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Examination Review Meeting

T. Burdick, R. Higgins and R. Ferrell met with members of the plant staff
to allow the licensee an opportunity to review and comment on the exam-
inations after the written examinations were completed. Those comments
and their resolution are as follows:

QUESTION 1.12: The question asked the student to select from four (4)
possible choices the cause of the actual critical rod position being lower
than the ECP. Two possible choices were:

a. Overfeeding the steam generators
b. Underestimating the boron concentration by 5 ppm

COMMENT: a. This chofce does not reflect the possibility of a positive
moderator temperature coefficient. This choice was reflected on the key
as the correct answer,

b. This choice could be considered correct if modified to be
the “"critical boron concentration."”

Since neither choice is 100% correct without qualification/
modification we request both/either answer(s) be accepted as correct.

EXAMINER RESPONSE 1.12: We agree with the facility and will award full
credit for either response,

QUESTION 1.15: The question asked the student to select from

four (4) possible choices the proper action assuming the axial flux
difference was outside the target band. The selection of the correct
choice required VERBATIM knowledge of the action statement of TECH
SPEC. 3.2.1, AMENDMENT 61.

COMMENT: Section E of Examiner Standard ES-202 of NUREG 1021, OPERATOR
LICENSING EXAMINER STANDARD OF OCTOBER 1983. Point 1 states: "Technical
Specification questions for reactor operator should be conceptual in nature."
This question requires a level of detail far, far in excess of the standard
and should be deleted from the exam.



EXAMINER RESPONSE 1.15: We disagree with the reviewer. The RO should
know when the AFD band is in effect and the consequences of its violation.

QUESTION 1.24/1.25: EXAMINER STANDARD ES-107 of NUREG 1021 point 12
requires that "lone questions" be flagged on the previous page by a
"continued on next page" statement.

COMMENT: Contrary to the above no such statement appeared on the exam
following Question 1.24 and Question 1.25 was a "lone question".

We recoest that continuation statements be used as required by
the standarc

EXAMINER RESPONSE 1.24/1.25: This comment is irrelevant since the exam=
ination was already completed at the time of the review. No examinees
overlooked question 1.25.

QUESTION 2.02: The question asked the student to describe the method
(flow path control) by which the RCS cooldown rate is controlled by the
RHR system.

COMMENT: Some portions of the Answer Key were not elicited by the question
and we request that they not be required to receive full credit. This
included the information contained within the parentheses, as well as
information concerning heat transfer from the RCS to CCW and the fact that
reactor coolant flows through the tube side of the heat exchanger. Speci-
fically stated, the method of controlling cooldown is to vary the amount of
flow bypassing the heat exchanger.

EXAMINER RESPONSE 2.02: Disagree - Candidates should realize heat fis
being transferred from RCS to CCW via the HX to perform cooldown of RCS.
Comment in Section 3 is in the answer.

QUESTION 2.06: The question asked the student to provide information
concerning the operation of the ECCS equipment during a LOCA.

COMMENT: Based on the initial pressure of 2235 psig the charging pump
would already be injecting into the RCS. We request 1isting the charging
pump not be required for full credit and that 2235 psig be accepted as
correct if given,

The question does not state the number of responses required
which is in violation of NUREG-1021, ES-202, Point 18 concerning Open-ended
questions.

EXAMINER RESPONSE 2.06: Agree - Training material provided is incon-
sistent. The referenced answer is correct but changed answer key to
accept the different pressures,

Do not agree that the question is open-ended as
it was specific in asking for all ECCS components of which the candidates
should have adequate knowledge.



QUESTION 2.07: The question asked the student to describe how leakage is
detected from the Spent Fuel Pit.

COMMENT: The last sentence of the Answer Key concerning the routing of
the liquid from the leak detection system for reprocessing was not elicited
by the question.

We request that this information not be required for full credit.
EXAMINER RESPONSE 2.07: Agree - Answer key changed.

QUESTION 2.09: This que:rtion required the student to explain the function
of Interlock bypass switches on the manipulator crane.

COMMENT: 10 CFR 55.22 specifies that items concerning "Procedures and
limitations involved in initia)l core loading alterations in core configura-
tion..." and "Fuel handling facilities and procedures" are applicable to
Senior Operator exams as well as the items listed in 10 CFR 55.21 which
specifies the exam content for Reactor Operators. This implies that fuel
handling questions are beyond the scope of a Reactor Operator exam.

Reactor Operators do not perform any jobs associated with
refueling cranes. PMI-4050 states that:

"The maintenance Superintendent is responsible for preparing
fuel handling procedures, as required, to accomplish fuel handling in a
safe and efficient manner and to provide trained personnel to operate and
maintain the tools and cranes used in fuel handling activities.

The Maintenance Supervisor assigned by the Maintenance Super-
intendent shall be responsible for any fuel movement, except as otherwise
specified by this PMI or by approved written procedures and instructions
which may be develcped for specific jobs.

The Operations Superintendent is responsible for providing
Senfor Reactor Operators for fuel handling as directed by the Technical
Specifications."”

We request this question be deleted from the exam.

EXAMINER RESPONSE 2.09: Although the licensee states that he does not
use the reactor operators in this function, it is knowledge not speci-
fically excluded by NUREG-1122. Deletion of this question would have no
impact on the outcome of pass or fail status.

QUESTION 2.12: This question asked the student to state the purpose of
the pressurizer safety line loop seals and describe how they are formed.

COMMENT: The loop seal lines on the pressurized safeties are currentiy
being drained back to the pressurizer. (See attached RFC Final Summary
Report RFC-DC~12-2662). We request that you recognize that this is a
dynamic situation and accept either the Keyed answer or a discussion of
the current configuration for full credit.



EXAMINER RESPONSE 2.12: Agree - Training Material provided does not
indicate this new design. Master answer key changed and half credit
taken off if candidate did not discuss new design.

QUESTION 2.14: This question asked the student to state the purpose of
the Containment Spray Eductors and how they operate.

COMMENT: The following points were stated in the answer key and were
not elicited by the question. We request that they not be required for
full credit.

The design of the eductors is to meter the proper amount of
NaOH.

The eductors are self priming and require no operator action.

EXAMINER RESPONSE 2.14: Disagree - Explaining operation of eductors
will require knowledge of design or at least a discussion of eductor
flow rates which would be acceptable. Comment on specific number of
responses not asked for is not applicable to this question.

QUESTION 2.15: This question asked the student to respond TRUE or FALSE
to five statements concerning the main generator and auxiliary systems.

COMMENT: Part 2.15.e is true for Unit 1 and false for Unit 2. Since no
Unit was specified we request that efther true or false be accepted as
correct. Reference: PGS-13A-59 and PGS-138-59.

EXAMINER RESPONSE 2.15: Agree - System Description not specific in
this area. Answer key corrected.

QUESTION 2.17: This question asked the student to "Briefly describe the
operation of the electric hydrogen recombiners located in Containment
during a LOCA."

COMMENT: This question is insufficiently clear as to whether a description
of the principle of how the recombiners work or how they are operated is
required. We request that the following be accepted for full credit as
well as the keyed answer.

A recombiner is started by placing its control switch in RUN,
adjusting the power supplied to the electric heaters. and monitoring the
recombiner temperatures. Reference: NS-15-39.

EXAMINER RESPONSE 2.17: Disagree - Question asked "Describe the Operation. "

QUESTION 2.18: This question asked the student to describe the operation
of the Main Turbine Turning Gear and how the turbine is placed on the gear.

COMMENT: The question does not elicit the detail given in the Answer Key.
The question does not specify the Unit for which the response is required.
We request that either answers given below be accepted for full credit.



Unit 1 = The pre-engagement motor is used to provide engaging
torque then the shaft is stopped. The turning gear motor and continues
turning the main turbine shafter after the turning gear is engaged. The
motors must be running to engage the turning gear which ‘s then manually
or remotely engaged. Reference: PG5-4A-25

Unit 2 = The turning gear motor turns the shaft through a
hydraulic coupling and reduction gear drive. To place the main turbine
on the turning gear, the control switch is placed ON. There is no manual
method of engaging. Reference: PGS-48-23,24.

EXAMINER RESPONSE 2.18: Disagree - Answer will not require exact infor-
mation for full credit. Full credit will require both answers provided
above in comments since question was not specific.

QUESTION 3.01: The question asks for the purpose of the D/G HEA Lockout
Relay switch,

COMMENT: We feel that a sufficient answer for "purpose” could be "The
operation of this relay and its associated contacts determines operational
g&g*** of the D/G start/Run electrical circuitry and allows all necessary
auxiliaries to operate as necessary. After a trip signal has been received,
the HEA relay is energized and is released from the "RESET pesition” and is
"locked out" until manually reset.

We request that the answer to this question reflect only the
purpose for the HEA Lockout relay switch. Reference: AS~10-59.

EXAMINER RESPONSE 3.01: Disagree - Purpose of switch could not be
explained unless positions of switch are discussed.

QUESTION 3.02: Examiner chose to add another acceptable answer
to the key.

QUESTION 3.03: The question asked for conditions giving the
"Ice Condenser Refrigeration System Abnormal" annunciator.

COMMENT: The alarm "ICE COND. REFRIG. SYSTEM ABNORMAL" (Ann. 22 Drop 88

« 1-0MP 4024.122.088) does not 1ist alarm conditions. In order to find
conditions to the alarm, one of two courses must be consulted. The first
fs the ICE COND. REFRIG. SYSTEM ABNORMAL;" only four conditions are stated
in the Answer Key. The Answer Key should reflect the fact that all alarms
on Ann. 35 cause the plant service alarm or a 1ist of all possible should
be included in the Key.

We request that the Answer Kev reflect all possible answers,

EXAMINER RESPONSE 3.03: Agree. Answer key corrected even though
question was taken directly from system description provided by facility.

QUESTION 3.04: The question is in reference to a pressurizer level
channe! failing low.



COMMENT (A): The question, which was what happens to charging flow, does
not ask for the status of backup heater and letdown isolation.

We request that the acceptable answer reflect magnitude
(increase, decrease) of change in charging flow.

COMMENT (C): Part (C) may have an additional correct answer. Simulator
experience shows that for all controls in automatic, a refueling water
sequence on LO-LO VCT level may occur prior to Migh Level Reactor Trip
and resulting in possible OTAT trip.

We request that full credit he given either for this
alternative answer or for the answer in the Key.

COMMENT (D): VCT automatic blend set point for ending the blend (and
mekeup) occurs at 24% vice 44% per Table NS-6-11.

The point values assigned for the entire question do not
correspond to the number of answers required.

We request that 24% set point be reflected in Answer Key.

We request that point values for all portions of this question
correspond to the number of answers required.

EXAMINER RESPONSE 3.04

(A): Disagree. Informatior in brackets not required for full credit.
Number of items required ir not applicable.

(C): Agree. Answer key Corrected.

(D): Disagree. Point values assigned are adequate; makeup setpoint
corrected in answer key.

QUESTION 3.05: The question was what could cause the "Regen Wt. Ex. Ltdn
Temp High" annunciator and what action can the operator take.

COMMENT: This question is open ended; no specific number of responses
are requested in the question. It is open to the Operator to supply an
undefined amount of answers, but be held responsible for those of the

annunciator response.

We request that specific annunciators be allowed as acceptable
answers and that above comments be reflected in the grading.

EXAMINER RESPONSE 3.08: Disagree. Question is based on recall of
sysvems drawing only, not total recall of annunciator response procedures.
Canuidates should be able to recognize what would actuate the temperature
alarm in the pipe.

QUESTION 3.08: This question is related to inputs to the variable gain
unit for rod control,



COMMENT (A2): The inputs to the variable gain unit are from the non-1linear
gain unit and turbine impulse pressure. The Answer Key reflects that the
inputs are NI's and turbine impulse pressure. The answers from the
Operators can be quite varied since the inputs to the rod control circuit
as a whole are AUCTIONEERED HIGH NUCLEAR POWER, TURBINE IMPULSE, and
AUCTIONEERED HIGH TAVG. The signal supplied to the variable gain unit is

a compared signal (POWER MISMATCH RATE COMPARATOR) based on auct. high
nuclear power and turbine impulse. The signal is then massaged to convert
and amplify the signal (NON-LINEAR GAIN UNIT) for supply to the variable
gain unit,

We request that the non-linear gain unit be allowed as a

correct answer in addition to nuclear power, Tavg and turbine impulse.

EXAMINER RESPONSE 3.08: Agree. Answer key corrected to reflect
alternate answer.

QUESTION 3.09.b: The question refers to a pressurizer pressure channel
failing.

COMMENT: The Answer Key does not reflect the fact that the possibility
exists that the failed channel could be either a control or a bistable
channel. Taking this into account, we feel that the weighting of the
answer could be shifted.

We request that the failure of either type of channel be accepted
for full credit.

EXAMINER RESPONSE 3.09b: Disagree. This was clarified to candidates
during the exam and incorporated into master key.

QUESTION 3.10: The examiner reduced the required answer for full credit.
QUESTION 3.12:

COMMENT: We request that full credit be given for reasonable answers
to this question since the question does not state a specific requirement
for responses.

EXAMINER RESPONSE 3.12: Disagree. Not applicable to question.

QUESTION 3.13:

COMMENT: This question does not include the requirement of listing set
points,

Request that the set points be eliminated from the answer.

EXAMINER RESPONSE 3.13: Disagree. Answer requires setpoints as
question asks for interlocks.

QUESTION 3.14: The question asked for interlocks for the steam dump
system.



COMMENT: The training article identifies only two interlocks in the
steam dump system (PGS-12-31):

(1) C€-9 Cond. vacuum/circ pump breaker position
(2) P-12 low-low tavg

The choice of the word "interlock" is misleading in relation to
the methods in which the system is now taught. With the wide disparity
in the uses of the words, “"interlock", “permissive," and "conditional,"
the system is taught as to what inhibits steam dump operation. The
items taught as inhibiting operations are:

(1) Steam dump control selector switch.

(2) Condenser pressure 3/3 10.6 inches (Hg)

(3) Circulating water pump breaker position
- at least one breaker closed.

(4) Steam dump mode selector switch.

(5) P=12 Low~Low Tavg‘

If the answer you desire is to reflect material in the training
article, we feel point credit should reflect half credit for each interlock
vice point values for individual inputs. If the answer desired is for
items inhibiting cdump operation the above 5 items should be considered.

We request that credit be given for the above additional answers
and that C-9 be allowed to represent two (2) of the correct responses.

EXAMINER RESPONSE 3.14: Disagree. Question per system description.
Number of responses requested is not applicable as candidate should know
all steam dump interlocks.

QUESTION 3.17: This question refers to the block/unblock switches for
the pressurizer PORV's.

COMMENT: The pzr porv 1ift set is 2335 psig at its high pressure set
point. The question does not elicit a response requiring a set point in
the answer.

We request that the set point be eliminated from the answer.
Reference: 1-0HP 4024 .108 (Ann. 8 Drop 16, det.)

EXAMINER RESPONSE 3.17: Disagree. Operation of system is based on
two setpoints in answer. Answer key corrected to reflect new setpoint
versus one found in system description.

QUESTION 3.18: The question asked how the PORV's are prevented
from depressurizing the RCS on a single channel failure.

COMMENT: The answer reflected in key is incorrect based on out-dated
information in the training article. The system no longer works the
“"01d" way. The "new" system operation has a new set of 2335 psig.



We request that the Answer Key be modified to represent cur~ent
system and that the set point be deleted since it was not requested.

EXAMINER RESPONSE 3.18: Agree. Answer key corrected to reflect new
setpoint versus one found in system description.

QUESTION 4.01: The question asked for D. C. Cook Plant dosimetry
requirements.

COMMENT: In addition to a monitor badge (TLD) and self-reading dosimeter
candidates may also respond with "high range self reading dosimeter."
These high range devices are standard issue to all Operations personnel,
and are required on all "tour" extended MWP's.

We request that the above comments also be allowed as a correct
answer.

EXAMINER RESPONSE 4.01: The . xaminer finds this redundant and unnecessary.

QUESTION 4.03:

COMMENT: Answer Key uses TRUE or FALSLC for response; question states
answer YES or NO.

We request that the Answer Key be changed to YES or NO
responses.

EXAMINER RESPONSE 4.03: Agree. Answer key corrected.
QUESTION 4.07:

COMMENT: Part (b) of the question znpears tc be an "open ended" questi~.

NUREG 1021, ES-202 page 5 item 18 rautions that open ended questions should
be avoided. We request that all ti ee manual actions stated in the Answer

Key not be required for full cr dit,

Part (c) of the Answer Key is correct in that Operators should
isolate steam supplies to * . Lurbine ariven aux feed pump if the affected
SG has not been identified, however, this is one ¢f the first procedural
steps in the procedure and is done whether o: not the affected SG has been
fdentified. Candidates may approach the question as to identifying the
affected $/G by isolating aux feed T'ow to two $/G's at a time and watch
for level increases. These steps aj ear on page 7 of 11 in '~OHP 40.3.001.004
Steps 5.2.10 and 5.2.11.

We request that the answer key be adjusted to allow credit for
th. above comment.

EXAMINER RESPONSE 4.07: Disagree. Answer per referenced proceaure and
operator should know all immediate actions »f this procedure. Question
not open ended per NUREG 1021.
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QUESTION 4.10:
actions.

The question asks for specifics which are not immediate

COMMENT: The question and Answer Key require the candidate to quote
procedural steps uther than immediate actions. This is contrary

to NUREG 1021 ES-202 Section 4 pages 2 and 3. The question and Answer Key
require the candidate to quote a number directly from Technical Specifi-
cations. This appears to be contrary to NUREG 1021 Section 4 Part E
Number 1 on page 3.

We request that the Answer Key be amended to reflect that
verbatim quote and exact valves are not required for full credit.

EXAMINER RESPONSE 4.10: Disagree. When SDM must be verified should
be general operator knowledge for fundamental understanding of plant
operations.

QUESTION 4.13:

COMMENT: The correct valve numbers for the pressurizer PORV isolations
valves are: NMO-151, NMO-152, and NMO-153. A 1 or 2 preceding this
designation will identify the item as Item 1 or Item 2.

We request the Answer Key be amended to reflect the above
comments.

EXAMINER RESPONSE 4.13: Agree. Answer key corrected.

QUESTION 4.16: We request that for part (a) only the first sentence of
the Answer Key be required for full credit. The additional information
provided in the key is valid and correct; however, this information is
not elicited by the question.

Part (b) of the answer uses NS-12 page 55 and 56 for
references. Considering the section of the exam, procedure
OHP-4022.009.001 Step 2.1 would be a more valid reference. We
request that answer key be amended to reflect that RHR spray is to be
initiated if containment pressure rises above 8 psig following initial
blowdown and full credit be allowed for this response.

EXAMINZR RESPONSE 4.16: Disagree. Information in brackets not required
for full credit. The answer key for part B already reflects the facility
comments,

QUESTION 5.01: The question asked the student to state for five possible
situations if the actual critical rod position would be higher, lower, or
the same 1s the estimated critical position.

COMMENT: 1. Choice (b) stated a reactor coolant pump was turned off

1 minute before the reactor was critical and the answer given was "same."
This answer ignores the reduction of heat input to the primary system by
the RCP which would result in Tave decreasing, positive reactivity being
added and a "lower" actual critical position, therefore, we request "lTower"
also be accepted as a correct answer for (b).
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- A Choice (d) stated the startup was delayed by 2 hours and
the key gave the correct answer as "lower." Since Xenon concentration and
its reactivity effects vary dependent upon the time since shutdown and
previous power history insufficient information was provided to elicit a
specific response.

Therefore, we request this guestion be deleted.

EXAMINER RESPONSE 5.01: Removing one of four reactor coolant pumps
will not result in a cooldown since the other three continue to heat
up the system at a slightly lower rate. Also, the Xenon effect is
obvious since the time after the reactor trip is given and the peak
typically occurs less than ten hours following the trip regardless
of the power history. This can be verified by referring to the
licensee's technical Data Book, Tab 8. No changes were made to the
exam in regard to this comment.

QUESTION 5.04: The question asked the student to identify one of four
choices that was an indication of interruption of natural circulation.
The answer key gave the choice of "steam generator pressure decreasing on
loss of natural circulation."”

COMMENT: Both answers (b) and (d) can be considered correct depending on
the cause of natural circulation interruption. For example, if the loss

of natural circulation is caused by a steam line isolation, steam generator
level would decrease due to shrink and steam generator pressure would
increase to PORV or safety setpoint. This condition makes

(b) incorrect and (d) correct. This question should be deleted or both

(b) and (d) should be accepted as correct responses.

EXAMINER RESPONSE 5.04: Answer (d) is not acceptable because steam
generator level shrink is only associated with larger steam flow rate
reductions and larger pressure increases. Under the conditions of
natural circulation, the operator would not see any significant shrink
as stated in the reviewer's comment. No changes were made to the exam.

QUESTION 5.05: This question concerned pressure control during natural
circulation.

COMMENT: This question is "open-ended" in that the question was simply
"why." This is in direct violation of point 18 of EXAMINER STANDARD

ES 202. Also the answer given on the key is not contained in the stated
reference.

We request that either answer be accepted for full credit or
that this question be deleted from the exam.

EXAMINER RESPONSE 5.05: The examiner agrees and required only one answer
for each part for full credit.

QUESTION 5.06: This question asked the operator to fill in the blanks
with various times (ex., 0, 5, 10, 50, 80 hours) in regard to xenon.

12



COMMENT: 1. Response (a) asked for the number of hours required for
xenon concentration to reach a peak after a trip. This value is dependent
upon the previous power history of the reactor and this information was
not given. As such this response shoi'’d be deleted since it deces not
elicit a specific response.

2. Response (c) assumed a 0-50% STEP power increase. Thi. is
an unrealistic occurrence and is in direct conflict with procedural
guidance on power rise rates and requires a student to retain/analyze a
situation in conflict with his job requirements.

We request this response be deleted from the exam.

EXAMINER RESPONSE 5.06: The examiner partially agrees and allowed full
credit for part (a) if the answer given was 5 or 10 hours. The examiner
realizes that instantaneous step power changes are not normally planned
or desired. For the purposes of demonstrating the affects of xenon
behavior, it is commonplace to postulate such a power change due to their
more simplistic nature. No changes were made to the exam in this regard.

QUESTION 5.12: This question addresses the effects of boron concentration
increasing upon moderator temperature coefficient at low primary coolant
temferature. The answer on the key was "water's density does not change
much at low temperatures."

COMMENT: The statement of the question is so non-specific that no
specific response is elicited. The answer given is consistent with the
question, e.g., What quantity is represented by "much" or what value
corresponds to "low temperature?” This question ignores the very
significant effects of increasing boron concentration while in cold
shutdown and the result of a positive moderator coefficient. This
question represents a poor choice of topic, no specific response
elicited, distractive answer choices (e.g., "parasitic absorption in
the moderator") and as such should be deleted from this exam and your
exam bank.

EXAMINER RESPONSE 5.12: The question addresses the difference between an
increase in boron concentration at low temperatures and an increase in
boron concentration at higher temperatures as it affects the moderator
temperature coefficient. Since the affects of changing the boron concen-
tration are infinitely variable across the entire moderator temperature
spectrum, it would be pointless to identify a specific temperature or a
magnitude of change to the moderator density. The reviewer appears to
have missed the point of this question entirely. No changes were made

to the exam.

QUESTION 5.14: This question asked the student to select from

four choices the correct response regarding differential boron worth.
Response (c) was, "decreases in a linear relationship with core age."
Response (d) was, "decreases as fission products build up in the core."

The answer key gave response (d) as the correct response.

13



COMMENT: Using Figure 4.2, D. C. COOK UNIT 1, CYCLE 8, DIFFERENTIAL BORON
WORTH VS BORON CONCENTRATION (ATTACHED) it can be seen by plotting several
boron concentration values (assuming boron concentration is proportional
to core age) that the differential boron worth does "decrease" (becomes
more negative) and does so in a fashion that very closely approaches a
"linear relationship."

We request choice (c) also be allowed as a correct response.

EXAMINER RESPONSE 5.14: The examiner agrees and accepted both answers as
correct.

QUESTION 5.19: This question requires a specific numerical calculation
of the ratio of flow rate through a three inch versus a two inch diameter
line.

COMMENT: The equation(s) required for the solution of this problem is

not given on the equation sheet in conflict with ES 202-E GENERAL GUIDANCE
POINT 22 that requires equations to either be included in the question or
included on the equation sheet. We request that all required equations

be stated for calculations of this type either in the body of the question
or added to the equation sheet. This comment should be reflected in the
grading of this question.

EXAMINER RESPONSE 5.19: The candidate is required to know the relation-
ship between flow and cross sectional area of a pipe. A formula giving
this relationship is unnecessary.

QUESTION 5.20: This question requires a specific numerical calculation
of the effects of pressure drop on mass flow rate.

COMMENT: The equation(s) required for the solution of this problem is

not given on the equation sheet in conflict with ES 202-E GENERAL GUIDANCE
POINT 22 that requires equations to either be included in the question or
included on the equation sheet. We request that all required equations

be stated for calculations of this type either in the body of the question
or added to the equation sheet. This comment should be reflected in the
grading of this question.

EXAMINER RESPONSE 5.20: The reply to 5.19 is applicable here also.

QUESTION 6.01: This question asked the student to state the condition
which initiates the defrost cycle for the ice condenser air handling
units.

COMMENT: RFC-DC-1758 (attached) changed the defrost cycle to a time
system with a programmed initiation. We request that the answer key be
changed to reflect the current system configuration.

EXAMINER RESPONSE 6.01: The examiner agrees and the exam key was
corrected.
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QUESTION 6.02: This qguestion asked the students to describe the
response of a BIT outlet valve if a SI signal were to be received while
the valve was closing.

COMMENT: The keyed answer is incorrect. On an SI signal the closing
circuit is interrupted and the valve immediately opens. We request the
answer key be corrected to reflect actual operation.

Reference: 1-0P-98287-7 attached.

EXAMINER RESPONSE 6.02: The examiner agrees and the exam was corrected.

QUESTION 6.03: This question asked the student to discuss why
the Emergency Diesel Generator will start if there is no cooling flow.

COMMENT: Since there are no start permissives in the EDG starting
circuitry associated with Essential Cooling Water, we request that either
the keyed answer or the following be accepted for full credit.

The EDG will start with no cooling flow because there are no
interlocks or permissives from the ESW system preventing the DG start.

EXAMINER RESPONSE 6.33: The examiner agrees and corrected the exam.

QUESTION 6.04: This question asked the student to l1ist the automatic
actions associated with the CCW system on a SI or CTS actuation.

COMMENT: The question did not specify the number of responses required
in violation of NUREG-1021, ES-202, point 18.

The Spent Fuel Pit Heat Exchanger, the Letdown Heat Exchanger
and Boric Acid Evaporator do not actually isolate as stated in the key.
CCW Flow is stopped by the closure of either an inlet or outlet valve.
We request that this be considered while grading the exam. Reference:
Flow Print 1-0P-5135.

EXAMINER RESPONSE 6.04: The examiner agrees. No changes to the exam are
necessary.

QUESTION 6.08: This question asked the student to discuss the purpose
of the RCP #1 seal bypass valve and when it is used.

COMMENT: The answer key states that the purpose of the #1 Seal bypass
valve is to provide additional flow for the pump bearing. The purpose
of providing additional flow is to ensure adequate cooling. We request
that "to ensure cooling for the pump bearing" be considered correct for
full credit.

EXAMINER RESPONSE 6.08: The examiner agrees and the exam was changed.
QUESTION 6.13: This question asked the student to "Briefly

describe the operation of the electric hydrogen recombiners located in
Containment during a LOCA."
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COMMENT: This question is insufficiently clear as to

whether a description of the principle of how the recombiners work or
how they are operated is required. We request that *he following be
accepted for full credit as well as the keyed answer.

A recombiner is started by placing its control
switch in RUN, adjusting the power supplied to the electric heaters, and
monitoring the recombiner temperatures. Reference: NS-15-39.

EXAMINER RESPONSE 6.13: The examiner agrees and the exam was changed.

QUESTION 6.14: This question asked the student to state the
conditions or signals which would cause a Steam Line Isolation.

COMMENT: The question did not specify the number of
responses required in violation of NUREG-1021, ES-202, point 18.

The question did not specify a unit. We request that responses
related to either unit be considered correct for full credit.

EXAMINER RESPONSE 6.14: Since no unit was specified, the candidate is
required to include answers for both units.

QUESTION 6.15: This question asked the student to list
conditions which would cause the "Ice Condenser Refrigerant Abnormal"
Annunciator to come in.

COMMENT: The alarm "ICE COND. REFRIG. SYSTEM ABNORMAL"

(Ann. 22 Drop 88 - 1-0P-4042.122.088) does not 1ist alarm conditions.

In order to find conditions for the alarm, one of two sources must be
consulted. The first is the ICE COND. REFRIGERANT SUB PANEL and its
associated Ann. 35 alarm drops and the second is the elementary print.
A1l alarms on Ann. 35 cause the "ICE COND. REFRIG. SYSTEM ABNORMAL;"

only four condition are stated in the answer key. The answer key should
reflect the fact that all alarms on Ann. 35 cause the plant service alarm
or a list of all possible should be included in the key.

We request that all causes of the annunciator
alarm condition indicated on 0OP-12-98297-0 (attached) be considered
correct in addition to the keyed answer.

References: =~ 1-0MP 4024,122.088
1-0HP 4024.135
0P-12-98297-0 attached.

EXAMINER RESPONSE 6.15: The examiner agrees and the exam was changed
even though question/answer was taken directly from the system description,

QUESTION 6.16: This question asked the student to list the
input signals to the Variable Gain Unit and to state the purpose of

the Unit.
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COMMENT: The question did not state the number of
responses required for input signals, in violation of NUREG-1021,
ES~202, point 18.

The nuclear power signal is "auctioneered"
instead of "average" as indicated in the key. The purpose of the
Variable Gain Unit is to achieve a "different" response from the rod
control system at different power levels instead of "uniform" as keyed.
We request that the answer key be changed to reflect the actual inputs
and purpose of the Unit. Reference: NS-4, pages 14, 15, and Figure
NS-4-1.

EXAMINER RESPONSE 6.16: The examiner agrees and the exam was charged.
Candidates should know there are only two inputs, therefore, it is not
a violation of NUREG-1021.

QUESTION 7.03: The examiner added one additional correct answer
to the key.

QUESTION 7.04: (a) What are the procedural guidelines for the
earliest and latest point at which ECC recirculation should be initiated
following an accident?

(b) When, following the accident, is hot leg
recirculation initiated and why?

COMMENT (A): Part (a) appears to be an open-ended question in

that the answer key contains three specific items, whereas the question
does not specify that three responses are required for full credit. This
is contrary to NUREG-1021, Section ES-202, Item 18, page 5.

We request the answer key be amended to reflect
only one of these three items be required for full credit.

COMMENT (B): The answer key for Part (b) is correct for the

reference stated;, however, reference NS-8, page 40, states, "The purpose
of switching to the hot leg flow path is to remove or minimize the
buildup of boric acid which plates out on the upper portion of the
core."

We request accepting either reference for full credit.

EXAMINER RESPONSE 7.04: The examiner disagrees since the question
requires multiple answers including the earliest and latest point at
which ECC recirculation should be initiated. The examiner agrees with
comment (B) and the exams were graded accordingly.

QUESTION 7.18: The question refers to the use of the reactor
vessel head vent.
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COMMENT: The question and answer key are worded such that

permission to use the reactor vessel head vent must be obtained from
three separate groups. This is not the case. O0HP-4023.001.015 states
the PET and NRC or Advisory Support Group and NRC concurrence are
required to operate these vents.

We request the answer key be amended to allow full credit
for an answer as per the key or for an answer in which the candidate
specifies either PET and NRC or Advisory Support Group and NRC
concurrence.

EXAMINER RESPONSE 7.18: The examiner agrees and the exams were graded
accordingly.

QUESTION 8.02: The question is on Technical Specification operability
requirements.

COMMENT (A): The operability requirement of the ESF fans is
satisfied as long as the fan under test was not already inoperable or
determined to be inoperable by the surveillance test.

We request that this question allow for a yes or
no answer based upon above comments.

COMMENT (B): This question states that governor setting is a

Technical Specifications requirement for overspeed. Governor setting by
itself is a distraction since the Technical Specification that is of
concern is that of time response per the ESFAS Technical Specification
3.3.2.1. The governor setpoint is a procedural requirement. See 7

Sept 84 ENFORCEMENT MEETING with D. C. Cook.

We request that this question be deleted due to
its distractive and incorrect nature. Reference: Enforcement Meeting
Minutes Dated 11/20/84.

EXAMINER RESPONSE 8.02: The examiner disagrees on both counts. These
events were actual reportable occurrences at the licensee's facility.
Possibly the plant staff has not been made aware of these fairly recent
problems.

QUESTION 8.03:

COMMENTS: This was a commitment and the date for that to be done has
not been established.

There have been other occasions that independent
verification has been the answer by double verification of clearance
permits.

We request that the above comments be reflected in the

grading.




References:

- PMI-Z2110
- PMI-4010, Definition of Independent
Verification

EXAMINER RESPONSE 8.03: The examiner agrees and exams were graded
accordingly.

QUESTION 8.06:

COMMENT: The answers on this multiple choice question appear to have
three (3) answers that may be potentially correct. The first two {2)
answers show considerable l1ikeness to material found in Section
3.1.1.1 of PMI-2110. The last answer is quite similar to exceptions
found in Attachment #1 to PMI-2110, Part 4.

We request that this guestion be deleted due to the
possibility of multiple answers.

Reference:

PMI-2110, Section 3.1.1.1
Attachment #1, Part 4

EXAMINER RESPONSE 8.06: The examiner disagrees. The wording is similar
to that used in the false distractors, but without qualification these
distractors are not acceptable answers.

QUESTION 8.10:

COMMENT: 0S0.061 specifically addresses Unit Supervisor (US) as the
person with the authority to reset an ECCS actuation. This statement

is true for situations when a Safety Injection (SI) occurs below the low
pressure setpoint for SI. Above this setpoint, the reset actions are
directed by procedures. CIA and CIB procedure only require SRO action

for reset. The final authority on shift will be the Shift Supervisor (SS).
PMI-1010 delineates the command structure such that the SS reports to
Production Supervisor and finally to the Operations Superintendent.

We request that the above comments be reflected in the grading
of this question.

EXAMINER RESPONSE 8.10: The examiner agrees and accepted answers b or c.

QUESTION 8.11:

COMMENT: The answer required for the question is very

confusing. PMS0.034, Rev. 9, is the utility commitment to the one hour
and four hour reporting requirements per 10 CFR 50.72. Our procedure
lists eight (8) one hour and seven (7) four hour reportable events. Also
the reporting requirements of 2 (iv) B of 10 CFR 50.72 reflect that any
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20.403 reporting requirements are met by this category of four hour
notification. We feel that PMSO.034 guide is the best for an Operator
working in the control room.

We request that the number of correct answers
should reflect that of PMSO.034.

EXAMINER RESPONSE 8.11: The examiner agrees and the exams were graded
accordingly.

QUESTION 8.12:

COMMENT (A): 10 CFR 50.73 Supplemental Information Section

Step (g) on REPORTABLE OCCURRENCES supersedes present reportable
occurrences of the ADMIN. SECTION 6.0 of Technical Specifications.

10 CFR 50.73 affects Sections 6.9.1.11, 6.9.1.12, and 6.9.1.13, deleting
prompt and thirty day notification which includes anomalies. This system
of notification is now represented as the LER system per PMI-7030.

We request that the question be deleted or accurately
reflect content of 10 CFR 50.73.

EXAMINER RESPONSE 8.12A: The examiner agrees and the exams were Jraded
accordingly.

QUESTION 8.12:

COMMENT (C): We feel that the times as indicated should reflect
Technical specification 3.0.2 values:

*3.0.3 when a Limiting Condition for Operation is
not met, except as provided in the associated
ACTION requirements, within one hour action
shall be initiated to place the unit in a
MODE in which the Specification does not
apply by placing it, as applicable, in:

& At least HOT STANDBY within the next
6 hours,

2. At least HOT SHUTDOWN within the
following 6 hours, and

3. At least COLD SHUTDOWN within the
subsequent 24 hours.

Where corrective measures are completed that
permit operation under the ACTION require-
ments, the ACTION may be taken in accordance
with the specified time limits as measured
from the time of failure to meet the Limiting
Condition for Operation. Exceptions to these
requirements are stated in the individual
Specifications."
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We request that answer in key accurately reflect
content of Technical Specifications 3.0.3.

EXAMINER RESPONSE 8.12C: The examiner agrees and the exams were graded
accordingly.

QUESTION 8.15:

COMMENT (A): The action required in this condition would require the
reactor to be tripped per 2-OHP 4022.002.001, Discussion item 2.2.
Technical Specifications 3.4.1.1 has action requiring Unit to be in
HOT STANDBY within 1 hour.

COMMENT (B): The question is confusing since we are wondering
why they can't move. We feel the attached Technical Specifications
Clarification #22 might aid in clarifying question and answer.

We request that the above comments be reflected in the
grading.

References:

- 2-0HP 4022.002.001
- Technical Specification Clarification #22.

EXAMINER RESPONSE 8.15: The examiner agrees and the exam was graded
accordingly.

3. Exit Meeting

On February 28, 1985, the examiners met with plant staff and the
resident inspectors to summarize the oral exam results and to
discuss other findings or generic weaknesses.
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1. PRINCIPLES OF NUCLEAR FOWER FLANT OFERATION: FAGE 2

-

QUESTION 1,01 (1.00)

Which of the following statements is CORRECT concerning the inverse multi-
plication plot?

(a) The vertical axis is the initial count rate and the horizontal axis 1is
the final count rate.

(b) The vertical axis is the initial count rate divided by the final count
rate and the horizontal axis is control rod reactivity.

(c) The vertical axis is control rod reactivity and the horizontal axis 1s
the final count rate divided by the initial count rate.

(d) The vertical axis is the final count rate divided by the initial count
rate and the horizontal axis is control rod reactivity.

QUESTION 1.02 (1.00)

Choose the CORRECT response. With a startup rate of 1 decade per minuter
reactor power will double approximately every ___ seconds.

(a) 9
(b) 18
(c) 27
(d) 5S4

QUESTION 1.03 (1.00)

Which of the following statements about reactivity is CORRECT?

(a) Reactivity is the fractional change in neutron population per
generation.

(b) Reactivity is the ratio of the number of neutrons in the present gener-
ation divided by the number of neutrons in the preceding generation.

(c) Reactivity exactly equal to one means that the reactor is critical.

(d) Reactivity and the excess multiplication factor can be used inter-
changeably since they mean the same thing.
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PRINCIPLES OF NUCLEAR FOWER FLANT OFERATION. FAGE 3

QRUESTION
Choose the CORRECT response.

(a)
(b)
(c)

(d)

MTC
MTC

MTC
the

MTC
the

QUESTION
Choose the CORRECT response.

(a)

(h)
(ec)
(d)

1.04

becomes
becomes

becomes
reactor

becomes
reactor

1.05

(1.00)

less negative
more negative

less negative
coolant.

more negative
coolant.

(1.00)

and the power coefficient
the same thing.

As boron concentration increases!

due
due
due

due

The

can

to the increased neutron leakage.
to the increased neutron leakage.

to the increased neutron absorption in

to the increased neutron absorption in

doppler coefficient?
be used interchangeably because they mean

as a function of power becomes more negative at EOL.

becomes less negstive at higher power.

exists because neutrons with energies corresponding to the resonant
peak are more likely to be absorbed as the fuel temperature increases.

QUESTION
Choose the CORRECT response.

(a)
(b)
(c)
(d)

1.06

(1,00)

Control rod worth:

increasses as boron concentration increases.

increases as moderator temperature increases.

increases as relative neutron flux decreases.

increases as fission products buildup.
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QUESTION 1.07 (1,00)
Choose the CORRECT response. Violation of the rod insertion limi* will!
(a) increase the possibility of developing a positive MTC.

(b) prevent control rods from possessing sufficient reactivity worth to
keep up with the design rate of power decrease.

(c) preclude an immediate return to full power from a2 lower power level
because of insufficient inserted rod worth.

(d) increase the severity of a rod ejection accident,

QUESTION 1.08 (1.00)

Choose the CORRECT response. If the axial flux deviation is excessively
negativer» it can be returned to the control band by!

(2) withdrawing control rods while borating.
(b) commencing 2 controlled dilution.
(c) inserting control rods while borating.

(d) placing a deborating demineralizer in service.

QUESTION 1.09 (1.00)

Choose the CORRECT response. Equilibrium samarium reactivity is?
(a) directly proportional to reactor power.

(b) offset by fuel burnup.

(c) independent of reactor power.

(d) dependent on the decay of iodine.
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FAGE S

QUESTION 1.10 (1.00)

Choose the CORRECT response. Axial xenon oscillations can be caused by!
(a) an inadvertent boration at full power with all rods out.

(b) rapid reactor startup with an abnormally large negative MTC.

(c) operation of the reactor at very low power levels for long periods of
time.

(d) transient power changes requiring control rod movement.

QUESTION 1.11 (1.00)

Choose the CORRECT response. Flutornium 239 reactivity following a reactor
trip?

(a) is independent of the power level prior to the trip.
(b) improves the available shutdown margin.
(c) increases because of the beta decay of neptunium 239.

(d) exactly offsets the reactivity changes due to the decay of iodine.

QUESTION 1.12 (1.00)

Choose the CORRECT response. MWhich of the following actions will cause the
actual critical position to be lower than the estimated eritical position?

(a) overfeeding the steam generators.

(b) increasing the steam dump pressure setpoint by 30 psi.
(¢) underestimating the boron concentration by 5 ppm.

(d) allowing Tave to increase 2°F.
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QUESTION 1.13 (1.,00)

Choose the CORRECT response. The adegquacy of the shutdown margin is deter-
mined in mode 1 by ensuring that the!

(a) control bank withdrawl satisfies the rod insertion limitation.
(b) boron concentration exceeds the normalized boron concentration.
(c) MTC is less negative than -3.9 x 107% axsksoF.

(d) reactor coolant system average temperature exceeds 5S519F.

QUESTION 1.14 (1,00)

Choose the CORRECT response. The Quadrant Fower Tilt Ratio limitation is
is applicable!

(a) anytime the reactor is in mode 1:
(b) only when one power range channel is inoperible.
(c) only when reactor power is greater than S0%.

(d) only during dropped rod recoveries.

QUESTION 1.19 (1.00)

Choose the CORRECT response. Fenalty deviation outside of the AFD target
band shall be accumulated of a2 time basis of!

(a) one minute for each one-half minute of power operation outside of the
target band anytime power 1is 90% or greater.

(b) one-half minute for each one minute of power operation outside of the
target band anytime power 1is below S0X%.

(c) one minute for each one minute of power operation outside of the target
band anyiime power is below S0%.

(d) one minute for each one minute of power operation outside of the target
band anyiime power is S0X or greater.
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~ T THERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW
QUESTION 1.16 (1.00)

Choose the CORRECT response. Condensate depression!

(a) can lead to condensate pump cavitation if condensate depression is too
great.
(b) decreases as hotwell level rises.
(c) reduces kankine cycle efficiency.
(d) increases as condensate temperature increases.
QUESTION 1.17 (1.00)
Choose the CORRECT response concerning pump shutoff head for a centrifugal
PUME
(a) The excessive flow rate which exists at shutoff head will cause
vibrations which may result in pump damage. .
(b) Pump shutoff head is the pump head which exists at the onset of
cevitation.
(c) Centrifugal pumps must not be started at shutoff head to avoid drawing
starting current for an excessive amount of time.
(d) At pump shutoff head the resistance to flow is greater than the power
which the pump can impart to the fluid.
QUESTION 1.18 (1.00)

Which of the following statements is NOT correct concerning pump runout?
(Choose the answer which is NOT RIGHT.)

(a)
(b)
(e)

(d)

Abnormally high discharge pressure is one indication of pump runout.
Excessive current in the pump motor is one indication of pump runout.

Failure of the coupling between the pump shaft and the motor shaft is
one indication of pump runout.

Available NPSH less than required NFSH is one indication of pump
runout. '
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QUESTION 1.1°9 (1.00)

Choose the CORRECT response. To increase the volumetric flow rate in a
constant volume positive displacement pump!

(a) reduce system resistance to flow.
(b) increase pump speed.

(e) increase net positive suction head.
(d) increase fluid density.

QUESTION 1.20 (1.,00)
Choose the CORRECT response. Steam generator shrink occurs due to the!

(a) rapid increase in steam generator pressure when turbine power sudienly
increases.

(b) rapid formation of bubbles forcing additional water into the moisture
separators.

(c) rapid decrease in first stage pressure on a down-power transient
causing 2 reduced steam generator level setpoint.

(d) rapid increase in steam generator pressure when turbine power suddenly
decreases.

QUESTION 1.21 (1.00)
Choose the CORRECT response. If reactor power increases» DNER will ______
if RCS pressure increases» DNER will '

(a) increase’ increase
(bh) increase; decrease
(c) decrease’ increase

(d) decrease: decrease
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""" IHERMODYNAMICS: HEAT TRANSFER AND FLUID FLOW
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QUESTION 1.22 (1.00)

Choose the CORRECT response. Departure from Nucleate EBoiling is defined
a8s the point where the!

(a) void fraction is equal to one.

(b) heat transfer mechanism changes from nucleate boiling to single-phase
convection.

(c) radiative heat transfer becomes insignificant.

(d) heat transfer rate sustainable with nucleate boiling reaches its
MBX1IMUm.

QUESTION 1.23 (1.00)

Choose the CORRECT response. High energy neutron exposure increases the
possibility of brittle fracture of the reactor yessel by increasing {‘he!

(a) nil ductility temperature of the reactor vessel.
(b) plastic deformation of the rezctor vessel.
(c) compressive stress on the raactcr vessel.

(d) magnitude of the failure stress of the reactor vessel.

QUESTION 1.24 (1.,00)

Choose the CORRECT response concerning natural circulation.
(a) Voiding can not occur if the RCS remains greater than 100°F subcooled.

(b) Maintain lower volume air temperature below 60°F to maximize heat
transfer from the vessel head region.

(c) Hot leg temperatures near saturation temperature 3 e an indication of
void formation.

(d) Delta T betweer the hot leg and cold leg increasing to a value greater

than the full power delta T is an indication that natural circulation
has been established.
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QUESTION 1.25 (1.00)

Choose the CORRECT response. In order to maintain a 200°F subcooling
margin in the RCS when reducing RCS pressure to 1600 psigy steam generatur
pressure must be reduced to approximately!

(a) B4S psig

(b) 645 psig
(c) 445 psig
(d) 245 psig
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QUESTION 2.01 (2.00)

A.What two chemicals are used for oxygen control in the RCSrone at high
temperaturesthe other at low temperature? [1.01
E.What material is used to control Fh in the primary plant? [0.51

C.What are the two purposes of the primary mixed bed demineralizers? [0.5]

QUESTION 2.02 (2.00)
Describe the method (flow path control) by which the RCS cooldown rate is
controlled by the RHR system. £2.01
QUESTION 2.03 (3.00)
A.What is the purpose of the No.l seal bypass valve on the RCF and when 1s
it generally used? £1.01

E.What is the purpose of the No.2 seal standpipe and where does the water
go from the standpipe? (1.0

C.The RCF No.1 seal water return flow to the CVUCS is isolated upon an SI
actuation. What provision is made for maintaining seal leakoff after the

isolation valves close? £1.01
QUESTION 2.04 (1.00)
List four (4) automatic actions that occur irn the Main Feedwater System
vpon receipt of an ESF sctuation signal. [1.01
QUESTION 2.05 (1.00)
State the purpose of the Auxiliary Feedwater Fump Emergency Leakoff Lines
and explain how they function in your answer. £1.01
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QUESTION 2.06 (2.00)

On @ LOCA where pressure is decreasing at a rate of 100 PSIG/miny assuming

an initial pressure of 2235 FSIG» answer the following!
1.List the sequence and pressure that components will start injecting

water into the RCS. £1.01
2.What realignment of these injection systems will automatically be per-

formed upon receipt of an ESF signal®? £1.01

QUESTION 2.07 (1.00)
Describe how leakage is detected from the Spent Fuel Fit.

QUESTION 2.08 ( 79)

List three (3) conditions that can trip the Diesel Generator when it 1is
supplying power to the emergency bus following a blackout or SI. [0.75]

QUESTION 2.09 (2.2%)

Explain the function of the following manipulator crane interlock bypass
switches! =

1.Bridge Reverse Interlock Eypass Switch [0.751
2.Bridge Forward Interlock Eypass Switch [0.751
3.Trolley EBypass Interlock Switch [0.7%51
2.2%5]
QUESTION 2.10 ( «7%5)
List three (3) functions of the Hold-up Tank Recirculation Fump. [0.75]
QUESTINN 2.11 (1.00)

A.What is the limit on letdown flow in the CVCS system per the system
description? £0.51]
E.Why is this limit imposed? [0.51]




QUESTION 2.12 (1.50)
The pressurizer safety lines have a loop seal in the lines off the press-
urizer. Answer the following!

1.What is the purpose of this seal? [0.75]
2.How is it formed and maintained? [0.79)
QUESTION 2.13 (1.,00)

Answer the following TRUE or FALSE!
A.During normal operationy most of the gas processed by the gaseous waste

system is cover gas from the CUCS Holdup Tanks. [T or FI [0.2%1
E.The gaseous waste disposal system 1s normally aligned such that one tank
is being filledranother tank 1is selected as the standby tank, and a third
tank is supplying cover gas to the CVCS Holdup Tanks., [T or FI £0.2953]
C.The Spent Resin in the Spent Resin Storage Tank cannot be stored more
tharn one (1) year to prevent the possibility of resin agglomeration
(becoming a2 cluster). [T or Fl (0.2951
D.A trip valve (RRV) 1is installed in the waste gas release line that the
operator must close upon receipt of & high radiation alarm from Rad
Monitor R-26 (VRA-31%5) installed in the vent stack. [T or FI £0.251]

QUESTION 2.14 (1.2%5)
What is the purpose of the Containment Spray System Eductors? EBriefly ex-
plain their operation in your answer. (1.295]

QUESTION 2.195 (1.50)
Answer the following True or False!

A.Labyrinth seals are installed on the gas-side of the oil seals to pre-
vernt oil from flowing along the shaft into the generator seals.(T or F)

BE.The stator contains the 3enerator field coils. (T or F)

C.An emergency seal oil pump is installed in series with the main seal
oil pump to supply o0il to the generator oil seals. (T or F)

D.Fans are mounted at each end of the rotor to circulate the generators
atmosphere for cooling. (T or F)

E.The voltage Regulator Selector Switch is @ 3 position switch (ornroffy
test). (T or F) £.03 eal
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RUESTION 2.16 (1.00)

Irn the normal procedure for RCS degassing» the precautions state that the
VCT pressure must be maintained between 15 and 50 psig. Explain why. £1.01

QUESTION 2.17 (1.00)
Eriefly describe the operation of the electric hydrogen recombiners located
in containment during a LOCA. [1.01
QUESTION 2.18 (1.00)

Describe the operation of the Main Turbine Turning Gear and how the turbine
is placed on the g3ear. [1.01
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QUESTION 3.01 (1.00)
What is the purpose of the Diesel Generator HEA Lockout Relay Switch? £1.01

QUESTION 3.02 (1.50)

What actuates the following reactor protection actions (include setpoints
and coincidence)?

A, Steam Line Isolation £0.751
B. Containment Spray [0.791
QUESTION 3.03 (1.00)
List 4 conditions that will actuate the *Ice Condenser Refrigeration System
Abnorsal*annunciator. [1.01
QUESTION 3.04 (2.2%) ﬂSSU\MQ @mgw.pb ¢ WA

At 100% power with all control systems in autor 3 pressurizer level channel
fails low. Answer the following questions assuming no operator action.

[2.293
A.What happens to charging flow? ‘s [0.501
E.What happens to actual level? [0.501
C.Will the R trip? If so» on what? [0.75]
D.What happens to VCT level during this transient? [0.501
QUESTION 3.095 (1.2%5)
A.What could cause the "Regenerative Heat Exchanger Letdown Temperature
High*® annunciator to actuate? £.791
E.What action can the operator take to correct the alarm and what would his
immediate actions be? (0,51
QUESTION 3.06 (1.00)

List § functions performed by Tave. £1.001
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QUESTION 3.07 (1.50) ,
A.Cive two indications for detecting RCS leakage into the Component Cooling
Water System. [1.01
B.Hh.trautonatxc action will occur to contain any radioactivity”? £+8)
QUESTION 3.08 (1.75)

A.The Automatic Rod Control System utilizes & variable gain wunit. Answer
the following!
1.What is the purpose of the unit? [0.91]
2.What are the inputs to the unit? [0.5]

E.Cive the rod speeds for the following temperature deviations?
1.1.5 degrees F
N

2.2. .
3.6.0 ’ - [0.,75300.,25 ea.]
QUESTION 3.09 (2.25) coapbeD ~ fk SHITERD "3;%‘
o — RJ\COM\‘ ‘

For the following questions, assume all control systems are in auto and no (e
operator action is taken.
A.What will be pressurizer level be in two hours following @ Th instru-

ment failing high at 25% power? Explain your answer. [0.751]
E.List three (3) indications the operator has to determine if a press-
urizer pressure channel has failed high. [0.751]
C.List three (3) indications the operator has if the same pressure
channel failed low. [0.751]
QUESTION 3.10 (1.00)
List 4 excore nuclear instrumentation Rx trips with coincidence for each.
£1.001
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QUESTION 3.11 (1.00)

Assuming the plant is operating at S0% power with all systems in auto when
power range channel N41 lower detector fails high. How will it immediately
affect the following!

#+Control Rods

i.Overpower Delta-T setpoint

C.Steam Dump system

D.Indicated Axial Flux Difference [0.25 ea.]
QUECSTION 3.12 (1.75)
A.llhat type of detectors are used at D.C.Cook to measure reactor power in
the sourcerintermediaterand power ranges. [0.751]
E.Why isn't gamna compensation necessary in the power range? [0.51
C.How does the operator know when an intermediate range channel is undcr
compensated? [0.52
QUESTION 3.13 (1.00)
List the S interlocks that will prevent the operator from withdrawing the
rods when in manual., - £1.01
QUESTION 3.14 (2.00)
A.What interlocks are associated with the Steam Dump System? Include the
purpose of each in your answer. L.75]
B.Explain the various operating modes of the Steam Dump System. £.751
C.Fer the D.C.Cook normal operating procedures:» when is each mode used?
£0.53
QUESTION 3.15 (1.00)
Describe the operation of the following!
A.Corntrol Rod Group FPosition Indication £0.51
gE.Control Rod Individual Rod Position Indication. [0.51]
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QUESTION 3.16 (1.793)
A.List 4 inputs to Steam Generator Feedwater Control System. £1.0]
B.List 3 inputs to Feedpump Speed Control System [0.7%1]
QUESTION 3.17 (1.00)

What is the purpose of the switch in the control room associated with the
FPORV low pressure protection channels? Explain the purose of the two
positions in your answWwer. [1.003

QUESTION 3.18 (1.00)

How are the Fressurizer Fower Operated Relief Valves prevented from
depressurizing the RCS on 3 single sensor failure? [1.001
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QUESTION 4.01 (1.50)

A.State the Federal (10CFR20) Radiation exposure limits indicated below!
1+______REM per QuartersWhole Eody £0.29]
e REM per QuartersHands and forearms £0.251
- TR REM per Quartersskin [0.2%]

E.What types of radiation monitors must a person carry when entering a
radiation controlled area? £0.751

GUESTION 4.02 (2.00)
After a load rejection that has not caused a Ry trip+ list 4 immediate
actions that must be taken by the operator. £2.01
QUESTION 2.03 (1.29)

Assuming the Reactor is at 100% power with a3ll systems in suto.HWill loss of
the following cause the Rx to be tripped (automatically or manually)®
Answer each with YES or NO. £1.29)
A.One condenser Circulating Water Fump trips .

E.One Main Feedwater Fump trips

C.0re dropped roo

D.Two Heater Drain Fumps trip

E.Orne Reactor Coolant Fump trips [0.25 ea.l
QUESTION 4.04 (1.00)
A.Are youras an ROspermitted to issue a caution (yellow) tag for equipment
under your control? [0.5]
B.Can you authorize removal of 2 caution tag from equipment under your
control? £0.51
QUESTION 4.05 (1.75)

What are the 7 shift turnover items that both the oncoming Console Operator
and Panel Operator (both RO's) must ac~omplish per OHI-4012,*Conduct of
Operations (Shift Turnover)® prior to assuming the shift? £i.795]



4., PROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE 29

QUESTION 4.06 (2.00)

List 4 sources of reactivity changes that must be considered in an Estimate
of Critical Conditions Frocedurer 1-0HF 4021.001.011y °*Determination of

Critical Conditions®. £2.01

QUESTION 4,07 (2.50) \aox
a P Al

Per 1-0OHF 1023.001.004,°'Steam Generator Tube Rupture®?: . np1;
A.What three rad monitors will indicate a tube rupture? (‘&%"‘ 3[0.751
E.After verifying that all automatic actions have occuredslist the manusal
actions that must be performed by the operator. £1.01
C.If you discover that all Aux Feedwater Fumps are operating and you have

not determined the faulted SG» what actions are you required to take?
£0.753

QUESTION 4.08 (1.75)

Fer 1-0OHF 4023.001.008,°Natural Circulation Frocedure®*sanswer the following
A.What is the reason for the immediate closure of the #1 seal leakoff valve
if a RCF has lost seal injection flow and cooling water to the Theraal

Barrier Hx. [0.51
B.Assuming that the F-250 computer 1s rnot operatings what three temperature

indicatione are you directed toc uvtilize in the control room. [0.752
C.While performing a depressurization following cooldownsyou notice a rapid
increase in pressurizer level. What is this an indication of? [0.5]
QUESTION 4.0% (1.00)
What RCS pressure and temperature limits are imposed when the RHR system
is placed in/out of service? (unit 1 only) £1.01
QUESTION 4.10 (2.00) '

A.During a plant heatupr using procedure 1-0HF 4021.,001.001y wher must the

Shutdown Margin be verified? [1.01
E.What action is required if the SDHM does not meet the limit? £1.01
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QUESTION 4.11 (1,00)

What is the minimum number of Nuclear Instruments that must be operable
prior to commencing @ Reactor Startup per Tech Specs. £1.00]
QUESTION 4.12 ( 75)

Fer procedure 1-0OHP 4023.001.009» *Loss of Reactor Coolant®swhat is the RCF
tripping criteria? L.75]
QUESTION 4,13 (1.50)

A.Cive 3 symptoms of a leaking Fressurizer Fower Operated Relief Vlv. [.75]

E.What immediate operator actions are necessary to correct the problem?

£.751
QUESTION 4.14 (1.00)
Per 02-0HF 4022.005.002s °*Emergency Eoration®» list 4 conditions where the
RO must commence Emergency Eoration. B £1.03
GUESTION 4.15 (2.00)

Concerning a normal reactor startupranswer the following TRUE or FALSE.

A.Al11 4 RCF's must be operating when Tave is greater than S41 degrees F.

BE.During a reactor startup»3 licensed personnel must be in the control room
at all timessone of which must be a SRO.

C.If Tave drops to less than 541 degrees F when the Rx is criticaly it must
be restored within 15 min or the plant placed in Hot Standby in the ne:xt
15 min.

D.Pressurizer Spray must not be initiated with 2 temperature difference
greater than 320 degrees F.

E.Criticality achieved at 1000FCM below the ECF and 500 FPCM above the ECF
is allowable by procedure. .40 ea3.1[2.0]
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QUESTION 4.16 (2.00)
A.What is the purpose of changing over from cold leg recirculation
LOCA to the hot leg recirculation phase?

E.Under what conditions might RHR spray be required in containment? £1.01

after a
[1.0]




ELJATION Sntzi

f = ma vegs/t

w = Mg S
€ « mc?
KE = 172 mv 2
PE = mgn
Ve d’vo + at wee/t

W =vaP

af = 931 am

d = &Cpat
G = UAat.
Pwr = Hfah

p = p 105(%)
(+]
/T
Pp=Pp,e
SUR = 26.06/T

SUR = 260/1™ + (8 = o)

= (17/p) + [(8 = 0)/22]

= t/(p - 8)

= (8 - 0)/(2e)

o (Kgpe1)/Kops = Kope/Kers

© 4 - -

o= [(2=/(T K‘ff)] + (i;ff/(I *.;+)]

P = (zoV)/(3 x 1010)
I =c¢N

H'SE' Parameters

1 gal. = 8.345 lom.

1 gal. = 3.78 liters

1 ft° = 7.48 cal.

Jensity = 62.4 1om/f3

Density = 1 gm/c

Heat of vaporization = 9§70 3tu/lom
Heat of fusion = 144 Btu/lom

1 Atz = 14.7 psi = 28.9 in. Hg.

1 ft. W0 = 0.833 1bf/in.

Vot + 1/2 atz

Cycle efficiency = (Network
out)/(Energy in)

-At v
A = AN - '1Ao'
A= ln2/t1/2 - 0.693/t1/2
t]/zeff - [(t1/7)(th)]

((2y,9) * (%))

~IX
I = Ioe

(=1

11, 107X/
o

TVL = 1.3/u
HVL = -0.633/u

SCR ﬁ S/(] - ‘fo)
CR, S/(1 = Kgex)

CRy(1 = Kgpgy) = CRp(1 = Kogep)

M=1/(1 - Keff) = CR]/CR°
M= (1= Kape )/ (1 = Kogey)
SOM = (1 = Kepe)/Kops

g* = 107" seconds

T =0.) seconcs'l

1,dy = 1,d
I]d] 2 -zxzc -
14 2%2
R/hr = (0.5 CE)/dz(meters)
R/hr = 6 CE/¢% (feet)

Migcellaneous Conversions

1 curie = 3.7 2 lolodps
1 kg = 2.21 1om

1 np = 2.58 x 103 Btu/nr
1 mw = 3.4) x 30° BIu/hr
1in = 2.5¢4 =

°f = §/5°C + 32

°C = §5/9 (°F-32)

1 BTU = 778 f:-1bf
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1. PRINCIFLES OF NUCLEAR FOWER FLANT OFERATION, FAGE 11

ANSWERS -- COOK 182 -B5/702/26-HIGGINS K.
ANSWER 1.01 (1.00)

(b)

REFERENCE

Westinghouse Reactor Theory Review Texts» p I-4.25

ANSKHER 1.02 (1.00)
(b)

(b)

REFERENCE
Westinghouse Reactor Theory Review Texts p I-3.15

ANSWER 1.03 (1.00)
(a)

REFERENCE
Westinghouse Reactor Theory Review Texts p I-3.2

ANSWER 1.04 (1.00)
(c)

REFERENCE
Westinghouvse Reactor Theory Review Texty p I-5.10

ANSWER 1.0%5 (1.00)
(c)



FAGE

1. FRINCIFLES OF NUCLEAR FOWER FLANT OFERATION,

- e e

ANSHWERS -- COOK 182 -85/702/26-HIGGINS R.

REFERENCE

Westinghouse Reactor Theory Review Texty p I-5.16 through 5.22
ANSHER 1.06 (1.00)

(b)

REFERENCE

Westinghouse Reactor Theory Review Texty p I-5.40 through 5.42
ANSWER 1.07 (1.00)

(d)

REFERENCE

Westinghouse Keactor Theory Review Text» p I-5.13y» 5.50
Tech Sgpecs E 3/4 1-3

ANSHER 1.08 (1.00)
(a)

FREFERENCE

FWE Core Fhysics Text FND-119» E-9y p 21
ANSHER 1.09 (1.00)

(c)

REFERENCE

Westinghouse Keactor Theory Review Texty g I-5.77
ANSHWER 1.10 (1.00)

(d)

REFERENCE

FPWK Core Fhysices Text FND-119» E-4,» p U1
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-

- e -

ANSWERS -- COOK 1&2 -85/702/26-HIGGINS R.
ANSKER 1.11 (1.00)

(c)

REFERENCE

Tech Data EBook» Figure B.8
Westinghouse Reactor Theory Review Text, p I-1.38

1-0HF 4021.001.011 step 6.6

ANSHER 1.12 (1.00)

) ()

REFERENCE
FWK Core Fhysics Test FND-119» E-7

ANSHER 1.13 (1.00)
(&)
REFERENCE
Tech Spec 4.1.1.1.1.0
ANSWER 1.14 (1.00)
(c)
REFERENCE

Tech Spec 3.2.4

ANSKWER 1.15 (1.00)
(d)

REFERENCE
Tech Spec 3.2.1

ANSHWER 1.16 (1.00)
(c)
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THERMODYNAMICS»

-

ANSHERS -- CODK 182

REFERENCE
Thermal-Hydraulic Frinciples

ANSKWER 1.17 (1.00)
(d)

REFERENCE
Thermal-Hydraulic Frinciples

ANSWER 1.18 (1.00)
(a)

REFERENCE
Thermal-Hydrauvlic Frinciples

ANSWER 1.19 (1.00)
(b)

REFERENCE
Thermal-Hydraulic Frinciples

ANSWER 1.20 (1.00)
(d)

REFERENCE
Thermal-Hydraulic Frainciples

ANSKHER 1.21 (1.00)
(¢c)

REFERENCE
Thermal-Hydraulic Frincaples

-B5/02/26-HIGGINS R.

Applications

Applications

Applications

Applications

Applications

Applications




1. FPRINCIFLES OF NUCLEAR FOWER FLANT OFERATION» FAGE

S S e S S S G G G D S G e . A e e -

T T IHERMODYNAMICS, HEAT TRANSFER AND FLUID FLOW
ANSHWERS -- COOK 1&2 -85/02/26-HIGGINS R.
ANSHER 1.22 (1.00)

(d)

KEFERENCE

Thermal-Hydraulic Frinciples and Applications to the FWR II» p 13-18

ANSWER 1.23 (1.00)
(a)

REFERENCE
Thermal-Hydraulic Frinciples and Applications to the FRR IIy» p 13-61

ANSWER 1.24 (1.00)
(c)

REFERENCE
Thermal-Hydraulic Frinciples and Applications to the FHR 11y g 14-27

Neturzl Circulation Frocedure OHWF 4023.001.008y steps 2.4y 5.3.1

ANSWER 1.25 (1.00)
(d)

FEFERENCE
Stean Tables




2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE 23

ANSWERS -~ COOK 182 -85/02/26-R.R.FERRELL
ANSHWER 2.01 (2.00)
A.Hydrogen (high Temp)sHydrazine (Low Temp) (.9 eal[1.0]
REF NS-6-12,13
E.LiOH (Livwem) (0.%52
REF .NS-6-13
C.1.Renove ionic corrosion products and certain fission products
2.Act 25 2 mechanical filter for particulates [.25e28][0.5]
REF NE-6-14
ANSWER 2.02 (2.00)

A.Fart of the flow from the RCS passes through the RHR Heat Exchangers and
part through 2 bypass line. Eoth flows are mixed and returned to the RCS
(& small portion is diverted to the CVCS for cleanup). The mixed fluids
tenperature 1s controlled by varying the flow split, Heat 1s transferred
from the RCS to the Component Cooling System via the RHR Heat Exchangers.
KCS flows through the tube side of the Heat Exchangers. [1.01

REF.NS’S’b

REF .NE-12-55,5¢

ANSWEFR 2.03 (3.00)

&.A1lows for adaitional injection water flow through the pump bearing
for cooling purposes [0.5]. It 16 normzlly vsed during periods when KRCS
preccsure 1s low [0.5], [1.03]

E.Maintaine & backpressure on the No.2 seal to force water up into No.3
cezl to beep it wet [0.S).From No.3 sezl it flows to the RCDT [0.5] [1.01

C.Diverted tc the FRT wher the return is isolated via a relief valve when
the 1ift setpoint is reached . £1.01
REF NS-1»p.43-51

ANSWEFR 2.04 (1.00)
Feed RKea Valves trip shut [.25)+Feed lsolations shut [.25)sFeed Funp trips
(.25)yMair, Feed Funp Discharge valves shut [.20] £1.03

REF.FGS-10
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ANSKER 2.05 (1.00)

Ensures that 2 minimum flow through the pump is maintained to prevent pump
overheating and possible damage [0.5]. An air operated emergency leakoflf
valve will open avtomatically if there is low flow through i1ts associated
pumprand will close auvtomatically when the flow rate 1s above the minimun
required., [0.%5] [1.01

REF.AS-11-6

ANSKHER 2.06 (2.00)

1.Centrifugal Chargaing Pu&p-"%fo P%&S pecEPT 2238
€I Fumps-1725 FSIC  ™ee $io -
Accumulators-620 FSIG
KHR-200 FSIG [0.25 e&]
2.Both Charging Fumps startivalves realign to take suctiun from RWST
through the EIT to RCS cold legsiNormal chargingrletdown and miniflow are
jsolated. [IMD-910+911(RNST Suct) »IMD-255+256(EIT inlet) »ICH-250,251(BIT
outlet) all openiGMD-451,452(VCT Outlet) closeiOK0-200+,201(norm charaing)
~lose;GMD-225+226(MINIFLOWICloses IRV-255,251+252 (EIT recirc)closciQRV-
160+161+162(1etdown orifice 1solation)closeiBRV -111,112 (letdown isol)
cloce; GCR-300(cont iso0l) closeiGCM-252+350 (seal return)closel. [1.01

KEF NS6-12-15+29,30INOTE: irfo in brackets not necessary for full credit]

ANEWER 2.07 (1.00)

Leakzae Detection Systen-4 pipes which are located to collect leskage to a
drain charnel located near the Nuclear Sampling Koom in the AE.The ends of
the drain pipes are loceted just below the drain charnnel greting such that
leakaze nay be detected by visuel observation. ‘ ,

ref £1.01
FEF.AS-9-13
ANSHWEF 2.08 ( 7%)
1.Electronic overspeed-110% of rated speed [0.2%53
?.Gererator phase differential phase 1 to phase 3 [0.25]
3.Manual pushbutton in CR or DG subpanel [0.29

REF .AS=10+p.60
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ANSWER 2.09 (2.2%5)

A.Fermits bridge motion with the gripper tube not at the top limitibypasses
the reverse travel limit switch [(0.751]

E.Fermits motion toward the fuel transfer canal with the trolley out of the
interlock zone and permite motion in any direction when the gripper tube
is not at top limit. [0.75]

f.Fermite trolley motion in either direction with the gripper tube not at
top limit, Also permits trolley motion when the bridge 1s beyond the core
area and in the transfer canal area. [0.75]

REF .NS-16-34

ANSWEF 2.10 ( +79)
A.Recirculate HUT to ensure mixing [0.29]
E.Transfer contents of 1 HUT to another [0.25]
C.Transfer water from the HUT's teo the SF Transfer canal when necessary
[0.25]
REF «NS-7-1%
ANSWER 2.11 (1.00)
A.120 GFM [0.5]
E.At flows greater than 120 GFMsresin channeling can occur 1in the letdown
demineralizers, [0.51
REF «NS-6-84
ANSWER 2412 (1.50)
1.Acte a5 & barrier to prevent the lealage of hydrogen gas or steam through
the safety valve seats [0.75
o.Condensate accunulates in the loop seal due to normal heat transfer fron
the primary systen to the containnent atmosphere. [0./81

KEF «NS-3+p.23
Dever> 5 CHASSED = LooP SERL 15 CouT. DRANED TO Loweh RESVLRER LEVEL TRP
(st MEsTo® Fok FULL CREDT —.75 1F 0OT)
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ANSWER 2.13 (1.00)

A.TRUE
E.TRUE
C.FALSE
D.FALSE [.25 ea.]

REF.AS-7-5+17,18

ANSWER 2.14 (1.29)

The eductors draw the Sodium Hydroxide from the SAT and mix 1t with 2
portion of the discharge flow from the spray pump. Eductors are designed to
meter the proper amount of NaOH into the spray solutior. [¢.S1

& portior of the discharge flow from each pump is directed to i1ts associat-
ed eductor. The water flow passing through the eductor nozzle(motive Fluid)
crestes 2 low pressure area which then draws the NaOH(suction fluid) from
the SAT into the main flow stream. The mix of additive solution and pump
discharge water is then returned to the spray pumps suction. The eductors
ére self priming and require no operator action. [0.75)

REF «NS5-15

ANSHER 2415 (1.50)

A.True(FGS-134-451
E.Falsel[FGS-13A-4]
C.FalselFGS-13A-14]

D.TruelFGE-124-231 FASE ) _
E.TruelFGS-13A-59) -FQ& -2 chs 38-59

(0.3 eal
ANEUER 2.16 (1.00)

Fressure below 19 psig may result in danage to RCF seals.
Fressure above S50 peig increases chances of accidental release.

REF.1-0HF 4021.003.005
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ANSWER 2.17 (1.00)

Two recombiners in top of containment-use electric heating elements to inc-
rease the tenperature of the containment atmosphere passing through then.
The temperature 1s raised to the point where the hyarogen and oxygen spont-
aneously recombine to form steam. The containment atmospheres» containing
hydrogens 1s drawn into the recombiner by natural convection. The steam
produced 1s mixed withthe containment atmosphere in & plenum above the
heating elenents and then returned to the containment, [1.01]

REF «NS-15-3

ANSWER 2.18 (1.00)

V-1 The pre-engagemnent motor is used to provide enge3ingd torgque when the shaft
is stopped. The turning gear motor continues turning the shaft after the
turning gear is engajedr and the pre-engagenment motor is de-ener3ized. A
torque limiting slip clutch is provided to prevent overloading the turning
gear motor. The turning gear car be engaged manually or remotely. It must
be running to enga3e the gear with the shaftrsince the pinion and bull gear
teeth will not engzge unless their positions match.The turning gesr will
automatically disenga3e when the torque output to the turbine rotor exceeds
the turning gear torque., [1.031

i g TaRUOEH £ HDRAULIC COUPLING

L-2 \nE ;U‘c“'uﬁ ('C’;: B Bioe OB THE TCERIE gerll  THE
pd REDULTOR BEM. BY

CoioTioL SwiTe 15

Ree DeS-48-23.%

¢ MOTOR TURNS THE SHAFT

To PUhcE THE Mk TUE T8
MACED 7D CN. Lo s val md(\u‘lc.* € CERE NG




3. INSTRUMENTS AND CONTROLS FAGE 28

ANSWERS ~-- COOK 182 -85/02/26-R.R.FERRELL

ANSHER 3.01 (1.00)

Operation of this relay and its associated contacts determines the operat-
ional status of the DG start/run electrical circuvitry and allows all neces-
sary auxiliaries to operate as necessary. Two position switchiTrip and re-
set.Must be placed in reset to latch the HEA (tripping) relay after any of
the DG trips are received. After a trip signal-relay is energized and re-
leases itself from reset by spring action. Resetting can only be accompl-
ished after clearing the trip condition. The DG cannot be started with the
HEA lockout relay in the tripped condition. [1.01

REF.AS-10-59

ANSKER 3.02 (1.50)

A.1.Containnent pressure as indicated on 2/4 inst at greater than 1.1 psigy
2.High stean line flow coincident with either low steam line pressure or
low low Tave in vwnit 1 [unit 2 requires only low steam line pressure
(SI)» or hish stean line flow coincident with low low Tavel.

[stean pressure-600 psigrTave-541 degrees F1 [0.75)
E.Containnent pressure 2¢ indicated on 2/4 instruments at greater than 2.9
psig [0.752

Wil ALLEPT MALLAL ALTLATION
REF.NS-11-47

ANSHER 3.03 (1.00)

A.Unit 1 or 2 &ir handlers Glycol temp high

E.Refrigeration compressors (1-10)lockout or failure

C.Unit 1 or 2 2ir handlers Clycol temp low

D.Refrigeration Compressors (1-10) oil temp high

E.Clycol circulating punps (1-6) failure

F.Clycol Circulating pumps (1-6) discharge pressure low [4/6 v

REF .NS-14-4%
Wil ALBO ACCEPT A DRePs ow Rre 3¢

"
w

ea.]
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ANSWERS ~-- COOK 18&2 -85/02/26-R.R.FERRELL
ANSHWER 3.04 (2.2%)
A.Charging goes to maximumlindicated level is greater than actuali-S% low
deviationsE/U htrs offy letdown isolates] [0.501]
E.[Charging increasesrletdown isolates] actual level increases [0.501
C.Rkx trip [.25) on high pressurizer level-no letdown maximum charging»
pressurizer fills vp on to high level trip setpoint.[0.5] [0,75]

D.VCT level decreasessM/U starts»VCT isolates on lo-lo levelschar3ing
suction switches to RWSTslevel increases to.‘ﬂﬁoauto M/U shutsoff [0.50]

Actiename To L ThPoD}o &suu DLE TO CwAkaine .,u,gua soenesd To RuST [2:29)
REF.2-0HF 20RO obYS CALHING TAVE/PREW. To DECREN

ANSWER 3.095 (1.25)
A.lLetdown flow is too high
Chargina flow i1s too low [.791

E.Check normzl letdown flow
Ersure QRV-301 is maintaining pressure at 340 peig
Increase charging flow
Monitor RCF labryntn seal Delta-F ‘ 0.5

REF.1-0HF 4024.109.028

ANSWER 3.06 (1.00)
0T Delta-T RIL Comparator
OF Deltae-T Tave-Tref Deviation

Low Low Tave/High Steam Trip Turbine Runback and block withdrawl
Low Tave interlock/FHW Trip

Fod Control

Frese Level Control

Steam Dump Control

Hiagh Tave

Reactivity Computer [any Sv.2 €a.]
REF.0F-1-98501-132-98501-2

ANSWER 3.07 (1.50)

£.CCH surge tank level increasesrrad monitors irn CCH pump discharage alarm
[100][005 ezl

E.Surge Tank Vent Valve (CRV-412) closes [0.51
REF .AS-1-43
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ANSWERS -- COOK 182 -85/02/26-R.R.FERRELL

ANSHWER 3.08 (1.75)
A.1.Provides 8 high gain at low power and a low gain at high power(to give

quate control at low power and stable control at high power)., [0.5]
m'mflﬂuclear Fower FRoM NON-LINEM. GAR LN T

Turbine Fower [0.51
E.1.0 or B SFM
2.8 SFH
3.72 SFHM [0.751
REF .NS-3

ANSWER 3.09 (2.2%)
A.Tave goes highrprogram level increasesscharging increasesrlevel increases
[0.753

E.Fressure indications on failed channel read high
Fressurizer Precscure high 2larn ittt et et RRE
Pressurizer hezters off
Eoth sprays open
Fressurizer high pressure deviation alarm
Actual pressure decreasing
Fossible Rt trip [0.75]

C.Fressure reads low on the channel

Fressurizer pressure low alarm

E/U heaters on

Froportional heaters on full

Fressure on other channels increase

FORV'es 1ift over @ period of time [0.751
FEF.NS-331~-0HF 4022.002.011,012

ANSWER 3.10 (1.00)

€ 20%
A.Fower Range nevtron flux hxgh:lo‘i of rated thernal pwr
(2741 hig 109% °* " ’ ’
E.Fower Range neutron fluxehigh positive rate [2/41
b ' v ' * negative ° 2ef (2741
Dilntermediate RKange neutron f1Ux:L1"7¢hon—o-—- 25% of rated thernal pwr
E.Source Range neutron flu! deaeetem—me—"10e0 CPS [1/21

REF .NS-9-61 [0.25 €3.91.0]
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ANSWERS -- COOK 182 -B5/02/26-R.R.FERRELL
ANSHWER 3.11 (1.00)

A.Step in to decrease "indicated’power(until ROC of FM=Temp error) [0.295]
E.decreases setpoint to trip channel [0.2%5]
C.No affect [0.25]
D.Coes to lar3e negative (I top-I bottom) [0.2%5]
REF.02-0HF 4022.,013.004 £1.01
ANSHER 3.12 (1.7%5)

A.Source-EF3 Froportional Counter
Irtermediate-CIC

Fower-UlC [0.25 ea.]
E.Gammzs 3re proportional to power in the power range
Neutron flux levels are many times that of gamnas [(0.29 ea.]
C.Source Yange may not turn on automaztically
Does not agree with other channel [0.25 ea.)
REF .NS-9
ANSWER 3.13 (1.,00)

A.FR NI Overpower Kod Stop

E.IJR NI Overpower Rod Stop

C.O0F Delta-T 2t 3% lecses than trip setpoint Rod Stop

D.0T Delta-T7 * ° . . ’ . . ¢

E.Urgent Failure Rod Stop (1.0)[.02 ea.]

REF «NE-4
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ANSWERS ~-- CODOK 182 ~-B5/02/26-R.R.FERRELL
ANSHWER 3.14 (2.00)

A.1.Condenser vaccum greater than 10.6 inches Hg on 3/3 condenser pressure
instrumentsiCirculating Water pump must be running [+15 ea.]
Ensures condenser available to condense steam [.15]

2.Tavg greater than 541 degrees F in 3/4 loops £.15]
Frevents uncontrolled cooldown [.15)

E.STEAM FPRESSURE-setpoint dialed in and compared to actual steam pressure
to generate an error signal. Dumps oper/close to meintain setpoint [.25)
TAVG MODE:LOAD REJECTION-Tavg 1s compared to Tref to generate an error

signal which opens/closes dumps to bring Tavg=Tref [.25]
TUKEINE TRIF-Tavg compared to no load Tavg(fixed setpoint) and
dumps open to bring Tavg=Tno-load. £.29]

C.STEAM FRESSURE-during startup to the point of placing in Tavyg mode [.25]
TAVG-App.15% power and may be completed after turbine locad has increased
to the point where the dunps have closed. £:.25)

REF.1-0HF 4022.001.006iFGS~-12-31,32

ANSWER 3,15 (1.00)

A.Group-Counte the pulses sent to the rods and produces a direct current
analog signal that drives digital indication for each group on the Main
Corntrol Eoard. £0.5]

E.Individual-A.C.output of the position indication coil stack is converted

to @ direct currentrarelog signal and drives meter indication for each rod

orn the Mein Control Eoard. i [0.9)
REF .N§-4-9
ANEMWER 3.16 (1.795)
ﬁnst.‘.t rlOU
Feed Flow

Eteam Fressure

Turtine Inpulese Fressure

§/C Level [4/5+0.25 eachl[1.0]
E.5/C Header Frecssuie

Feed Fump Discharae Fressure

No-Load Setpoint

Total Stean Flow £3/4+0.25 eachl(0.7%]
REF.FGCE-10~-37+38B:FCS5-11
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ANSWERS -- COOK 122 -85/02/26-R.R.FERRELL

ANSHWER 3.17 (1.00)

Two positions-ELOCKED and UNELOCK-Manually block and unblock the circuit.,
Each switch controls the input from one RCS pressure detector to its
associated relief valve. [0.50]

ELOCK-control signals for the associsted valve will not cause the valve to
open at the reduced pressure setpoint. Howevers normal operation of the

vealve st its high pressure setpointh%?ﬂi-psis) is not affected. [0.2%5)
UNELOCK-control signals for the aﬁsoc;gvid valve will cause the valve to
open if RCS pressure increases above 437 psig. [0.2%]
[1.00]
REF .NS-3
ANSHWER 3.18 (1.00)

4 Fressurizer pressure channels send signals which are available to control
the FORV's whern they are in auto. Each relief valve receives 2 signals when
in auto. One of these inputs is the overpressure signal which will cause
the valve to open when its 1ift setpoint is reacled. The other input 1is
from @ different pressure channel and acts to block(close) the velve 1if
pressure decreases to 2¥85% fd. Since the overpressure «nd blocking come
from different channelssthe plant is protected from @ loss of pressure due
to 2 single sensor failure. [1.01

REF .N§-3-12
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ANSHWERS -~ COOK 182 -85/02/26-R.R.FERRELL
ANSHER 4.01 (1.50)

A 1.1.295 REM [0.293
2.18.75 R [0.25]
3.7.5 REM [0.2%51

E.self-reading dosimeter and TLD [0.753

REF .FMF 6010.RAD.001ypg 36 and é1lrrev 6310CFR20

ANSHER 4.02 (2.00)

A.Verify steanm dump controls have functioned to limit Tave and pressurizer
press, transients. If noty» trip the K.

E.Mornitor Ry power to ensure the rods are moving inward to reduce power
level. If noty take manuval control and reduce Rx power.

C.Adjust turbine speed to maintain frequency at 60 HZ.

D.Monitor Tave to ensure the Stean Dumps are performing properlyi take
manuval control if regquired. [« ea»2.01]

ANSKHER 4.023 (1.25)

N® A Ledeme[1-0HF 4022,057.0011
WO | e [ ’ . 055.001)

Wor  padme [ . *  012.004)

D, Fuse [ . . 060,001

NE el . . 002.0011 [.25 ea.)
ANSWER 4,04 (1.00)
A.YES 0.5
E.NO [0.53

REF.PHI—ZIIOvparl.3.6vrev 2}
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ANSWERS -- COOK 182 -85/02/26-R.R.FERRELL

ANSHER 4,05 (1.75)

1.Review CK log

2.Review non-conforming equipment log

3.Kkeview log for jumperss lifted wiresy blocked relays» blocked alarms
4.Review surveillance schedule

S.Control Fanel walkdown

6.Review standing ordersy» operating memos or instructions

7.Discuss conditions with off-going operator [0.25 eal

REF .0HI-4012ysection 3.4.2

ANSHER 4,06 (2.00)

1.Boron Concentration
2.Control Rod Fosition

3.Fower Defect(MTC and Doppler)
4.Xe

SeSm .
6.Fu [4/6+0.5 ec]

REF.1-0HF 4021.001.011spar B.31+89.5r4brrev 6

ANSHEFR 4,07 (2.50) ‘o(“‘“\“s

| CRF

A.A1r E jector Monator

Gland Steeanm Facking Exhaust Monitor

SC Elowdown Monitor [0.25 ea.]
E.Verify EIT flow to the RCS [.25) verify AFW flow to SG's [.25] verify

heat beina renoved from the RCS via SC's and steam dunping to the cond-

enser [.25) KCE temp.decreesing to no-load [.25] [1.01
C.Isolate stn supply from both (#2,43) SCG's immediately [0.751]

REF.1-0HF 4023,001.008yp.2+3+4
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ANSHWERS -- COOK 182 -85/02/26-R.R.FERRELL
ANSHWER 4.08 (1.75)
A.Backflow of hot reactor coolant through the radial bearing and the seal
package will reswlt in damage (or subsegquent thermzl shock) [0.51
E.RCS cold leg RTD [.251+RCS hot leg RTD [.2S5)sIncore Thermocouplesl.25]
[0.751
C.RCS void formation 0.5
REF.1-0HF 4023,001.008yp.1-3
. 402100020003'P05
ANSWER 4.09 (1.00)
Less than 350 degrees F [.S5] and 425 psig [.5] £1.03

REF.1-0HF 4021.017.002+p.2

ANSHER 4.10 (2.00)

A.Once each shift _
When an unanticipated change in reactivity occurs
Tech Spec Limit of once/24 hours
(2/3 for full credit) [0.5 ea.]
E.Imnmediately initiate energency borationl.29) at greater than 10 GFML.2%5]
of 20,000 FFM Eoric Acid [.25) until the regquired SDM 1s restored [.205]

[1.03]

REF.1-0HF 4021.001.0013Tech Specs
ANSWER 4,11 (1.00)

SR-2/2

IR-2/2

FR-3/4 £.33 ea2.J[1.0]
REF.Tech Specsstable 3.3-1,p.3/74 3-2
ANSWER 4,12 ( +7%9)

Stop @all RCF's wher RCE pressure drops below 1450 psig £.751

REF.1-0KHF 4023.001.009
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ANSWERS -- COOK 182 -85/02/26-R.R.FERRELL
ANSHER 4.13 (1.50)
A Pressurizer Relief Disch.Temp. High Alarm
. Tank Temp High .
» ' . Fress. * .
. L L] Level . .

Decreasing pressurizer level
Loss of RCS Inventory

Increasing Makeup time rz\ Cany 3+.25 eal
E.Close 2ll 3 MOV's (2ZNMO-152,1353» ) £.751

REF.2-0HF 4022.002.009

ANSHER 4,14 (1.00)
a. Excessive control rod insertion
b, Fazilure of @ control or shutdown rod to drop during 2 reactor trip

c. Uncontrolled cooldown following a reactor trip

d. Unexpected or urnexplained resctivity increase

"
w
"
o
=)

e. Shutdown margin less than 1.75% DK/K (4 @ .

REFERENCE: 4022.005.002

ANSHEF 4,15 (2.00)

A.TRUE
E.FALSE
C.TRUE
D.TRUE
E.TRUE

REF.1-0HF 4021.001.002

(.4 e2.J[1.0]
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ANS‘ERS -- CODK 182 -85/02/26-R.K.FERRELL

ANSWER 4.1¢6 (2.00)

a.Minimize the buildup of Eoric Acid in the upper portion of the core.
[Evaporation boiling can cause an insulating filem of EA crystals to form
sllowing the cladding to heat uwg. In addition to riskina fuel destruction
and hydrogen buildups this would be 2 violation of the ECCS criteria on
post-accident core cooling.] [1.03

E.During ECCS recirculations 1f the containnent spray pumps seemn inadequate
to reduce containmnent pressure below 8 psigrthe flow from one RHE H:: may
be partially or fully diverted to the spray pumps. [1.01

REF «NS-12-50+56
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QUESTION 5,01 (2.00)

Compare the estimated critical position (ECP) for a startup 15 hours after
8 trip to the actual critical rod position (ACP) for the following events
or conditions. Consider each independently. Indicate whether the ACF will
be higher than» lower than or the same as the ECF.

@. All steam generator levels are raised by 10% § minutres prior to
startup.,
b+ One reactor coolant pump is stopped one minute prior to criticality.

¢+ The steam dump pressure setpoint is increased to a value just below the
lowest code safety setpoint.

ds The startup is delayed two more hours.
e. Condenser vacuum is decreased by Z inches of mercury.

QUESTION S.02 (1.00)

In the D.C. Cook reacto s the moderator temperature coefficient (MTC)
varies with certain plant conditions. The MTC! (choose the correct answer)

8. becomes more negative as boron is removed.,
b+ varies inversely with temperature changes.
¢+ becomes less negative as boron is removed .

d, varies inversely with core life.

QUESTION $.03 (1.00,

Which of the following wou.d have the least affect on a failure due to
pressurized thermal shock? (choose the correct answer)

a. temperature

b. pressure (stress)

¢+ residual stress

d. gamma radiation history
e+ size of existing flaw
f. temperature gradient



S+ THEORY OF NUCLEAR FOWER FLANT OPERATIONs FLUIDS» AND FAGE 3

T THERMODYNAMICS o CTTTTTTTTETTTTETeees

QUESTION S.04 (1.00)

Which of the following statements is true concerning natural circulation?
(choose the correct answer)

a. If natural circulation is lost or decreases hot-to-cold leg differential
temperature will decrease.

b. Steam generator pressure will decrease if circulation is lost.
¢, If circulation is lost then hot and cold le3 temperatures will increase

'ltsht1YQ

d. Steam generator level will initially decrease on a loss of natural
circulation.

QUESTION S.05 (2,00)

In the procedure for natural circulation cooldown of the reasctor coolant
system there are specific RCS and steam generator pressures at which
extended soak periods are required.

@+ Why does the procedure specify points of RCS pressure coincident with
8 specific steam generator pressure?

b+ Why does the procedure specify extended soak times during the cooldown?

QUESTION .06 (2.00)

The following statements concern fission product poisons. Complete the
statements with the available answers given. FPlace the answers on your

answer sheet, AASWEr (o pe WO Nike 0M¢)

as It takes about ____ hours to reach the maximum Xenon concentration
after a reactor trip

bs The decay half-life of Xeron 1395 is approximately hours.

¢+ It takes about hours to reach equilibrium Xenon concentration

after a step increase from 0 to S0X power.,

d. The decay half-life of Fromethium 149 to Samarium 149 is approximately
hours.,

Fossible Answers!
0 hourss % hours’? 10 hourss 20 hoursi S50 hoursi B0 hours



5. THEORY OF NUCLEAR POWER PLANT OFPERATION, FLUIDSs AND FAGE 4
""7ﬁEﬁiﬁB?iiiiE§ """""""""""""""""""
QUESTION 5.07 (1.50)

Explain why you agree or disagree with the following statement!
*Core thermal neutron flux is highest in the fuel pellets®

QUESTION S.08 (1.50)

Why can the steam generators deliver the same amount of energy as the
reactor but with only a fraction of the resctor core mass flow rate?

QUESTION S.09 (2.,00)

The following are statemernts related to the operation of pumps. Indicate
whether the statements are TRUE or FALSE.

a8

If 2 centrifugal pump speed is doubled the discharge pressure and flow
will be doubled.

bs A positive displacement pump will deliver a3 higher mass flowrate if the

Co

d.

temperature of the liquid at the pump suction is lowered.

Fositive displacement pumps do not require a minimum suction head for
proper operation.

Centrifugal pumps do require & minimum suction head for proper
operation.

QUESTION S.10 (1.00)

Unit one is subcritical with an initial count rate of 20 cps. Boron is dilu
ted resulting in a stable countrate of 30 cps. Which of the following is
closest to the value for K-effective at the new count rate? The core was
10% shutdown prior to the dilution.

@
b
Ce
d.

99
94
90
«80
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QUESTION 9,11 (1.00)
Which of the following statements concerning delayed neutrons is correct?

@. Delayed neutrons affect the neutron multiplication cycle to the same
degree as prompt neutrons.

b. Delayed neutrons are more likely to leak from the core since they tend
to be born near the core periphery.

The importance factor (I) relates the effective mean life of the
delayed neutron precurssors to the efrective delayed neutrton fraction.

The importance factor is less than one in Westinghouse reactors because
of the large amount of fast fission.

QUESTION 9S.12 (1.00)

Increasing the boron concentration at low temperature has little affect on
the moderator temperature coefficient as compared to higher operating
temperatures because! (choose the correct answer)

a8, water density does not change much at low temperature.

bs water density is areater at lower temperatures so neutron leakage is
less.,

water density is greater at lower temperatures so parasitic newtrton
absorption is greater,

boric acid is less soluable at lower temperatures.

QUESTION S.13 (1.00)

As boron concentration increases the moderator temperature coefficient
becomes less negative because of the! (choose the correct answer)

@, increased neutron leakage.

b, decreased neutron leakage,

€+ increased absorption of neutrons in the moderator.
d. decreased absorption of neutrtons in the moderator.
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QUESTION S.14 (1.00)
Differential boron worth! (choose the correct answer)
8. is wunaffected by changes in boron concentration.
b, becomes greater a2s moderator temperature increases.
¢+ decreases in a3 linear relationship with core age.
d. decreases as fission products build wp in the core.

QUESTION S.19 (1,00)
Equilibrium Samarium reactivity is! (choose the correct answer)
a+ directly proportional to reactor power.
b inversely proportional to reactor power.
c. not a function of reactor power,
d., offset by burnable poison rods.

QUESTION S.16 (1.00)

The shutdown margin calculation includes all of the following parameters
except!: (choose the correct answer)

a8+ boron concentration.
b reactor coolant temperature.
ce fuel burnup.

d, samarium concentration.
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QUESTION S.17 (1.00)

The adequacy of the shutdown margin is satisfied in mode one when!
(choose the correct answer)

a+. the control banks are above the insertion limit.

b+ the RCS boron concentration equals or exceeds the normalized value.

¢+ the moderator temperature coefficient is less than -3.5 e-4 DK/K/deg. F.
d. the RCS temperature exceeds 551 degrees F.

RUESTION S.18 (1.00)
The quadrant power tilt ratio shall not exceed! (choose the correct answer)

a. 1,002
b. 1,000
c. 1.020
ds 1.200

QUESTION S.1°9 (1.,00)

Assuming all other factors are the same the mass flow rate through a3 3 inch
line will be abouwt ____ times that of @ 2 inch line.

8+ 1.5

be 2.29

cs 3
ds 4.5

QUESTION $.20 (1.00)

If all other factors are the same and the pressure drop through a8 line
doubles then the flow rate through that line will increase by a factor of
about ____°¢

a. 3.24
b, 4,11
c. 2,44
d. 1.41
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QUESTION 6.01 (1,00)

What condition auvtomatically initiates the defrost cycle in the ice conden-
ser air handling wnits?

QUESTION 6.02 (1.25)

The reactor operator on unit one is performing operability stroke tests on
the BIT isolation valves. As he begins to close the last valve an inadver-
tent SI occurs, Describe the subsequent operation of the valve following
the SI. Assume the valve is in automatic.

QUESTION 6.03 (2.00)

Can the diesel generator be started without service water available?
Explain your answer.,

QUESTION 6.04 (3.00)

State the changes that take place avtomatically in the component cooling
water system during!

a. safety injection actuation
b. phase A containment isolation
¢+ phase B containment isolation

QUESTION 6.05 (1.2%5)

The two turbine generator 'nits have hydraulic control and protection

systems, Name those protection-featbwres that are unique to either unit one
or two. TI S

QUESTION 6.06 (1.50)
a. What is the function of the combined stop/intercept valves? £1.,01

b. What percentage of total steam flow passes through these valves at full
power? £0.51



QUESTION 6.07 (1.,00)

Steam Generator blowdown isolation valies close on S automatic signals.
Name those signals.

QUESTION 6.08 (3.00)
A.What is the purpose of the No.1l seal bypass valve on the RCF and when is
it generally used? £1.03
BE.What is the purpose of the No.2 seal standpipe and where does the water
30 from the standpipe? £1.,01]

C.The RCF No.1 seal water return flow to the CVCS is isolated wpon an SI
actuation., What provision is made for maintaining seal leakoff after the

isolation valves close? [1.01]
QUESTION 6.0% (1.00)
List four (4) automatic actions that occur in the Main Feedwater System
upon receipt of an ESF actuation signal. 1,01
QUESTION 6.10 (1.50)
List three (3) conditions that can trip the Diesel Generator when it is
supplying power to the emergency bus following a3 blackout or SI. r1.sl
QUESTION 6.11 (2.295)

Explain the function of the following manipulator crane interlock bypass
switches!

1.Bridge Reverse Interlock Eypass Switch [0.751]

2.Bridge Forward Interlock Bypass Switch 0,751

3.Trolley EBEypass Interlock Switch [0.75]
QUESTION 6.12 ( +75)

List three (3) functions of the Hold-up Tank Recirculation Fump. [0.7%5]



6. FLANT SYSTEMS DESIGN» CONTROL» AND INSTRUMENTATION FAGE 10

QUESTION 6.13 (1.295)

Eriefly describe the operation of the electric hydrogen recombiners located
in containment during a LOCA.

QUESTION 6.14 (1.,50)

What auvtomatically initiates the following protective actions (include both
setpoints and coincidence)?

8. Steam Line JIsolation [0.753]
b Containment Spray [0.751]
QUESTION 6.15 (1.00)

List 4 conditions that will actuate the "Ice Condenser Refrigeration System
Abnormal*annunciator. [1.01
QUESTION 6,16 (1.75)

8+ The Auvtomatic Rod Control System wtilizes a variable gasin unit. Answer
the following!
1.Hhat is the purpose of the unit? [0.51
2.Hhat are the inputs to the unit? [0.5]

b. Give the rod speeds for the following temperature deviations!
1.1.5 degrecs F
2.2.0 ' .

3.6.0 . v £0.7351
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QUESTION 7.01 (1.00)

The procedure *Malfunction of a reactor coolant pump® states that mode 3

requires 2 RCP's running if the rod control system is capable of withdraw-
ing any RCCA. Why?

QUESTION 7.02 (3,00)
8. How soon must the seal leakoff isolation valve be closed following
number one seal damage®? [0.5]
b+ How long can a reactor coolant pump operate on number two seal following
number one seal failure? [0.53
c+ What precautions are followed to restore lost seal injection flow to a
reactor coolant pump? [1.01
d. Name four types of reactor coolant pump failures requiring an immediate
manual reactor trip per procedure., Be specific. £1.01
QRUESTION 7.03 (2.,00)

Fer 02-0HF 4022.005.002y "Emergency Eoration®y list 4 conditions where the
RO must commence Emergency Boration.
QUESTION 7,04 (2.00)

@+ What are the procedural guidelines for the earliest and latest point at
which ECC recirculation should be initiasted following an accident? [1.03]

b+ Wheny following the accidents is hot leg recirculation initiated and

QUESTION 7.05 (2.50)

State the five immediate manual actions required for a3 loss of reactor cool
ant per the procedure.
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QUESTION 7.06 (1.00)

A maximum of ____ charging pump(s) and _

be
is
8.
b.

C»
el

safety injection pump(s) shall

operable whenever the temperature of one or more of the RCS cold legs
less than or equal to «+B85Tegrees F. (choose the correct answer)

i,
Qs
2y
1

1

1
1
0

QUESTION

State the two cases in which a8 pocket dosimeter should be rezeroed in
accordance with radiation protection procedure.

QUESTION

Fer the *plant heatup fron cold shutdown to hot standby® procedures the RHR
loop must be isolated from the RCS before the reactor coolant temperature
reaches___or the pressure reaches___+ (choose the correct answer)

8.
b.
Ce
d.

350
350
423

25

QUESTION

The mixed bed demineralizers are removed from service prior to the addition
hydrazine because hydrazine will! (choose the correct answer)

of

@
b
C.
d.

QUESTION

Fo
Fo
Fo
Fo

7.07 (1.00)

7.08 (1.00)

600 psig
425 psig
600 psig
350 psig

7.09% (1.00)

cause chloride e jection from the mixed beds.

cause the resin beads in the mixed beds to solidify.
prevent the absorption of cesium in the mixed beds.
break doun into hydrogen and oxygen.

7+10 (1.00)

State both the 10 CFR 20 limit and the local administrative dose limit for
whole body radiation exposure.
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QUESTION 7.11 (1,00)
When an MSR is removed from service the! (choose the corrrect answer)

2. opposite MSR must be removed from service to prevent moisture carryover
in the affected LF turbine.

b. opposite MSE must be removed from service to avoid overpressurizing the
low pressure hood.

c. opposite MSR must be removed from service to prevent 2 difference in
steam temperature from occuring across the low pressure hood.

d. turbine power must be reduced to prevent moisture carryover into the
affected LP turbine.

QUESTION 7,12 (1.00)

In accordance with the *plant cooldown from hot standby to cold shutdown®
procedures cooldown may commence concurrent with boration provided that
the! (choose the correct answer)

B reactor trip breakers are open.

‘jﬁ boron addition rate is greater than 10 gpm.

€. shutdown banks are fully inserted.

d. RCS cooldown rate does not exceed 100 degrees per hour,

QUESTION 7.13 (1.00)

In accordance with the *plant cooldown from hot standby to cold shutdown®
procedurer if two FORV's become inoperable when one or more of the RCS
cold legs is less than or equal to 188 degrees then! (choose the correct
answer)

a., establish an RCS vent of greater than or equal to two square inches.
b. heatup the RCS to greater than 188 dearees.
€+ drain the pressurizer to less than 62%.

d. stop the running RHR pumps.
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QUESTION 7.14 (1.00)

In accordance with the "plant cooldown from hot standby to cold shutdown®
procedures if an overpressure condition occurs in the RCS during solid
plant with no air bubble in the steam generators and no steam bubble in
the pressurizer then verify 1-NRV-152 and 153 automatically open or open
them and! (choose the correct answer)

a., isolate the charging heacder and trip the running charging pump.

b, deenergize the pressurizer heaters and trip the running charging pump.
¢ trip one RHR pump and trip the running charging pump.

d. increase letdown flow and trip the running charging pump.

QUESTION 7.15 (1.00)

In accordance with the *plant cooldown from hot standby to cold shutdown®
procedure! (choose the correct answer)

a8+ do not remove control rod drive ventilation from service until the RCS
temperature is below 150 degrees.

b. when cocii~a down with the shutdown rods withdrawn ensure the control
rods are fully inserted.

¢+ single RCF operation sbove 541 degrzes is permitted only if the reactor
trip breakers are open and the MG sets are shutdown.,

d. RHR pumps must not be opersted when RCS pressure is below 325 psig.
™
QUESTION 7.16 (1.00)

A
In accorddEnce with the reactor coolint pump operating procedure! (choose
the correct answer)

@+ a reactor coolant pump is not to be operated without seal injection
except in emergerncies.

be. 325 psig in the RCS will assure 3 minimum of 275 psig ecross the number
one seal.

c. the number one seal bypass valve will be open whenever number one seal
leakoff is less than one gpm.

d/ with proper approval 2 RCP may be started with less than 0.3 gpm liagr-
off from number one seal.
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QUESTION 7.17 (2,00)

What are the four SI termination criteria for a large steam break where
reactor vessel integrity is of concern?

QUESTION 7.18 (1.50)

Before the the reactor vessel head post-accident vent system can be used
tc eliminate noncondensible gases from the RCS, from where must permission
be obtained? Three answers are required,
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QUESTION 8.01 (2.00)

d_U;“’ t{o is recovering from an outasge and is in mode three at the zero % Power
pnu!!' emperature. One of the four operating reactor coolant pumps must be
stopped. What are the two alternztive actions required to satisfy techni-
cal specifications for this condition? Assume the condition exists for
greater than one hour.

QUESTION 8.02 (3.00)

Explain whether or not the following situations meet the technical speci-
fication operability requirements. Assume modes one and two in all cases.

@+ One ESF fan train is running for surveillance test purposes and the
other train is in stop. [1.01]

b+ The TD AFW pump speed governors are set at S0% to avoid an overspeed
trip condition on automatic startup. [1.01]

€+ The motor driven AFW pumps are intermittently started and stopped to
maintain steam generator levels during plant startup. They are not
placed in auto to avoid unwanted starts. £1.01

QUESTION 8,03 2,00)

During surveillance testing in the past year valving errors have resulted
in the wrong train of ESF equipment being isolated. What administrative
action has been taken to help reduce this problem?

QUESTION 8.04 (1.00)

Certain procedures must be *in-hand® during the activity they are intended
for. How are these identified?
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QUESTION 8.0S (1.00)

The difference between temporary and permanent procedure changes is that
permanent changes { (choose the correct answer)

a. require three seperate reviews whereas temporary changes only require
two seperate reviews,

b. remain in affect until superceded whereas temporary changes are assigned
an expiration date.

c. must be approved by a management representitive holding an SRO license
whereas the temporary procedure may be approved by any SRO.

ds must be reviewed by the QA supervisorsy FNSRC and plant manager whereas
temporary procedures require only an SRO review.

QUESTION 8.06 (1.00)

Clearance permits are required for any work affecting safety of personnel
or grotection of property except! (choose the correct answer)

a8+ minor adjustments and troubleshooting by operations personnel or other
cognizant personnel.

b. cases in which personnel are dispatched to guard all control or isola-
tion points to prevent their operation.

€, in emergencies such that a delay to obtain 3 clearance permit would
seriously prolong isolation of a3 component or a problem.

d. tasks performed in accordance with job orders or approved plant proce-
dures.

QUESTION 8.07 (1.00)

Special instructions! (choose the correct answer)

a8, are informational in nature.

b. avtomatically expire after six months.

c. can be used to supplement instructions or procedures.

d. may be issued by anyone.
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QUESTION 8.08 (1.,00)
In regards to CO-2 fire suppression! (choose the correct answer)
8. a fire watch is required whenever an area protected by CO-2 is occupied.

b. permission must be obtained from the control room prior to entering an
area protected by C0O-2.

¢+ the last person entering and leaving a protected area must disable and
restore the C0-2 system.

d. routine repetitive work in protected areas is permitted without a fire
watch being designated.

QUESTION 8.09 (1.,00)
Access to the containment shall be! (choose the correct answer)
8. limited at a3ll times except when the unit is in modes S5 or &.
b+ subject to the two-man rule except when the wnit is in modes S or &.

€+ under the cognizance of the control room except when the unit is in
modes S or 6.

d. subject to a radiation work permit except when the unit is in mode 5 or
6.

QUESTION 8.10 (1.,00)

Termination of safety injection requires! (choose the correct answer) TR0
3. strict adherence to the emergency operating procedure criteria. ol
bs the approval of the unit supervisor.

¢+ the approval of the shift supervisor.

d. concurance of the shift technical advisor.

QUESTION 8.11 (2.00)

10 CFR 20 and 10 CFR S0 designates 15 types of events that must be report-
ed to the NRC at once (within one hour). List five seperate events that
require NRC notification within one hour. Note that listing more than one
event that comes under the same heading or type will count as one.
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QUESTION 8.12 (3.50)

3., Five reactivity anomolies or imbalances are listed in the T.5.(6.9.1.12)
as requiring prompt notification with written followup. Frovide three.
£1.435]

b. What two allowances are made for exceeding surveillances? £0.351
c+ What action is required if an ACTION statement cannot be satisfied?[0.5]

ds The plant is in mode four with one RHR pump out of service. The main-
tenance foreman says that the pump will be repaired in two days. [1.,01
ijfﬁam~u. 5 e Co- an caF Fe {u s 4

QUESTION 8.13 (2.00)

8. Describe or explain the difference between the classes of emergencies
at your site,

[1.6]
b. Define or explain the following terms!
1. Technical Support Center
2+ Exclusion Aresa 0.2 eachl
QUESTION .14 (1.50)
8. Name those positions who may authorize entry into Extreme High Radiation
Areas, £1.291]
b. What type(s) of Radiation MWork Permit(s) may be issued for access to
Extreme High Radiation Areas? [0.25]
QUESTION 8.15 2,00)

How would you handle the following situations as a shift supervisor?

8. The plant is operating at 20% power when 3 RCP trip occurs without a
reactor trip. £1.5]

b. While performing a surveilance test on control rods at 100%Z power it
is discovered that none of the rods in bank D can be moved. £0.91]
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ANSWERS -- COOK 182 -85/02/26-1 EURDICK

ANSWER 5.01 (2.00)

s+ ACF lower than ECF

b. ACF sane as ECF

c. ACF higher than ECF

d. ACF lower than ECF

e. ACF same as fCF [.4 each]

REFERENCE: Westinghouse Reactor Theory Review Te:xt

ANSWEFR S.02 (1.00)

REFERENCE: Westinghouse Reactor Theory Review Text

ANSHEF S
ds =
REFERENCE!: Thermal-Hydraulic Frinciples and Applications to FWR TI

Lo
W

(1.00)

ANEWEFR $.04 (1.00)
t‘t.

REFERENCE: Thermzl-Hydraulic Frinciples &and Applications to FWR 11, page
-
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ANSWERS -- COOK 18&2 -85/02/26-7T EURDICK
ANSWER 5.09 (2.00)
a. 1. To ensure & minimun anount of RCS subcooling is maintained. £0.%51
2, To ensure that RCS tenmperature is not too low for the existin RCS
pressure to avoid brittle fracture. \,T,{L».M.d tev S c/.,.:‘jlj,%' [0.51]
b. 1. NC provides very little cooling for the reactor vessel head. [0.251]
2. The sogk peri ds,zllow tipme for the head to cool end prevent void
formation <L AR Lo Pl 2 [0.753

REFERENCE: 4023.001.008

ANSWEK £.06 (2.00)
8+ 10 hours e« A5 Frtaes

b, 10 hours
c. 50 or BC hours
d. 50 hours [0.5 each]

KEFERENCE: Westinahoise Reactor Theory FReview Text

ANSWEF ©.07 (1.50)
g. disagree [0.53
b. Thermn:l neuvtron flux will be highest in the coolant channel where fast
neutrone are thermalized by the moderator. [1.0]

REFFRENCE! Westinghouse Reactor Theory Review Text

ANSHEF <.08 (1.50)

The etreen zererztor hest transfer rate equals that of the reactor because
Lthe hezt 1¢ in the form of both sensible and latent <o each pornd of stean
containe many times more energy than each pound of reactor coolant.

KEFEFENCE: Thernal-Hydraulic Frinciples and applications to the FWR II
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ANSWERS -- COOK 18&2 -85/02/26-T BURDICK

ANSWER 5.09 (2.00)

a. false
b true

c. Talse
d. true [0.S each]

KEFERENCE: Thermal-Hydraulic Frinciples and Applicaticns to the FRR II

ANSWER $.10 (1,00)
bo o
KEFERENCE: Westinahouse Keactor Theory Review Text page I-4.105

ANEWL R .11 (1.00)

g
KEFEFENCE!Westinghouse Reactor Theory FReview Tth page I-3.,10

ANSWEFR $.12 (1.00)

R
REFERENCE: Weestinatouse Reactor Theory Review Text page I-5.,10

ANEWER 5413 (1.,00)

C»
REFERENCE: Westinghouse Reactor Theory FReview Text page I-%+10

ANSWEFR 5+.18 . (1.00)
do :“ - ‘\’:,

REFERENCE: Westinahouse Resctor Theory Review Text page I-%5+313



S. THEORY OF NUCLEAR FOWER FLANY OFERATIONy FLUIDS» AND FAGE

THERMODYNAMICS
ANSWERS -- COOK 1&2 -85/02/26-T EURDICK
ANSKER S5.1%5 (1.00)

B
REFERENCE: Westinahouse Reactor Theory Review Text paze 1-5.77

ANSHEFR S¢16 (1.00)
d.
REFERENCE: 4021.001.017 step 4.4

ANS“EF 5017 (1000)
e :
REFERENCE:Technical Specifications 4.1.1.1.1.0.

ANSWER S.18 (1.00)
Ce "
REFERENCE:Techni 21 Specifications 3.2.4

ANSUTR U«l® (1.00)
t'.
KREFERENCE:Thermal-Hydraulic Frinciples and Applications FRR 11 pezes E-1

ANEWER 5.20 (1.00)

d. -
REFERENCE:Thernzl-Hydraulic Frinciples antd Applications Fwr II pages E-1

tn

4
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- e e e e

ANSWERS -~ COOK 182 -85/02/26-7 EURDICK

ANSWER 6.01 (1.00)

—HT3ﬂ”3TTfITIWWKTT_FTI!EUTE;?P?013—1ﬁ?" o —epilscaused hy frost—
e rieur e!E Cr-&ny (L ;!436,67- - e - :".xiﬁ¢i

B B AW A
REFERENCE: NS-14-27 [ [

ANSHWER 6.02 g ok ,L T X

(1.2%) ° +
St c,«‘.sz‘wv & - .
The valve uxll-eehL&ﬁ»e—&o1f%!Eé;fgg::ﬁ:f;;::fthrns—th?—frdiv-e+ﬁeeﬁ—
positieinwril Teopen 1n respons .

REFERENCEINS-12-3C

ANSHER 6.03 (2.00)
Yes 1t carni. [0.5]

They are required to start on a2 loss of power to the busses from whicn
the ESKW pumps receive their power. [CL{J\/‘ /:;15/;hﬁu;‘7<:f?‘1\ [1.53

REFERENCE:AS-2-14,AC-10-4

ANSWEF é£.048 (2.00)

e¢. 1. Stardby CCW gpump starts.
7. Standby CCH hezt e:;changer outlet valve opens.
. CCW to SFF hezt exchanger ie 1solated.
. CCW to Letdowr heat exchenger is 1scoleted.
+ CCW to EBoric scid evaperetor is isolated,
6. CCW to E:cece letdown heat e:xchanger 1s isolated,
7. CCH %o FResctor support coolers are 1scolated.
B. FHE hegt excheénaer CCW outlet valves ofer.

b w

b. itenms 3 thrcough 7 atove

« CCR %to RCF's 1¢ icolated.,
. CCH valve to air recircuwlation Hydroszen shkianer fane 1¢ opened.

«
Cs 4
-
-

REFERENCEIAS-1-20,21 (15 @ .2 eachl



6. FLANT SYSTEMS DESIGNs CONTROLs AND INSTRUMENTATION FAGE 25 --

ANSWERS -- COOK 18&2 -85%/02/26-7T BURDICK

ANEWER 6.05 (1.2%9)

UNIT ONE: 2. loss of speed feedback
b. lose of 250 vdc under 1B00 rpm
c. loss of 24 vdc at 1800 rpm
d. low EH control precsure
<

X s ) el a4 At L LLE | o v L [ PPN o3
UNIT TWO: 2. high exhaust hood temperature € (‘=75 7 "
REFERENCE: FGCS-4A-13+,42F FGS-4E-11,37 [S @ .25 each]
e, To 1cclate stean flow stored in the cross around system from the low
.éiessure turbines to prevent turbine overspeeding. [1.031
b By E6% (0.5

FEFEFENCESFGS-2A-31y FGS-2A-35

ANSHER &£.07 (1.00)

8. phese A contzinment 1soletion

b. blowdowr high radiation from NSS

c. blowdown treztment hiagh radistion

d. high level in either blowdown flashtand
e. feedwater conservation signal

REFERENCE: PBES-~-1-2¢ S @ .2 eachl

ANEWER ¢.08 (3.00)
r { -

2. 1. 2llowe additional flow throuwgh pump bearing 4<-x¢‘*”‘*;7 £0.5]

2. generally during low pressure conditions [0.5]

b, 1. provices @ backpressure to force flow through number 3 sezl [0.51

2. RCDT [0.5]

c. Diverts to the FRT throuvah & relief velve £1.01

REFERENCE: NE-3




6., FLANT SYSTEMS DESIGNs CONTROL» AND INSTRUMENTATION FAGE 26 -

ANSWERS -- COOK 182 -85/02/726-7T BURDICK

ANSHER 6.09 (1.00)

1. main feedwater regulating vaelves trip shut

2, main feedwater isolation valves shut

3. main feedwater pumps trip

4, main feedwaster pumps discharge valves shut

REFERENCE: FGS-10 [.25 eachl

ANSWER 6.10 (1.50)

&« electronic overspeed

b. generator phase differential fault

€. manual pushbutton

REFERENCE: AS-10» FACE 60 [1.501

ANSWER é.11 (2.295)

@. permits brid3e motion with the grigper tube not at the top limits
bypesses the reverse travel limit switch

b. permits motion towarde the the canzl with the trolley out of the inter-
lock zones 2llowe motion in any direction when the gripper tube 1s rnot
et the top limat

c. permite trolley mnotion in either direction with gripper tube not at top
linit? 2llows trolley motion when bridae 1€ not in core or canel aree

REFERENCEINS-16-34 [.75% eachl



6. FLANT SYSTEMS DESIGNs CONTROL» AND INSTRUMENTATION ~_FAGE

- e e e e e e e -

ANSWERS -- COOK 1&2 -B85/702/26-T BEURDICK

ANCWER 6.12 € 7%
a. recirculate holdup tank contents
b, tranefer holdup tank contente to aniother tank
¢+ transfer holdup tank contents to the spent fuel transfer canzl

[.29 each)

REFERENCE: NE-7-13

ANSKWEFR 6.13 (1.2%)

Recombiners raise temperature of gases pasesinz throuwgh them from contain-

nent cauweing hydrogen and oxygen to form moisture which is returned to
conta:nmenj.\

g e e

 REFERENCE: NS-15-2
f

{
| ANSWEF 6.14 (1,50)

2.1. contasirment precsure 2.9 psiy 2/4
2. vwrniit orne! high steam flow [variable
[400 psig 2/4] or low-low Tave [54]1 dezrees 2/4]

unit two! high steam flow [variable
/81 low stean line pressure [600 pesi13 2/4]

b. contairnment precsure 2.9 psig 2/4

REFERENCE: NE-11-FB1, 94-90

2, writ one or two air harndler clycol temperzture high
b. refrigeration compressor lockouwt or feilure

c. unit orne or two air handler glycol temperature low
d. refrizeretion compressor o1l temperature hagh

e. 3lycol circulating pump failure

f. glycol carculating pump dxscr¢r3e pressure low i

REFERENCE: Ns-14-a9 o Cogedall bheh 3 L sines (4 & .25
— N Zas > J«LMTT??“T““‘ e 2. ~~>L4~¢~ 4-“**
———— ! ‘ /
L/‘ Ct »\./{J\\VLWT }" oA FL ,

-
ﬁJ¢4/chqy‘1;“‘LL{ylﬁfL o(_}uaukx (alav
T aelom Lan —Ew«tw/»

v
.-

P

{
-
L .

—

2741 + low-low Tave [S41 deareec 2

",L\’ ’{L Lk o "“l .,‘\.”i\"\'

2/4] 4+ low steam line pressure

~

eachl

Ferd ou_/j?—u..v
/j,;/' . AG5-TY
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ANSHWERS -- COOK 1&2 -85/702/726-T7T BURDICK

ANSWER 6.16 (1.75)
a.1. Frovides & high gain a3t low power and & low gazin at high power for
uniforn respense. M T A, &/ LT [0.5]
2.ceveryggg nuclesr power and turbdne power [0.51
R A T
b. 0 or sSpm

1.
2. B spm
3. 72 spm [.25 each]



7. FROCEDURES - NDRHALv AENORMAL» EMERGENCY AND - FAGCE 29

ANSWERS -- COOK -85/02/26-7 BURDICK

ANSWER 7.01 (1.00)

To satisfy assumptions made in the FSAR accident analysis of @ rod with-
drawal accident.

REFERENCE: 4022.002.001

ANEWER 7.02 (3.00)

8. 9 minutes
b. 30 minutes
ce 1. close seal injection needle valves
2. cool down pump bearing at one dezree per minute or less
d. 1. #1 seal leatoff > é gpm + other indications of failure
2. 81 sez2)l leakoff < 2 3pn + outlet temperature increacing
3. 41 sezl ovtlet flow * 185 F + flow decrezsing
4. 41 seel DF < 200 peid + high leatoff flow
€., thermzl barrier CCW tenperature high annunciztor + leakoff flow
increesing )
é. RCF bearing temperature > 210 F
7. RCF notor bearing temperatures > 200 F + other indications of
beering feilure
€. RCF vibretion > 1% mile increasing rapidly or
in3g slowly
. FCF motor winding > 145 C
10, CCW flow lost for twe minutes
11, CCW flow lost + sez]l water > 175 F
12. CCW flcow lost + leskoff = 200 F
12. CCW flow lost + either motor bearing

REFERENCE
REFERENCE ¢ 4022.002.001

~

20 mile and increas-

ANEWER 7.03 (2.00)

&+ excessive control rod insertlzn
b. feilure of & rod to drop during @ reactor trap
c. uncontrolled cooldown
N M than r
d SD ’}eAs’sM{aL/:( Qd C’{*

| San®
FEFERENCE: 4022.005.002 J >

[0.5 !ach]




7. FROCEDURES - NORMALs» AENDRMAL» EMERGENCY AND : FAGE 30
TTTTRADIBLOGICAL CONTROL T

ANSWERS -~ COOK 18&2 -85/02/26-T EURDICK

ANSWER 7.04 (2.00)

2. Not before the RWST low level [,25] or when the lower containment level
sump reaches 97% [.25) but before the RWET low-low level [0.35]

be 20 hours [.25) to prevent excess boron concentration in the reactor
veesel [.75]

REFERENCE: 4027.008.002

ANEWEFR 7.05 (2.350)
8. Verify a1l auvtomatic actions and manually initiate any that have not
occured.

b. Verify charging flow through the boron injection tank to the RCS.
ce Verify AFW flow to the SC's.
g. Verify theat heet is being removed from the RCS by the SCG's.

e. If phase B occurs verify main stean stop valves close and containnent
spray initiates.

REFERENCE: 4023.001.002y» step 4.7 [.S each]
ANSHEFR 7.06 (1.00)
d.

REFERENCE: 4021.001.001 step 4.1.10

ANSKEF 7.07 (1.00)

&. Wher, the dosimeter 1¢ greater than 20% of scale before entry into a
controlled ares.

b. Whern the docimeter 1¢ 2t BOX of scele while an & high rad area.
REFERENCE: FMF £010.RAD.O01» pagze &1 (0.5 each]d



7. FROCEDURES - NORMALs» AENORMAL, EMERGENCY AND " FAGE 31

- N A R W e e

ANSWERS -- COOK 18&2 -85/702/26-7 BURDICK
ANSHER 7.08 (1.00)
b

REFERENCE: 4021.001.001 step 4.1.1

ANSWER 7.09 (1.00)
a8
REFERENCE: 4021.001.001 step 6.10C

ANSHER 7.10 (1.00)

8« 1.25 Ren per quarter
b, 1.0 Fem per quarter

REFERENCE: FMF 6010.RAD.0C1y page 36

ANSWER T+13 (1.00)
C. .
KREFERENCE?: 4021.001.003 step 4.19

ANSWER 7.12 (1.00)

b
REFERENCE: 4021.001.004 step 4.2

ANEWEFR 733 (1.,00)
&
REFERENCE: 4021.001.004 step 4.17.1



7. FROCEDURES - NORMAL» AENORMAL» EMERGENCY AND

ANSWERS -~ COOK 1&2 -85/02/26-T BEURDICK
ANSHER 7.14 (1.00)
8

REFERENCE! 4021.001.004 step 4.16.3

ANSWER 7.1%5 (1.00)
a .
REFERENCE: 4021.001.004

ANEWEFR 7.16 (1.00)
d.
REFERENCE: 4021.002.003 steps 4.4 and S+4.7+4.17

ANSHER 7.17 (2.00)

8. one wide range Th is lese than 300 degrees

b. wide range KRCE precssure is greaster than 700 psig and

in3

FAGE 32 -

ctable or increas-

c. precscsurizer water level ic grester than 20 X of span and rising

d. RCE subcooling 15 &t least 45 degrees uvsing Th RTD's or 33 degrees

veing thermocouvples
REFERENCE: 4023.,001.005 step S.2.¢

ANSWEFR 7.1B (1.50)
@« FET af the TEC 1s¢ activated
be 8dvisory support group if the EOF 1¢ activated
¢+ NRC
REFERENCE: 4023.001.015 step 2.5

(0.5 each]



8. ADMINISTRATIVE FROCEDURESs CONDITIONSs AND LIMITATIONS FAGE 33

ANSWERS -- COOK 18&2 -85/702/26-7 EURDICK

ANSWER 8.01 (2.00)
With less than four loops operable above 541 degrees!

2. The RFS bistables from the affected loop must be tripped within orne
hour or
b. The RCE tenpereture aust be reduced below 541 degrees [1.0]

REFERENCE: LER and T.S. 3.3.1.1

(1.01

ANSHER 8.02 (3.00)

@. Noy since neither the trzin in test nor the train in off are operable.

b. No» since this setting would rnot sllow for adequate flow or precssure
in the event of an accident.

Nos since they nust be capable of auvtomatic starting in these nodes.

REFERENCE: LER, T.€.

ANCWER 8.03 (2.00)

The surveillance test for each train are now covered by seperate rather
than commorn procedures. P )l VEPCRQEIT JET S 2T

T V) :
FEFERENCE: LER P,—f;-' g

ANCWER 8.04 €1.00)
# double 2strist will eppear before the procedure number.

REFERENCE? FMI-2010

ANEWEFR B.C% (1.00)
t‘l
REFERENCE: FMI-2010C




8. ADMINISYRATIVE FROCEDURES, CONDITIONSs AND LIMITATIONS FAGE 33

. e T ———

ANSWERS -- COOK 18&2 -85/702/26-T BEURDICK
ANSWER 8.06 (1.00)
Cs

REFERENCE?: FMI-2110

ANSWER 8.07 (1.00)
&
REFERENCE: FMI-2260

ANSWER 8.08 (1.00)
b
REFERENCE: FPMI 2270

ANSWER 8.09 (1.00)
c.
REFERENCE: FMI 4010

ANEWEFR 8.10 (1,00
b » t. e &_
REFERENCE: 0SO0 0é&1



8, ADMINISTRATIVE FROCEDURESs CONDITIONS, AND LIMITATIONS FAGE 35 -

ANSWERS -- COOK 182 -85/02/26-T EURDICK .

ANSHER B.1r (2.00)

1. Events defined by 10 CFR 20 involving:

8. radiation exposure to personnel.
b. radicactiive releacses.
c. loss of facility operations
d. dama3e toc property

”

Everite defined by 10 UFR 50 inveolving:t

2. declaration of emergency clascses

b. plant shutdown required by technical specifications

c. deviations from technical specifications i1n an emergency as NECESSary
to protect the public health and safety.

d. any serious degradation of the nuclear plant including i1t's prancipel
safety barriers.

e, uvnanalyzed conditions that significantly compromise plarnt safety.

f. @ condition that i1is outside the design basie of the plant.,

g+ conditions not covered by the plarnt's operating and energency proce-
dures.

h. any natural ghenomeron or other external condition that poces &
threat to plant safety or significantyly hanpers site personnel in
the performance of duties necessary for safe plant operatiorn.

i. any event that results or should have resuvlted in ECCS discharge to
the RCS &s & result of a8 valid signal.

je e@ny event thst results in & loss of emergency escecsment capabilityy
offsite recsponse cepabilitys or communications capability.

b. any event that poses an actuel threat to the plant safety or
eigriificantly hempere site gerconnel in the performance of duties
nececcary for the cafe operation of the plant including fire» toxac
g¢e relezses or redioective relezses.

REFERENCE: 10 CFR 20,403 AMD 10 CFR S50.72 [S @ .4 each]



B. ADHINISTRATIUE FROCEDURESs CONDITIONS» AND LIMITATIONS - FAGE 3¢

- e - itas

ANSHERS -- COOK 182 -85/02/26-7 EURDICK : s S

ANSHWER 8.12 (3.50)

2.'. Inbalance between the predicted and actuzl steady state reactivity
equal to or greater than 1%.
2. A shutdown mar3gin less than specified in tech. specs.
3, Short tern reactivity increzses corresponding to less than 2 T second
period.
« Unplanned criticality.
. Unplanned insertion_of more_than .5X of reactivity while subcritical.

OV (e N /L R SU 1S (3 @ .5 each)

b.1. Extention of & single interveal by/ﬁSZ of the specified intervel., [.25]
2. Extension of three consecutive intervals by 325% of the specified

interval. ’ - £.25]

c.1. hot stby ir eme hours ’1 £.253

2. cold shutdown in-3&- hours ’3-~»"4“*‘,’“ (O v | dwar, [.253

¢.1. Stay in mode four 7/.,/4/, [.25)

2., Cannot enter & higher mode until LCO's for cnrrent/wode are met, [.78]

REFERENCE: TECH SFECS

ANSKER 8.13 (2.00)
8.1. vnusual event!: local action only? no threat to publich

2., s2lert? actual or potentiel degradation of plant safetyi covld affect
public safety

3. site emergency? actuwal failure of plant functions rneeded to mitigate
the event: for grotection of the public

4, gereral emergency: actuzl cove damage with imninent rotential for loss
of corntsinment intezrity

t.1. &rea clote to CR where e:perienced personnel can provide technical
support and assistance to glant operations.

2. Area within site boundary.
REFEFENCE: EMERGENCY FLAN FROCEDURES




8. ADMINISTRATIVE FROCEDURES, CONDITIONS, AND LIMITATIONS

ANSWERS -- COOK 182 -85/02/26-T BURDICK

ANSHER 8.14 (1.50)

2. 1. Plant Rad Frotection Supervisor
2. Rad Frotection Supervasor
3. Shift Supervisor
4, Technical Superintendent
5. Duty Staff Supervisor

b. only &2 regular RWF
KREFERENCE: FMF.6010.RAD.001y page B8

ANSWER 8.15 (2.00)

FAGE 37

[0.25 each]

[0.251]

a. Ferform & plant shutdown soc as to be in &t least hot standby in one

hour, “7 s T HE L OFECR. TS OGRS

b. Determine that the shutdown margin requirement is satisfied within one

hour and be in hot standby within six hours.
REFERENCE: TS 3010301' 3040101



