. Although the question specifically
reference QAP 1100-5, TEMPORARY PROCEDURE AND TEMPORARY
CHANGES TO PERMANENT PROCEDURES, it is not expected that
a candidate memorizes a procedure. Therefore, the
questicn modificaticon is limited to those additional
actions that would be taken by a SCRE involving

the Operation Department. The answer key is

revised to read:

"=  The SCRE will consider initiating training of shift
personnel.

- The SCRE will ensure that the Shift Engineer receives
an authorized copy of the temporary procedure.

. If training is determined to be necessary, the SCRE
will attach to a copy of the temporary procedure the
appropriate list of names of personnel needing
training.

- If training was necessary, the SCRE will ensure that
the proper training is completed within one (1) week.

- If training was done, the SCRE will file list of
names of personnel receiving training.”

NOTE: Neither QAP 1100-5, Revision 17, nor

QAP 300-27, Revision 1, references each other,
although each procedure have separate
administrative requirements for temporary
procedures (e.g., QAP 300-27 requires the use of
form QAP 300-T20; and QAP 110C-5 allows
retention of a terminated temporary procedure, if
the temporary procedure is stamped, "TERMINATED,"
while QAP 300-27 does not).

This question should be deleted since it does not apply to
operations at Quad Cities Statfon. It is a valid question
for Maintenance or Contractor personnel., Fire watches
applicable are generally the ones specified in Tech

Specs.
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NRC Resolution: Comment is not accepted. The licensee's knowledge of
concucting normal business using the facility procedure,
particularly, in the area of fire protection is expected.

8.17

Facility Comment: This question should be deleted. The question strongly
implies that something must be checked prior to rod
maintenance. At Quad Cities Station, and as stated in
the reference procedures, shutdown margin [SOM] is
verified simply by checking with a qualified Nuclear
Engineer. The guestion leads the examinees to put down
incorrect responses when something "physical" is asxed for.

NRC Resolution: Comment is not accepted. A means to physically verify the
SOM is provided in Unit 2 TS BASIS 3.3.A.1, Amendment No.
21; and it is correctly stated in the answer key. Secondly,
the Question did not state that the SOM must be performed
by procedure QOP 300-14, but rather how can the SDM be
physically verified before using QOP 300-14.

8.22

Facility Comment: At Quad Cities Station, Gene Schabilion is the Station
Industrial Hygiene Advisor. His name vice his title
should be acceptable for full credit. It is also noted
in the reference procedure that anyone, not only the SCRE,
should contact the Hygienist if there is a question of
safety. Regarding this concept, another appropriate
response to the question may be "contact the man in charge
of the work to get his men out of the space."

NRC Resolution: First part of comment, concerning the use of Station
Industrial Hygiene Advisor's actually name, is acceptable
for full credit. However, the second part of comment,
concerning contacting “the man in charge of the work," is
not acceptable, because the question specifically required
the candidate to provide whoe the SCRE would contact to
obtain a "definitive" answer for a worker health and
safety concern,

The question answer key is revised to read:
"Staticn Industrial Hygiene Advisor or the actual name of

the Station Industrial Hygiene Advisor provided by the
facility. [0.50]"

16



ATTACHMENT 2

EXPANSION OR CLARIFICATION OF QUAD CITIES
NRC SENIO CTOR OPERATOR LICENSE EXAMINATION

OF DECEMBER 7, 1987.

Question No. Answer Key Modification
5.02 Point values were redistributed. Answer key was

revised to read:

"a. LHGR - fuel pellet expansion [0.50];
and 1% plastic strain on
cladding. [0.50]

b. APLHGR - decay heat and stored heat
following LOCA [0.50]; and clad
temperature of 2200 degrees F.
(0.50C]

c. CPR = loss of nucleate boiling (around
cladding) [0.50]; and boiling
transition. [0.50]"

6.09 Point values were redistributed; and an alternate answer
for full credit was added. The answer key was revised to
read:

"Loss of high speed protective relaying or direct transfer
trip capability for incoming power lines (0403 and 0404).
(The Unit 2 generatur trip scheme upon loss of these lines
is necessary, because the Iowa=I11inois System cannot
handie the output from both units).
OR

Loss to transmit/operate in

Economic Generation Control (EGC).

(1.00]"

17



ATTACHMENT 3

TRAINING DEPARTMENT MATERIAL DISCREPANCIES
NCTED DURING THE ADMINISTRATION
OF QUAD CITIES SRO ORAL OPERATOR LICENSING EXAMINATIONS
ON DECEMBER 8, 49, and 10, 1987

FIRE PROTECTION SYSTEM, LIC-4100, Revision 8: No plant procedures was
located that electrically disconnected the diesel=-driven fire pump
discharge valve as stated in the lesson plan. Also, no reference was
made in the lesson plan of the administrative ccatrols that arv used to
prevent the inadvertent closure of this valve (e.g., the removal of the
control handles in the control room; and the valve was chained and locked
with a break away lock).

SERVICE WATER SYSTEM, LIC-3900, Revision 1; and CIRCULATION WATER SYSTEM,
LIC-4400 Revision 2: The lesson plans stated that hypochlorite could be
injected into the circulating water system either via a batch method or
service water system. SERVICE WATER SYSTEM, QOP 3900-1, Revision 3, does
to provide means for sodium hypochlorite injection as indicated in
LIC-39C0. Also, CIRCULATING WATER SYSTEM, QOP 44-2 6 Revision 7, Section
F.1.h and F.2.c, require the operation of the circulating water
hypochlorite system. However, QOP 4500-0, Revision 5, has deleted all
operational hypochlorite procedures. No reference to the Chemistry
Cepartment procedures is stated in the QOPs.

STANDBY LIQUID CONTROL SYSTEM (SBLC), LIC-1100, Revision 1: Interlock
associate with both SBLT pumps running has been removed.

"Site Specific Training Procedure," Revision 4, Page 6, stated that if a
card reader red light uccurs, the person should immediately contact
security; and "Quad Cities Nuclear Power Station Training Department
Booklet," 1985 Revision, Page 3, stated that the person should wait five
(5) minutes before contacting security.

SERVICE WATER, LIC 3900, Revision 1, Page 12: Lesson Plan stated that
the low fire protection pressure alarm is 65 psig. The actual alarm set
point is 68 psig.
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. NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply!

1.

2.

3.

4,

S

9.
10,
11,

16,

17.

Cheating on the examination means an automatic denial of your application
and could refult in more severe penalties.

Restroom trips are to be limited and only one cancdidate at a time may
leave:, You must avoid 2all contacts with anyone outside the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or dark pencil only to facilitate legible reproductiors.

Frint your name in the blank provided on the cover sheet of the
examination.

Fill in the date on the cover sheet of the examination (if necessary).
Use only the paper provided for answers.

Frint your name in the upper right-hand corner of the first page of each
section of the answer sheet.

Consecutively number each answer sheets» write "End of Category __"' as
appropriates start each category on 38 new pager write only on one side
of the papery and write *Last FPage' on the last answer sheet.

Number each answer as to category and numbery for exampley 1.4, 6.3,

Srtip at least three lines between each answer.

Separate answer sheets from pad cnd place finished answer sheets face
down on your desk or table.

Use abbreviations only if they are commonly uwsed in facility litersture,

The point value for each question is indicated in parentheses after the
question and can be used as a guide for the depth of answer required.

Show all calculationsy methodsr or assumptions vsed to obtain an answer
to mathematical problems whether indicated in the question or not.

Fartial credit may be given, Therefore» ANSWER ALL FARTS OF THE
QUESTION AND DO NOT LEAVE ANY ANSKHER EBLANK.

If parts of the examination are not clear as to intenty ask questions of
the examiner only.

You must sign the statement on the cover sheet that indicates that the
work 1s your own and you have not received or been given assistance 1in
completing the examination., This must be done after the examination has
been completed.




18.

When you complete your evaminations you shall!

b

Co

d.

Assemble your examination as follows!

(1) Exam questions on top.

(2) Exam aids - figures» tables» etc.

(3) Answer pages including figures which are part of the answer.

Turn in your copy of the examination and all pages used tc answer
the examination gquestions.

Turn in a3ll scrap paper and the balance of the paper that you did
not use for answering the questions.

Leave the examination areay as defined by the examiner, If after
leavings» you are found in this area while the examination is still
in progress» your license may be denied or revoked.



© ELUIDS:AND _THERMODYNAMICS

QUESTION 9.01 (1.00)
SELECT the one corrcct statement that describes the condition known as
*Condensate Depression!’
a. Can lead to condensate pump cavitation» if condensate depression
is too great.
b Decreases as hotwell level rises.
Ce Reduces thermal cycle efficiency.
d. Increases as condernsate temperature increases.
QUESTIOMN 9.02 (3.00)

STATE the °'Cause of Failurei® AND the "Limiting Condition®' for each of
the following core thermal limits!

8. LHGR
b APLHGR

e CFR

QUESTION 9.03 (1.00)

SELECT the one correct answer., For & reactor that is just critical, a
given reactivity addition will!

3. cavee a8 shorter period at BOL than at EOL.
b cavse 3 shorter period at EOL than at BOL.
Co cause a2 shorter period that is the same throughout core life.

d. have no effect on reactor period because the reactor 1is
critical.,

(xxxxx CATEGORY S CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 5.04 (1.,00)
SELECT the one correct answer, As a8 subcritical reactor nesrs
criticality, the lensth of time to reach equilibrium count rate after an
insertion of equal positive reactivity!

a. IS THE SAME as the length of tire required to reach equilibrius
count rate after an equal insertion of nrgative reactivity.

b INCREASESy primarily because of the increased population of
delayed neutrons present in the core with no increase in prompé
neutrons.

- DECREASESy because the source neutrons are becoming less
important in relation to the total neutron population.

d. INCREASESy because of a larger number of neutron life cycles
required to reach equilibrium.

QUESTION 5409 (1,00)

ANSWER each of the following items eithe~ TRUE or FALSE.

The percentage of power from decay hea®t from reactors that have

respectively operated continuously at 100X power for 30 and 365 days is
7>-5855Nii*tt# THE SAME after a scram for the:! - A

3. First hour

b First week

(xxxxx CATEGORY S CONTINUED ON NEXT FAGE wxxxxx)
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LUIDS:AND THERMODYNAMICS

QUESTION 5.06 (2.00)

SELECT the one correct choice in the parentheses for each of the following
items!

8. The delayed neutron fractions» bets bar (INCREASES» DECREASES» or
REMAINS CONSTANT) over core life» because...

b the percentage of reactor power from...
(1). U-235 (INCREASESy» DECREASES» or REMAINS CONSTANT)
(2), U-238 (INCREASESs» DECREASESy or REMAINS CONSTANT)
(3), Pu-23%9 (INCREASESy» DECREASES» or REMAINS CONSTANT)

QUESTION 9.07 (1.2%9)

DESCRIGE how fuel pellets deform under operating conditiovns. INCLUDE the
change(s) that occur in the pellet density and geometry.

QUESTION 9.08 (1.50)
If 2 multiple feedwater heater or string loss occurs with the unit at 75%
powers EXPLAIN what happerns to reactor power. (INCLUDE the reactivity

coefficient(s) irnvolvedi and EXFLAIN to the point where reactor power
stabilizes for full credit), (Ve optiedrn oS ). -

QUESTION $.09 (1.,00)

LIST two (Z) reasons for the use of gadol. .a rods in the core fuel
bundle.

(xxxxx CATEGORY S CONTINUED ON NEXT PAGE »xxxx)




QUESTION 9.10 00)

A reactor is planned approximately 12 hours after

. EXPLAIN the difference between
the previol r0d reactivity worths for each of the

8 scram from
two month ( )OWEr TUn t

he expected
following!

rods

control rods.

-
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ELUIDSAND THERMODYNAMICS

QUESTION 5414 (1.00)

EXPLAIN why the steady state MCFR value is increased for core flow less
than rated core flow.

QUESTION 9415 (2.00)
Core loading regquires @ shutdown margin (SDM) at least R + 0.,25% delts K

in the most reactive condition during the operating cycle. DEFINE the
term *R*' in this SDM.

QUESTION 9.16 (1.50)
STATE the damage that would be cavsed to an induction motor (i.e.» RHRS

service water pump) by repeated starts and/or jogs» and EXFLAIN why
repeated starts would cauvse this damage.

QUESTION $.17 (1,00)
During & reactor startupy» the first reactivity addition cauvsed count rate
to increase from 20 cps to 40 cps: The second reactivity addition cauvesed
count rate to increase from 40 cps to B0 cps. SELECT the correct
following statement.
2. The first reactivity addition was larger.
b The second reactivity asddition was larger.

(ol The first and second reactivity additions were equal.

d. There 1s not enough data given to determine relationship of
reactivity values.

QUESTION S.18 (1.50)

8. EXPLAIN the difference between driven flow and driving flow within
the reactor vessel. (1,00 point)

b STATE which one of these flows provides the greater contribution to
the total core flow. (0.50 point)

(xxxxx END OF CATEGORY © mxxxx)




CONTROLy AND _INSTRUMENTATION

QUESTION 6.01 o B A S

ANSHWER each of the following items either TRUE or FALSE concerning
Q0A 1300-7» RCIC LOCAL MANUAL OFERATION:

Lhe-mechaniedloversrond Lrip LS600 rpal) of the- Lrip-throttile
valve te the-onty 4trip siqnal -active for local-wanual operation,

When the local-remote selection switch for the RCIC Turbine
Steam Suppl Isolation Valver MD-1301-16y is placed in the LUCAL
iony 8l) position indication in the control room for that
16 ost.
tachometer for

protection consig

se '"Refueling

WUt

Wwith the correct one word answer.,
feedwater regulator 1nto service
power operationy 18 L0 reduce
) |
!

limits, The critica power levels

! al v e A POwWET
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QUESTION 6.095 (1.50)

EXFLAIN the potential consequence(s) of losing the Reactor Building
Exhzust Fans. (INCLUDE equipment auvtomatic trip set pointi(s) as
applicable for full credit.,)

QUESTION 6.06 (1.00)

LIST the two (2) buses that are fed by Transformer #12y when Unit 2 is at
power., (Stated in Procedure QOA 6100-1 for loss of transformer during
power operation.)

QUESTION 6.07 (0.73)

With a station blackouty STATE the three (3) expected automatic Group
Isolations of QOA 6100-4, STATION BLACKOUT.

QUESTION 6.08 (4.00)

STATE» for each of the High Fressure Coolant Injection (HPCI) System
component failures listed below» whether the HFCI System *IS* or *IS NOT®
still capable of auvtomatic injections, If it IS NOT®' capable of automatic
injectiony EXPLAIN why. If it *IS*' capable of automatic injection» then
DESCRIEBE any adverse effect(s)/consequenrce(s) of automatic injection with
this failure, CONSEPER each component failure as a3 separate case.

o raYe”
Assume that no S action occurss the component fails at the time of
the automatic initiation signal» and reactor power is 100X,

2, The gland seal exhauster fails to operate. (1,00)

b. The turbine auxiliary lube oil pump fails to operate, (1.00)

C The alternate minimum flow valve (2301-14) (e.g.» valve 2301-3
is inoperable and left opened) fails to closer» when system

conditions require it to be close. (1,00)

d. The HFCI pump discharge flow element output signal to the HFCI
flow controller 1s failed at its maximun output., (1.00)

(xxxxx CATECORY & CONTINUED ON NEXT PAGE =xxxx)

<
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WUESTION 6.07 (1.00)

STATE the effect(s) that losing the microwave radio system would have
upon routine Unit 2 operations with Unit 1 on line.

GUESTION 6,10 (2.50)

ANSWER each of the followirng questions either TRUE or FALSE concerning the
Rod Worth Minimizer (RWM) rod blocks!

8. After transferring from the A to B computer or barky the RKWM is
automatically initialized.,

b Whenever reactor power is below the low power set point» only INSERT
rod blocks are active,

Cs The RWM low power set point requires both rated steam flow and rated
feedwater flow to be below 20X of their values.

d. If the RWM fails or is powered down with the mode switch in NORMAL»
rod blocks will be applied only for reactor power levels less than
30%.

e, Any rod inserted one or more notches beyond its insert limit will
cause an insert block to be issued for 2all rods without exception.

QUESTION 6.11 (2.00)

ANSHWER each of the following questions either 1RUE or FALSE concerning the
Atmospheric Containment Atmosphere Dilution (ACAD)/Containment Atmosphere
Monitoring (CAM) System!

2. The ACAD cannot be automatically initiated.

b The Shift Engineer must receive avthorization to place the
ACAD/CAM mode switches (Fanels 901-55/902-55 and 901-56/902-56)
in OFF during @ post-LOCA situation.

Cs If CAMs are turned completely off (i.e.» the heater boxes are
alliowed to cool)y it will require 15 winutes to 1 hour to warm
the unit up before i1t will be operable.

d. The hydrogen and oxygen monitor indications are not valid beyond
their alarm points.,

(xxxxx CATEGORY & CONTINUED ON NEXT PAGE xxxxx)
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QUESTION 6.12 (1.00)

STATE why the physical location of the drywell radiation monitors resuit
in the need to apply @ correction factor to the readings obtained on %he
sonitor to convert the readings to actual dose rate.

QUESTION 6.13 (2.10)

LIST the four (4) APRM reactor scramsi and INCLUDE t.e
set points/conditions for each AFRM reactor scram.

/4™
QUESTION 6.14 4%T3°7}-

ANSHWER each of the following questions concerning the Core Spray (CS)
System either TRUE or FALSE!

o, tv—7Fhe - wmitievn-bypess—Flow vealve tHO=3I8 A7E) 1T BaTh toop-te-
'5 norasilty-open during stendby operatiori DeTavse there 1s nNo core-
} Spray-ftiow.

“ 4%) The inboard injection valve (M0-25 A/B) is interlocked with the
core spray testable check valve to prevent cycling the testable
check valve when inboard injection valve is open.

(s Upon an automatic initiation of core sprayr» the CS systeas logic
will only inject CS flow into the recirculation loop that
appears to have a break.

QUESTION 6415 (1.50)

STATE tne three (3) Reactor Core Isolation Cooling (RCIC) System automatic
isolations (Group S5)i and INCLUDE the set points.

QUESTION 6.16 (1.25)

If redicactive materials have accumulated on the Standby Gas Treatment
System (SBGTS) Filters during operation» radioactive decay will cause
internal heating of the filters. If heating is sufficient to require
coolingr DESCRIEBE the filter cooling flow path that can be used in
accordance with QOF 1600-1y DRYWELL FPRESSURE RELIEF THROUGH SECGTS.

(xxxxx CATEGORY & CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 6.17 (0.50) ;

STATE the auxiliary system that prevents water nammers from occuring in
the Core Spray (CS) System.

(xxxxx END OF CATEGORY &6 xxxxXx)
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|UESTFION—F+ 01 4+3+509 -

|
S TATE—three <3 —Faredtete—Brerstor—Actions —for—a*HUACEXHAUST FILTER /
FEMRERATURE -HICH 3l armveing B0A-Z201=0+ HRSS LSFP ANNUNCIATOR FROCEDURES.,

QUESTION

With the ) riticaly & l rod position indication does not
change fro on 16 when & co ol rod withdraw signal is applied.

Soed diate Operator Actions required by QDA 300-2y INABILITY TO
A CONTRO )ID! CONTROL :

line cavsed 3
system isolation

corresponding i1mmediate

Dperator Actions required by
ROL ROOMy if occupation of the
oints

the method of lower
to reduce the heat
water level assists

v

prescribes ter
PV except from the bo
ve system. EXFLAIN
ources

that RFV water level be lowered
5 18 met. One of these conditions 1s tnat
143 inches EXFLAIN the significance of
level .

EXXEY ATEGORY ? CONTINUED ON NEXT FAGE wxxxx»
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QUESTION 7.095 (3.00)

3. QGA S00~-2+ EMERGENCY REACTOR FRESSURE VESSEL (RFV) DEFRESSURIZATION:
requires verification that the suppression pool level is above

5.0 feet prior to opening all the Automatic Depressurization System
(ADS) valves.

EXPLAIN why this limit on suppression pool level is imposed for
Emergency RFV Depressurization wsing the ADS valves. (1,00 point)

b QGA 500-2 further prescribes that if fewer than 3 ADS valves are open
and RFPV pressure is at least 50 psig sbove suppression chamber
pressure then rapidly depressurize the RFV vusing one or more of
several systems (e.3.» main turbine bypess valvesr» main steam line
drainss MPCI turbiner» RCIC turbines RPV head vent » steam jet air
e jectorsy RWCU).

(1), EXFLAIN why RFV pressi'. e is required to be at least S0 psig
above suppression cramber pressure prior to performing this
step. (INCLUDE the significance of this S0 psig value).
(1.00 point)

(2). EXFLAIN why three (3) ADS values are the minimum number required
for Emergency Depressurization. (1,00 point)

QUESTION 7.06 (1.50)

The unit is operating at 100%X powers» when & complete loss of essentizl
services occurs. LIST five (S) control room indicationsy which would be
disabled due to the loss of essential service power.,

QUESTION 7.07 (2.50)

While the unit is operating at 75X power in EGCy» an *A*' feedwater heater
high level occurs, STATE five (5) Immediate Operator Actions using
Q0A 3500-1» LOSS OF FEEDWATER HEATERS.

(wxxxx CATEGORY 7 CONTINUED ON NEXT FAGE =xxxx)
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QUESTION 7.08 (1.00)

STATE the two (2) conditions required before an inoperable Control Rod
Drive (CRD) Accumulator is reclassified as operable in accordance with
QOF 300-10+ CRD SYSTEM ACCUMULATOR GAS DISCHARGING» and Technical
LCpecifications.,

QUESTION 7.07 (1.50)

Using the Immediate Operator Actions for LOSS OF STATOR COOLING»
Q0A S300-1» STATE the maximum time that the unit can remain criticey for
each of the following stator cooling water conductivity values!

8 0.2 umho/cu
b. 2.0 umho/cm
s 20,0 umho/cw

QUESTION 7.10 (1.,00)

EXPLAIN why an Off-Cas System chimney monitor alarm may be likely to occur
following @ rapid power reduction.

QUESTION 7.11 (1.00)

In single loop operationy SELECT for each parameter listed belowr if the
Unit 1 value 1s changed (MORE THAN» SAME AS» or LESS THAN) the Unit 2
change in value!

2. maximum average planar linear heat generation rate (MAFLHGR)
limit multiplicstion correction factor.

b minimum critical power ratio (MCFR) safety limit,

Ce Rod Block Set Foints.

(xxxxx CATEGORY 7 CONTINUED ON NEXT FPAGCE w»xxxx)
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QUESTION 7412 (1.00)

STATE why the main condenser level is limited below 35%Z level when

inplementing QOF 201-1» DRAINING THE REACTOR VESSEL AND RECIRCULATION
LOOFS.,

QUESTION 7.13 (1.00)

If a2 control rod is required to be taken out of servicer» EXFLAIN why it is
preferable to electrically disarm the drive in accordance with QOP 300-7,
CRD SYSTEM» DRIVE DISARMAMENT, rather than valving out the drive in

accordance with QOF 300-8» CRD SYSTEM» HYDRAULIC CONTROL MODULE ISOLATION.

QUESTION 7.14 (1.50)

STATE the three (3) restrictions imposed by Technical Specifications and
QO0F 1100-1y STANDEY OFERATION OF STANDEY LIQUID CONTROL SYSTEM (SLCS)»
which allow the SLCS to be inoperable with fuel in the reactor vessel,

QUESTION 7.1%5 (1.,50)

FILL in each of the following blanks with 2 single word answer concerning
QOF 1000-5» SHUTDOWN COOLING STARTUF AND OPERATION:

a. If both recirculation pumps are offy, temperature stratification may
occur due to lack of upward core flow: This may result in reactor

b In the event of inadequate heat transfer across the RHR heat
exchanger or inadequate RHR service water flow» consideration should

be given L0 __ o cnceean of the heat exchanger as the possible
cause.

Ca The differential temperature between the reactor vessel flange and
__________________ is to be maintained less than 140 degrees F.

(xxxxx CATEGORY 7 CONTINUED ON NEXT FAGE xxxxx)
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QUESTION 7.16 (2.00)

Reactor Fressure Vessel (RFV) water level cannot be determined., The RFV
is therefore flcoded in accordance with QGA S00-é6+» REACTOR PRESSURE VESSEL
FLOODING. Injection into the RPV is controlled in accordance with the
procedure to maintain at least three Automatic Depressurization Systes
(ADS) valves cpen and RFV pressure at least 77 psig above suppression
chamber pressurer but as low as practicel. Forty minutes later with five
ADS valves open (reactor pressure has remained above suppression chamber
pressure for this entire time) RPV water level instrumentation is
@vailable? temperature near the RFV cold water level instrument leg
vertical runs is below 212 degrees Fi and suppression chamber pressure is
below SY psig. Under these conditions: QCA S00-6 then prescribes that all
injection into the RPV be terminated and RPV water level be reduced.

QGA S00-4 also prescribes & maximum cord uncovery time limit after
commencing termination of injection into the RFPY after which flooding is
to be resumedy 1f RPV water level indication is not restored.

EXFLAIN why QGA S00-4 requires this RPV!
3. water level reduction., (1.0 point)
b flooding to be resumedy» if water level indication is not

restored within the Maximum Core Uncovery Time Limit,
(1.0 point)

(xxxxx END OF CATEGORY 7 =xxxxx)



QUESTION 8.01 1.00)

SELECT the one carrect answer., If an entry condition for an Emergency

Operating Procedure (QGA) occursy for QGA procedure that has been

' a8
completedy then the completed QCA procedured

13ately performed again.

e ‘ after completing the QGAs that have been

motLoOr

volrTr.

equipmer
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QUESTION 8.04 (1.00)

A spurious unplanned control room vent!lation system isolation requires:
(SELECT the one correct answer from the following.)

8. A one (1) hour telephone notification to the NRC Operations
Center.,

b A four (4) hour telephone notification to the NRC Operations
Center.,

Ce No NRC telephone notification.

d. Only a telephone call to the NRC Resident Inspector.

QUESTION 8.05 (1.,50)

STATE the Technical Specification Basis for requiring a Condenser Low
Vacuum Scram (1.00)} and how this scram can be bypassed. (0.50)

QUESTION 8.06 (1.,00)

FILL in each blank with the correct value:. Unit 1 Technical Specification
Basis states that & leak as small as _______ gpm is possible to be
detected by the Main Steam Line Tunnel High Temperature Alarm. The alarn
set point for this high temperature alarm is degrees F,

QUESTICN 8.07 (1.50)

INDICATE whether each of the following statement concerning Unit 2
secondary containment is either TRUE or FALSE.

2. Each train of the Standby Gas Treatment (SBGT) System is
required to have the capability to maintain at least a 1/2 inch
of water vacuum within the secondary containment.

b. The SBGT charcoal filter should be testeds if 1t was exposed to
paint fumes.

e Arn efficiency of 94.9% is adequate for the SEGT filter to retain

particulates that may be reieased to the reactor building
following an acvcident.

(xxxxx CATECORY 8 CONTINUED ON NEXT PAGE mxxxx)
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QUESTION 8.08 (1.00)

STATE the primary disadvantager as provided in the Technical Specification
Basisr» of lowering the reactor vessel low water level scram set point.

QUESTION 8.09 (1.00)

Other than personnel safety considerations» STATE the Shift Engineer's
principal purpose for reviewing an are2» in whichy radiography is to be
performed,

QUESTION 8.10 (1.50)

In accordance with the Generating Station Emergency Flan (GSEF)» LIST
three (3) conditions that would prevent the evacuation of nonessential
personnely after asseably/accounting of personnel within the Frotected
Area has been completed.

QUESTION 8.11 (1.00)

STATE two (2) conditions required by QAP 300-2y CONDUCT OF SHIFT
OFERATIONSy to use the PULL-TO-LOCK <witch position feor testing.

QUESTION 8.12 (1.00)

SELECT the correct answer:. An orderly unit shutdown will be initiated
inmediately with reduction of coolant temperature to less ‘han

212 degrees Fy» as rapidly as other plant constraints permity when
Chemistry issues an ACTION LEVEL?

8. One.
b. Two.,
Cs Three,

d. Four,

(xxxxx CATEGORY 8 CONTINUED ON NEXT FAGE ®xxxx)
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QUESTION 8.13 (1.,00)

If a2 temporary procedure review by the SCRE involves the Operation
Department (i.e.» operation of a RHR pump)» STATE two (2) SCRE actions
that are required to be performed in addition to the reviewr in accordance
with QAF 1100-5» TEMPORARY PROCEDURES AND TEMPORARY CHANGES 7O PERMANENT
PROCEDURES.,

QUESTION 8.14 (2.00)

ANSHWER each of the following questions either TRUE or FALSE concerning
QAP 1120~é+» ENTERING A LOCKED HIGH RADIATION AREA WITHOUT A TIMEKEEFER!

3. Entry into @ high radiation area is absolutely prohibited
without the use of a3 safety man in lieuv of a8 timekeeper.,

b Transfer of the 'R-key' between individuals is only routinely
allowed between security guards.

Cs The safety man is required to immediately notify the control
rooms whern an individual enters and leaves a high radiation
area.

d. An individual will only be allowed one *R-key® at a given time,

QUESTION 8,19 (0.50)

FILL in the blank with the correct value., QAP 1170-14,» FIRE WATCH
RESFONSIBILITIES, states that persons performing fire watch duties for
other than cutting and welding jobs shall make a round of the assigned
area at least once every unless otherwise defined in

Technical Specifications.

QUESTION B.16 (1.00)
STATE the two (2) restrictions imposed upon the Shift Engineer during

absences from the control room/Shift Engineer's Office by QAF 300-1»
OPERATIONS DEFARTMENT ORCANIZATION,.

(xxxxx CATEGORY 8 CONTINUED ON NEXT FAGE mxxxx)
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QUESTION 8.17 (1.2%5)
EXFLAIN how an adequate shutdown margin (SDM) can be physically verified

before performing maintenance on & control rod drive vsing QOP 300-14,
CONTROL ROD OR CRDP MAINTENANCE.

QUESTION 8.18 (1.50)

EXPLAIN the Technical Specification Basis for requiring the Rod Worth
Minimizer (RWM) to be operable for less than 20X power.,

QUESTION 8.19 (1.00)
SELECT the one correct answer., When performing QAF 300 EQUIFMENT
OUT-0F~-SERVICEy the individual i1tems should be normally taken out in the
following specific order!
a8, electrical feed» main isoiation points, centrol switch.
b. main 1solation pointss control switchy electrical feed.

Cs control switchy electrical feecd: main isolation points.

d. main isolation pointss electrical feed» control switch.

QUESTION 8.20 (1.00)

FILL in each blank with the correct value or one word answer. QAF 300-19»
REVIEW OF ACTIVE OUT-OF~SERVICESy requires:

*Monthlys at least (a.] _____._ percent of those out of services older
than (b.] days and not in a high radiation area shall be

physically reviewed."

(xxxxx CATEGORY 8 CONTINUED ON NEXT PACE w»xxxx)
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QUESTION 8.21 (1.50)

LIST by title» the position that would assume each of the following

on-site fire protection position titler in accordance with QAF 1170-17»
FIRE PROTECTION PROGRAM:

a. Fire Commissioner.
b, FiTQ Chief.

Cs Assistant Fire Chief,

QUESTION 8.22 (0.50)

QAF 1150-6y ACCESS TO CONFINED SFPACESy defines what constitiutes a confined
space and the requirements of working in such an area. If the SCRE has
any concern» which may affect worker health and safetys STATE by title,

the person that the SCRE would contact to obtain & definitive answer to
his concern.

(xxxxx END OF CATEGORY 8 xxxxx)
(axxxxxxxxx END OF EXAMINATION Xxxxxxxxxx)



guau:-ne:aelznu; Page 29

ANSHER S.01 (1.,00)
C [1.00 point)

REFERENCE
HTFF Texts Chp. 7+ Heat ‘ransfery» Rev:. 1» p3. 7-45,
293%007K109 o (KA's)
ANSKWER 5.02 (3.00)
8. LHGR - fuel pellet expansion (0,501} nd 112é07f04 plastic strain
o, €6+303 on cladding Ev10¥v [0 s“(.’l
v }; o';D
b AFPLHGR - decay heat and stored heat following LOCA [
and clad temperature of 2200 degrees F [0.401.
‘01‘;3 ?Dyb
€. CPR - loss of nucleate boiling £6v#03/around cladding)[0.40]:

and boiling transition (0,501,
REFERENCE
HTFF Texts Chp 9+ BEWR THERMAL LIMITSy Rev. 1» Fig. 9-5» pg. 9-185,

Quad Cities» N-NOLR-FAB4: SRO REQUAL» Question No. 5.05.
293009K112 293009K111 293009K108 293009K107 1o lKA'S)

ANSMER 5.03 (1.00)
bs, (1,00 point]
REFERENCE
GE Student Text» LIC-THEU» REACTOR THEORY,» Rev. 2y Figure 44

Quad Citiess N-NOLR-FAB4; SRO REQUAL» Question No. S.11.
292008K108 e (KA'S)

ANSWER 9.0° t1.00)

ds. [1.00 point]

(xxxxx CATEGORY S CONTINUED ON NEXT PAGE =xxxx)
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-

REFERENCE

GE Student Text» LIC-THEO+ REACTOR THEORY» Rev. 2» Figure 46,
Guad Citiesr» N-NOLR-SRO-D-E853 SRO REQUAL» Quest. No. 5.03,

29200BK10S e (KA'S)
ANSWER 5.09 (1.00)
8 True
b False
[0.50 point for each)
REFERENCE
Reactor Theory» LIC-THEO» REACTOR THEORY» Rev. 2» Figure 7 at top of page.
292008K130 s (KA'Ss)
ANSWER 5.06 (2.00)

8. Decreases

b (1), Decreases
(2):. Remains Conttant
(3)« Increasses

[0.50 point eachl

REFERENCE
Reactor Theorys Lic~Theo» Rev. 2v p3. 13 and Figure 29
292003K103 o (KA'S)

ANSHER 95.07 (1.29%5) -

e ™ ¥
’ )1‘0 2 L.

Fuel pellets have a tendency to increase in density [0.5], Ihll*ClUSIl-l
decrease EOv25Y, in the pcllot length [0.2%5) and a decrease EQT?ﬁi,xn the
pellet diameter tovgqg. & thads L¢. 32 sl (03|
¢ 3
REFERENCE
. e S . 45
HTFF Texts Chp. 9+ EWR THERMAL LIMITS, ,g. ®=—a4s, /-2%,6 1494 & ‘ > .
293009K131 e (KA'S)

(xxxxx CATEGORY S CONTINUED ON NEXT FAGE wmxxax)
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ER_ELANT OFPERATION, FPage 27
ELUIDSAND _THEEMODYNAHN

R
1

wim

¢

ANSHER 5.08 (1.50)

Reactor power increases (0.,50)y due to the reduction in feedwater
tesperature (0,30), Positive reactivity 1s inserted by the moderator
tenperature coefficient [0.30). Natural feedback to limit power increase
is provided by the void coefficient [0.20) and the fuel temperature
coefficient (doppler) [0.201].

REFERENCE

Q0A 3500-1y LOSS OF FEEDWATER HEATERS» Rev. 4y p3. 2.
Guasd Cities Lesson Plany LIC-THEO,» REACTOR THEORY,» Rev. 2» pgs. 15-18.
299001K312 o (KA'S)

ANSWER S.09 (1.00)

a8, Allow more fuel to be loaded (without increasing the number of
control rods) [0.,S501. T
\ "B H X " & e Lt‘l\]
) ey & - t % ‘ y
b Facilitate axial’ power shape control (limits flux peaking probleas
and simultaneously simplifies control rod patterns). —fOTGVTjF

REFERENCE
Quad Cities Lesson Flany LIC-THED» REACTOR THEORY» Rev. 2» pg. 295,
292007K101 o (KA'S)

ANSHER $5.10 (2.00)

a. The center control rods will be worth less [0.50) because the xenon
concentration will be highest in regions of the core where neutron
flux was highest during the previous operational phase [0.50).

b The peripheral control rods will be worth more (0.50) because the
thermal flux will be pushed to the core edge by the xenon building in
the core center [0.50).
REFERENCE

GE Reactor Theory» LIC-THEO» Rev. 2» p3. 24.
292006K108 292006K107 o (KA'S)

(xxxxx CATEGORY S CONTINUED ON NEXT PAGE ==xxx)




ANSHER

8.

b.
REFERENCE

CE Re
29200

ANSHER
d. €
REFERENCE

MTFF
29300

ANSHER

REFERENCE

gLQNI-QEEBQIIQEL Page 28

911 (1.00)

Burnout (Ye-135 absorption of a thermal neutron to become Xe-136

with a3 small thermal neutron cross section)., [0.50])

Decay (Xe-135 half-life to Ce~13%5 1s 9.2 hours). [0.50]

actor Theorys» LIC-THEO» Rev. 2» pg. 23,
6K104 i (KA'S8)

S5.12 (1.00)
1.00 pointl

Texty Chp. B8y EWR THERMAL HYDRAULICS» Rev:. 1» pg. 8-12.
8K108 i (KA'Ss)

5413 (1.75)

Core power is significantly [0.2%) increased [0.25)y because of its
large rod worth [0.25].

Void effect is small [0.25)y becauvse the increase vcids sffect only a
snall length of fuel ([0.,25).

Only @ small effect in axial power shape [0.25) because most of the
bundle 1s controlled [0.25).

GE Reactor Theorys LIC-THEO» Rev. 2 pg. 21.
292005K112 v (KA'S)

(uxxxx CATEGORY S CONTINUED ON NEXT FAGE =xxxx)
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ANSWER S5.14 (1.00)

This ensures that the MCFR will be maintained greater than that required
(Unit 1 T8 1.1.A) [0.50) even in the event that the motor-generator set
speed controller cavses the scoop tube positioner for the fluid coupler to
move to the maximum speed position [0.501. (Alternate word is ascceptable
for full credit).

REFERENCE
Unit 1 TS BASIS 3.5.Ky Amendment No. é&» F3. 3.5/4.,5-22.,
293009K123 o (KA'S)

ANSHER 9415 (2.00)

The value of R is the difference [0.,50] between the calculated core
reactivities [(0.50) at the beginning of the operating cycle [(0.50) and any
time later in the cycle [0,30) where 1t would be greater than at the
beginning [0,20).

REFERENCE
Unit 2 TS BASIS 3.3.A.1y» Amendment No. 2+ pg. 3.3/4,3-7
292002K110 1o (KA'S)

ANSKWER S.16 (1.50)

a. Life of the winding insulation would be (grestly) reduced, £0.50)
b The hest produced [0.50) by each acceleration or jo3 1s much more
than that produced (and dissipated) by the motor under full load
[0.501.,
REFERENCE
QOF 1000-4y RHRS SERVICE WATER SYSTEM STARTUF AND OPERATION:s Section

FiSeby Rev:. 9 F3. 2.
291005K106 +o(KA'S)

ANSWER S.17 (1.00)

8. [(1.00 point)

(xxxxx CATEGORY S CONTINUED ON NEXYT PAGE »uxxaxx)
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ELUIDSAND THERMODYNAMICS

REFERENCE
Quad Cities Lesson Flan» LIC-THEO» REACTOR THEORY» Rev. 2» pgs. 9 & 11,
292008K103 e (KA'S)

ANSKER $5.18 (1.50)

8. ODriving flow is provided to the jet pumps from the recirculation
pumps [0.50)y while driven flow comes from the vessel downcomer
region (@.5.+ dryer and separator drains plus feecd flow), [(0.,501)

[ Driven flow., [0.50)

REFERENCE
Guad Cities Lesson Flan» RECIRCULATION» LIC-0202-1+» Rev: 1» pgs. RECIR-2 &
RECIR-3.
290002K102 293006K102 o (KA'S)

(xxxxx END OF CATEGORY & mxxxx)
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J .~

ANSHER 6,01  4dvB0)

ERI— A
3.—.7'; True.,
e € True.

(0.50 point each)

REFERENCE
QDA 1300-7+ RCIC LOCA. HMdwual OPERATION, Kevs S)» py. 3

FRID» Diagram of KCIC Pipinae #=~00y Reve 48
217°°°K‘°6 e (RN 'g)

ANSWER 6.02 (1.50)
8. +ve+ becavser the linv could ®lash to steow (p teomperzture ot
281 degrees F could tu zpproschedr which is the saturstion
teaperature for 50 psirg) . [0.502
b voe to obtain tempirvature reading with i reacior recircsiation pump
operating., [0.50)
(3 ves Lo prevent draining water from resctor vessel: (0,501
REFERENCE

QOF 1000-Sy SHUTOOIWN COOLIKG STARTUF AND OPERATION: Revs 13y pas. 1 and 2.
Quaed Cities Lescorn Piany LAC-1000,» RHR+ Rev.2r pa. B.

IE Rpt No. S0-24%5/87019 (DRP)» pg. 7.

205000K102 20S000K101 205000K114 205000K115 o (KA'3)

ANSHWER 6.03 £1.90?

s"7
3. joMode-switch tn-refuel-{0.203 With any control rod out [O+19) and fuel
on any refyeling hoist [(6+40) and refueling platform near or over the
vessel [O+101, ¢

.

b. Hoist overload. [0.501]

Cs High position limitations. [0.%0]

(exxxx CATEGORY & CON INUED ON NEXT FAGCE =xxxx)
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REFERENCE

QFF 100-1» MASTER REFUELING FROCEDUREs Section E.1.b(3)+ Rev. 13y p3. 4.
234000K402 v (KA'S)
ANSHER 6.04 (1.00)

L " 'J“}:“‘ LS :/w\“-(t\."-"\(ﬂ
L L Vibrations (0.50]

b 40 +/- SX. [0.503
REFERENCE
GOP 600-3+ FLACING THE SECOND MAIN FEEDWATER REGULATOR IN SERVICE»

Section Ay Rev. 5 pg. 1
259001K307 v (KA'S)

ANSKWER 6.05 (1,50)

- Loss of these fans may result in a8 positive pressure inside the
reactor building [0.50), Excessive building pressure would
eventuslly cause one (of the six) reactor building blow off panels
(refuel floor level) to be released [0.50],

- The reactor building supply fans [0.25]) eutomatically trip at a
building pressure of + 1,0 ¢/~ 0.2 inches [0.29).

REFERENCE
Q0A $750-5S» LOSS OF REACTOR BUILUING EXMAUST FAWS, Sect. E» Rev. 7y pg. 2
28B000OK3CE o (KA'S)

ANSHER 6.06 (1.00)

Aoy Fav g Tt Jlhoann iz o 12, 13,
Buses 120 51-and— 1940835 /. ‘/ Wl [ose ),m,/”( ]

REFERENCE

G0A 6100-1y Loss of Transformer 12(22) During Fower Operation» Rev. 2»

Section By p3. 1.

(xxxxx CATEGORY & CONTINUED ON NEXT FAGE =a3xX)
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ANSWER 6.07 (0.7%)

8, Group I

b Group II

c Group III

(0.2% point for each iteal

REFERENCE
Q0A 6100-4, STATION BLACKOUT,» Rev. 2y Section B.é» pg. 1.
223002K601 o (KA'S)

ANSHER 6.08 (4,00)

2. (1), WILL N8 AUTH INJECT,

(2). Gland seal rondensor will be unable to maintain & vacuum
(because nun-condensable gases would not be resoved to maintain
=10 inche: of water). §

-Av" W 4/[ e 4 /}V“'" -

by (1), WILL NO” AUTO znu:cv.,‘ %, cd] o Sl Ventan Pllsvias
(2). Unebie —wvrmg Wartv
and_1ns—o’ood—opooot+on~bo4g*-@v000~¢p04
b

C (1).7AUTT, INJECT.
(2': It would be possible to dgrain the CCST into the torus.,

de (172 AUTD INJECT, =Y Gveted H iy (e "o An g s ) Fo A

(2). fho desired sys(bl flou uould be urnazble to bo Qchxovod (to
accomodate vorymg reactor prouurn? 4-J-\¢ /rw./u T
Fice Lvidae boae bavatmh  { ek o Ak r > "[ . T .
£0.50 so0int for each i n) (Correct alternste snswers u141 be occoptod).
(%) WO tanan 4 (MGu) uJ«LJk bl "1« Frvdrant To 200 Kl

Qu-d Cities Lesson Flan, LIC 2300 1+ HPCI SYSTEH- Rev. 0y pgs. HPCI-9»
HPCI-12» MPCI-13s KPCI-17» and HFCI-31.,

vad Cities SRO Requal Examy» Question 6.09y date unknown,

206000A214 206000K417 206C00KA13 206000K401 o (KA'S)

—

(exnxx CATEGORY & CONTINUED ON NEXT FACE ®w»xxx)
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ANSWER 6.09 (1.00)
ok
Loss, of high speed protective relaying LO0+40F—=armm-c rect transfer trip
fo. capability for incowing power lines (0403 and 0404)., [0.201

(The Unit 2 generator trip scheme upon loss of these lines i1s necessary:
because the Iowa-Illinois System cannot handle the output from both

units), e
REFERENCE Lors 4 'M:m"/c'rb\ﬁ'/e, w LB Lisi]
Q0A 8450-1, LOSS OF FOWER TO MICROWAVE RADIO BUILDING» Section E.1y

Revs 1y pg. 2
262001K404 v (KA'S)

ANSWER 6,10 (2.50)
£ False (operator needs to press SYSTEM INITIALIZE button).

b False (INSERT and WITHDRAWAL rod blocks are active).

Co False (either steam flow or feedwater flow).,
d. False (at any power).
€. Falese (except for rods withdrawn errors or rods in the current

sequence step’.,
[0.S50 pt for each item)

REFERENCE
QOF 207-1» NEW ROD WORTH MINIMIZER OFERATION» Section E» Rev. 3» pgs. 1-2
201006K402 201006K401i 201006K409 o (KA'S)
ANSWER 6,11 (2.,00)
8. Feise lauto startwporr €5 InTtratIoN E1gnall ) (Aac.
b False (Shift En3gineer can auvthorize this)
C False (2-6 hours)
d. True

(xxxxx CATEGORY & CONTINUED ON NEXT FAGE =xxxxx)
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. .
REFERENCE
QOP 2400-1y» ACAD/CAM SYSTEM» Sections E and F.2.a3y Rev. 7y pgs 2-3
223001K404 o (KA'S)
ANSHER 6.12 (1.,00)

Drywell radiation monitors are not physically inside the drywell [0.7513
and are located inside sleeves OR shielded by the material around the
detector [0,25].

REFERENCE
GOFP 2400-1+ ACAD/CAM SYSTEMy Section E.3» Rev: 7» pa. 2.
272000K119 ++{KA's)

ANSHER 6,13 (2.,10)

a. APRM (fixedd high flux)Eew8€1/less then equal to 15X rated neutron

flux [(Oe+Plsin REFUEL 6r STARTUP HOT STANDEY Mode E@vt’}v. Ok ke
v L5 4 1T e Kuw Mode.© O 1C'J ‘

b, APRM (variabled high flux)E0+303%1less than equal to "0.58 W + 62°
(FRP/MFLFD) 0+}€§rin Run Mode [6+3+03  (maximum set point of 120X for
core flow of greater than equal /to 9BE+é lba/hr)

o oy
¢,  APRM INOFERAELE 0,301 due toi
(1), Less than 507 of assigned LPRM's in OPERATE. [0.101]
(2). AFPRM module unplugged. 0,101
(3), APRM mode switch not in OFERATE. [0.101]

d. APRM downscale L[0.30) with an sssociated IRM Hi Hi or INOF [0.10] in
Run Mode [0.101.

REFERENCE
QOF 700-4» APRM SYSTEM OFERATION,» Section E.2+ Rev. 5 p3. 2.
215005K402 v (KA's)
[
ANSHWER 6.14 ( 1++20)

-4~—~—$0+??T——+*hT‘"TS"?““UT‘?T*Y‘?*U"ﬂ'VOi??*r)\

& ey True,

L, e+& False. (Both CS pumps will inject into both loops).
(0.50 point for eachl

(xxxxx CATEGORY & CONTINUED ON NEXT FAGE xxxxx)
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REFERENCE

Q0A 1400-1y CS SYSTEM AUTOMATIC INITIATION» Sec. E.l» Rev. B8y pg. 1.
Quad Cities Lesson Plany C& SYSTEM» LIC-1400» Rev.ly» pgs. CS-5 and CS-6.
Quad Cities SRO Requal Exam» Question No, 6.08,dy Licensee's ref, pg.

1951G.
209001K408 209001K407 209001K405 o (KA's)
ANSHER 6415 (1.50)

8. RCIC turbine area [0.15) high temperature [0,15]
200 +/- S degrees F [0.201.

b RCIC Sieam Line high flow [0, 303
300% of rated steam flow [O.&Oﬁ with a3 turbine delay'407+03 of

3 -tt,i» second) E-O-v-l-Oi}_ @ 80

£ Reactor vessel low pressure ([(0,30]
S50 +/- 2 psig (0,101

REFERENCE
QOF 1300-2y RCIC Sysiem Manual Startupy» Section E.1» Rev. é» p3. 1
259002K116 217000K107 o (KA'S)

ANSHER 6.16 (1,25}

Start the ocposite train and draw air through the affected train (0. 75]
from the turbine building th&ﬁ}(yia the train cross connectfﬁOvQﬁ&-

¢ 5

REFERENCE

QOF 14600-1y DRYWELL PRESSURE RELIEF THROUGH SEGTSy Sec. D.2¢r Rev: S

pg. 1.

261000K402 261000G001 se(KA'Ss)
ANSWER 6.17 (0.50)

sss the ECCS Fxll stem. £o. 0] - >

(i ¢ /J?y“d L @ Jec Liwf'd, ku/'”¢/,-< A, #es-tain il

REFERENCE U S gt ), '

Lesson Plan No. LIC-1400y CS SYSTEMs» Sec. E.13.28» Rev. 1y pg. CS-8,
209001K402 vv (KA's)

(xxxxx END OF CATEGORY 6 xxxxx)
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/ j M
7 '®,
ANSWER 7,01 (1.50) ; "7>
v\ )

\Q\‘ off filter :ﬁplust fdns 1 and 2.
Tur “hau fan,

byras:/;
- \\x09terdi '// //

oking ‘

Contart ’
/
2
(3 of S requisg //

REFERENCE

'
L]
*
./1

L/
T
L
-
™

Q0A 701-E4 Revision 1s Item B-Sy
294001134 6 Co(KA'S)

ANSHER 7.02 (1.50)

- Attempt to operate the drive in both positions (to determine the
exact position).

- Verify normal drive water flow fluctuation,
& Increase drive water pressure and attempt to move the rod.

- If control rod does not movey consult TS (TS 3.3.A«2.38 and
TS 4.3.A:2).,

(3 of 4 required at 0.50 pts eachl
REFERENCE

Q0A 300-2y Inability to Drive A Cuntrol Rod! Control Rod Stucks Rev. 4
201001G014 +o(KA'S)

(xxxxx CATEGORY 7 CONTINUED ON NEXT FAGE xxxxx)
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AND_RADIOLOGICAL CONTROL

— /J b e “(-( /ov‘;"¥ "l"";“" GIA»‘
72:; (K o bdrm L2 ceels

.
Z ’ y . %ft ";"‘/\/'
e ,‘/“1;4,\1""' oyl ‘: ' IZ /Alvc/—‘vr-xs—
- i, .( Vb tadan? -
ANSHER 7.03 (1.50) : Py 25 -ZL“’ b{,‘ss w;‘ .
,‘ ‘l‘l’ol
- Remove breathing air mask, i ”L* . 2
- Isolate air line manifold supply valve‘ / f”s o
- Don an air pack.
- Evacuate CR to shutdown/cooldown the unit,

(3 of 4 required with each worth 0,50 point eachl
REFERENCE

Q0A 5750-13y TOXIC AIR OR SMOKE IN THE CONTROL ROOM» Rev. S» pgs. 1-2
IE Rpt No. 50-254/87019 (DRF) dtd 10-15-87» pg. 10

LER 87014y Rev. 0

294001K113 294001K111 o (KA'S)

&’,/} 010+ g/ do 2l W WTH THE Cin/Xie Lwnt 1 McesIInie A, *

ANSHER 7.04 (3.00)

2. As RFV water level is loweredy the driving head for natural
circulation is decreased [0.5). The resultant reduciior in core flow

causes an increase in void fraction to add negative reoctivity to the
core [0.5].

b To continue attempts to achieve reactor shutdown [1.,01.

Co Flow stagnation water level}

OR
lowest water level in the downcomer regiony» which can support natural
circulation flow through the steam seperators with no control rod
insertion from a3 100% power control rod pattern and no boron
injectioni

OR
top of the active fuel (1.0,
(Any of these answers 1s acceptable for full credit).

REFERENCE

QGA S500-7y LEVEL/FOMER CONTROLsy Rev. 1» pg.3.

Emergency Operating Frocedures (QGAs) Lesson Flan» pg. 125,

GE Emergency Operating Frocedure Fundamentals» p3. C7-2.

295037K303 295037K209 295037K102 293008K134 293008K121
v (KA's)

(xxxxx CATEGORY 7 CONTINUED ON NEXT FAGE xxxxx)
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ANSHER 7405 (3.00)

8. to ensure that steam will not be discharged directly into the air
space of the suppression chamber, [1,00]

b (1), At least 50 psia is needed to keep the relief valves open.
(Emergency depressurization can be considered complete below
this value), [1.00)

(2)y This is the minimum number required to attain the
depressurization rate reeded to maintain peak cladding
temperature less than 1500 degrees F. [1.,00]

REFERENCE

QGA S00-2y EMERGENCY REACTOR FRESSURE VESSEL (RFV) DEFRESSURIZATION,
Rev. 1» pg. 3.

GE Emergency Operating frocedure Fundamentalss, pg. C2-1.

Emergency Operating Frocedures (QGAs) Lesson Plan» pg. 97.

218000G007 295030K301 295030K208 295025A204 218000K302

o (KA'S)

ANSHER 7.06 (1.,50)

- HFCI flow controller (2340-1)

- Off-3as panel (901-54 (902-54))

- process radiation monitor panel (901-10 (902-10))
- RFISy rod selecty RWM

- feedwater level control system

- process computer

- control room panels 90X-3» Sy é» and 7

- process radiation recorder (panel 912-4)

- PCI relay panel (901-17 (902-17))

- SRMy IRM» AFRM recorders

- RCIC flow controller and testable check valve

- YARWAY narrow range level instrumentation

- main steam relief and safety valve acoustic position monitors
(Alterriate correct answers will be acceptable).

(Any S worth 0,30 point eachl

REFERENCE
Q0A 6800-3» 120/240 VAC ESSENTIAL SERVICE BUS FAILUREs» Rev. By pgs. 3 & 4,

Guad Cities SRO Repl Exam» Question No., 7.01.b» Ref, No. N-NOLR-SRO-C-85.
262002K305 262002K303 262002K302 262002K301 o (KA'S)

(xxxxx CATEGORY 7 CONTINUED ON NEXT FAGE »xxxx)
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ES_c_NORH
OLOGICAL_

ANSHER 7.07 (2.50)
- Reduce loads as necessary.
- Trip EGC and return to MANUAL flow control.
- Reduce recirculation flos a3t least 20% speed.

- Flace RWM mode switch in the BYPASS position., (QOF 207-2 is not
required to be comeleted.)

- Insert control rods starting at the present location in
sequence and work backwards.

- Any rods inserted should be continuously inserted all the way
to position 00.

- Check flow control lime (FCL) and continue control rod insertion
until the reactor is under the 100X FCL.

- Monitor reactor power and water level.

- Verify "A' heater string isolates and bypass opens.

- If reactor power is low enough to permit operation in two heater
strings (Note! it will be) gprevent heat bypass opening by
putting bypass valve control switch to PULL-TO-STCF. As soon as
'A' heater level 1s reducedy return switch to normal. Notify
Shift Engineer if switch position 1s nff normal.,

[S of 10 required at 0.50 pt eachl

REFERENCE
Q0A 3500-1y» LOSS OF FEEDWATER HEATERSs Rev. 4» pg. 2

Feedwater Heater LIC-3200-2» Rev. 1y pg. 29
FPRID M-61y» Diagram of Extraction Steam Fiping» Rev. H

2590016014 se(KA'Ss)
ANSHER 7.08 (1.,00)
a. Control rod with an inoperable accumulastor is inserted *full in.'
(0.5)
b Its directional control valves are electrically disarmed, (0.9)

(xxxxx CATEGORY 7 CONTINUED ON NEXT FAGE mxxxx)
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REFERENCE
QOP 300-10y» CRD SYSTEM ACCUMULATOR GAS DISCHARGING, Section E.2y Rev. 4,
pa. 1
Technical Specification 3.3.0D
2010016001 v (KA's)

ANSHER 7.09 (1.50)

a. 60 +/- 6 minutes

b, 3 +/- 0.5 minutes

Cs immediately TRIF unit
[0:5 pts each]

REFERENCE
Q0A 5300-1, LOSS OF STATOR CCOLINGs Section C» Revision 4» pg. 1
245000K605 245000K303 v (KA's)

ANSHER 7.10 (1.00)

The release rate of radioactive iodine increases due to the iodine spiking
phencmenor .

REFERENCE

Q0A S5400-1y Off-Gas Explosion - Recombiner and Filters Bypassed,
Section E» Rev. 6» pg, 3
271000K102 v (KA's)

ANSKHER 711 (1.00)

-
MG

3. P +£58 THAN., (Unit 1 factor is 0.70% and Unit 2 factor is 0.84),
b MORE THAN. (Unit 1 change 1s 0,03 compared to 0.01 for Unit 2).
c SAME AS - (Unit 1 amd Unit 2 set points all are reduced by 3.5%).
i} XN\ THA »l
REFERENCE

Unit 1 78 License Condition» Item Ky Am. 73 (6/30/8B1)» pa. 6.
Unit 2 TS 3.6:H:3:» Amendment No. 95» pg. 3:6/74.,6-5a.,
2020016001 o (KA's)

(xxxxx CATEGORY 7 CONTINUED ON NEXT FAGE xxxxx)
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ANSHER B b (1,00)

Structural damage may occur to the condenser (if level 1s exceeded and
additional structural support is not installed)., =407

i
fhe 4

| P o TR 1L . 11 £ y L
REFERENCE / / ]
QOF 201-1» Draining The Reactor Vessel and Recirculation Loopsy

Section F.2.8» Rev. 4y pg.=g}
245000G001 v+ (KA'S)

(1,00)

>
Electrical disarm is preferred because drive water does pot cool [0.5) and
it minimizes crud asccumulation in the drive [0.51.

REFERENCE

Q0P 300-7y CRD Systemy» Drive Disarmamentsy Rev. 1

QOF 300-8y CRD Systems Hydraulic Control Module Isolation» Rev. 7
Unit 2 7S Basis 3.3.A.2» Amendment No., 21y p3g. 3.3/4,3-7
201003G001 201003G0046 o (KA's)

ANSMHER 7+14 (1.50)
actor is in Cold Shutdown Condition.

1

1l control rods are fully inserted.

ore loading is limited (to that which can be made subcritical in
x(‘r{.‘

the » reactive condition during the operating cycle with the
strongest operable control rod in its full out position and all other
erable rods fully inserted). (Alternate wording 1s acceptable),

ro

REFERENCE

QOF 110¢
Units

1100
&4 1V

(xxxxx CATEGORY 7 Cf NUED ON NEXT FAGCE xxxxx




Z;--EBQCEQQBES

= _NORMA ENORMAL: EMERGENCY Fage 43
AND _RADIOLOGICAL_C oL

L: A
ONTR

ANSHER 7415 (1.50)
8. re-pressurization : g ' 0"/ « !
b biofouling (cHtae Pdye L Grrnmtie AL 3""L U‘J g
Co shell J / “D f& ‘

(0.5 pts each)

REFERENCE

QOF 1000-5» Shutdown Cooling Startup and Operationy» Sections
D.é» D«8y and E.2» Rev. 13y pg. 2-3

205000K114 205000K115S 205000K101 1+ (KA'S)
ANSKWER 7:16 (2.00)
8. RFV water level must be reduced to verify proper level instrument

response, [1,0]

by To ensure adegquate core coolings, [1.0)] (Correct definitions of
Maximum Core Uncovery Time Limit will 3lso be given full credit).

REFERENCE

QGA S00-6+» REACTOR FPRESSURE VESSEL FLOODING» pg. 195,

GE Emergency Operating Frocedure Fundamentalsy» pg. Cé-6.

Emergency Operating Frocedure (QGAs) Lesson Flan» pg. 119,

295031K201 295031K101 295024K305 216000KS01 216000K324

o (KA's)

(xxxxx END OF CATEGORY 7 xxxxx)



8. _ADMINISTRATIVE PROCEDURES: CONDITIONS:
AND_LIMITATIONS

.

ANSHER 8.01 (1,00)
3. {1,001
REFERENCE
GGA-00» QGA MANUAL FREFACE» Rev. 3y pgs. 1-3
295031K305 295026G00S 295026A202 +s(KA'S)
ANSHER 8.02 (1.00)
a. (1,001
REFERENCE
QAF S500-9+ FREVENTATIVE MAINTENANCE,» Sec. C.4.3r» Rev. 2v p3. 2.
294001K117 294001K106 o (KA'S)
ANSHER 8.03 (1,00)

- the blowdown area wouwld increase., [0.50)
- eliminate the capability of reflooding the core. [0.50]

REFERENCE

Unit 1 7S BASIS 3.6.G» no Amendment No. listedr» p3. 3.6/4.6-23.,
Unit 2 TS BASIS 3.6.G» Amendment No. 95y p3g. 3.6/4,6-13,
Quad Cities SRO Repl Examy Question B.10.8r date unknown,

202001CG006 o (KA'S)
ANSWER 8.04 (1,00)

b. [1.00]
REFERENCE

IE Rpt No. S0-254/87019 (DRF) dtd 10-15-87 for closing violation
254/87008-01» pg. 3

10 CFR S0.72

2900036003 o (KA'S)

(xxxxx CATEGORY 8 CONTINUED ON NEXT FAGE xxxxx)

Fage 44



8.  AONMINISTRAT
LINITAT

VE_FROCEDURES, CONDITIONS: Fage 45
aND_ oN

IVE.
10NS

ANSHER 8.05 (1.50)

- Acts as a8 backup to the main stop valve closure scram [0,50] such
that the pressure and neutron flux transient is less severe [0.50].

- When not in the "RUN' mode. [0.501]
REFERENCE

Quad Cities Lesson Plany REACTOR PROTECTION SYSTEM» LIC-0500-1y Rev. 1
FP3e 30,

Unit 2 TS BEASISy Amendment No. Béy p3. 3.1/4,1-3,

Quad Cities» SRO SRO Requal Examy N-NOLR-SRO-B-B8S» Question No. B.05»
Items a & c.

2120006006 212000K412 212000K111 v (KA'S)
ANSHER 8.06 (1,00)
75 #/- 2.5 gpm [0.501
200 +/- 10 degrees F (0.50]
REFERENCE
Unit 1 TS BASISy» no Amendment No. listedy p3, 3.2/4.,2-8.
239001K114 o (KA'S)
ANSHER 8.07 (1.50)

3. False (1/4 inch)

b. True

(8 False (99% efficiency)
[0.50 point eachl

REFERENCE
Unit 2 TS EASIS 4.7.C» Amendment No. 34, F3. 3:.7/8:7-17.,
290001K104 290001G004 o (KA's)

ANSKWER 8.08 (1.,00)

Lowering the reactor vessel low water level scram would increase the
capability requirement of each of the ECCS components. (1.001]

(xxxxx CATEGORY 8 CONTINUED ON NEXT PAGE xxxxx)



8. . ADMINISTRATIVE PROCEDLRES: CONDITIONS: Page 46
AND_LIMITATIONS
'
REFERENCE
Unit 1 TS BASIS» no Amendment No. listedr» pg. 1,1/2.1-14,
2590026006 vo(KA'S)
ANSHER 8.09 (1.,00)

ve+ to anticipate actuation of any Engineered Safety Feature. [1,00]
REFERENCE
QAF 900-Sy IN-FLANT RADIOGRAPHY--REQUIRED NOTIFICATIONS AND ACTIONS,
Rev. 2y Section C.1.M,

50-26%5 LER B&018s Rev. 0
294001K103 o (KA'S)

ANSHER 8,10 (1.50)
- Severe weather conditions threaten safe transport.
- A significant radiological hazard would be encountered.

- There is 8 security threat occurring which would have an adverse
impact on the personnel while leaving the site.

- A condition similar to these in magnitude which» in the opinion
of the Station Directory CCC Directors or Manager of Emergency
Operationsy would adversely affect the site personnel.

[0.50 point each for any 3 items)

REFERENCE

GSEFy Section 6.4.3:.1» Rev. 6 3 6-3%5
294001A11¢6 vo(KA'S)

(xxxxx CATEGORY 8 CONTINUED ON NEXT FAGE mxxxx)



QUESTION _VALUE

£.01
5.02
5,03
5.04
5.05
5.06
5,07
5.08
5.09
5.10
5,11
5.12
5.13
5.14
5.15
.16
5.17
5.18

6.01
6,02
6.03
6.04
6.095
6.06
6.07
6.08
6.09
6.10
6.11
6.12
6,13
6.14
6.15
6.16
6.17

7.01
7.02
7.03
7.04
7.0%5
7.06
7.07
7.08
7.09
7.10
7.11
7412
7.13
7.14

1.00
3.00
1.00
1,00
1.00
2.00
1.295
1.50
1.00
2.00
1.00
1.00
1.75
1.00
2.00
1.50
1.00

TEST CROSS REFERENCE

BREEERENCE.

2220000001
2220000002
22720000003
2220000004
220000005
22720000006
2220000007
22720060008
ZZZ0000009
2220000010
2220000011
2220000012
ZZZ20000013
22720000014
2220000015
2220000016
2220000017
2220000018

22720000019
2220000020
2220000021
22720000022
2220000023
2220000024
2220000025
2220000026
22720000027
2220000028
2220000029
2220000030
2220000031
2220000032
2220000033
2220000034
2220000035

2270000036
2220000037
2220000038
2220000039
2220000040
2220000041
2220000042
2220000043
2220000044
2220000045
22720000046
22720000047
2220000048
22200000479

Fage

1



' QUESTION _VALUE

7.15
7:16

8.01
8.02
8.03
8.04
8.05
8.06
8.07
8.08
8.09
8.10
8.11
8.12
8.13
8.14
8.15
B.16
8.17
8.18
8.19
8.20
8.21
8.22

1.50

TEST CROSS REFERENCE

REEERENCE

2270000050
2220000051

2220000052
2770000053
2220000054
2720000055
2270000056
27220000057
2270000058
2220000059
2770000060
2720000061
2770000062
2220000063
2220000064
2270000065
2220000066
2270000067
2170000068
2770000069
2270000070
2270000071
2270000072
27220000073

Fage

2



QUESTION

5.01
5.02
5.03
5.04
5.05
5.06
5.07
5.08
5.09
5.10
S.11
5.12
5.13
5.14
9.15
5.16
S.17
5.18

6.01
6.02
6.03
6.04
6.0%
6.06
6.07
6.08
6.09
6.10
6.11
6.12
6,13
6.14
6.15
6,16
6.17

7.01
7.02
7.03
7.04
7.0%5
7.06
7.07
7.08
7.09
7.10
7.11
7412
7413
7.14

-YALUE

1.00
3.00
1.00
1.00
1.00
2.00
1.25
1.50
1.00
2.00
1.00
1.00
1.75
1.00
2.00
1.50
1.00
1,50

4.00

TEST CROSS REFERENCE

REEERENCE

22720000001
2270000002
2220000003
27220000004
2220000005
2220000006
2120000007
2270000008
2720000009
2770000010
2220000011
2220000012
2270000013
2220000014
2220000015
2220000016
22720000017
2720000018

2220000019
2720000020
2220000021
2220000022
2220000023
2220000024
2220000025
2220000026
2220000027
2720000028
2220000029
2720000030
2220000031
2270000032
2270000033
2120000034
2220000035

22700000346
22120000037
2720000038
2220000039
2720000040
2220000041
2220000042
2220000043
27120000044
2220000045
2170000044
2220000047
27120000048
2220000049

Fage

1



QUESTION _VALUE

7.15
7.16

8.01
8.02
8.03
8.04
8.05
8.06
8.07
8.08
8.09
8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
8.20
8.21
8.22

1.50

TEST CROSS REFERENCE

BREEERENCE.

2220000050
ZZZ0000051

2220000052
22720000053
Z220000054
2270000055
2220000056
2220000057
2220000058
2220000059
22720000060
22720000061
2220000062
2220000063
ZZZ0000064
ZZZ0000065
ZZZ20000066
2220000067
2220000048
22720000069
ZZZ0000070
2220000071
2220000072
2220000073

Fage

2



8. _ADMINISTRATIVE PROCEQURES, CONUITIONS, Fage 47
AND _LIMITATIONS
gy
ANSHER 8.11 (1.00)
- It is impractical to modify the equipment or procedure to allow
testing in a3 normal aligrnment.
- The test is per a regular procedure.
- An operator is available to return the switch immediately when the

test is completed or if interrupted.
[0.50 point each for any 2 items]

REFERENCE
QAF 300-2y CONDUCT OF SHIFT OFERATIONS, Sec. C.8.b(3)s» Rev: 19» p3. 5.
294001K106 o (KA's)

ANSKHER 8.12 (1.00)

() 1.00 point]
REFERENCE

QAP 300-22y WATER CHEMISTRY CONTROLs Sec. C» Rev. 4.
294001A114 294001A116 o (KA'S)

ANSKWER p.{B (1,00)
ad I
- “will consider initiating training of shift personnel. (0.50]
T SUEE u,-b(_
- “ensure the Shift Engineer receives an authorized copy of the
temporary procedures. [0.501]

.-~

S -
B - : L 49 /A’, ‘u
- - " e : £ K 37w
/@;RENCZA’, 30027, V) s, | y [ DAL DE ARV /€ Dunk v/
{

CEZ;.xxoo-s. TEMPORARY FROCEDURES AND TEMPORARY CHANGES TO PERMANENT
FROCEDURES,» Sec. C.é» Rev. 17+ p3. 2.
294001K106 vo(KA'S)

[ T7 s oL - ) o 7 TiAd \l(.. P / - %¢L/l~
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' (xxxxx CATEGORY 8 CONTINUED ON NEXT FAGE xx¥xx)
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8. _ADHINISIRA
HIla

ATIVE _EROCEDURES: CONDITIONS, Page 48
AND_LTIMITATION

ANSHER 8.14 (2.00)
a. False.
b False.
Co False.
d. True.

[0.50 point eachl

REFERENCE

QAP 1120-4» ENTERING A LOCKED HIGH RADIATION AREA WITHOUT A TIMEKEEFPER:»

Secs Cy» Rev. 9y pgs. 2 & 3,

ANSHER 8.15 (0.50)

20 (or less) minutes. £0.501

REFERENCE
QAP 1170-14y FIRE WATCH RESFONSIEILITIES, Sec. C+4y Revs 1» pg. 1.
294001K116 +s(KA'S)

ANSHER B.16 (1,00)
8. be within 10 minutes of the control room. [0.50]
b be able to be reached immediately. [0.50]

REFERENCE
QAP 23002-1+ OPERATIONS DEFARTMENT ORGANIZATION: Sec. C.3.by Revs 15» pg. 2.
2940014103 1o (KA'S)

ANSHER B.17 (1.2%)

This margin is demonstrated by full withdrawal of the strongest rod [0.50]
and partial withdrawal of an adjacent rod [0.50) to exceed a calculated
margin (R + 0,25% delta K) [0.25],

(xxxxx CATEGORY 8 CONTINUED ON NEXT PAGE xxxxx)



8. _ADHMINISTIRATIVE FROCEDURES, CONDITIONS: Page 49
AND_LIMITATION

REFERENCE

QOF 300-14, CONTROL ROD OR CRD MAINTENANCE» Sections C.é6 & F.1,y» Rev. 7.
Unit 2 TS BASISy 3.3.A:.1y» Amendm2nt No. 21, pg. 3.3/4.3-7,
2010016006 v (KA's)

ANSHER 8.18 (1.50)

To assure that the maximum in sequence individual control rod or control
rod segments which are withdrawn (0.50) could not be worth enough to cause
the rod drop accident design limit (280 cal/gm) to be exceeded [0.50], if
the rods were to drop out of the core in a3 manner defined for the rod drop
accident [0.,50). Alternate wording is acceptabie.

REFERENCE
Unit 1 TS EASIS 3.3.6.3s pgs 3.3/4.3-11» No Amendment No. listed.
215004G006 s (KA's)

ANSKHER 8.19 (1.00)
c. (1,001

REFERENCE
QAF 300-14, EQUIFPMENT CUT-OF-SERVICE, Sec., C.13» Rev. 14, pg. 3.
294001K102 294000K101 o (KA'S)

ANSWER 8,20 (1.00)

3. 30 +/- 5 %
b 30 +/- S days
[0.50 point for each iteml]

REFERENCE

QAF 300-19y REVIEW OF ACTIVE OQUT-OF-SERVICES,» Sec. C.2y Revs 7y p3. 1.
294001K102 e (KA'3)

(xxxxx CATEGORY 8 CONTINUED ON NEXT FAGE xxxxx)




i

8. APMINISTRATIVE PROCEQURES: CONDITIONS: Fage S0
AND_LIMITATIONS
ANSHER 8.21 (1.50)

2@+, Station Manager
b. Shift Foreman.

¢+ Radwaste Foreman.
[0.50 point eachl

REFERENCE

QAP 1180-17» FIRE FROTECTION FROGRAM: Sections C.b(1)y» C.b(S)y & Cib(6)
Revs 1 P3s. 2 & 4,

294001K116 v (KA'S)
ANSWER 8.22 (0.50)
Station Industrial Hygiene Advisor,, [0.50] j
{ e b o <j(q_,‘ P nd d/ 4V, )47) v (C,Jg,u./( 6}7MJ A{LL.,J‘ 7
¢ .

REFERENCE /q,,gh,( A,) Fru 7/%

QAF 1150-4+» ACCESS TO CONFINED SFACESv Secs Ci243r Rev. 4» pg. 1.
294001K114 e (KA'S)

(xxxxx END OF CATEGORY 8 xxxx¥x)
(xxxxxxxxxx END OF EXAMINATION ®xxxxxxxxx)



FEACIOR_IHEQBY _EQBUULAS:
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pATA_SHEEI
IHERMORYNAMICS AND_ELUIR _MECHANICS _EQRNULAS:
G =mah i 2w LaT
Q & ~ccrcmcrmrrcrrrrr e —-
0 =UA T) i 4 .‘.2-32:51 - 12-22:?2
2 3

Q=mc (LT
[}

n= -i0_c_lout ne —in_ D Toutlrest
Oin (hin - hOUt)idoal
Wactual PiVi  PaYa
B o - R -
L , T T
supplied 1 2
.
m = pAvV PRV, = PRV,
3 T
#=ka SZF_ P &nC-xAQJE-KA.n J2T = kA ap JOF
v o BI_tin)_=_AT_(out) D T
"' AT (im) 8.8x10"
If (»esscses )
AT (out)
Gr? . kAAT
PR 6 & ~oce-
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D = sommmmpon-=
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Page 3 of 5

3

RAIA_SHEET
CENIRIEUGAL _BUNE _LAKS:
S i i
;; *2 (N2)2 My (N2)3 Py
BARIATION _AND_CHEMISIRY EQRMULAS:
R/hr = 6CE/d° 1, =1, e ™ €V, = C,V,
G = Dilution Rate 1e 1y " c=c,e "
Volume 10
A=Ay o At A = AN
CONVERSIONS:
1 gr/ems = 62.4 1bm/ft> Density of water (20 C) = 62.4 lbm/ft
1 gal = B.345 lbm
1 413 = 7.48B gal Avogadro’s Number = 6,023 x 1023
1 gal = 3,78 liters Heat of Vapor (H20) = §70 Btu/lbm
1 1bm = 454 grams Heat of Fusion (ICE) = 144 Btu/lbm
e = 2.72 1 AMU = 1.66 x 10”22 grams
n = 3,14159 Mass of Neutron = 1,00B665 AMU
1 Kn = 738 $t-1b¥/sec Mass of Proton = 1,007277 AMU
1 Kh = 3413 Btu/hr Mass of Electron = 0,000549 AMU
1 ¥ = 550 ft-1bf/sec One atmosphere = 14,7 psia = 29.92 in.
1 H® = 746 KW 'F & 9/9 *C » 32
1 HF = 2545 Btu/hr °C = /9 (°F - 32)
1 Btu = 77B $t-1b¥ 'R = *F + 440
| MEV = 1.54 x 10~ 1¢ Bty ‘K = *C + 273
h=&,13 x 10’21 M-sec
1 W= 3,12 x 1010 fissions/sec
., * 32.2 lbm—#t/lb#-secz c2 = §31 MEV/AMU
1 inch = 2.54 cm C =3 x 108 m/sec
¢ = 0.1714 x 10 ° Btushr $t2 R®

He



Page 4 of S

BYERAGE _ THERMAL _CONDUCTIVIIY. LK)

Matecial

Cork

Fiber Insulating Board

Maple or Dak Wood

Building Brick

Window Gl ass

Concrete

1% Carbon Steel

1% Chrome Steel

Aluminum

Copper

Silver

Water (20 psia, 200 degrees F)
Steam (1000 psia, 550 degrees F)
Uranium Dioxide

Hel ium

lircaloy

- A
DUVUUNOOO0OO00OIX

NN
H“AN
OO0 u

© 0 -
O

BiISCELLANEQUS _INEQRUAIION
2

mc

I S

Geometric Object vVelume

e ———— —————. —————————————

Triangle i /1117777




Page 5 of 5

RaIA_SHEET

UISCELLANEQUS INEQBMATION (centiouedl:

10 CFR 20 Appendix B
r
Table 1 Table 11
Gamma
Energy Col 1 Col 11 Col 1 Col 11
MEV per Air Water Air Water
Material Half~-Life |Disintegration uc/ml uc/ml uc/ml uc/ml
Ar-41 1.4 h 1.3 8ub| 2x107° | -=--- AR | ewmves
¢ 5_4
Co-60 5.27 y 2.5 s | 3x10”7 |1x10"° 1x10 © Isx10
b
1-131 8.04 ¢ 0.36 s | 9x10 ox10 > 1x10 %] 3x10”7
Kr -85 10.72 y 0.04 Sub] 15307 | wamas | 10 ' | cece=e
Ni-65 2.52 h 0.59 s | 9x10° 7 |ax10"° || 3x10°° |1x10 "
Pu-239 | 2.41x10° y 0.008 s [ 2x10" 24| 1x10"" x10°° "] Sx10°*®
Sr-90 0y | e=ee- S | 1x10 7 [1x10 " || 3x10 17| 3x10 7
xe-135 | 9.09 h 0.25 Sud] 10 ® | sevee 1430 | | wesees
Any single radionuclide with T > 2 hr . , _ _
which does not decay by alpha A;Z Ix10 v %10 S ‘x!0 10 Ix10 é
spontaneous fission
T &
Neutron Energy (MEV) Neutrons per cm Average +'ux to deliver
equivalent to 1 rem 100 mrem .n 40 hours
thermal 970x10° 670
0.02 400:106 2B0 (neutrons)
0.5 43x10, » A el
io 24x10 17 “m = sec
Linear Absorption Coefficients p (cm-I) ]
7
Energy (MEV) Water Concrete Iron Lead
0:9 0.0%0 0.21 0.63 1.7
1.0 0.067 0.15 0,44 0.77
1+3 0.057 .13 0.40 0.57
2.0 0.048 0.11 0.33 0.91
b % - 0.0e72 0.097 0.31 0.49
3.0 0.038 0.088 0.30 0.47
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Eaturated Steam: Temperature Table
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Temp

fan

Sa
55

Yapor

tvap
Sy

Entropy

PP ﬂ.'.. . e e it sl BN L Al iR b . .+ il SRR e
Table 1. Saturated Steam Tempereture Table —Continved
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Table 3. Superheated Steam

MC 26 6 35 40 S0 L W T WG W e
]
17
|
e
7

—y — P e L L s R iy - phS T SRR e R e elsmyn SN R —a cows S e .S
s s e pu s s o5 B 10 0 N 0 0
Eaf 5oa2 zasm ooe moe@ omen oooe oo e REE AN NS BAEE BN MR M
il 558 55 55 s M S
be zast a
TR NN B RN - R EEEE
S B Ees S s PEEEHEEED

RPN LR SEaR EEaw AN GEan GEEe LS fusn JTEN g¥=T greo= JOER R gEese ZEes gTe

1)

Ay Press
[tSgin
Sat Temp

4 5
. - 4

Wil
-
0
M
»
»
“
w
r
L
L )
L3

e

It

s = entropy Biu per R per ib

h = enthaipy Bty

11 pe: Ib

$h = superheat |

v = specitic volume Cu




! 12

Sq
v

ereects saaazmas s, i R W Gnm nnnnn ANnaD AR

=i~ | s32s BT SRETALISUT ATTXLINCES B35 Sl RSENLSLEREG KEL2ROD gRERZe
hws B et St LR TR uusumw&muu 3 = 3333 S309R5a200 RRERSEERSS SRBEaasii¥ mrzal g

- o one B T = Loenm c‘a, e meo = = = SR e
_ W z- EEEELTER wnmxmmum Z¥33235 S sescgiiasc o83 Sapnis eke53iss £o5azR=Cos £333F
m
+

Sl Ak
I
|
1
I
|
i
i
i
i
1
l
I
1
I
i
I
i
I
1
|
i
L}

-
ll!ll 1039088 coa -

3= 3R 3PS E333Tn3g3 SE- e et i s o s o A ———
337 | BIETEEES BEECESE G3ELCNEN MIIENOME R geen: BEZERIATET MRARSESNNS MNNIANE LINBEDIL

CODS L

- mu - m > i = nrt"”’l-lﬂ’” \.0‘.&.‘1”\-.'3‘ aprae | e et e A e Lol o T T b I.- - s,
. 357 | 22 SRTCS09N SEAcSASMNC NEERSseREE B88  Jajaps pssass@cs SESSUlIE Snessaania PP
: BABRES EERXIusELd udrc TLISR FATIIRMETI gagill

SRR PRI A0 D

e Bttt L L p—— - - - "4'(0‘!!9 D
-

n - -~ - ‘ - - . W RER Gy AR AT KD DA O W Y W . ey ]-‘q \)rs- R op A —
SaSd $aSC30233 3333304333 AR Z33sS §8RE3EIoal SiIeliiioe anas EogRtist
=RET §32333333 %38235% ARRASES

=8338 s SERERZRIE 3

. :‘.?'ﬁ :

Tebie 2. Saturated Steam: Pressure Table
Enthaipy
¢ by

w 3 mmm‘. %mw mmuumml”wm ”M..\.J“M“MA‘ Avl..‘t RGNS GRS T e AR GBAD G AL IO GDOGE AN AV A G Oy s T D Py B -

: 2 | Bi3sacas RRARRIAR aRMMIAE RS | L3gLT WESaaNENEC ARSI RaESIet Ml
"
~0'

o M.- .Hmmmmmm mmwm L£IRTERR oo =23 =3 e — D a
k) - RS on TIEEIR IR BERDL RELPSDZI0G Dpne RA® FLFLER- s
M@\ uu sETEE dnd ¢ mebiacl B CESRE HRONGE Neoyin e e
o K < e OO0 OGO o
=, > | 2ono3ae FALRL 2MpFeaase wnnmwwnar 2%  sion- e -

> fw < = = s = pr T 3 B RLJE BRRE r»x.n b h,.:u :
A s 37| R Mmmmw SRR BRSO m ennan pREUT praas pan
..f . “ T e s —oGoao .‘N““8"‘° S600s Secoeccoos cooase. e
.

- # ISBRGRIcas 3332qaccEs g3 4, F2BRSRCRTT APBELIFRST RLESFUILE L= 2
i It | 35 | $8853355 3BSnBSeE SSRT88SLLS J3ITI3 “=23 Jan BRSRCRES ZEBISIXSST FTEFETERE RBRAGE.L
o 3 s 3333333333 333333333s 3= Serih EESSSuLsaE Sudsaussss S33uBShLs §68a22: 43
s

unlrsmmmns mmmmmrumwm 573 25aR2E ASTERIAREGT BINGERILLo SUQERRLSE= “sIBRETS
—— oy ~ - © - lv: .~ g -~ el e B u “ -
3 2ERZRIIST o 335833 2335333233 SSHns838C 3333333337 3o038ss

o7 | T R e R FRERINITER IeAIEIEE TRaEmeaEE MEARRAC

*Critica) pressure



1w

Table 3. Superheated Steam -
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