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Examination Summary.

Examination Administered on February 26-28, 1985 (Report No. 50-315/0L-85-01

Results: 10 R0 and 9 SRO candidates took the written and oral examinations.
All candidates passed the oral examinations. One SRO and one RO failed the
written examination.
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*
REPORT DETAILS..

" " '1. Examiners

*T. Burdick
R. Higgins
T. Reidinger
R. Ferrell
A. Vinnola
R. Sailor
P. Isaksen

* Chief Examiner

2. 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 ppe

COSMENT: a. This choice 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.

EXAMINERRESPONSE1.12: 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 VER8ATIM knowledge of the action statement of TECH!

j' SPEC. 3.2.1, AMENOMENT 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.

;

'
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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 request that continuation statements be used as required by
the standard.

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

COMENT: 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 quertion required the student to explain the function
of Interlock bypass switches on the manipulator crane.

COMENT: 10 CFR 55.22 specifies that items concerning " Procedures and
limitations involved in initial 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 developed for specific jobs.

The Operations Superintendent is responsible for providing
Senior 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 currently
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.

4
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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 either 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,

i COMMENT: The question does not elicit the detall 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.

| 5
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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 shaf ter after the turning gear is engaged. The
motors must be running to engage the turning gear which is then manually
or remotely engaged. Reference: PGS-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
status 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 pcsition" 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: Olsagree - 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 "!CE COND. REFRIG. SYSTEM ABNORMAL" (Ann. 22 Drop 88
- 1-OHP 4024.122.088) does not list alarm conditions. In order to find
conditions to the alarm, one of two courses must be consulted. The first

is 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 list of all possible should
be included in the Key.

We request that the Answer Key reflect all possibin 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
channel fallin0 low.

6
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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 High 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 (0): VCT automatic blend set point for ending the blend (and
mckeup) occurs at 24% vice 44% per Table NS-6-II.

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.4

EXAMINER RESPONSE 3.04

(A): Disagree. Informatior in brackets not required for full credit.
Number of items required it 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 Ht. 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 3.05: Disagree. Question is based on recall of
systems drawing only, not total recall of annunciator response procedures.
Candidates 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.

7
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COP 91ENT (A2): The inputs to the variable gain unit are from the non-linear
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, T,yg 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: i

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.

8 !
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COMENT: 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 nove 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 T,yg.

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 dump operation the above 5 items should be considered.

J 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.,

4 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 tjie block / unblock switches for
the pressurizer PORV's.. .

COMMENT: The pzr porv lift set is 2335 psig at its high pressure set>

point. The question does not elicit a response requiring a set point in
i the answer.
;

We request that the set point be eliminated from the answer.;

Reference: 1-OHP 4024.108 (Ann. 8 Drop 16, det. )
|

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

versus one found in system description.

i 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 thei

"old" way. The "new" system operation has a new set of 2335 psig.

!

|

1
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We request that the Answer Key be modified to represent current
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.

Co MENT: 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 r.xaminer finds this redundant and unnecessary.

QUESTION 4.03:

COMENT: Answer Key uses TRUE or FALSE 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:
'

Co MENT: Part (b) of the question appears to be an "open ended" questi:m.
NUREG 1021, ES-202 page 5 item 18 rautions that open ended questions should

{,
be avoided. We request that all th'ee manual actions stated in the Answer
Key not be required for full credit.

Part (c) of the Answer Key is correct in that Operators should
' isolate steam supplies to be !.urbine driven aux feed pump if the affected
j SG has not been identified; however,'this is one of the first procedural

{
steps in the procedure and is done whether or not the affected SG has been

!
identified. Candidates may approach the question as to identifying the

' affected S/G by isolating aux feed flow to two S/G's at a time and watch
; for level increases. These steps apear on page 7 of 11 in 1-OHP 40 3.001.004i

i Steps 5.2.10 and 5.2.11.

f We request that the answer key be adjusted to allow credit for
i- the above comment.
I

! EXAMINER RESPONSE 4.07: Disagree. Answer per referenced procedure and
! operator should know all immediate actions of this procedure. Question

not open ended per NUREG 1021.
i

i

!
~

! 10
:



QUESTION 4.10: The question asks for specifics which are not immediate
actions.

COMMENT: The question and Answer Key require the candidate to quote
procedural steps other 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: NM0-151, NM0-152, and NM0-153. A 1 or 2 preceding this
designation Wil 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.

EXAMINER 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 as the estimated critical position.

COMMEHf: 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 " lower"
also be accepted as a correct answer for (b).

11
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2. 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 question 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 i
'

of the power history. This can be verified by referring to the
licensee's technical Data Book, Tab 8. No changes were made to thet

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
i 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.

y

I

| QUESTION 5.05: This question concerned pressure control during natural
! circulation.
1

COMMENT: This question is "open-ended" in that the question was simply
i "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

I reference.

L
r 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
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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 should be deleted since it-does not
elicit a specific response.

2. Response (c) assumed a 0-50% STEP power increase. This 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
temperature. 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
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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.

i
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QUESTION 6.02: This question 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.

EXAMINERRESPONSE6.b3:The examiner agrees and corrected the exam.

QUESTION 6.04: This question asked the student to list 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."

15
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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 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 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
'

-

re'sponses 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.1

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 list 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.
All 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 OP-12-98297-0 (attached) be considered'

correct in addition to the keyed answer.

1-OHP 4024.122.088References: -

1-OHP 4024.135-

OP-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.

16
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COMENT: 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 changed.
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?

. COMENT (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

1 -is contrary to NUREG-1021, Section ES-202, Item 18, page 5.
I
,

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

; COMENT (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,
i

i EXAMINER RESPONSE 7.04: The examiner disagrees since the question
i 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.

I QUESTION 7.18: The question refers to the use of the reactor
vessel head vent.

17
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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. OHP-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 Specificat' ion 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 plcnt 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.

18
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References:

- PMI-2110
- 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 likeness 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 question 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: 050.061 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:
i

[ COMMENT: The answer required for the question is very
|

confusing. PMSO.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) 8 of 10 CFR 50.72 reflect that any
t

I
|

|
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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 graded
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:

1. At least HOT STANDBY within the next
6 hours,

2. At least HOT SHUTOOWN 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."

20
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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-OHP 4022.002.001
- Technical Specification Clarification #22.

'

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

3. Exit Meetina

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 POWER PLANT OPERATION, PAGE 2

--- iAEER557EARiEE- REAi fEAREFEE AR5 FE0i5 FE6E
____________________________________________

GUESTION' 1.01 (1.00)

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

(o) The vertical axis is the initial count rate and the horizontal axis is
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 is
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 rafe of 1 decade per minute,
reactor power will double approximately every ___ seconds.

(a) 9

(b) 18

(c) 27

(d) 54

QUESTION 1.03 (1.00)

Which of the following statements about reactivity is CORRECT?

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

(b) Reactivity is the ratio of the number of neutrons in the present gener-
ati~on 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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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION PAGE 3
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____________________________________________

GUESTION 1.04 (1.00)
'

Choose the CORRECT response. As boron concentration increases:
(c) MTC becomes less negative due to the increased neutron leakage.
(b) MTC becomes more negative due to the increased neutron leakage.
(c) MTC becomes less negative due to the increased neutron absorption in

the reactor coolant.

(d) MTC becomes more negative due to the increased neutron absorption in
the reactor coolant.

QUESTION 1.05 (1.00)

Choose the CORRECT response. The doppler coefficient *

(a) and the power coefficient can be used interchangeably because they mean
the same thing. -

(b) as a function of power becomes more negative at EOL.
(c) becomes less negative at higher power.

|-
(d) exists because neutrons with energies corresponding to the resonant

peak are more likely to be absorbed as the fuel temperature increases.'

| QUESTION 1.06 (1.00)

Choose the CORRECT response. Control rod worth:

(a) increases as boron concentration increases.

|
(b) increases as moderator temperature increases.

I (c) increases as relative neutron flux decreases.
(d) increases as fission products buildup.

.
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE 4
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____________________________________________

QUESTION 1 07 (1.00)

Choose the CORRECT response. Violation of the rod insertion limit will

(o) 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 a 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
negative, it can be returned to the control band by:
(a) withdrawing control rods while borating. **

(b) commencing a controlled dilution.

(c) inserting control rods while borating.

(d) placing a deboratin3 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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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE 5
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____________________________________________

QUESTION ~ 1.10 (1.00)

Choose the CORRECT response. Axial xenon oscillations can be caused by*

(c) 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. Plutonium 239 reactivity following a reactor
tript

(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. Which of the following actions will cause the
octual critical position to be lower than the estimated critical position?

(0) overfeeding the steam generators.

(b) increasin3 the steam dump pressure setpoint by 30 psi.
(c) underestimating the baron concentration by 5 ppm.

(d) allowing Tave to increase 2*F.
.

i
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE 6
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____________________________________________

QUESTION 1.13 (1.00)

Choose the CORRECT response. The adequacy of the shutdown margin is deter-
oined in mode 1 by ensurin3 that the:

(o) control bank withdrawl satisfies the rod insertion limitation.
(b) boron concentration exceeds the normalized boron concentration.
(c) HTC is less negative than -3.5 x 10' A K/K/ * F .

(d) reactor coolant system average temperature exceeds 551'F.

QUESTION 1.14 (1.00)

Choose the CORRECT response. The Quadrant Power Tilt Ratio limitation is
is applicable *

a

(a) anytime the reactor is in mode 1.

(b) only when one power ranse channel is inoper'ible.
(c) only when reactor power is greater than 50%.
(d) only during dropped rod recoveries.

QUESTION 1 15 (1.00)

Choose the CORRECT response. Penalty deviation outside of the AFD target
band shall be accumulated of a time basis of
(a) one minute for each one-half minute of power operation outside of the

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

target band anytime power is below 50%.
| (c) one minute for each one minute of power operation outside of the target

band anytime power is below 50%.
(d) one minute for each one minute of power operation outside of the target

band anytime power is 50% or greater.
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE 7
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QUESTIOK 1.16 (1.00)

Choose the CORRECT response. Condensate depression:

(c) can lead to condensate pump cavitation if condensate depression is too
great.

(b) decreases as hotwell level rises.

(c) reduces Rankine cycle efficiency.

(d) increases as condensate temperature increases.

QUESTION 1.17 (1 00)

Choose the CORRECT response concerning pump shutoff head for a centrifugal
pump.

(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
cavitation.

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

| Fai1ure of the coupling between the pump shaft and the motor shaft is~

(c)'

i one indication of pump. runout.

(d) Available NPSH less than required NPSH is one indication of pump
runout.

i
|

|

|

|

|

|
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1. PRINCIPLES OF NUCLEAR POWER PLANT OPERATION, PAGE 8
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DUESTION 1.19 (1.00)

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

(c) reduce system resistance to flow.

(b) increase pump speed.

(c) increase net positive suction head.

(d) increase fluid density.

QUESTION 1.20 (1.00)

Choose the CORRECT response. Steam senerator shrink occurs due to thei
(c) rapid increase in steam senerator pressure when turbine power suddenly

increases.

(b) rapid formation of bubbles forcing additionN1 water into the moisture
separators.

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

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

QUESTION 1.21 (1.00)

Choose the CORRECT response. If reactor power increases, DNBR will ______i
if RCS pressure increases, DNBR will ______.
(a) increasei increase

(b) increasei decrease

(c) decreasei increase
! (d) decreasei decrease

. . - - - - - . - - - - - - . . .- .-- . - . .--.-- --. - - _ _ . ..
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QUESTION ~ 1.22 (1'.00)
Choose the CORRECT response. Departure from Nucleate Boiling is defined
os the point where thet

(c) 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
maximum.

OUESTION 1 23 (1.00)'

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

,

(c) nil ductility temperature of the reactor vessel.

(b) plastic deformation of the reretor vessel.
(c) compressive stress on the rascter 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 les temperatures near saturation temperature s'e an indication of
void formation.

7

(d) Delta T between the hot les 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 subcoolins
corsin in the RCS when reducing RCS pressure to 1600 psis, steam seneratur
pressure must be reduced to approximately:
(0) 845 psis

(b) 645 psis

(c) 445 psis

(d) 245 psis

..

>
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS
_______________________________________________________

QUESTION 2.01 (2.00)

A.What two chemicals are used for oxygen control in the RCStone at high
E1 03tamperatureethe other at low temperature?
E0.53B.What material is used to control Ph in the primary plant?
E0.53C.What'are the two purposes of the primary mixed bed demineralizers?

OUESTION 2.02 (2.00)

Describe the method (flow path control) by which the RCS cooldown rate is
[2 03controlled by the RHR system.

QUESTION 2.03 (3.00)

A.What is the purpose of the No.1 seal bypass valve on the RCP and when is
[1.03

it generally used?

B.What is the purpose of the No.2 seal standpipe and where does the water
[1.0so from the standpipe?

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

[1.03isolation valves close?

QUESTION 2.04 (1.00)

! List four (4) automatic actions that occur in the Main Feedwater SystemE1.03upon receipt of an ESF actuation signal.

QUESTION 2 05 (1.00)

State the purpose of the Auxiliary Feedwater Pump Emergency Leakoff Lines
[1.03and explain how they function in your answer.

|
.

r

.

.

- - . - - - _ . _,
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 12

-------------------------------------------------------

QUESTION 2 06 (2 00)

On a LOCA where pressure is decreasing at a rate of 100 PSIG/ min, assuming
cn initial pressure of 2235 PSIG, answer the following:
1. List the sequence and pressure that components will start injecting

E1.03water into the RCS.
2.What realignment of these injection systems will automatically be per-

[1.03formed upon receipt of an ESF signal?

QUESTION 2.07 (1.00)

Dascribe how leakage is detected from the Spent Fuel Pit. E1.03

GUESTION 2.08 ( .75)

List three (3) conditions that can trip the Diesel Generator when it is
SI. [0.753cupplying power to the emergency bus following a blackout or

QUESTION 2.09 (2.25)

Explain the function of the following manipulator crane interlock bypass"

cwitches: [0.7531. Bridge Reverse Interlock Bypass Switch
[0.75]2. Bridge Forward Interlock Bypass Switch
CO.7533. Trolley Bypass Interlock Switch
E2.253

QUESTION 2.10 ( .75)

List three (3) functions of the Hold-up Tank Recirculation Pump. [0.753

QUESTI0H 2.11 (1.00)

A.What is the limit on letdown flow in the CVCS system per the system
CO.52

description? E0.53
B.Why is this limit imposed?
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS-------------------------------------------------------

GUESTION 2.12 (1.50)

The pressurizer safety lines have a loop seal in the lines off the press-
urizer. Answer the followin3: E0.7531.What is the purpose of this seal?

[0.7531.How is it formed and maintained?

OUESTION 2.13 (1.00)

the following TRUE or FALSE:Answer
A.During normal operation, most of the gas processed by the gaseous wasteET or F3 [0.253system is cover gas from the CVCS Holdup Tanks.
B.The gaseous waste disposal system is normally aligned such that one tank

is being filled,another tank is selected as the standby tank, and a third
CT or F3 E0.253tank is supplying cover gas to the CVCS Holdup Tanks.

C.The Spent Resin in the Spent Resin Storage Tank cannot be stored more
to prevent the possibility of resin a33 omeration1than one (1) year CO.253(becoming a cluster). ET or F3(RRV) is installed in the waste gas release line that theD.A trip valve

operator must close upon receipt of a high radiation alarm from Rad
Monitor R-26 (VRA-315) installed in the vent stack. ET or F3 [0.253

..

QUESTION 2.14 (1.25)

What is the purpose of the Containment Spray System Eductors? Briefly ex-[1.253plain their operation in your answer.

QUESTION 2 15 (1.50)

Answer the following True or False:
A. Labyrinth seals are installed on the gas-side of the oil seals to pre-

vent oil from flowing along the shaft into the generator seals.(T or F)
contains the generator field coils. (T or F)B.The statorC.An emergency seal oil pump is installed in series with the main seal

(T or F)oil pump to supply oil to the generator oil seals.
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 a 3 position switch (onroff,0.03 ea3

test). (T or F)

.- .-. .. . . - _ - _ _ _ -_ - ___ _
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS
_______________________________________________________

QUESTION 2 16 (1 00)

In the normal procedure for RCS desassing, the precautions state that the
C1.03VCT pressure must be maintained between 15 and 50 psis. Explain why.

QUESTIOK 2.17 (1.00)

Briefly describe the operation of the electric hydrogen recombiners located
C1.0]

in containment during a LOCA.

QUESTION 2.18 (1.00)

Doscribe the operation of the Main Turbine Turning Gear and how the turbineC1 0]
in placed on the sear.

..

_- _ -- _y , _ _ . _ . ...___ _ , . . _ _ _ __ ,.__.. , . _ . - _ . - _ _ _ _ _ _ . -r_-_ _ m -v- - - - , . - . _ , -
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3. INSTRUMENTS AND CONTROLS
----------------------------

QUESTION 3.01 (1.00)

What is the purpose of the Diesel Generator HEA Lockout Relay Switch? [1.03

QUESTION 3 02 (1.50)

What actuates the following reactor protection actions (include setpoints
,

Cnd coincidence): E0.753A. Steam Line Isolation E0.753
B. Containment Spray

OUESTION 3 03 (1.00)

List 4 conditions that will actuate the " Ice Condenser Refrigeration SystemE1.02
Abnormal' annunciator.

M
fh5W^9. G)doatub CWQUESTION 3.04 (2.25)

At 100% power with all control systems in auto, a pressurizer level channel
foils low. Answer the following questions assusiing no operator action.E2.253

E0 50]*-A.What happens to charging flow? [0.50]B.What happens to actual level? CO.75]C.Will the R>: trip? If son on what? EO.503D.What happens to VCT level during this transient?

OUESTION 3.05 (1.25)

A.What could cause the ' Regenerative Heat Exchanger Letdown TemperatureE.75]High' annunciator to actuate?
B.What action can the operator take to correct the alarm and what would hisE0.5]

immediate actions be?

QUESTION 3.06 (1.00)
E1.00]

List 5 functions performed by Tave.

_
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3. INSTRUMENTS AND CONTROLS
____________________________

QUESTION 3.07 (1.50)

A.Give two indications for detecting RCS leakage into the Component Cooling
[1.03Water System.

B.What automatic action will occur to contain any radioactivity? C.53
_

QUESTION 3.08 (1.75)

A.The Automatic Rod Control System utilizes a variable gain unit. Answer
the following:

[0.531.What is the purpose of the unit?
[0.532.What are the inputs to the unit?

B.Give the rod speeds for the following temperature deviations:
1.1.5 degrees F

* *2 2.0 E0.753EO.25 ea.3* *3.6.0

OUESTION 3.09 (2.25) G k~

For the following questions, assume all control systems are in auto and no (**
cperator action is taken.A.What will be pressuriner level be in two hours following a Th instru-

ment failing hiSh at 25% power? Explain your answer. [0.753

B. List three (3) indications the operator has to determine if a press-
[0.753urizer pressure channel has failed high.

C. List three (3) indications the operator has if the same pressure
[0.753

channel failed low.

QUESTION 3.10 (1.00)

List 4 excore nuclear instrumentation Rx trips with coincidence for each.
E1.003

.

|
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3. INSTRUMENTS AND CONTROLS
____________________________

QUESTION 3.11 (1.00)

A suming the plant is operating at 50% power with all systems in auto when
power range channel N41 lower detector fails high. How will it immediately
effect the following:

A. Control Rods
D.0verpower Delta-T setpoint
C. Steam Dump system EO.25 ea.3D. Indicated Axial Flux Difference

QUEUTION 3.12 (1.75)
inA.What type of detectors are used at D.C. Cook to measure reactor power

[0.753the source, intermediate,and power ranges.
B.Why isn't gamma compensation necessary in the power range? E0.53
C.How does the operator know when an intermediate range channel is under

E0.53compensated?

QUESTION 3.13 (1.00)

List the 5 interlocks that will prevent the operator from withdrawing the
[1.03''

rods when in manual.

QUESTION 3.14 (2.00)

A.What interlocks are associated with the Steam Dump System? Include the
E.753

purpose of each in your answer.
E.753B. Explain the various operating modes of the Steam Dump System.

C.Per 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:
[0.53A. Control Rod Group Position Indication
[0.53B. Control Rod Individual Rod Position Indication.

k
___



.

, -

s
PAGE 18

NTRg_S_L
*

_
_ __ __ __ _ _

QUESTION 3 16 (1.75) ~

[1.03A. List 4 inputs to Steam Generator Feedwater Control System.
[0.753B. List'3 inputs to Feedpump Speed Control System

_

QUESTION 3 17 (1.00)

What is the purpose of the switch in the control room associated with the
PORV low pressure protection channels? Explain the purpose of the twoE1.003
positions in your answer.

QUESTION 3.18 (1.00)

How are the Pressurizer Power Operated Relief Valves prevented from [1.003depressurizin3 the RCS on a single sensor failure?

*
,

- .

f
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4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 19
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____________________

:

QUESTION 4.01 (1.50)

A. State the Federal (10CFR20) Radiation exposure limits indicated below:
E0.2531.______ REM per Quarter,Whole Body CO.2532.______ REM per Quarter, Hands and forearms EO.2533.'______ REM per Quarter, skin

B.What types of radiation monitors must a person carry when entering a
[0.753radiation controlled area?

QUESTION 4.02 (2 00)

After a load rejection that has not caused a Rx trip. list 4 immediate
[2.03cetions that must be taken by the operator.

QUESTION 4.03 (1.25)

Assuming the Reactor is at 100% power with all systems in auto.Will loss of
the following cause the Rx to be tripped (automatically or manually)?E1 253Answer each with YES or NO. "A.One condenser Circulating Water Pump trips
B.One Main Feedwater Pump trips
C.One dropped too ,

D.Two Heater Drain Pumps trip
E0.25 es.3E.One Reactor Coolant Pump trips

OUESTION 4.04 (1 00)

A.Are youras an RO, permitted to issue a caution (yellow) tag for equipmentE0.53
under your control?

B.Can you authorize removal of a caution tag from equipment under your E0.53
control?

QUESTION 4.05 (1.75)

What are the 7 shift turnover items that both the oncoming Console Operator
cnd Panel Operator (both RO's) must accomplish per OHI-4012,' Conduct of

[1.753Operations (Shift Turnover)" prior to assuming the shift?

. - _ . - _ _ _ _ - - . _ _ _ - - . -._-_-.- - . -- .
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:

QUESTION 4.06 (2.00)

List 4 sources of reactivity changes that must be considered in an Estimate
of Crit _ical Conditions Procedure, 1-OHP 4021.001.011, ' Determination ofE2.03
Critical Conditions'.

QUESTION 4.07 (2.50) ,jome
'dindicateatuberupture?(*[b$0P*y*Tube Rupture": nPer 1-OHP 1023.001.004,' Steam Generator

CO.753A.What three tad monitors willB.After verifying that all automatic actions have occuredelist the manual
C1.03actions that must be performed by the operator.

C.If you discover that all Aux Feedwater Pumps are operating and you have
not determined the faulted SG, what actions are you required to take?

CO.753

OUESTION 4.08 (1.75)

Per 1-OHP 4023.001.008,' Natural Circulation Procedure', answer the following
is the reason for the immediate closure of the #1 seal leakoff valveA.Whatif a RCP has lost seal injection flow and cooiing water to the Thermal

[0.52
Barrier Hx.

B. Assuming that the P-250 computer is not operating, what three temperatureCO.753indications are you directed to utilize in the control room.
C.While performing a depressurl=ation followin3 cooldowneyou notice a rapid

increase in pressurizer level. What is this an indication of? CO.53

QUESTION 4.09 (1.00)

What RCS pressure and temperature limits are imposed when the RHR system
[1.03is placed in/out of service? (unit i only)

*

QUESTION 4.10 (2.00)

A.During a plant heatup, using procedure 1-OHP 4021.001.001, when must theE1 02
Shutdown Margin be verified?

B.What action is required if the SDM does not meet the limit? [1.03

.

. , _ . , . _ , ,, , - . _ _ _ _ - _ - , , . . . , _ . _ _ _ . . _, .- _- . _ ,
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QUESTION 4.11 (1.00) .

What is the minimum number of Nuclear Instruments that must be operable
E1.003prior to commencing a Reactor Startup per Tech Specs.

QUESTION 4.12 ( .75)

Por procedure 1-OHP 4023.001.009, " Loss of Reactor Coolant",what is the RCP
E.753tripping criteria?

DUESTION 4.13 (1.50)

A.Give 3 symptoms of a leaking Pressurizer Power Operated Relief Viv. E.753
B.What immediate operator actions are necessary to correct the problem?

[.753

QUESTION 4.14 (1.00)

Per 02-OHP 4022.005.002, " Emergency Boration', list 4 conditions where the
E1.03*

RO must commence Emergency Boration. .

QUESTION 4.15 (2.00)

Concerning a normal reactor startup, answer the following TRUE or FALSE.
A.All 4 RCP's must be operating when Tave is greater than 541 degrees F.
B.During a reactor startup 3 licensed personnel must be in the control room

at all times,one of which must be a SRO.
C.If Tave drops to less than 541 degrees F when the Rx is critical, it must

be restored within 15 min or the plant placed in Hot Standby in the next
15 min.

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

E. Criticality achieved at 1000PCM below the ECP and 500 PCM above the ECP
E.40 ea.3E2.03is allowable by procedure.

.

6

I

4
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QUESTION 4.16 (2.00) .

A.What is the purpose of changing over from cold les recirculation after a
[1.03LOCA to the hot les recirculation phase?
E1.03B.Under'what conditions might RHR spray be required in containment?

..

.

!
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o
SUR = 25.06/T

SCR = S/(1 - K,ff)
CR n' S/(1 - K,ffx)x

SUR = 26o/ t= + (a - o)T CR)(1 - K,ff)) = CR (I - eff2)' -

2

T = (1*/o) + [(S - o)/ o] M * l/(I - Keff) = CR /CR,j

T = 1/(o - 8) M = (1 - K,ffe)/(1 - Keffj)

T = (s - o)/(lo) SDM = (1 - K ,ff)/K ,ff
1* = 10-5 secondsa = (Keff-1)/K,ff = t.X,ff/K,ff
T = 0.1 secones~.

o = [(t*/(T K,ff)] + [s,ff (1 + AT)]/

d 1d
~

Ij j =2 =2 2
P = (I4V)/(3 x 1010) I d) Idj 22

2
R/hr = (0.5 CE)/d (meters)I = sN
R/hr = 6 CE/d2 (feet)~

.

Miscellaneous Conversions
*

Water. P ar ameterst

101 curie = 3.7 x 10 dps
1 gal. = 8.345 lbm. 1 kg = 2.21 lbm~

1 ga]. = 3.78 liters 1 hp = 2.54 x 10 Btu /nr3
1 19 = 7.48 gal. 1 mw = 3.41 x -100 Stu/hr3Density = 62.4 lbqi/ft lin = 2.54 cmDensity = 1 gm/c.9 *F = 9/5'C + 32Heat of vacorization = 970 Stu/ lcm 'C = 5/9 (*F-32)Heat of fusion = 114 Btu /lbm

14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf1 At: =

1 ft. H O = 0.4335 lbf/in.2
_ _ _ . _ _ _ _ _ _ _ _ _ _ _
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ANSWERS -- COOK 1&2 -85/02/26-HIGGINS R.

.

ANSWER 1.01 (1.00)

(b)

REFERENCE
'

Westirighouse Reactor Theory Review Te>:t, p I-4.25

ANSWER 1.02 (1.00)

(b)

(b)
.

REFERENCE
Westirighouse Reactor Theory Review T e >: t , p I-3.15 -

ANSWER 1.03 (1.00)

(a)
REFERENCE
Westirighouse Reactor Theory Review T e >:t , p I-3.2

ANSWER 1.04 (1.00)

(c)
REFERENCE
W e s t i righous e Reactor Theory Review T e >:t , p I-5.10

ANSWER 1.05 (1.00)

(c)

. - - - . -- - .. .__ _ -_ -- __
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ANSWERS -- COOK 1R2 -85/02/26-HIGGINS R.

'

REFERENCE
Wastinghouse Reactor Theory Review Text, p I-5.16 through 5 22

(ANSWER: 1-.06 (1.00)'

is (b)

REFERENCE
Westinghouse Reactor Theory Review Text, p I-5.40 through 5.42

ANSWER 1.07 (1.00)

(d)

REFERENCE
Westinghouse Reactor Theory Review Text, p I-5.13, 5.50
Tech Specs B 3/4 1-3 ,

ANSWER 1.08 (1.00)

(a)
REFERENCE
PWR Core Physics Text FND-119, B-9, p 21

ANSWER 1.09 (1.00)

(c)
REFERENCE
Westinghouse Reactor Theory Review Text, p I-5.77

ANSWER 1.10 (1.00)

(d) -

REFERENCE
PWR Core Physics Text FND-119, B-4, p 51

'
i
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ANSWERS -- COOK 1&2 -85/02/26-HIGGINS R.

.

ANSWER 1.11 (1.00)

(c)
! REFERENCE

Tech Data Book, Figure 8.8
Wsstinghouse Reactor Theory Review Text, p I-1.38
1-OHP 4021.001.011 step 6.6

ANSWER 1.12 (1.00)

C''([T)(8)

REFERENCE
PWR Core Physics Test FND-119, E:-7

'

ANSWER 1 13 (1.00)

(a)
REFERENCE
Tech Spec 4.1.1.1.1.b

. ANSWER 1.14 (1.00)

(c) -

REFERENCE
Tech Spec 3.2 4

ANSWER 1.15 (1.00)
,

(d)

REFERENCE
Toch Epec 3.2.1

ANSWER 1.16 (1.00)

(c)
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____________________________________________

ANSRERS -- COOK 182 -85/02/26-HIGGINS R.

REFERENCE
Thersal-Hydraulic Principles and Applications to the PWR II, p 9-22

ANSWER 1.17 (1.00)

(d)

REFERENCE
Thernial-Hydraulic Principles and Applications to the PWR II, p 10-43

ANSWER 1.18 (1.00)

(c)
REFERENCE
Thern.al-Hydraulic Principles and Applications to the PWR II, p 10-44

.

ANSWER 1.19 (1.00)

(b)

REFERENCE
Thernial-Hydraulic Principles and Applications to the PWR II, p 10-52

ANSWER 1 20 (1.00) ,

(d)

REFERENCE
Thernial-Hydraulic Priticiples and Applications to the PWR II, p 12-53

ANSWER 1.21 (1.00)

(c)
REFERENCE
Thernial-Hydraulic Principles and Applications to the PWR II, p 13-23
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ANSWERS -- COOK 1&2 -85/02/26-HIGGINS R.

.

ANSWER 1.22 (1.00)

(d)

REFERENCE
Thern.al-Hydraulic Principles and Applications to the PWR II, p 13-18

ANSWER 1.23 (1.00)

(a)
REFERENCE
Thernial-Hydraulic Principles and Applications to the PWR II, p 13-61

ANSWER 1.24 (1.00)

(c) .

REFERENCE
Thern.al-Hydraulic Principles and Applications to the PWR II, p 14-27
Natural Circulation Procedure OHP 4023.001 008, steps 2.4, 5.3 1

ANSWER 1 25 (1.00)

-(d)

REFERENCE
Stean. Tables



- 2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 23
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ANSWERS ---COOK 182 -85/02/26-R.R.FERRELL

ANSWER 2.01 (2.00)

A. Hydrogen (high Temp),Hydrazine (Low Temp) [.5 ea][1.03
REF NS-6-12,13

B.LiOH (bi%wwh E0.53
REF.NS-6-13

C.1. Remove ionic corrosion products and certain fission products
2.Act as a mechanical filter for particulates [.25ea][0.53

REF NS-6-14

ANSWER 2.02 (2.00)

A.Part of the flow from the RCS passes through the RHR Heat Exchangers and
part through a bypass line. Both flows are n.ixed and returned to the RCS
(a sn.all portion is diverted to the CVCS for cleanup). The mixed fluids>

temperature is controlled by varying the flow split. Heat is transferred
frona the RCS to the Component Cooling Systeni via the RHR Heat Exchangers.
RCS flows throv3h the tube side of the Heat Exchangers. E1.03

REF.NS-8-6
'

REF.NS-12-55,56

ANSWER 2.03 (3.00)

A. Allows for additional injection water flow through the pump bearing
for cooling purposes E0.53. It is norn. ally used during periods when RCS
pressure is low CO.53. E1.03

P. Maintains a backpressure on the No.2 seal to force water up into No.3
seal to Feep it wet CO.5].Fron, No.3 seal it flows to the RCDT E0.53 C1.03

C. Diverted to the PRT when the return is isolated via a relief valve when
the lift setpoint is reached E1.03.

REF NS-1,p.43-51

ANSWER 2.04 (1.00)

Feed Res Valves trip shut [.253, Feed Isolations shut E.253, Feed Punip tr ips
[.253, Main Feed Pump Discharge valves shut [.25] [1.03

REF.PGS-10

*
.

s --- -- - m
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2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PAGE 24
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ANSWERS -- COOK 182 -85/02/26-R.R.FERRELL

ANSWER 2.05 (1.00)

Ensures that a minimum flow through the pump is maintained to prevent pump
overheating and possible damage E0.53. An air operated emergency leakoff
volve will open automatically if there is low flow through its associated
pump,and will close automatically when the flow rate is above the minimum
required. [0.53 E1.03

REF.AS-11-6

ANSWER 2.06 (2.00)

1. Centrifugal Charging Pum g40 PSIg MLM
SI Pumps-1725 PSIG N' 4 5' d'''

Accumulators-620 PSIG
RHR-200 PSIG CO.25 ea]

2.Both Charging Pumps startivalves realign to take suction from RWST
through the BIT to RCS cold lessiNormal charginseletdown and miniflow are
isolated.EIMO-910,911(RWST Suct),IMO-255,256(DIT inlet),ICM-250 251(BIT
outlet) all openiGMD-451,452(VCT Outlet) closeiOMO-200,201(norm charging)
closeiOMO-225,226(MINIFLOW)Closei1RV-255,251,252 (BIT recirc)closeiORV-
160,161,162(letdown orifice isolation)closeiORV -111,112 (letdown isol)
closeiOCR-300(cont isol) closeiOCM-250,350 (seal return)close3. E1 03

REF.NS-12-15,29,30ENOTEi info in brackets not necessary for full credit]

ANSWER 2.07 (1.00)

Leakage Detection Systeni-4 pipes which are located to collect leakage to a
drain channel located near the Nuclear Sampling Room in the AD.The ends of
the drain pipes are located just below the drain channel grating such that

U :- r-''::tleakage niay be detected by visual observation. 'h: ':c: :3 ..

^

;,-t-- ';c psf E1.03'-* --rar-
o.a .;m.. f: a-d i,

REF.AS-5-13

ANSWER 2.08 ( .75)

1. Electronic overspeed-110% of rated speed E0.253
2. Generator phase differential phase 1 to phase 3 CO.253

CO.2533. Manual pushbutton in CR or DG subpanel

REF.AS-10,p.60
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_______________________________________________________

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

ANSWER 2 09 (2.25)

A.Persiits bridge motion with the gripper tube not at the top lin.itibypasses
the reverse travel limit switch [0.753

B. Permits motion toward the fuel transfer canal with the trolley out of the
interlock one and permits motion in any direction when the gripper tube
is not at top limit. [0.753

C. Permits trolley niotion in either direction with the gripper tube not at
top limit. Also permits trolley motion when the bridge is beyond the core
area and in the transfer canal area. [0.753

REF.NS-16-34

ANSWEP 2.10 ( .75)

A. Recirculate HUT to ensure mixirig [0.253

B. Transfer contents of 1 HUT to another E0.253
C. Transfer water froni the HUT's to the SF Transfer canal when necessary

CO.25]
REF.NS-7-15

.

ANSWER 2.11 (1.00)

A.120 GPM E0.53
E: . A t flows greater than 120 GPMeresin channeling can occur in the letdown

[0.53denineralizers.

REF.NS-6-84

ANSWER 2.12 (1.50)

1. Acts as a barrier to prevent the leal. age of hydrogen gas or steam through
the safety valve seats CO.75

2.Coridensate accun ulates- in the loop seal due to norn a1 heat transfer from
the primary system to the containnient atmosphere. [0.753

REF.NS-3,p.23

b4015 C%MED -(ODP $OA D CDG. DOM % (0WEdMfMt WELTB9
(uwr unne Fot heeron .7r mned
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_______________________________________________________

ANSWERS -- COOK 1&2 -85/02/26-R.R.FERRELL

ANSWER 2.13 (1.00)

A.TRUE
B.TRUE
C. FALSE ~
D. FALSE E.25 ea.]

REF.AS-7-5,17,18

ANSWER 2.14 (1.25)

The edvetors draw the Sodiun Hydroxide from the SAT and mix it with a
portion of the discharse flow from the spray pump. Eductors are designed to
meter the proper amount of NaOH into the spray solution. [0.53

A portion of the discharge flow from each pump is directed to its associat-
ed eductor. The water flow passing throvsh the eductor no::le(motive Fluid)
creates a 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
discharse water is then returned to the spray pumps suction. The edvetors
are self priming and require no operator action. [0.753

' *

REF.NS-15

ANSWER 2.15 (1.50)

A.True[PGS-13A-453
0.FalseEPGS-13A-43
C. False [PGS-13A-14]
D.TrueCPGS-13A-233 FAM gg.g gE.True[PGS-1'3A-593 W M D,
[0.3 ea3 -

ANSWER 2.16 (1.00)

Pressure below 15 psis may result in dan.ase to RCP seals. [0.53.

Pressure above 50 psis increases chances of accidental release. E0.53
E1.03

REF.1-OHP 4021.003.005
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ANSWERS -- COOK 1R2 -85/02/26-R.R.FERRELL

ANSWER 2.17 (1.00)

Two recombiners in top of containment-use electric heating elements to inc-
ruase the temperature of the containment atmosphere passing throvsh them.
The temperature is raised to the point where the hyorogen and oxygen spont-
oneously recombine to form steam. The containment atmosphere, containing
hydrogen, is drawn into the recombiner by natural convection. The steam
produced is mixed withthe containment atmosphere in a plenum above the
haating elenients and then returned to the containment. E1.03

REF.NS-15-3

ANSWER 2.18 (1.00)

0-1The pre-engagement motor is used to provide engaging torque when the shaft
is stopped. The turning seat motor continues turning the shaft after the
turning gear is engaged, and the pre-engagement motor is de-energized. A
torque limiting slip clutch is provided to prevent overloading the turning
gaat nio t o r . The turning gear can be engaged manually or remotely. It must
be running to engage the seat with the shaft,since the pinion and bull gear
teeth will not engage unless their positions match.The turning gear will
autoniatically disengage when the torque output t'o the turbine rotor exceeds
the turning seat torque. E1.03
REF.PGS-4A-Es

E- SHAFT T6dbO6H $ (1HMNul COuful06

Uq T g T u c uit'6 6 P C N@C bfW- To PLACE THE MhMB'E @ TWE T0f 0f06 6e%Tdi
b TD CP U 8 N RI M.is Puitt

8Rg MS- 46-M

.
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3. INSTRUMENTS AND CONTROLS PAGE 28
____________________________

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

ANSWER 3.01 (1.00)

Operation of this relay and its associated contacts determines the operat-
ienal status of the DG start /run electrical circuitry and allows all neces-
scry auxiliaries to operate as necessary. Two position switch: Trip and re-
eat.Must be placed in reset to latch the HEA (trippins) 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. E1.03-

REF.AS-10-59

ANSWER 3.02 (1.50)

A.1.Containnient pr essur e as indicated on 2/4 inst at greater than 1.1 psis
2.High steam line flow coincident with either low steam line pressure or

low low Tave in unit i Eunit 2 requires only low steam line pressure
(SI), or high steam line flow coincident with low low Tave3.
Esteani pressure-600 psis,Tave-541 degrees F3 E0.753

B. Containment pressure as indicated on 2/4 instr,uments at greater than 2.9
psis EO.753
g gg,py Mhuuht AtTUATICO

REF.NS-11-47

ANSWER 3.03 (1.00)

A. Unit 1 or 2 air handlers Glycol temp high
D.Refriseration compressors (1-10)1ockout or failure
C. Unit 1 or 2 air handlers Glycol temp low
D.Refriserstion Compressors (1-10) oil temp high
E.Clycol circulatins pun.ps (1-6) failure
F. Glycol Circulating pumps (1-6) discharse pressure low E4/6 ,.25 es.3

REF.NS-14-49
wig ROC) AttEPT PetLWop5 oc hpI

.
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ANSWERS -- COOK 1&2 -85/02/26-R.R.FERRELL

ANSWER 3.04 (2.25)

A. Charging goes to siaximumEindicated level is greater than actuali-5% low
deviation,B/U htrs off, letdown isolates] [0.503

B.CCharging increases, letdown isolates] actual level increases E0.503
C.Rx trip E.253 on high pressurizer level-no letdown maximum charging,

pressurizer fills up on to high level trip setpoint.CO.53 E0.753
D.VCT level decreases,M/U starts,VCT isolates on lo-lo level, charging

suction. switches to RWSTelevel increases to #4%, auto M/U shutsoff E0.503
E2 253

ALTEtuMTE ' TOC Q TtiP00p E550RE. 't)uE TO C.%edAiub W t.% D - SutwW To RcT
REF.2-OHP4b2Y.NJ.0 CUS$u6 TMElPRsw. To Dgetg45

ANSWER 3.05 (1.25)

A. Letdown flow is too high
Char 3 n3 flow is too low E.753i

B. Check normal letdown flow
Ensure DRV-301 is maintaining pressure at 340 psis
Increase charging flow

E0.53Monitor RCP labrynth seal Delta-P
,

REF.1-OHP 4024.109.028-

ANSWER 3.06 (1.00)

OT Del ta-T RIL Comparator
OP Delta-T Tave-Tref Deviation
Low Low Tave/High Steam Trip Turbine Runback and block withdrawl
Low Tave interlock /FW Trip .

Rod Control
Press Level Control
Stean. Dunip Control
High Tave [any 5,.2 ea.]Reactivity Computer

REF.0P-1-98501-li2-98501-2

ANSWER 3.07 (1.50)

A.CCW surge tank level increases, rad monitors in CCW pump discharge alarm
[1. 03 [0. 5 ea . 3

B. Surge Tank Vent Valve (CRV-412) closes CO.53

REF.AS-1-43

. . - _ - _
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____ INSTRUMENTS:AND CONTROLS
3.

________________________

' ANSWERS -- COOK 1&2 -85/02/26-R.R.FERRELL

ANSWER 3.08 (1.75)

A.1.Provides-a high gain at low power and a low gain at high power (to give

g p g atg control at low power and stable control at high power). [0.53
% Nuclear Power PROM Non-LiptNL 6Aw un n.5u.-m

Turbine Power E0.53
B.1.0 or 8 SPM

2.8 SPM
3~.72 SPM E0.753

REF.NS-3

ANSWER 3.09 (2.25)

A.Tave goes high, program level increases, charging increases, level increases
CO.753

B. Pressure indications on failed channel read high
r . d : . . ; ' -- _' 4rm-ggpPressurirer pressure high alarm Sr r'ar: Ir''^'- 4"a' -+--

Pressurizer heaters off
Both sprays open
Pressurizer high pressure deviation alarm

*

Actual pressure decreasing
Possible Rn trip E0.753

C. Pressure reads low on the channel
Pressuriner pressure low alarm
B/U heaters on
Proportional heaters on full
Pressure on other channels increase
PORV's lift over a period of time EO.753

REF.NS-3;1-OHP 4022.002 011,012

ANSWER 3.10 (1.00)
SET ZI9e

: ~57. of rated thermal pwrA. Power Rangeneutronflunhightlog-grr ''--
* * * *

[2/43 hign 109%
B. Power Range neutron flux,high positive rate E2/43

E2/43* ' ' ' ' '

[
C. negative ,,p

: - 25% of rated thermal pwrD. Intermediate Range neutron flux 1:gg,t'._
E. Source Range neutron flux:1 _ . ' . -. 10e5 CPS E1/23-

REF.NS-9-61 E0.25 ea.,1.03

i

t

I
i

(
|

I
|
.

l

.,. - . - -- . . . . _ _ . _ -
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ANSWERS -- COOK 182 -85/02/26-R.R.FERRELL

ANSWER 3.11 (1.00)

A. Step in to decrease ' indicated' power (until ROC of PM= Temp error) CO.253
B. decreases setpoint to trip channel [0.253
C.No affect [0.253
D.Goes to large negative (I top-I bottom) CO.25]

REF.02-OHP 4022.013.004 E1.03

ANSWER 3.12 (1.75)

A. Source-BF3 Proportional Counter
Intermediate-CIC
Power-UIC E0.25 ea.3

B. Gammas .ste proportional to power in the power range
Neutron flun levels are many tinies that of gamnias CO.25 ea.3

C. Source bange may not turn on automatically
Does not agree with other channel E0.25 es.3

REF.NS-9
.

ANSWER 3.13 (1.00)

A.PR HI Overpower Rod Stop
B.IR NI Overpower Rod Stop
C.0P Delta-T at 3% less than trip setpoint Rod Stop

* * * * * * * *D.0T Delta-T
E. Urgent Failure Rod Stop [1.0][.02 es.]

REF.NS-4

.
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3. INSTRUMENTS AND CONTROLS PAGE 32
____________________________

CNSWERS -- COOK 182 -85/02/26-R.R.FERRELL

ANSWER 3.14 (2.00)

A.1. Condenser vacevni greater than 10.6 inches Hs on 3/3 condenser pressure
instrumentstCirculating Water pump must be running [.15 ea.]

Ensures condenser available to condense steam E.153

2.Tavs greater than 541 degrees F in 3/4 loops [.153
,

Prevents uncontrolled cooldown [.15]
B. STEAM PRESSURE-setpoint dialed in and compared to actual steam pressure

to generate an error signal. Dumps open/close to maintain setpoint E.25]
TAVG MODE: LOAD REJECTION-Tavs is compared to Tref to generate an error

signal which opens / closes dumps to bring Tavs= Tref E.253
TURBINE TRIP-Tavs compared to no load Tavs(fixed setpoint) and
dun.ps open to bring Tavg=Tno-load. [.253

C. STEAM PRESSURE-during startup to the point of placing in Tavs mode E.253
TAVG-App.15% power and may be completed after turbine load has increased

to.the point where the dumps have closed. C.253

REF.1-OHP 4022.001.006;PGS-12-31,32

'

ANSWER 3.15 (1.00)

A. Group-Counts the pulses sent to the rods and produces a direct current,
analog signal that drives digital indication for each group on the Main
Control Board. [0.53

B. Individual-A.C. output of the position indication coil stack is converted
to a direct current, analog signal and drives meter indication for each rod
on the Main Control Board. [0.53.

REF.NS-4-9

ANSWER 3.16 (1.75),

A.Steaa. Flow
Feed Flow
Steam Pressure
Turbine Inipul s e Pressure
S/G Level [4/5,0.25 each3[1 03

B.S/G Header Pressur e
Feed Pump Discharge Pressure

i No-Load Setpoint
Total Steam Flow C3/4,0.25 each300.753

REF.PGS-10-37,388PGS-11

i

l

|

- - - . - --. - -. - -. ..
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3. INSTRUMENTS AND CONTROLS PAGE 33
____________________________

,CNSWERS -- COOK 112 -85/02/26-R.R.FERRELL j

CNSWER 3.17 (1.00) f

Two positions-BLOCKED and UNBLOCK-Manually block and unblock the circuit.
Jcch switch controls the input from one RCS pressure detector to its
'occociated relief valve. [0.503j

BLOCK-control signals for the associated valve will not cause the valve to
opGn at the reduced pressure setpoint. However, normal operation of the
volve at its high pressure setpoint G&386- psis) is not affected. [0.253

theassocSked'valvewillcausethevalvetoUNBLOCK-control signals-for
opon if RCS pressure increases above 435 psis. [0.253

[1.003

REF.NS-3

ANSWER 3 18 (1.00)

4 Pressurizer pressure channels send signals which are available to control
the PORV's when 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 lift setpoint is reached. The other input is
from a different pressure chgrtnel and acts to block (close) the valve if*

pressure decreases to -EFOS"pdf3. Since the overpressure and block ing come
from different channels,the plant is protected from a loss of pressure due
to a sin 3 e sensor failure. [1 03

1

REF.NS-3-12

.

,

{
i

.

:

I

|

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



.

.

.

4. PROCEDURES - NORMAL, ABNDRMAL, EMERGENCY AND PAGE 34
~ ~~~~~~~~~~~~~~~~~~~~~~~~

R565 LUU5 EEL EUUTR6L
~~~~

____________________

CNSWERS -- COOK 1&2 -85/02/26-R.R.FERRELL

ANSWER 4.01 (1.50)

A 1.1.25 REM E0.253
2.18.75 R [0.253
3.7.5 REM E0.253

B.self-reading dosimeter and TLD E0.753
-REF.PMP 6010. RAD.001,pg 36 and 61,rev 6110CFR20

ANSWER 4.02 (2.00)

A. Verify steam dump controls have functioned to limit Tave and pressurizer
press. transients. If not, trip the Rx.

B. Monitor Rn power to ensure the rods are moving inward to reduce power
level. If not, take manual control and reduce Rx power.

C. Adjust turbine speed to maintain frequency at 60 HZ.
D. Monitor Tave to ensure the Steam Dumps are performing properly; take

manual control if required. E.5 ea,2.03

*

ANSWER 4.03 (1.25)

W3A.":1;;El-OHP 4022.057.0013
900.r ! met 055.0013* *

#C . E+hr e t 012.0043* *

D D . T+*ae t 060.0013* '

002.0013 E.25 es.3TEE.Treet * *

ANSWER 4.04 (1.00)

A.YES CO.53
B.NO E0.53

REF.PMI-2110, para.3.6,rev 8

l

I
i

!

|

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



.

.

4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 35
- ~~~~~~~~~~~~~~~~~~~~~~~~

~~~~ 5656L6556dL 66UTRULR
____________________

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

ANSWER 4.05 (1.75)

1. Review CR los
2. Review non-conforming equipment los
3. Review log for jun pets, lifted wires, blocked relays, blocked alarms
4. Review surveillance schedule
5. Control Pane.1 walkdown
6. Review standing orders, operating memos or instructionsr

7. Discuss conditions with off going operator [0.25 ea3

REF.0HI-4012,section 3.4.2

ANSWER 4.06 (2.00)

1. Boron Concentration
2. Control Rod Position
3. Power Defect (MTC and Doppler)
4.Xe
5.Sm *

6.Pu [4/6,0.5 ea3

REF.1-OHP 4021.001.011, par 8.3,.4,.5,.6,rev 6

ANSWER 4.07 (2.5 y s,

A. Air Ejector Monitor
Gland Steani Packing Exhaust Monitor
SG Blowdown Monitor E0.25 ea.3

B. Verify BIT flow to the RCS E.253 verify AFW flow to SG's E.253 verify
heat being renioved from the RCS via SG's and steam dumping to the cond-
enser E.253 RCS temp. decreasing to no-load E.253 E1.03

C. Isolate stn. supply fron, both (42,43) SG's immediately [0.753

REF.1-OHP 4023.001.004,p.2,3,4

. . - . - . . - _ . - - -- . _ - ~ . . ,
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t 4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 36
- -----~~-----------------

~~~~ d656L6556hl 66UTR6LR
____________________

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

ANSWER 4.08 (1.75)

A. Backflow of hot reactor coolant through the radial bearing and the seal
package will result in damage (or subsequent thermal shock) [0.53

B.RCS cold les RTD [.253,RCS hot les RTD E.253,Incore Thermocouplest.253
E0.753

C.RCS void formation EO.53

REF.1-OHP 4023.001.008,p.1-3
4021.002.003,p.5*

ANSWER 4.09 (1.00)

Less than 350 degrees F E.53 and 425 psis E.53 E1.03

REF.1-OHP 4021.017.002,p.2

ANSWER 4.10 (2.00)

A.Once each shift
When an unanticipated change in reactivity occ'urs
Tech Spec Limit of once/24 hours
(2/3 for full credit) [0.5 ea.]

B.Immediately initiate emergency borationt.253 at greater than 10 GPME.253
of 20,000 PPM Boric Acid E.253 until the required SDM is restored E.253

E1.03
REF.1-OHP 4021.001.001; Tech Specs

.

ANSWER 4.11 (1.00)

SR-2/2
IR-2/2
PR-3/4 E.33 ea.301.03

REF. Tech Specs, table 3.3-1,p.3/4 3-2

ANSWER 4.12 ( .75)

Stop all RCP's when RCS pressure drops below 1450 psig E.753

REF.1-OHP 4023.001.009
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4. PROCEDURES NORMAL, ABNORMAL, EMERGENCY AND PAGE 37

~~~~ 565ULU5565L"66ATR6L'~~~~~~~~~~~~~~~~~~~~~~~R
____________________

CNSWERS -- COOK 1&2 -85/02/26-R.R.FERRELL

ANSWER 4.13 (1.50)

A. Pressurizer Relief Disch. Temp. High Alarm
*Tank Temp High* ~ '

* *Press.' ' *

* *Level* * *

Dacreasing pressurizer level
-Loss of RCS Inventory
Increasing Makeup time ) Cany 3,.25 ea3

B.Close all 3 MOV's (2 NMO-152,153, ) E.753

REF.2-OHP 4022.002.009

ANSWER 4.14 (1.00)

n. Excessive control rod insertion
b. Failure of a control or shutdown rod to drop during a reactor trip

Uncontrolled cooldown following a reactor tripc.
'

d. Unexpected or unexplained reactivity increase
O. Shutdown siargin less than 1.75% DK/K E4 0 .25 ea3

REFERENCE * 4022.005.002

ANSWER 4.15 (2.00)

A.TRUE
B. FALSE
C.TRUE
D.TRUE E.4 ea.3E1.03E.TRUE

REF.1-OHP 4021.001.002

.
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4. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND F' AGE 38

'''~ I656[66565L 66UTR6L'~~~~~~~~~~~~~~~~~~~~~~~
~

R
____________________

,

ANSWERS ' -- COOL' 182 -85/02/26-R.R.FERRELL

.

ANSWER 4.16 (2.00)
> A.Mininiire the buildup of Doric Acid in the upper' portion of the core.

EEvaporation boiling can cause an insulating filsi of BA crystals to form,
ellowing the cladding to heat up. Ir addition to risking fuel destruction
-snd hydrogen buildup, this would be a violation of the ECCS criteria on

[1.03post-accident core cooling.]
D.Durins ECCS recirculation, if the containment spray pumps seem inadequate: to r educe containn.ent pr essure below 8 psis,the flow f rom one RHR H:' n.ay'

E1.03be partially ~or fully diverted to the spray pumps.

REF.NS-12-55,56

.

.
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5. . THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 2
--- g g 3

--------------------------------------

------------_-

QUESTION 5.01 .(2.00)

Ccepare the estimated critical position (ECP) for a startup 15 hours after
o trip to the actual critical rod position (ACP) for the following events
or conditions. Consider each independently. Indicate whether the ACP will
bo higher than, lower than or the same as the ECP.

o. All steam generator levels are raised by 10% 5 minutres prior to
startup.

'

b. One reactor coolant pump is stopped one minute prior to criticality.

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

d. The startup is delayed two more hours.

o. Condenser vacuum is decreased by 2 inches of mercury.

QUESTION 5.02 (1.00)

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

8. becomes more negative as baron is removed.

b. varies inversely with temperature changes.

c. becomes less negative as boron is removed .

d varies inversely with core life.

QUESTION 5.03 (1.00)

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

'c. temperature '

be pressure (stress)
c. residual stress
de samma radiation history
o. size of existing flaw
f. temperature gradient
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 3
y

---- --------------------------------------

._..------_-____

CUESTION 5.04 (1.00)

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

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

b. Steam senerator pressure will decrease if cirevlation is lost.

c. If circulation is lost then hot and cold les temperatures will increase
slightly.

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

QUESTION 5.05 (2.00)

In the procedure for natural circulation cooldown of the reactor coolant
cyctem there are specific RCS and steam senerator pressures at which
extended soak periods are required.

o. Why does the procedure specify points of RCS pressure coincident with
a specific steam senerator pressure?

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

GUESTION 5 06 (2 00)

.Tho ,followins statements concern fission product poisons. Complete the
ototements with the available answers siven. Place the answers on your
ancuer sheet . (dMWfr W % WD Mto W OM t
e. It takes about ____ hours to reach the maximum Xenon concentration

after a reactor trip

b. The decay half-life of Xenon 135 is approximately ____ hours.

c. It takes about _ -. hours to reach equilibrium Xenon concentration
after a step increase from 0 to 50% power.

d. The decay half-life of Promethium 149 to Samarium 149 is approximately
hours.-__-

Pcosible Answersi

0 houtsi 5 hourst 10 hours 8 20 hourst 50 hourst 80 hours

_ . - - - - _ _ _ - _ _ - . _ _ _ _ _ _ _ .
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 4
---- --------------------------------------

---_-___-_---_

QUESTION 5.07 (1.50)

Explain why you agree or disagree with the following statement:

' Core thermal neutron flux is hi hest in the fuel pellets'3

QUESTION 5.08 (1.50)

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

OUESTION 5.09 (2.00)

Tha following are statements related to the operation of pumps. Indicate
whather the statements are TRUE or FALSE.

c. If a centrifugal pump speed is doubled the discharSe pressure and flow
will be doubled.

b. A positive displacement pump will deliver a hi her mass flowrate if the3
temperature of the liquid at the pump suction is lowered.

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

d. Centrifugal pumps do require a minimum suction head for proper
operation.

QUESTION 5.10 (1.00)

Unit one is suberitical with an initial count rate of 20 cps. Boron is dilu
tod 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.

o. .99 .

b. .94
c. .90
d. .00

_ _ _ _ _ _ _ _ _ _ _ _ .
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 5
g____ ______________________________________

______________

QUESTION 5.11 (1.00)

Which of the following statements concerning delayed neutrons is correct?

o. 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.

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

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

QUESTION 5.12 (1.00)

Increasing the boron concentration at low temperature has little affect on
tho moderator temperature coefficient as compared to higher operating
toaperatures becauset (choose the correct answer)

o. water density does not change much at low temperature.

be water density is greater at lower temperatures so neutron leakage is
less.

c. water density is greater at lower temperatures so parasitic neutrton
absorption is greater.

d. boric acid is less solvable at lower temperatures.

QUESTION 5.13 (1.00)

As boron concentration increases the moderator temperature coefficient
b2comes less neSative because of thet (choose the correct answer)
o. increased neutron leakage.

b decreased neutron leakage.

c. increased absorption of neutrons in the moderator.

d. decreased absorption of neutrtons in the moderator.



5.. THEORY QF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 6
____ ______________________________________

______________

OUESTION 5.14 (1.00)'

Differential boron worth: (choose the correct answer)

o. is unaffected by changes in boron concentration.

b. becomes greater as moderator temperature increases.

c. decreases in a linear relationship with core age.

d. decreases as fission products build up in the core.

QUESTION 5.15 (1.00)

Equilibrium Samarium reactivity ist (choose the correct answer)

e. 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 5.16 (1.00)

Th2 shutdown margin calculation includes all of the following parameters
oncept: (choose the correct answer)

e. boron concentration.

b. reactor coolant temperature.

c. fuel burnup.

d. samarium concentration.

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



5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 7
p____ ______________________________________

______________

QUESTION 5.17 (1.00)

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

c. the control banks are above the insertion limit.

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

c. the moderator temperature coefficient is less than -3.5 e-4 DK/K/ des. F.

d. the RCS temperature exceeds 551 degrees F.

QUESTION 5.18 (1.00)

The quadrant power tilt ratio shall not exceed: (choose the correct answer)

e, 1.002
b. 1.000
c. 1.020
d. 1.200

|

QUESTION 5.19 (1.00)

Assuming all other factors are the same the mass flow rate throush a 3 inch'

line will be about ____ times that of a 2 inch line.
a. 1.5
b. 2.25
c. 3
d. 4.5

QUESTION 5.20 (1.00)

If all other factors are the same'and the pressure drop through a line
doubles then the flow rate through that line will increase by a factor of
ebout____
a. 3.24
b. 4.11
c. 2.44
d. 1.41

, _ -. . _ _ _ _ __ _, ___ _ __ .._ _ _ . _
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6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 8
______________________________________________________

GUESTION 6.01 (1.00)

Wh9t condition automatically initiates the defrost cycle in the ice conden-
cor air handling units?

'

GUESTION 6.02 (1.25)

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

QUESTION 6.03 (2.00)

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

QUESTION 6.04 (3.00)

Stcte the chanses that take place automatically in the component cooling
water system duringt

a. safety injection actuation
b. Phase A containment isolation

P ase B containment isolationhc.

GUESTION 6.05 (1.25)
,

Tha two turbine generator units have hydraulic control and protection
,

'cystems. Name those p+stectden *r:tures that are unique to either unit one
or two. ~772/6

QUESTION 6.06 (1.50)

0. . What is the function of the combined stop/ intercept valves? E1.03
,

b. What percentage of total steam flow passes through these valves at full
power? CO.5]

__ .- . - - . . _.. . . _ - - _ _ - . . _ _ - . _ , - - . . . - _ _ . - - - , - . --
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6. PLANT-SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 9
___________2__________________________________________

QUESTION 6.07 (1.00)

.Stoam Generator blowdown isolation valses close on 5 automatic signals.
Name_those signals.

QUESTION 6.08 (3.00)

A.What is the purpose of-the No.1 seal bypass valve on the RCP and when is
it generally used? E1.03

B.What is the purpose of the No.2 seal standpipe and where does the water
so from the standpipe? [1.03

C.The RCP No.1 seal water return flow to the CVCS is isolated upon an SI
. actuation. What provision is made for maintaining seal leakoff after the
isolation valves close? E1.03

QUESTION 6.09 (1.00)

List four (4) automatic actions that occur in the Main Feedwater System
upon receipt of an ESF actuation signal. E1.03

GUESTION 6.10 (1.50)

List three (3) conditions that can trip the Diesel Generator when it is
supplyin3 Power to the emergency bus following a blackout or SI. E1.53

QUESTION 6.11 (2.25)

Explain the function of the followins manipulator crane interlock bypass
ewitches:
1.Brid e Reverse Interlock Bypass Switch E0.7533
2. Bridge-Forward Interlock Bypass Switch CO.753
3. Trolley Bypass Interlock Switch E0.7533

f

QUESTION 6.12 ( .75)

List 1three (3) functions of the Hold-up Tank Recirculation Pump. E0.753

'

ir

4 +

f

u
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6. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 10
___________2__________________________________________

QUESTION 6.13 (1.25)
l

Briefly describe the operation of the electric hydrogen recombiners located
|in containment during a LOCA.
;

QUESTION 6.14 (1.50)

What automatically initiates the following protective actions (include both
satpoints and coincidence)?

a. Steam Line Isolation E0.753
b. Containment Spray E0.753

QUESTION 6.15 (1.00)

List 4 conditions that will actuate the ' Ice Condenser Refrigeration System
Abnormal' annunciator. [1.03

QUESTION 6.16 (1.75)

n. The Automatic Rod Control System utilizes a variable sain unit. Answer.
the followins:
1.What is the purpose of the unit? [0.53
2.What are the inputs to the unit? [0.53

b. Give the rod speeds for the following temperature deviations:
1.1.5 degrees F
2.2.0 ' *

3.6.0- E0.753* *

.
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7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 11

-RADIOLOGICAL CONTROL
--------------------

QUESTION 7.01 (1.00)

Ths 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-
ins any RCCA. Why?

QUESTION 7.02 (3.00)

c. How soon must the seal leakoff isolation valve be closed following
number one seal damase? E0.53

b. How lons can a reactor coolant pump operate on number two seal followins
number one seal failure? E0.53

c. What precautions are followed to restore lost seal injection flow to a
reactor coolant pump? [1.03

d. Name four types of reactor coolant pump failures requiring an immediate
manual reactor trip per procedure. Be specific. E1.03

QUESTION 7.03 (2.00)

Per 02-OHP 4022.005.002, " Emergency Boration', list 4 conditions where the
RO must commence Emersency Boration.

QUESTION 7.04 (2.00)

8. What are the procedural suidelines for the earliest and latest point at
which ECC recirculation should be initiated followin's an accident? [1.03

b. When, following the accident, is hot les recirculation initiated and
why? [1.03

GUESTION -7.05 (2.50)

State the five immediate manual actions required for a loss of reactor cool
ent per.the procedure.

- _ - . . - - - _ _ - . - .
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7. PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 12

~~~~ 56E6E66EUA[~56UTRUE"~~~~~~~~~~~~~~~~~~~~~~~R
____________________

QUESTION 7.06 (1.00)

A caximum of ____ chargins pump (s) and ____ safety injection pump (s) shall
be operable whenever the temperature of one or more of the RCS cold less
is less than or equal to &BS-Testees F. (choose the correct answer)

/8ba. 1, 1
b. O, 1
c. 2, 1

d. 1, 0

QUESTION 7.07 (1.00)

State the two cases in which a pocket dosimeter should be re:erced in
accordance with radiation protection procedure. '

QUESTION 7.08 (1.00)

Par the " plant heatup fron cold shutdown to hot standby' procedure, the RHR
loop must be isolated from the RCS before the reactor coolant temperature
reaches ___or the pressure reaches ___. (choose the correct answer)

a. 350 F, 600 psis
b. 350 F, 425 psis
c. 425 F, 600 psis
d. 425 F, 350 psis

GUESTION 7.09 (1.00)

The mixed bed deminerali=ers are removed from service prior to the addition
of hydrazine because hydra ine will: (choose the correct answer)

s. cause chloride ejection from the mixed beds.
b. cause the resin beads in the mixed beds to solidify.
c. Prevent the absorption of cesium in the mixed beds. *

d. break down into hydrogen and oxygen.

QUESTION 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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____________________
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QUESTION 7.11 (1.00)

Whan an MSR is removed from service the (choose the corrrect answer)

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

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

c. opposite MSR must be removed from service to prevent a 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"
procedure, cooldown may commence concurrent with boration provided that
the (choose the correct answer)

au reactor trip breakers are open.

[hlboronadditionrate is greater than 10 SPm.
10. 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"
procedure, if two PORV's become inoperable when one or more of the RCS
cold less-is less than or equal to 188 degrees then: (choose the correct
cnswer)

c. establish an RCS vent of greater than or equal to two square inches.

b. heatup the RCS to greater than 188 degrees.

c. drain the pressuriner to less than 62%.

d. stop the running RHR pumps.
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7. . PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 14,

~~~~ EbEbEUG5CEE~CUNTRUE~~~~~~~~~~~~~~~~~~~~~~~~R
____________________

QUESTION 7.14 (1.00)
i In accordance with the " plant cooldown from hot standby to cold shutdown"

precedure, if an overpressure condition occurs in the RCS during solid
plcnt'with no air bubble in the steam generators and no steam bubble in
tha pressurizer then verify 1-NRV-152 and 153 automatically open or open
thsm and (choose the correct answer)

c. isolate the charging header and trip the running charging pump.

b. deenergize the pressurizer heaters and trip the running charging pump.

c 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)

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

b. when coclin.g down with the shutdown rods withdrawn ensure the control
rods are fully inserted.

c. single RCP operation above 541 degrees is permitted only if the reactor
trip breakers are open and the MG sets are shutdown.

'
d. RHR pumps must not be operated when RCS pressure is below 325 psis.

3
QUESTION 7.16 ' (1.00)

i In accor Mnce with the reactor coolant pump operating procedure: (choose
the correct answer)

c)areactorcoolantpumpisnottobeoperatedwithoutseal injection *

except in emergencies.

b. 325 psis in the RCS will assure a minimum of 275 psig across the number
one seal.

c. the number one seal bypass valve will be open whenever number one seal
i leakoff is less than one spm.. -s

d with proper approval a RCP may be started with less than 0.3 spm l t (r.-
-off from number one seal.

:

i

_ . . . -__ ._ .__ _._ _ . . , _ . . _ . . . . _ . . ._ . . . - . . . . - _ _ . _ . _ . . _ . . . , -.
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*

< ____________________

- QUESTION 7.17 (2.00)

Whct 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
'

te eliminate noncondensible gases from the RCS, from where must permission
be obtained? Three answers are required.

.

R

I

|

i
|

1

w , ,-, - ~- , - , , . - . . . - , , , . , . - - , . . . , - - - - - - . - - - - - - . - - - - - - , - - - . , - , . , . , - - - . . . . ,_
-
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 16
__________________________________________________________

GUESTION 8.01 (2.00)

4 g tyo is recovering from an outage and is in mode three at the zero To hU

r-"- Temperature. One of the four operating reactor coolant pumps must be
stopped. What are the two alternative actions required to satisfy techni-
cal specifications for this condition? Assume the condition exists for
greater than one hour.

QUESTION 8.02 (3.00)

Euplain 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 thea.

other train is in stop. [1.03

b. The TD AFW pump speed governors are set at 50% to avoid an overspeed
trip condition on automatic startup. C1.03

c. 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. [1.03

GUESTION 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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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 17
__________________________________________________________

GUESTION H8.05 (1.00)

The difference between temporary and permanent procedure changes is that
permanent chanses : (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.

d. must be reviewed by the GA supervisor, PNSRC 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 protection of property except: (choose the correct answer)

a. minor adjustments and troubleshooting by operations personnel or other
cognizant personnel.

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

c. in emersencies such that a delay to obtain a clearance permit would
seriously prolong isolation of a 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)

e. are informational in nature.

b.-automatically expire after six months.
.

c. can be used to supplement instructions or procedures.

d. may be issued by anyone.
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.8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 18
__________________________________________________________

QUESTION 8.08 (1.00)

In regards to CD-2 fire suppression: (choose the correct answer)

c. a fire watch is required whenever an area protected by CD-2 is occupied.
b. permission must be obtained from the control room prior to entering an

area protected by CD-2.

c. the last person entering and leaving a protected area must disable and
restore the CD-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)
a. limited at all times except when the unit is in modes 5 or 6.

b. subject to the two-man rule except when the unit is in modes 5 or 6.

c. under the cognizance of the control room except when the unit is in
modes 5 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)lDhk)O3o
a. strict adherence to the emergency operating procedure crit'eria. O'l

b. the approval of the unit supervisor.

c. the approval of the shift supervisor.

d. concurance of the shift technical advisor.
.

-0UESTION 8.11 (2.00)

10 CFR 20 and 10 CFR 50 designates 15 types of events that must be report-
@d 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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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND
_______________________________________________ LIMITATIONS PAGE 19

___________

QUESTION 8.12 (3.50)

a. Five reactivity anomalies or imbalances are listed in the T.S.(6.9.1.12)
as requiring prompt notification with written followup. Provide three.

E1.53

b. What two allowances are made for exceeding surveillances? E0.53
c. What action is required if an ACTION statement cannot be satisfied?t0.53

d. The plant is in mode four with one RHR pump out of service. The main-
tena

eforenansaysthatthepumpwi(llberepairedintwodays. E1.03
w c + <t ca d p o A w *Cm ' 2

QUESTION 8.13 (2.00)

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

E1.63
b. Define or explain the following terms:

1. Technical Support Center
2. Exclusion Area E0.2 each]

QUESTION 8.14 (1.50)

a. Name those positions who may authorize entry into Extreme High Radiation
Areas. [1.253

b. What type (s) of Radiation Work Permit (s) may be issued for access to
Extreme High Radiation Areas? E0.253

QUESTION 8.15 (2.00)

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

m. The plant is operating at 20% power when a RCP trip occurs without a,

reactor trip. E1.53

b. While performing a surveilance test on control rods at 100% power it
is~ discovered that none of the rods in bank D can be moved. [0.53

. _ _ _ _ _ _ _ . _
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'

f = ma v = s/t Cycle efficiency = (Networt.

*

out)/(Energy in)
2

w = mg s = V t + 1/2 ato2-
E = mc

KE = 1/2 mv a = (Vf - V,)/t A = AN A=Aeg
PE = mgn

Vf = V, + at w = e/t A= in2/t1/2 = 0.693/t1/2
t eff = [(tm)(t)3y , y 3p 1/2

- h

[(t1/2) * (I )3b

AE = 931 am
'

-r x
,

. .

Q = mCpat

Q = UAat. I*Iec
Pwr = W ah I*I 10-x/TVLy o

TVL = 1.3/u
sur(t) HVL = -0.693/uP = P 10

P=Pe*
o .

SUR = 25.06/T SCR = S/(1 - K,ff)
CR = S/(1 - K,ffx)x

SUR = 25a/t= + (8 - o)T CR)(1 - K ,ff)) = Ca (1 - keff2)' -g

T=(t*/o)+[(s-p)/Io] M = 1/(1 - K,ff) = CR)/CRg

T = 1/(o - 8) M = (1 - K,ffo)/(1 - K,ff))
T = (s - o)/(la) SDM = (1 - K,ff)/K,ff
a = (X ,ff-1)/K ,ff = aK,ff/K,ff t* = 10-5 seconds

T = 0.1 seconds-l-
_

eff (1 + AT)]o = [(t*/(T Keff)3 * E /

Idjj=Id
P = (I4V)/(3 x 1010) I d) 2 ,2 27dj 22

2I = oN R/hr = (0.5 CE)/d (meters)
R/hr = 6 CE/d2 (feet)

*

Water Parameters Miscellaneous Conversions

1 gal. = 8.345 lbm. 1 curie = 3.7 x 1010dps
1 ga . = 3.78 liters 1 kg = 2.21 lbm

31 ft* = 7.48 gal. 1 hp = 2.54 x 10 Btu /hr
Density = 62.4 lbm/ft3 1 mw = 3.41 x 100 Bru/hr
Density = 1 gm/c.? lin = 2.54 cm
Heat of vaporization = 970 Stu/lbm *F = 9/5'C + 32
Heat of fusion = 144 Btu /lbm *C = 5/9 (*F-32)
1 Atm = 14.7 psi = 29.9 in. Hg. 1 BTU = 778 ft-lbf
1 ft. H O = 0.4335 lbf/in.2-

2
-- - .-. __ .. -. .. . - - . - - _ . -. .- .. . - - - - - .
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 20--
- -_-----__________-------------_----______- _ , _

__-_--________

ANSWERS -- COOK 182 -85/02/26-T E:URDICK

ANSWER 5.01 (2.00)

a. ACP lower than ECP

b. ACP sanie as ECP

c. ACP higher thari ECP

d. ACP lower than ECP

e. ACP sanie as ECP E.4 each]
,

Westir S ouse Reactor Theory Review T e::thREFERENCE:

ANSWER 5.02 (1.00)

c.

REFERENCE: Westinghouse Reactor Theory Review Text

'

ANSWER 5.03 (1.00)

d. -

REFERENCE: Thernial-Hydraulic Principles and Applications to PWR II

ANSWER 5.04 (1.00)
'

| b..

| REFERENCE: Thern,s1-Hydraulic Principles and Applications to PWR II, page
14-27

|

|

.. - . - _._ - __ _ _- - . _ . . _ _ - . - -. .
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS, AND PAGE 21 ___
------------------------------------------ _

---_----------

ANSWERS -- COOK 182 -85/02/26-T BURDICK

ANSWER 5.05 (2.00)

a. 1. To ensure a niinisiuni aniount of RCS subcooling is niaintained. CO.53
2. .To ensure that RCS teniperature is not too low for the existing RCS

[,yqc>id h f <3/$,C4.24U,4 E0.53pressure.to avoid brittle fracture. s

b. 1. NC provides very little cooling for the reactor vessel head. [0.253

2. The soak peri s llow t e for the bead to cool and prevent void

f orniation r/Jd/ [<1, ged'''2 [0.753
.

REFERENCE: 4023.001.008

ANSWER 5.06 (2.00)

n. 10 hours e a I /*':
b. 10 hours
c. 50 or 80 hours

E0.5 each3
d. 50 hours

REFERENCE: Westinghouse Reactor Theory Review Text

ANSWER 5.07 (1.50)
[0.53

a. disagree

b. T h e r n.a 1 neutr on f lu:: will be highest in the coolant channel where fast
[1.03neutrons are thernialized by the nioderator.

REFERENCE: Westinghouse Reactor Theory Review Text

ANSWEE 5.08 (1.50)

The strean generator heat transfer rate equals that of the reactor because
the heat is in the forn, of both sensible and latent so each potnd of stean,
contains n.any t i nie s niore energy than each pound of reactor coolant.
REFERENCE: Thernal-Hydraulic Principles and Applications to the PWR II

i

5
'
.

t

!

_ ._ _ _ _ _ . _ -. . . _ _ _ . , _ _ _ _ _ _ _ _ _ _ . . _ _ . __ _
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5. ~ THEORY-0F NUCLEAR POWER PLANT OPERATION, FLUIDS, .AND PAGE 22 ~~~
---- - -------------------------------------- .. ._

--_-_-_-------

. ANSWERS -- COOK 1&2 -85/02/26-T BURDICK

ANSWER 5.09 (2.00)

a. false
-b. true
c. false
d. true EO.5 each]

REFERENCE: Thermal-Hydraulic Principles and Applications to the PWR II

ANSWER 5.10 (1.00)

b. -

REFERENCE: Westinghouse. Reactor Theory Review Text page I-4.15

ANSWER 5.11 (1.00)

d.

REFERENCE Westinghouse Reactor Theory Review TeEt page I-3.10

ANSWER 5.12 (1.00)

e.

REFERENCE: Westinghouse Reactor Theory Review Text page I-5.10

ANSWER 5.13 (1.00)

c.

REFERENCE: Westinghouse Reactor Theory Review Text page I-5.10

- ANSWER 5 14 (1.00).

Mk'Ed.

REFERENCE: Westinghouse Reactor Theory Review Text page I-5.31

|

L
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5. THEORY OF NUCLEAR POWER PLANT OPERATION, FLUIDS,.AND PAGE 23 ~~~
-

. . . ---------------------------------------------------------
-

-THERMODYNAMICS
--------------

' ANSWERS -- COOK 1&2 -85/02/26-T BURDICK

ANSWER 5.15 (1.00)

c.
,

REFERENCE: Westinshouse Reactor Theory Review Text page I-5.77
.

ANSWER 5.16 (1.00)

d.

REFERENCE: 4021.001.012 step 4.4

ANSWER 5.17 (1.00)
,

a.

REFERENCE: Technical Specifications 4.1.1.1.1.b.

ANSWER 5.18 (1.00) .

*

c.*

REFERENCE: Technical Specifications 3.2.4

9

ANSUC,R 5.19 (1.00)

b.
' REFERENCE:Thern.al-Hydraulic Principles and Applications PWR II pages 8-15
i

I

in ANSWER 5.20 (1.00)

| d.

REFERENCE:Thern.al-Hydraulic Principles and Applications Pwr II pages 8-14!

|
|

|

!

|
|

- - _ ._
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CONTROL, AND INSTRUMENTATIO.N PAGE 24 -~~'6.'_'_ PLANT SYSTEMS DESIGN,
__ __________________________________________________ ..

ANSWERS -- COOK 1&2 -85/02/26-T BURDICK
'

ANSWER 6.01 (1 00)

4ti 3n onierentzai pressure u.ess the sco'=.3 ocils e m u s o ri hv f r omsu<1c . Ob -1; ' . . ,.' ' ' ; - [b7
,

A ;.u I d u r . @ T )-- M ( t c, .

1REFERENCE: NS-14-27
.

-(/n. q>,+/ ~.. e3-jy ,1.25)c u-u7y9 '"d
( - H.ANSWER 6.02 $ , ^> y..

t. .

te ci C "N7 i*6' "''d Li'" IUlli CICLCd'The valve will cer. .r';c
r

posi-ticin M eopen in response i. o Liie 5I.~

REFERENCE NS-12-35

ANSWER 6.03 (2.00)

[0.53Yes it can.

They are required to start on a loss of power to the busses.froni which
the ESW pumps receive their power. [hm /,; T i g f g A J| C p E1.53-

'' 'REFERENCE *AS-2-14,AS-10-4

ANSWER 6.04 (3.00)

a. 1. Standby CCW pun.p starts.
2. Staridby CCW heat e:: changer outlet valve opens.
3. CCW to SFP heet e::c h a nge r is isolated.
4. CCW to Letdown heat e:: changer is isoleted.
5. CCW to E:cric acid evaporator is isolated.
6. CCW to E : cess letdowri heat e::c ha ng e r is isolated. ,

7. CCW to Resctor support coolers are isolated.
. B. PHR heat e::chE nger CCW outlet valves open.

b. items 3 thrcush 7 above
c. 1. CCW to RCP's is isolated.

2. CCW valve to air recirculation Hydrogeri skimmer fans is opened.

REFERENCE:AS-1-20,21 EIS 9 .2 each]
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6~. PLANT SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 25 ---
______________________________________________________

"~

ANSWERS -- COOK 182 -85/02/26-T BURDICK -

.

ANSWER 6.05 (1.25)

UNIT ONE: a. loss of speed feedback
b.' loss of 250 vde under 1800 rpm
c. loss of 24 vde at 1800 rpm

EH control p%;n L , '7'''*'*g''''',,,'
d. low ressure

T. .. h u. ul . .
- _-& t :c

high e:<haust hood temperature C'' '"I'*, UNIT TWO a.

REFERENCE: PGS-4A-13,42; PGS-4D-11,37 E5 0 .25 each3

ANSWER 6.06 (1.50)

a. To isolate steam flow stored in the cross around system from the low
ressure turbines to prevent turbine overspeeding. E1.03

$#. [0.53"

b.

REFERENCE:PGS-2A-31, PGS-2A-35

'

ANSWER 6.07 (1.00)

a. Phase A containment isolation
b. blowdown high radiation from NSS
c. blowdown treatment high radiat2on
d. h2gh level in either blowdown flashtank
e. feedwater conservation signal

REFERENCE: PGS-1-26 E5 0 .2 each]

ANSWER 6.08 (3.00) _

t h r o u g h p um p be a r i ng [4- 1 C#"> f E0.53e .~ 1. allows' additional flow
2. generally during low pressure conditions E0.53

b. 1. Provides a backpressure to force flow thr ough nuniber 3 seal E0.53
2. RCDT E0.53

c. Diverts to the PRT through a relief valve E1.03

REFERENCE: NS-3
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6. PLANT. SYSTEMS DESIGN, CONTROL, AND INSTRUMENTATION PAGE 26 --
- -

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

ANSWERS -- COOK 182 -85/02/26-T BURDICK

ANSWER 6.09 (1.00)

1. main feedwater regulating valves trip shut

2. main feedwater isolation valves shut

3. main feedwater pun ps trip

4. main feedwater punps discharge valves shut

REFERENCE: PGS-10 E.25 each3

ANSWER 6.10 (1.50)

a. electronic overspeed

b. generator phase differential fault

c. manual pushbutton

REFERENCE: AS-10, PAGE 60 ti.50]

.

ANSWER 6.11 (2.25)

a.-perniits bridge n.otion with the gripper tube not at the top l i nii t i
bypasses the reverse travel limit switch

b. per mits motion towards the the' canal with the trolley out of the inter-
lock renei allows motion in any direction when the gripper tube is not
at the top l i nii t

c. pern.its trolley n.otion in either direction with gripper tube not at top
limiti allows trolley niotion when bridge is not in cor e or canal aree

REFERENCE:NS-16-34 [.75 each3

'

- -. - - - - __ -. . .. . . ____ - _ _ .
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- - PAGE 2E '6. PLANT SiSTEMS DESIGN, CONTROL, 'AND INSTRUMENTATION

-

ANSWERS -- COOK 182 -85/02/26-T BURDICK

ANSWER 6.12 ( .75)

a. recirculate holdup tank contents

b. transfer holdup tank coretents to another tank

c. transfer holdup tank contents to the spent fuel transfer canal

REFERENCE: NS-7-15 [.25 each],

ANSWER 6.13 (1.25)

Re c onibine r s raise teniperature of gases passing through theni f ron, contain-
nient causing hydr ogen and o::ysen to f orni nioisture which is returned to
c ont a i nnierd . s

v-

REFERENCE: NS-15-3

ANSWER 6.14 (1.50)

a.1. c o n t a i nnie nt pressure 2.9 psis 2/4

2. unit one: high steani flow [ variable 2/4] + low steani line pressure
E600 psis 2/4] or low-low Tave [541 degrees 2/4]

unit two: high steani flow [ variable 2/4] + low-low Tave [541 degrees 2
/4]; low stean. line pressure [600 psis 2/43

b. c o n t a i n n.ent pressure 2.9 psis 2/4

REFERENCE: NS-11-81, 94-95 .

ANSWER 6.15 (1.00)

a. unit one or two air handler slycol t e n4 p e r a t ur e high

j b. r ef riser at ion con:Pr essor lockout or fsilute
~

c .- unit one or two air handler slycol teniperature low
d. refri3eration conpressor oil teniperature high

;

e. slycol circulating punip failurei

f. slycol c i r c u l a t i re s pi.inip d i s c.h a r, e pressure low-

6 @7'N4' bDb 6 '' [4 0 .25 each]REFERENCE: NS-14-49

wa a cm u wa&y & >f a n ) q q <( u 2 , 9 ?.OLL up-

4 .2 ola-3w/ f

J'^ b a ei v
-

WL C.h LCuN L1LOh .'. SV^I . W
.

. .

1"

pgpzad W u, ch~e n MXk w io %-
.

/-
,

k \ S N 'h L Y*[ f fu ~~ f ~

,

. . -. - -_ _- -_- . - _ - - _ -.
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6. ~ PLANT. SYSTEMS, DESIGN,oCONTROL,.AND INSTRUMENTATION PAGE 2B - -
------------------------------------------------------ ., __

ANSWERS -- COOK 1f,2 -85/02/26-T BURDICK '

-ANSWER 6.16 (1.75)

s.1. Provides a high gain at low power and b low gain at high power for
uniforni r ; s p e r: e . c c W M v 4 '///@% E0.53f

2. cove.. g nucle,ar. power and turb ne power E0.53
CG~ <P w .eudy

b.1. O or 8 seni
2.-8 spm
3. 72 spm E.25 each3
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7. . PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND PAGE 29 --.
_________________m______________________________

--RADIOLOGICAL CONTROL ,

____________________

ANSWERS -- COOK 1&2 -85/02/26-T BURDICK

ANSWER 7.01 (1.00)

To satisfy assumptions ~niade in the FSAR accident analysis of a rod with-
drawal accident.

REFERENCE: 4022.002.001

ANSWER 7.02 (3.00)

a. 5 neinutes
b. 30 n. i nu t e s
c. 1. close seal injection needle valves

2. cool down pump bearing at one degree per nii nu t e or less
d. 1. 41 seal leakoff > 6 spm + other indications of failure

2. 41 seal leakoff < .2 spn + outlet temperature increasing
3. 4i seal outlet flow > 185 F + flow decreasing
4. 41 seal DP < 200 psid + high leakoff flow

+ leakoff flow5. thermal barrier CCW ten.perature high annonciator
,

increasing
6. RCP bearing temperature > 210 F
7. RCP motor bearing temperatures > 200 F + other indications of

bearing failure
8. RCP vibration ) 15 mils increasing rapidly or > 20 niils and increas-

iris sl owl y -
9. R C P n.c.t o r winding > 145 C

10. CCW flow lost for two minutes
- 11. CCW flow lost + seal water > 175 F
12. CCW flow lost + leskoff > 200 F
13. CCW flow lost + either motor bearing > 185 F

REFERENCE

REFERENCE : 4022.002.001

ANSWER 7.03 (2.00)
'

a. excessive control rod insertion
b. failure of a rod to drop during a reactor trip
c. uncontrolled cooldown

v.a.eg. ara r ,w u N' red c { L,s u~SDM less than regd. -

c'4
REFERENCE: 4022.005.002 7 00.5 each]

-
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-7. ' PROCEDURES - NORMAL, ABNORMAL, EMERGENCY AND ' PAGE 30*-

~~~~ d656E6G56kE"_5NTR6E~~~~~~~~~~~~~~~~~~~~~~~~
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.____________ _______

ANSWERS -- COOK 182 -85/02/26-T BURDICK
,

ANSWER 7.04 (2.00)

e. Not before the RWST low level E.253 or when the lower containment level
sump reaches 97% E.253 but before the RHST-low-low level E0.53

b. 20- hours E.253 to prevent excess boron concentration in the reactor
vessel E.753

' REFERENCE: 4022.008.002

ANSWER 7.05 (2.50)

a. Verify.all automatic actions and manually initiate any that have not
occured.

b. Verify charging flow through the boron injection tank to the RCS.

c. Verify AFW flow to the SC's.

d. Verify that heat is being removed from the RCS by the SG's.

e. If phase D occurs verify main steam stop valves close and containment
spray initiates.

REFERENCE: 4023.001.002, step 4.2 E.5 each3

ANSWER 7.06 (1.00)

d.

REFERENCE: 4021.001.001 step 4.1.15

ANSWER 7.07 (1 00)

n.'When the dosimeter is greater than 20% of scale before entry into a
controlled area.

b. When the dosimeter is at 80% of scale while in a high rad area.

REFERENCE: PMP 6010. RAD.001, page 61 [0.5 each]

j fL



7. PROCEDURES NORMAL, ABNORMAL, EMERGENCY AND PAGE 31 ..

~~~~ 5656E66565E 66UTR6E~~~~~~~~~~~~~~~~~~~~~~~~ --
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____________________

ANSWERS -- COOK 182 -85/02/26-T BURDICK

ANSWER 7.08 (1.00)

b.

REFERENCE: 4021.001.001 step 4.1.1

ANSWER 7.09 (1.00)

a.

REFERENCE: 4021.001.001 step 6.10

ANSWER 7.10 (1.00)

a. 1.25 Ren, per quarter
b. 1.0 Rem per quarter

REFERENCE: PHP 6010. RAD.001, pase 36

'

ANSWER 7 11 (1.00)

c. %

REFERENCE: 4021 001.003 step 4.19

ANSWER 7.12 (1.00)

b.

REFERENCE: 4021.001.004 step 4.2

ANSWER 7.13 (1.00)

8.

REFERENCE: 4021.001.004 step 4.12.1
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7. ~ PROCEDURES - NORMAL, ABNORMAL,. EMERGENCY AND PAGE 32--'
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____________________

ANSWERS -- COOK 1&2 -85/02/26-T BURDICK

ANSWER 7.14 (1.00)

a.

REFERENCE: 4021.001.004 step 4.16.3

' ANSWER 7.15 (1.00)

a.

. REFERENCE: 4021.001.004
'

ANSWER 7.16 (1.00)

d.

REFERENCE: 4021.002.003 steps 4.4 and 5,4.7,4.12

ANSWER 7.17 (2.00) -

e. one wide ranse Th is less than 350 degrees

b. wide ranse RCS pressure is greater than 700 psis and stable or increas-
ins

c. pressurizer water level is greater than 20 % of span and risins

d. RCS subcooling is at least 45 destees using Th RTD's or 33 degrees
usins thern.ocouples

REFERENCE: 4023.001.005 step 5.2.6

ANSWER 7.18 (1.50)

a. PET if the TSC is activated

b. advisory support group if the EOF is activated

c. NRC

REFERENCE: 4023.001.015 step 2.5 E0.5 each]
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8.' CONDITIONS, AND LIMITATIONS PAGE 33 '''____ ADMINISTRATIVE PROCEDURES,______________________________________________________ .. ._

ANSWERS -- COOK 1&2 -85/02/26-T BURDICK

ANSWER 8.01 (2.00)

With less than four loops operable above 541 degrees:

a.TheRPSbhstables from the affected loop must be tripped within one
hour or [1.03

b."The RCS ten.per atur e must be reduced below 541 degrees [1.03

REFERENCE: LER and T.S. 3.3.1.1

ANSWER 8.02 (3.00)

a. No, since neither the train in test nor the train in off are operable.

b. No, since this settin3 would not allow for adequate flow or pressure
in the event of an accident.

c. No, since they must be capable of automatic starting in these n.o d e s .

REFERENCE: LER, T.S.
.

ANSWER 8.03 (2.00)

The surveillance test for each train are now covered by seperate rather
than conimon pr ocedures. g //.,0c.nGACF/;T JC4/F/6T/dd

[fhbb fREFERENCE: LER

ANSWER 8.04 (1.00)

A double astrisk will appear before the procedure nun.ber.

REFERENCE: PMI-2010

ANSWER 8.05 (1.00)

b.

REFERENCE: PMI-2010

.
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8. ADMINISTRATIV,E PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 34'''
__________________________________________________________

. .. ._

'

ANSWERS -- COOK 182 -85/02/26-T BURDICK

ANSWER 8.06 (1.00)

c.

REFERENCE: PMI-2110

ANSWER 8.07- (1.00)

e.

REFERENCE: PMI-2260

ANSWER B.08 (1.00)

b.

REFERENCE: PMI 2270

ANSWER 8.09 (1.00)

'c.

REFERENCE: PMI 4010

ANSWER 8.10 (1.00)

b. (j v' (k--
REFERENCE: OSO 061

.
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8.- ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 35 --

____'__________________.________________..__________________ ,, _

4
-

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

ANSWER B.1d (2.00)

1. Events defined by 10 CFR 20 involving;
a. radiation exposure to personnel.
b. radioactive releases.
c.-loss of facility operations
d. damage to property

2. Events defined by 10 CFR 50 involving:
a. declaration of emergency classes
b. plant shutdown required by technical specifications
c. deviations from technical specifications in an emergency as necessary

to protect the public health and safety.
d. any serious degradation of the nuclear plant including it's principal

safety barriers.
e. unanalyzed conditions that significantly compromise plant safety.
f. a condition-that is outside the design basis of the plant.
S. conditions not covered by the plant's ope, rating and en,ergency proce-

dures.
h. any natural phenomenon or other e::t er nal condition that poses a

threat to plant safety or significantyly hampers site personnel in,

the performance of duties necessary for safe plant operation.
i. any event that results or should have resulted in ECCS discharge to

the RCS as a result of a valid signal.
J. any event that results in a loss of emergency assessment capability,

offsite response capability, or communications capability.
'

L. any event that poses an actual threat to the plant safety or
significantly hampers site personnel in the per f orn.ance of duties
necessary for the safe operation of the plant including fire, t o::i c
gas releases or radioactive releases.

REFERENCE: 10 CFR 20.403 AND 10 CFR 50.72 ES 0 .4 each]
,
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'8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS PAGE 36
_ --.____,______a______________________________________________

ANSWERS -- COOK 182 -85/02/26-T BUR' DICK -- -

,

ANSWER 8 12 (3.50)

e.'. Imbalance between the predicted and actual steady state reactivity
equal to or greater than 1%.

2. A shutdown margin less than specified in tech. specs.
3. Short term reactivity increases corresponding to less than a 5 second

period.
,4. Unplanned criticality.
5. Unplanned insertion of more than .5% of reactivity while suberitical.

& %Q/ / $ C f/$ $d.7) [3 0 .5 each3
b.1. E::tention of a single interval by /25% of the specified interval. E.253

2. Extension of three consecutive intervals by 325% of the specified
interval. C*253

r -

i n <E' - h o u r f E.253c.1. hot.stby
2. cold shutdown in fe-hour s 7 M 4 M 7 6. g

m ,

"'I A E.253

f7[ E.253d.1. Stay in mode four
2. Cannot enter a higher mode until LCO's for current / node are met. E.753

REFERENCE: TECH SPECS -

.

ANSWER B.13 (2.00)

s.1. unusual e' vent: local action onlyi no threat to publici

2. alert: actual or potential degradation of plant safetyi could affect
public safety

3. site e n.e r g e n c y ; actual failure of plant functions needed to mitigate
the events for protection of the public

4. general en.er ger cy; actual cor e damage with imn.inent potential for loss
of c o n t a i n nie n t integrity-

b.1. Area close to CR where e::per ienced per sonnel can provide technical
support and assistance to plant operations.

2. Area within site boundary. ,

REFERENCE: EMERGENCY PLAN PROCEDURES

>

!

c n
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8. ADMINISTRATIVE PROCEDURES, CONDITIONS, AND LIMITATIONS ~

PAGE 37"

. ---.___________,______________________________________________
,

ANSWERS -- COOK 1&2 -85/02/26-T BURDICK -- -

ANSWER 8.14 (1.50)

a. 1. Plant Rad Protection Supervisor
2. Rad Protection Supervisor
3. Shift Supervisor
4. Technical Superintendent
5. Duty Staff Supervisor [0.25 each]

; b. only a reSular RWP [0.253

REFERENCE: PHP.6010. RAD.001, page 88

ANSWER 8.15 (2.00)

a. Perform a plant shutdown so as to be in at least hot standby in one
hour. T.(p "f~j-f& C b'^r&Dk 3 QSC"

b. Deterniine that the shutdown margin requirement is satisfied within one
-hour and be in hot standby within six hours.

REFERENCE: TS 3.1.3.1, 3.4.1.1
.


