ES-401 Question 1 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # CE/E02.EK3.1
Importance Rating 3.2

K/A statement: Knowledge of the reasons for the following responses as they apply to the (Reactor Trip
Recovery): Facility operating characteristics during transient conditions, including coolant chemistry and
the effects of temperature, pressure, and reactivity changes and operating limitations and reasons for
these operating characteristics.

Proposed Question:

The Plant has been at 100% power for the last 30 days. During the performance of EOP-2.0,
"Reactor Trip Recovery," which one of the following describes the expected response of reactor
power?
After the initial rapid power reduction, reactor power will stabilize at . . .

A. 10* % and then slowly lower over a period of hours.

B. The subcritical multiplication level and then slowly lower.

C. The subcritical multiplication level and then remain at that level.

D. 10*% and then rise slowly over a 24 hour period as Xenon burns out.

Proposed Answer: B
Explanation (Optional):

A. Incorrect, applicant selects incorrect power level (reactor is still critical at this power
level)

Correct, EOP-2.0 provides this guidance and trend

Incorrect, applicant selects correct power level but incorrect trend

Incorrect, applicant selects incorrect power level and misinterprets the significance of
Xenon for these conditions

oW

Technical Reference(s): EOP-2.0 Basis
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank # X



Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam Palisades 2003
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 5
55.43

Comments:



PALISADES NUCLEAR PLANT ProcNo  EOP-2.0

EMERGENCY OPERATING Revision 12

FPROCEDURE BASIS Page 2 of 20

REACTOR TRIP RECOVERY BASIS

As a result of the Reactor trip initiation, the control rods will be rapidly inserted. Steam flow
to the Main Turhine will be terminated and the Main Generator cutput breakers will open.

A rapid decrease in Reactor power and a negative startup rate will be obsenved. This rapid
decrease is followed by a decrease in indicated power (approximately -1/3 decades per
minute) until the subcritical muliplication level is reached. Indicated power will stabilize at
the subcritical multiplication level and decrease slowly over a period of hours.




ES-401 Question 2 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 008.AK2.02
Importance Rating 2.7

K/A statement: Knowledge of the interrelations between the Pressurizer Vapor Space Accident and the
following: Sensors and detectors

Proposed Question:
The crew is performing AOP-23, “Primary Coolant Leak,” to attempt to isolate a PCS leak.
Given the following plant conditions:

Containment radiation levels are rising
Pressurizer level is rising

Charging flow has lowered

Letdown flow has risen

Quench Tank level is 72% and stable

Steam Generator levels are at 66% and stable

Which of the following is the most likely location of the leakage?
A. Charging Line inside of Containment
B. Letdown Line inside Containment
C. Pressurizer Power Operated Relief Valve

D. Pressurizer Vapor Space

Proposed Answer: D
Explanation (Optional):

Due to the increasing Containment Radiation levels and the increasing Pressurizer (PZR) level,
choice D is correct. If a PZR Safety Valve were leaking, Quench Tank (QT) level would be
increasing rather than stable and containment radiation would be stable unless the rupture disk
on the QT blows. If the Charging or Letdown line were leaking, PZR level would not be
increasing. However, the decreasing Primary System pressure (swell of the PZR) will cause
Charging flow to decrease and Letdown flow to increase.

A. Incorrect, a charging line leak inside containment would not cause PZR level to rise.
B. Incorrect, a letdown line leak inside containment would not cause PZR level to rise.
C. Incorrect, a leak from a PZR PORYV would cause QT level to rise, not remain stable.



D. Correct, PZR vapor space is leaking into the containment atmosphere, causing
containment radiation to rise and PZR level to rise.
Technical Reference(s): PL-PCS, Primary Coolant System Lesson Plan

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New

Question History: Last NRC Exam Palisades 2005

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:
Question modified from Palisades 2005 NRC Exam (Question 2). Edited stem and
rearranged distractors. Replaced one distractor with new.



PL-PLCS Pressurizer Level Control System Rev. 5

A. Impact on the following systems due to loss or malfunction of Pressurizer Level Control
including loss of inputs:

1. CVCS

a. Charging Pumps will start or stop and/or P-55A speed changes depending on
nature of malfunction or loss.

b. Letdown Orifices open or close depending on nature of malfunction or loss.
2. PCS

a. Aloss or malfunction of PLCS affecting CVCS will cause PCS inventory to be
raised or reduced accordingly.

3. Pressurizer Pressure Control

a. Level channel failure can affect Pressurizer Heaters on lo-lo level cutout at 36%
on either Hot Cal channels.

b. Selector switch can remove affected channel from service to restore heaters.
4. Instrument Line Losses

a. Afailure of the wet leg (High side of DP cell) would result in indicated level to
rise.

1) Minimum Charging and Maximum Letdown.
2) This is also a Vapor space LOCA

b. A failure of the Low side results in a PCS leak! Enter Abnormal Operating
Procedures. Depending on the size of the failure, this could result in an
indicated PZR level of 0%. Maximum Charging and NO Letdown.

1) Zero percent (0%) indicated PZR level trips all PZR heaters and closes
Letdown Orifice Stop Valve (CV-2003)



ES-401 Question 3 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 00009.EA1.13
Importance Rating 4.4

K/A Statement: Ability to operate and monitor the following as they apply to a small break LOCA: ESFAS
Proposed Question:

Given the following conditions:

The Plant has just tripped from 100% power due to a small break LOCA.
Preferred AC Bus EY-20 was lost during the reactor trip.

Containment pressure is 3.4 psig.

Pressurizer pressure is 1540 psig.

With no operator action, which one of the following describes the response of both the Right and
Left Train ESS equipment?

A. NEITHER the Right nor Left Train ESS equipment will be running.
B. BOTH the Right and Left Train ESS equipment are running.
C. ONLY the Right Train ESS equipment is running.

D. ONLY the Left Train ESS equipment is running.

Proposed Answer: D
Explanation (Optional):

Preferred AC Bus EY-20 controls the Right Channel ESS equipment. With no control power to
actuate the equipment through, the ESS equipment on that Right Channel will not actuate when
necessary. Vital AC Bus EY-30 controls the Left Channel ESS equipment. The applicant needs
to understand which Vital AC Bus is critical for each Channel and must also understand that a
SIAS will occur on low PZR pressure (<1605 psia on 2/4 PZR pressure channels) or on high
containment pressure (>3.7 psi to 4.4 psi on 2/4 containment pressure channels).

A. Incorrect, applicant does not believe a valid SIAS will occur under the conditions.

B. Incorrect, applicant believes a loss of EY-20 does not affect Right or Left Channel
actuations.

C. Incorrect, applicant believes a loss of EY-20 will only impact the Left Channel.

D. Correct, see explanation

Technical Reference(s): DBD-2.05
(Attach if not previously provided,




including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



BALISADES NUCLEAR PLANT DED-2.05
DESIGH BASIS DOCUMENT Revision T
Page 32 of 127

TITLE: REACTOR PROTECTIVE SYSTEM
SAFETY INJECTION SIGNAL ANTICIPATED TRANSIENT WITHOUT SCRAM

The 515 Loqgic is shown on drawings E-17 sheets 3, 4, 5 and 6. The circuits
associated with the safety injection function including four Safety Injection Detection
circuits for Low Pressurizer Pressure, four Containment High Pressure circuits, 515
hlock logic, two independent test circuits and two independent actuation channel
contral circuits {left and right). The two actuation channels initiate operation of two
redundant 515 equipment groups. For additional information on these circuits see
Tables A-4 through A-7. Components actuated by the SIS are discussed in their
respective system DBDs.

The 513 is initiated from two-out-of-four Low-Low Pressurizer Pressure,
two-out-of-four Containment High Pressure or manually using either of two push
huttons. When pressurizer pressure readings are between the low and low-low
pressure setpoints the SIS can be manually blocked. The eguipment actuated by
the SIS signal will vary depending on whether or not offsite power is available.

The left channel 315 is powered from Vital Bus EY-30 and the right channel SIS is
powered from vital bus EY-20. The circuits are functionally identical so only the left
channel will be discussed. Upon receipt of a two out of four channel Low
Pressurizer Pressure (or Containment High Pressure) SIS initiation signal (and
assuming a 515 block signal of the Low Pressurizer Pressure signal is not present)
the SIS initiation relays are energized. |If offsite power is available the SIS auxiliary
relays will initiate the simultaneous start of the Engineered Safeguards equipment. [If
offsite power fails or is not available, the diesel generators receive an automatic start
signal and most loads will be automatically shed in preparation for automatic
sequenced loading. Without 515 actuation the normal shutdown {(NSD) sequencer
logic will operate to load the diesel; with SIS actuation the design basis accident
(DBA) sequencer logic will operate (see Sequencer DBD 5.05).

1. Manual Initiation of Safety Injection

A left-channel ({right-channel) SIS can be manually initiated with pushbutton
PB1-1 (PB1-2) which is located on the left (right) section of panel EC-13.



ES-401 Question 4 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000011.EA2.05
Importance Rating 3.3

K/A Statement: Ability to determine or interpret the following as they apply to a Large Break LOCA:
Significance of charging pump operation.

Proposed Question:
Given the following:

The Plant tripped from full power due to a large break LOCA.

The Crew has implemented EOP-4.0, “LOCA Recovery.”

PCS temperature is 540°F and stable

PCS pressure is 1200 PSIA and lowering

The Crew has determined that PCS cooldown is required

2400V Bus 1D is de-energized

P-55C, Charging Pump, is in service providing 40 GPM charging flow

Based on the given conditions, PCS cooldown __(1)  commence (2) .

A. (1) may
(2) with no restrictions

B. (1) may
(2) but must be stopped at 490°F to verify shutdown margin

C. (1) cannot
(2) until additional charging pumps are started

D. (1) cannot
(2) until adequate shutdown margin has been verified

Proposed Answer: A
Explanation (Optional):

EOP-4.0 basis document states it is allowable to commence PCS cooldown as long as
emergency boration is in progress. Loss of bus 1D results in loss of LC-12 therefore P-55A and
P-55B have no power, in addition this also results in loss of MCC-2 and there is no boric acid
pump feed available but boric acid gravity feed is in service (activated on SIAS at PCS pressure
of 1605 psia ). Charging pump P-55C is in-service providing 40 GPM charging line flow (this is
greater than the minimum of 33 GPM required for emergency boration).

A. Correct, see explanation.



B. Incorrect, part 1 is correct. Part 2 is incorrect as the applicant may confuse this as being
correct, this response actually comes from a requirement in EOP-3 for SBO to verify the
Reactor will remain shutdown at 50 degree intervals

C. Incorrect, the applicant incorrectly believes that additional charging pumps must be started
to support emergency boration when in fact P-55C is providing 40 GPM charging flow
(procedure requires minimum of 33 GPM)

D. Incorrect, the applicant incorrectly believes that SDM must first be verified prior to
commencing cooldown

Technical Reference(s): EOP-4.0, EOP-9.0 RA
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10
55.43

Comments:
Question from Palisades 2014 Audit Exam.



PALISADES NUCLEAR PLANT Proc No EOP-4.0]
EMERGENCY OPERATING Revision 14
PROCEDURE BASIS Page 51 of 311

TITLE: LOSS OF COOLANT ACCIDENT RECOVERY BASIS

STEP 19

NOTE: |F emergency boration is in
progress, THENM cooldown may
commence/continue while the
required shutdown margin value

is calculated.

@ 19. VERIFY PCS boron concentration 19.1. 1E PCS boron concentration is less
greater than or equal to required than required boron concentration,
boron concentration as verified by THEM PERFORM BOTH of the
sample or hand calculation. Refer following:

to EOP Supplement 35.
a. ENSURE emergency boration is

a. IF Emergency boration is in in progress.

progress
AND PCS boron concentration b. WHEN required boron
is greater than or equal to concentration is reached,
required boron concentration, THEN SECURE emergency
THEN SECURE emergency boration. Refer to EOP
boration. Refer to EOP Supplement 40.
Supplement 40.

CEN-152 | OCA Step-

None

Technical Basis:

The intent of this step is to maintain the [reactor shutdown] throughout the cooldown.

To accomplish this, the operator verifies boron concentration is greater than or equal to the
required boron concentration by sample results or hand calculation using EOP Supplement
35. The operator may have to emergency borate to obtain the required PCS boron
concentration.

If a PT Curve maximum cooldown rate is maintained, Pressurizer level may not be able to
be maintained constant during the initial stages of the cooldown. Therefore, Pressurizer
level may lower. This outsurge from the Pressurizer will tend to dilute the PCS boron
concentration. The possible dilution effects should be considered in determining cold
shutdown boron concentration.




Proc No EOP-4.0| PALISADES NUCLEAR PLANT PALISADES |

Revision 14 EMERGENCY OPERATING

Page 52 of 311 PROCEDURE BASIS

NUCLEAR PLANT

TITLE: LOSS OF COOLANT ACCIDENT RECOVERY BASIS

Training Emphasis

Cooldown is allowed prior to establishing the required boron concentration as long as
emergency boration is in progress. Emergency boration will maintain the required
shutdown margin when the cooldown rate is within the allowed technical specification
cooldown rate. If plant conditions do not dictate immediately cooling down, then the boron
concentration should be established prior to cooling down to T, less than 525°F. This is
a judgement call that must be made by the on-shift SROs based on present plant
conditions.

f Proc No EOP-9.0)
PALISADES NUCLEAR PLANT Resource Assessment Tree A

EMERGENCY OPERATING PROCEDURE |Reuvision 19

Page 3of3

TITLE: FUNCTIONAL RECOVERY PROCEDURE

CHARGING SYSTEM
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ES-401 Question 5 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 _
Group # 1 -
K/IA # 000015/17.AA2.08
Importance Rating 3.4

K/A Statement: Ability to determine and interpret the following as they apply to the Reactor Coolant Pump
Malfunctions (Loss of RC Flow): When to secure RCPs on high bearing temperature.

Proposed Question:

The Plant is at 100% power when inadvertently, CV-0940, CCW Return From Containment,
closes and cannot be opened.

The crew is performing AOP-29, “Primary Coolant Pump Abnormal Conditions,” in conjunction
with AOP-36, “Loss of Component Cooling.”

Which of the following bearing temperatures would require a manual reactor trip and trip of the
affected PCP?

A. Upper Guide bearing temperature 170°F
B. Lower Guide bearing temperature 182°F
C. Upper Thrust bearing temperature 180°F
D

. Down Thrust bearing temperature is 171°F

Proposed Answer: B
Explanation (Optional):

Based on the spurious Containment Isolation Signal, CCW flow to the PCPs is isolated.
Therefore, per AOP-29, the reactor trip criteria are:
e Loss of CCW AND
o Any PCP bearing temperature exceeding:
» Upper Guide bearing — 175°F
* Lower Guide bearing — 175°F
= Upper Thrust bearing — 185°F
= Down Thrust bearing -175°F
o Any PCP Lower Seal temperature exceeding 185°F
o Any PCP Vapor Seal temperature exceeding185°F

Incorrect, below the limit of 175°F
Correct, above the limit of 175°F

Incorrect, below the limit of 185°F
Incorrect, below the limit of 175°F

oow>



Technical Reference(s): AOP-29, AOP-31

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10
55.43

Comments:



PALISADES NUCLEAR PLANT Proc No

ABNORMAL OPERATING Revision

PROCEDURE

NUCLEAR PLANT Page

PRIMARY COOLANT PUMP ABNORMAL CONDITIONS

REACTOR AND EQUIPMENT TRIP CRITERIA

Reactor Trip

Loss of CCW AND:

o Any PCF beanng temperature exceeds setpoint
- Upper Guide 175°F
- Lower Guide 175°F

- Upper Thrust 185°F
- Down Thrust 175°F

o Any PCP Lower Seal temperature exceeds 185°F
o Any PCP Vapor Seal temperature exceeds 185°F
Any PCP vibration greater than 259 mils

Imminent PCP failure corroborated by other indications

Equipment Trip

Affected Operating Primary Coolant Pump(s)

o Any Reactor Trip criteria met

@ = Confinuously applicable step *.— Hold Point




ES-401 Question 6 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000022.G2.4.47
Importance Rating 3.4

K/A Statement: Ability to diagnose and recognize trends in an accurate and timely manner utilizing the
appropriate control room reference material.

Proposed Question:
Given the following conditions:

The Plant is at 100% power.

An instrument failure caused letdown to isolate and letdown cannot be quickly restored.
Charging was manually secured per SOP-2A, “Chemical Volume and Control System.”
PCS Tave temperature is stable.

With no further operator action, what is the expected effect of the above conditions?
A. Pressurizer level lowers, Volume Control Tank level rises.
B. Pressurizer level is constant, Volume Control Tank level lowers.
C. Pressurizer level lowers, Volume Control Tank level is constant.

D. Pressurizer level is constant, Volume Control Tank level rises.

Proposed Answer: A
Explanation (Optional):

A. Correct, Primary Coolant Pumps controlled bleed-off (CBO) is still rejecting back to the
VCT, causing level to rise in the VCT. VCT level will have to be maintained manually by
cycling the VCT drain valve. Meanwhile, due to a coolant outflow to CVCS via CBO,
PZR level will drop due to a lack of makeup (charging was manually secured).

B. Incorrect, PZR level will drop due to CBO back to CVCS (which is isolated). VCT level
will rise due to the input from the PCS via CBO.

C. Incorrect, VCT level will rise due to CBO back to CVCS (which is isolated).

D. Incorrect, PZR level will drop due to CBO back to CVCS (which is isolated).

Technical Reference(s): Primary Coolant System Lesson Plan
(Attach if not previously provided,
including version/revision number)




Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NHUCLEAR PLANT Proc Mo SOP-2A
SYSTEM OPERATING PROCEDURE Revigion 85
Page 43 of 137

TITLE: CHEMICAL AND VOLUME CONTROL SYSTEM

7.3 CHARGING AND LETDOWN SYSTEM OPERATION

7.3.1 To Stop Charging and Letdown at Rated Conditions

d.

PLACE CV-2023, lon Exchangers Bypass in BYPASS.

CAUTION

Pressurizer level will lower at 4 gpm without
charging system in operation (approximately
16 min per % of level).

PLACE Charging Pumps Control Select Switch for P-55B and P-55C in
MAMUAL.

STOP Charging Pump(s) AND IMMEDIATELY CLOSE Letdown Orifice Stop
Valves by placing the following handswitches to CLOSE:

. HS-2003, Letdown Crifice Valve Switch
. HS-2004, Letdown Orifice Valve Switch

. HS-2005, Letdown Orifice Valve Switch

WARNING

Unless vented and purged, explosive hydrogen
will be released from the VCT if the VCT is
allowed to drain completely. Refer to

Section 7.4.2.

OPERATE NMV-CWC2086, VCT Drain Valve, as needed to compensate for
primary coolant pump controlled bleedoff flow of approximately 4 gpm.



ES-401 Question 7 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000025.AK1.01
Importance Rating 3.9

K/A statement: Knowledge of the operational implications of the following concepts as they apply to Loss
of Residual Heat Removal System: Loss of RHRS during all modes of operation

Proposed Question:

Given the following conditions:

The Plant has tripped due to a large break LOCA.

The Crew has transitioned to EOP-4.0, “Loss of Coolant Accident Recovery.”
The 1C Bus is ENERGIZED.

The 1D Bus FAULTED 10 minutes ago and cannot be restored.

SIRW Tank Level is 2%.

Based on the current plant conditions, which of the following equipment actuations will NOT
occur?

A. P-67B LPSI Pump, TRIPS
B. CV-3071, P-66A Subcooling Valve, OPENS
C. CV-3002, Containment Spray Isolation Valve, THROTTLES

D. CV-0826, CCW Heat Exchanger SW Outlet Valve, FULL OPEN

Proposed Answer: B
Explanation (Optional):

The Recirculation Actuation Signal (RAS) occurs at 2% SIRWT level. As a result, various
actions automatically occur (see reference material).

A. Incorrect, LPSI Pumps receive a trip signal generated by the RAS. P-67B will trip. P-
67A tripped on the 1D Bus fault prior to the RAS actuation.

B. Correct, CV-3071 requires P-66A to be running in order to open. With the pump tripped,
(loss of bus 1D) the valve will remain closed and not open on the RAS.

C. Incorrect, CV-3002 repositions from fully open to throttled to increase the NPSH for the
HPSI and CSS Pumps.

D. Incorrect, the CCW Hx SW Outlet valves fully open to allow maximum SWS flow and
thus maximum cooling of the CCW flow.



Technical Reference(s): DBD-2.01
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT DBD-2.01
DESIGN BASIS DOCUMENT Revision 11
Page 74 of 149

TITLE: LOW PRESSURE SAFETY INJECTION SYSTEM

TABLE 2.4-7
Components Actuated By RAS

Components Action Result

P-67A, P-67B Trip'" Trip LPSI pumps |

CWv-3029, CV-3030 Open Open suction to containment sump

CW-3031, CV-3057 Close Remove suction from SIRWT

Cw-3027, CV-3056 Close'® Stop recirculation to SIRWT

cv-3070%, cv-3071")  Open Open subcooling, aligns containment
spray discharge with HPSI suction

Cw-3001, CVv-3002 Throttle Throttle Containment Header

_ Isclation Valves

Cv-3001% Close Close containment header isolation
valve

CW-0823, CV-0826 Open Allow maximum SWS flow through
CWHX

CW-0945, CV-0946 Open Send CCW to CCWHX

CW-0821, CV-0822 Close Allow SWS flow through CV-0826
and CV-0823 for maximum flow from |
CCWHX

(1) Trip requires SS143-206 (SS143-111) to be in locked on position.
(2) Action requires H5-3027A and H3-3056A to be in closed position.
(3) Action requires open containment sump valve CV-3030 and running HPSI P-66B.
(4) Action requires open containment sump valve CV-3029 and running HPSI P-66A.
(5) Action requires a failure of CV-3030 sump valve to open on RAS.

Reference drawings: SIS Test and RAS Logic Diagram, E-17, Sheet 5.



T
ES-401 Question 8 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000026.AK3.02
Importance Rating 3.6

K/A Statement: Knowledge of the reasons for the following responses as they apply to the Loss of
Component Cooling Water: The automatic actions (alignments) within the CCWS resulting from actuation
of the ESFAS.

Proposed Question:

Plant conditions are as follows:

A Plant startup is in progress with the Plant in Mode 2.

P-52A, Component Cooling Water (CCW) Pump, is running.

P-52B and P-52C, CCW Pumps, are in standby.

A Loss of Offsite Power (LOOP) has just occurred.

Both Diesel Generator 1-1 and 1-2 are running loaded.

CCW pump P-52A tripped and would NOT restart following the LOOP.

ONE minute later, a Safety Injection actuation occurred due to a small break LOCA.

With no operator action, which ONE of the following describes the configuration of the CCW
system at this time?

A. ONLY CCW pump P-52B supplying all CCW loads due to the failure of CCW pump
P-52A.

B. ONLY CCW pump P-52C supplying all CCW loads due to the failure of CCW pump
P-52A.

C. TWO CCW pumps supplying all CCW loads due to SIAS start of CCW pump P-52B.

D. TWO CCW pumps supplying all CCW loads due to CCW low pressure start of CCW
pump P-52B.

Proposed Answer: A
Explanation (Optional):

On a SIAS accompanied by a LOOP, P-52C will start only due to a CCW low pressure signal to
prevent unnecessary diesel loading. In this case, P-52A tripped upon the NSD sequencer start.
P-52B will start on the NSD sequencer and subsequently again (receive a second start signal)
on the DBA sequencer. The DBA sequencer will actuate due to the SIAS that occurred as a
result of the LOCA. Since only P-52B will be running at the time of the SIAS, a low pressure
signal would not be generated, as the CCW pumps are designed for 100% capacity post-DBA.



A low pressure auto-start condition would be expected upon receipt of a RAS (both CCW HXs
inlet valves receive an open signal), which is not present in this case. The applicant must
understand the automatic operation of the CCW pumps on a LOOP and a LOCA, as well as the
transient operating parameters of the system.

A. Correct, see explanation

B. Incorrect, see explanation.
C. Incorrect, see explanation.
D. Incorrect, see explanation.

Technical Reference(s): DBD-1.01, FSAR Chapter 9 Section 9.3.3 Rev 24
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 8
55.43

Comments:



PALISADES NUCLEAR PLANT DBD-1.01
DESIGN BASIS DOCUMENT Revision 9
Page 60 of 132

TITLE: COMPONENT COOLING WATER SYSTEM

3.3.6.6

Emergency Actuation - CCW Pumps

The following table shows the actuation of the CCW pumps from emergency signals:

TABLE 3-4
CCW PUMP EMERGENCY ACTUATION
Signal Pumps Actuation
sis@ P-52A, P-52B, P-52C Start
Load Shed P-52A, P-52B, P-52C Trip
NSD Sequence®™ P-52A, P-52B, P-52C'? Start
DBA Sequence'” P-52A, P-52B, P-52C'? Start

(a)

(b}

(c)

(d)

With offsite power available.
With a loss of offsite power.
SIS accompanied with a loss of offsite power.

P-52C starts with the NSD/DBA sequence only in conjunction with a CCW
low pressure signal (from PS-0918) to avoid unnecessary diesel loading.



FSAR CHAPTER 9 - AUXILIARY SYSTEMS Revision 29

SECTION 9.3

Page 9.3-6 of 9.3-7

The LOCA response analysis provided a temperature higher than the
140°F system design temperature downstream of the CCW heat
exchangers. Reference 63 was completed to revise the design
temperature of the portion of the system downstream of the CCW heat
exchangers to the shutdown cooling heat exchangers to 165°F

9.3.3 DESIGN ANALYSIS

9.3.3.1 Margins of Safety

1.

Any one of three pumps is capable of supplying component cooling
requirements during normal Plant operation. During shutdown, one
pump can furnish at least 50% of the maximum shutdown cooling
water requirements. For post-DBA operation, one pump can furnish
100% of the required capability for cooling the containment spray and
safety injection recirculation water. For the Left Channel DBA
condition, containment cooling is achieved using two containment
spray pumps. For the right channel DBA, containment cooling is
achieved using one spray pump and containment air coolers (WVHX-1, 2
& 3), which do not require CCW.



ES-401 Question 9 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000029.EK1.03
Importance Rating 3.6

K/A statement: Knowledge of the operational implications of the following concepts as they apply to the
ATWS: Effects of boron on reactivity

Proposed Question:
Given the following conditions:

The Plant is at 43% power while shutting down for a refueling outage.
Primary Coolant Pump P-50C spuriously tripped.

The reactor did not automatically trip.

Attempts to trip the reactor per EOP-1.0, “Standard Post-Trip Actions,” were
unsuccessful.

e A 40 gpm emergency boration was initiated.

Which statement below correctly describes the expected effect on Moderator Temperature
Coefficient (MTC) and Axial Shape Index (ASI) due to the emergency boration?

MTC willbe__ (1) and ASI willbe _ (2) .

A. (1) Less negative
(2) More negative (less positive)

B. (1) More negative
(2) More negative (less positive)

C. (1) Less negative
(2) More positive (less negative)

D. (1) More negative
(2) More positive (less negative)

Proposed Answer: A
Explanation (Optional):

A. Correct, as negative reactivity is added to the PCS and temperature decreases, MTC will
increase (become less negative) and ASI will decrease (become more negative). Due to
the boration, MTC will add more positive reactivity to the top half of the core than the
bottom half of the core and ASI will shift negative.

B. Incorrect, part 1 is incorrect. The applicant believes the value of MTC will become more
negative as boron concentration rises.



C. Incorrect, part 2 is incorrect. The applicant believes that ASI will become more positive
(less negative) as boron concentration rises.
D. Incorrect, both parts are incorrect.

Technical Reference(s): EM-04-17, General Physics course 192004
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 1
55.43

Comments:



Proc No EM-04-17
Attachment &
Revision 22

Page 1 of 1

CORE PARAMETER CHANGE AND CORRESPOMDING AS| EFFECT GUIDELINES

PARAMETER cavse | S0 e roeren L ASI WILL
BEING CHANGED TOWARDS BECOME
Power More negative
PCS Temperature Reduction | Top Half of Core or less positive
Power More positive
{(with negative MTC) | Escalation | Bottom or less negative
More negative
Rod Position Withdrawal | Top or less positive
More positive
(ARO to Midpoint) Insertion Bottom or less negative
More negative
Boration Top or less positive
More positive
PCS Boron Dilution Bottom or less negative
PALISADES NUCLEAR PLANT Proc No EM-04-17
ENGINEERING MAHUAL PROCEDURE Revision 22
Page 10 of 15
TITLE: AXIAL SHAPE INDEX (ASIl) CONTROL
NOTE: As the Moderator Temperature Coefficient (MTC) becomes more negative near

EOC conditions, maintaining ASI within Target AS| = 0.05 band may not be
practical due to PDIL limitations above 75% power.




ES-401 Question 10 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000038.G2.2.44
Importance Rating 4.2

K/A Statement: Ability to interpret control room indications to verify the status and operation of a system,
and understand how operator actions and directives affect plant and system conditions.

Proposed Question:
Given the following conditions:

The Plant was tripped due to a Steam Generator Tube Rupture.
PCS pressure is 895 psia.

PCS subcooling is 55°F.

Primary Coolant Pumps P-50B and P-50C are running.

‘A’ S/G pressure is 790 psia.

‘A’ S/G has been isolated per EOP Supplement 12.

‘A’ S/G level is 73% NR and rising slowly.

‘B’ S/G level is 48% NR and stable.

Which ONE of the following is the preferred method to control level in the isolated steam
generator and minimize the spread of contamination?

A. Steam the ‘A’ S/G to atmosphere via the Atmospheric Dump Valves.
B. Steam the ‘A’ S/G to the condenser via the Turbine Bypass Valve.
C. Restore S/G blowdown to the condenser from ‘A’ S/G.

D. Lower PCS pressure below “A” S/G pressure and allow backflow to the PCS.

Proposed Answer: D
Explanation (Optional):

A. Incorrect, this will lower S/G pressure to further below PCS pressure which will increase
S/G level and increase the spread of contamination.

B. Incorrect, this will lower SG pressure to further below PCS pressure which will increase
S/G level. Steaming to the condenser would minimize the chance of release to the
environment, but still spread the contamination to the secondary.

C. Incorrect, re-establishing S/G blowdown will lower S/G level, but will spread
contamination to the secondary.

D. Correct, this will lower PCS pressure and reduce SG level by moving water into the
PCS. Contamination will be limited by putting the contaminated water back in the PCS.
With PCPs running, the potential for boron dilution is reduced.



Technical Reference(s): EOP-5.0 Bases
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam
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(Proc No EOP-3.0) PALISADES NUCLEAR PLANT

Revision 11 EMERGENCY OPERATING

Page 94 of 210 PROCEDURE BASIS

TITLE: STEAM GEMERATOR TUBE RUPTURE BASIS

d. STEAM the isolated S/G to
atmosphere using the ASDVs.

CEN-152 SGTR Step 27:

*27. Mainiain the isolated steam
generator level less than [top of the
indicated range] by ANY of the
following methods:

«  Lowering pressurizer pressure
to below isolated steam
generator pressure.

* Blowing down the isolated
steam generator to the
condenser.

«  Steaming the isolated steam
generator to the condenser.

«  Steaming the isolated steam
generator to atmosphere.

Technical Basis:
The intent of this step is to prevent overfilling of the isolated S/G.

The potential exists for primary coclant to flow through the fube rnupture into the isolated
S/G. This could fill the 5/G steam space and the main steam piping to the MSIV and result
in the inadvertent opening of the M35Vs. This would present an undesirable spread of
contamination.

If the isolated S/G level is rising due to PCS in-leakage, it should be allowed to confinue
rising to greater than the top of the tube bhundle (30% [top of the tube bundle], then
maintained less than 140% {110% for degraded containment conditions) [top of indicating
range]. The intent of this step is to maintain the isolated S/G level to prevent over filling
and keep the tubes covered.

Reducing PCS pressure below the isolated S/G pressure {ie, backflow to the PCS) can
lower S/G level. Using SMG blowdown to the Radwaste System or the Main Condenser can
also be done to reduce level and minimize the spread of contamination. If S/G draining is




PALISADES NUCLEAR PLANT |FrocNo EOP-5.0)

EMERGENCY OPERATING Revision 11

PROCEDURE BASIS Page 95 of 210

RUCLE AR PLANT

TITLE: STEAM GENERATOR TUEBE RUPTURE BASIS

not feasible or is insufficient, then steaming the S/G to the Main Condenser will also reduce
level and minimize radioactivity release. As a last resort, the 5/G may he steamed to the
atmosphere. Before doing so, the TSC should assess the radioactive releases to the
environment.

Backflow to the PCS can reduce the boron concentration of the PCS. This is a concem if
PCPs are not unning. The circumstance in which PCP operation has been lost, due to a
loss of offsite power or other reasons, has been analyzed in CE-NPSD-980. This analysis
considered the effects of back flow of 3/G water while in natural circulation and the effects
of restarting a PCP. As part of the conclusions, it was considered highly desirable to
minimize any S/G back flow while in natural circulation operation. The sole exception to this
was fo allow back flow as a means of preventing the S/G water level from exceeding the
high end of the indicating range.

This step which initiates backflow is different from subsequent EOP steps which initiate
backflow. In the subsequent step where backflow is used to cool the most affected 5/G,
larger quantities of water will be transferred. Therefore, an additional substep was added
fo calculate the PCS boron change. Because of the smaller quantities of water being
transferred, no calculation is necessary in this step.

The second option to blowdown the S/G provides two flow paths. The first flow path is
preferrad since it minimizes the contamination of the secondary systems. This method
requires available space in the radwaste system. The second flow path directs hlowdowns
to either the hotwell or T-2 as specified by the SOP.

The third and fourth options provide for reducing level by steaming the generator. These
options are least prefermred since it results in a release to the environment. The use of the
condenser is preferred since this will be a monitored release path and some scrubhbing of
radicactivity will occur in the condenser. Some radioactivity will be retained in the
condenser. The fourth option provides a direct, unmonitored release path to the
environment.

Training Emphasi

The delta P between S/G and pressurizer will not read zero when the S/G and pressure are
at equal pressure as read by the control room instrumentation. Since the instruments read
pressure on the steam space, no accounting is made for the differences in the water levels
between the two vessels. For example if the pressurizer reads 0% level (628" 5") and the
S/G is at 0% level (648") there is a difference of 20" 5" of head. Therefore the PCS
pressure would have to read approximately 9 psia higher than the 5/G pressure to have a
zero dfp. This assumes equal densities. This means that the transfer of water will occcur
even when the PCS pressure is higher than the S/G pressure.




ES-401 Question 11 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # CE/E05.EA1.03
Importance Rating 3.4

K/A Statement: Ability to operate and/or monitor the following as they apply to the (Excess Steam
Demand): Desired operating results during abnormal and emergency situations

Proposed Question:

The following temperatures exist after an Excess Steam Demand Event in which the ‘B’ S/G has
blown dry:

LOOp 1A Teoa: 432°F
Loop 1A Thot: 464°F
Loop 2B Teoq: 424°F
Loop 2B Thot: 456°F

The CRS has directed the NCO to stabilize PCS pressure and temperature. Which one of the
temperature indications given above should be used to manually control the Atmospheric Dump
Valve in order to stabilize temperature with the least amount of PCS heatup?

A. Loop 1A Teo
B. Loop 1A That
C. Loop 2B Tcou

D. Loop 2B Thot

Proposed Answer: A
Explanation (Optional):

A. Correct, the unaffected S/G Tcos Wwould be used to minimize the heatup.

B. Incorrect, corresponds to the Tcoq Of the unaffected S/G. Plausible, as the applicant
could not understand the least amount of PCS heatup requirement.

C. Incorrect, corresponds to the Tyt Of the affected S/G. Plausible, as the applicant could
chose to use the affected S/G. This could be true in a dual event scenario.

D. Incorrect, corresponds to the Thot Of the unaffected S/G. Plausible, as the applicant could
chose to use the affected S/G. This could be true in a dual event scenario.

Technical Reference(s): EOP-6.0, Steam Tables
(Attach if not previously provided,
including version/revision number)




Proposed references to be provided to applicants during examination: Steam Tables

Learning Objective:

Question Source:
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TITLE: EXCESS STEAM DEMAND EVENT BASIS

@

STEP 18

CAUTION

When ALL PCPs are stopped, steaming
the least affected S/G must occur prior
to dryout of the most affected 5/G to
prevent lifting PZR Code Safety Valves
or Pressurized Thermal Shock rupture
of the PCS.

16. STABILIZE PCS temperature as
follows:

d. MAINTAIN level in the least
affected S/G between 60% and
70%.

b. IF the steam leak is isolated,
THEN ESTABLISH steam flow
from BOTH S/Gs using the
Atmospheric Steam Dump
Yalves.

WARNING

IE Containment pressure is higher than
the most affected S/G pressure

AND the ESDE is inside of containment,
THEN opening of the ASDVs on the
most affected S/G will provide a direct
release path to the environment.

NOTE: Steaming BOTH S/Gs using
ASDVs is permitted prior to
isclation of the most affected
S/G If necessary to control
temperature /[pressure of the
least affected S/G.




(Proc No EOP-6.0| PALISADES NUCLEAR PLANT

Revision 1" EMERGENCY OPERATING

Page 40 of 223 PROCEDURE BASIS

TITLE: EXCESS STEAM DEMAND EVENT BASIS

. IF the steam leak is NOT
isolated,
THEN STEAM the |east
affected S/G as necessary to
maintain the following, as
applicable:

WHERN T.s in the affected
loop are lowering,

THEN MAINTAIN the least
affected S/G pressure within
50 psid above the most
affected S/G pressure

WHEN T.s in the affected
loop are NOT lowering,
THEN STABILIZE PCS T.s
using the least affected S/G

CEM-152 ESDE Step 13:

*13. Siabilize RCS temperature by
controlled steaming of the least
affected steam generator using the
atmospheric dump valves

Technical Basis:

The intent of this step is to direct the operator to control and stabilize PCS temperature
following dry out of the most affected S/G during an ESDE.

PCS temperature will rise after the most affected S/G dries out unless a means of
controlling PCS heat removal is established. The rise in PCS temperature may result in a
water-solid condition due to inventory added from Safety Injection and Charging operation
during the blowdown phase of the event. The post dryout heatup and repressurization also
presents a PTS concem.

In order to mitigate PCS heatup, a controllable heat removal method must be established
prior to dryout of the most affected S/G. The intent is to regain PCS temperature control
and stabilize Ts, thus preventing an uncontrolled PCS heatup and repressurization.
Cooling down the least affected S/G by controlled steaming will aid in minimizing the
amount of heatup that would occur following a loss of heat removal on the most affected
S/G. By maintaining the least affected S/G pressure within 0 to 50 psig of the most affected
SIG will keep the least affected S/G nearly coupled with the remainder of the PCS and yet
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TITLE: EXCESS STEAM DEMAND EVENT BASIS

prevent adding to the cooldown of the PCS. As the most affected S/G approaches a dryout
condition its S/G pressure will drop more rapidly. Aftempting to keep the least affected S/G
within 30 psi at this point would result in excessive cooldown of the PCS. When it is noted
that the loop T colds on the most affected loop rate of decline is slowing, then control of the
least affected S/G must be controlled by comparisons of the loop temperatures.

Feedwater temperature and flow rate can have a significant affect on PCS temperatures.
Therefore, the affect of feedwater should be taken into account when attempting to stabilize
PCS temperatures.

Training Emphasis

Controlling of the cooldown of the least affected S/G must be performed with care. It is
important to maintain the least affected S/G as close to the most affected S/G as possible
until the most affected S/G staris to loose the ability to remove heat. Use of pressure
indications is acceptable until the most affected S/G starts to lose the ability to remove
heat. At that point the operator must use the temperature indications and stabilize PCS
temperatures.

i : nas.

The cautions alerts the operator of the importance of maintaining the least affected S/IG
close to the most affected S/G. Failure to do so significantly raises the probability of
exceeding PTS conditions.

The waming alerts the operator that if Containment pressure is higher than the affected
S/G pressure and the ESDE is inside of Containment, then opening of the ASDVs on the
affected S/G will provide a direct release path from containment to the environment. This
release path needs to be accounted for by the TSC.

The note on ASDV isolation informs the operator that if unable to isolate ASDVs on the
most affected S/G, then steaming both S/Gs using the ASDVs is acceptable to control the
temperature and pressure of the least affected S/G until the most affected S/G can be
isolated.

Deviations from EPG:

Maintaining the least affected S/G pressure within 50 psi above the most affected S/G
pressure is an addition to the CEN-152 requirements.




ES-401 Question 12 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # CE/E06.EK2.2
Importance Rating 3.5

K/A Statement: Knowledge of the interrelations between the (Loss of Feedwater) and the following:
Facility’s heat removal systems, including primary coolant, emergency coolant, the decay heat removal
systems, and relations between the proper operation of these systems to the operation of the facility.

Proposed Question:

A loss of feedwater accident has occurred at the end of core cycle. When the NCO attempted
to trip the Reactor per EOP-1.0, “Standard Post-Trip Actions,” all Control Rods remained fully
withdrawn.

Which of the following describes the initial response of the following plant parameters in
response to this event, with no operator action?

Reactor Power Pressurizer Pressure S/G Pressure
A. rising rising rising
B. rising lowering lowering
C. lowering rising rising
D. lowering lowering lowering
Proposed Answer: C

Explanation (Optional):

In an ATWS scenario with a loss of all feedwater, the reduction of secondary system heat
removal capability will cause PCS temperature to rise, along with an increase in PCS pressure.
Reactor power will decrease. On the secondary, a loss of feedwater to the S/Gs will cause S/G
pressure to increase

A. Incorrect, reactor power will decrease due to the addition of negative reactivity via rising
PCS temperature.

B. Incorrect, see choice A. Pressurizer pressure and S/G pressure will rise (see
explanation).

C. Correct, see explanation.

D. Incorrect, pressurizer pressure and S/G pressure will rise (see explanation).

Technical Reference(s): FSAR Chapter 14 Section 14.13 Rev 24
(Attach if not previously provided,




including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam
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FSAR CHAPTER 14 - SAFETY ANALYSIS Revision 24
SECTION 14.13 Page 14.13-1 of 14.13-11

1413  LOSS OF NOEMAL FEEDWATER

14.13.1 EVENT DESCRIPTION

A Loss of Normal Feedwater Flow (LMFF) event is initiated by the trip of the
Main Feedwater (MFW) pumps or a malfunction in the feedwater control
valves. The loss of MFW flow decreases the amount of subcoaling in the
secondary side downcomer leading to an increase in the primary coolant
gystem (FCS) temperature. As the PCS temperature increases, the coolant
expands into the pressurizer which increases the pressure by compressing
the steam volume.

Steam generator liquid levels, which steadily drop after termination of MEVW
flow, soon reach the low steam generator level reactor trip setpoint and the
low steam generator level Auxiliary Feedwater (AFW) actuation sefpoint. This
initiates the starting sequence for the AFW pumps and initiates a reactor
scram, which ends the short-term-heatup phase of the event. When the
delivery of AFW beqgins, the rate of level decreases in the steam generators
slows.

The automatic turbine trip at reactor scram and the continuing primany-to-
secondary transfer of the decaying core power and the reactor coolant pump
heat cause steam generator pressures to rapidly increase. When steam
generator pressures and coolant temperatures have increased o the
appropriate values, the steam dump system andfor the Main Steam Safety
Yalves (M55Vs) serve to limit the increass in steam generator pressures.

Eventually, a long-temm-heatup phase of the event may begin if primary-to-
sacondary heat transfer degrades as a result of steam generator tube
LUNCOVETy.

As the decay heat level drops, liguid levels in the fad steam generators
stabilize and then begin to rise. Also, reactor coolant temperatures stahilize
and then begin to decrease. These conditions mark the end of the challenge
1o the event accepiance criteria.




ES-401 Question 13 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000056.AK1.03
Importance Rating 3.1

K/A statement: Knowledge of the operational implications of the following concepts as they apply to Loss
of Offsite Power: Definition of subcooling: use of steam tables to determine it.

Proposed Question:
Given the following conditions:
e The reactor tripped from 100% full power conditions.
¢ The Plant experienced a Loss of Offsite Power and has entered EOP-8.0, “Loss of

Offsite Power / Forced Circulation Recovery.”

Which of the following sets of indications would verify natural circulation flow in at least one
Primary Coolant System loop in accordance with EOP-8.07?

PZR Pressure Average CET Loop Thot(s) (°F Loop Teold(S) (°F)
A. 1500 psig, stable 571°F, stable 566°F, lowering 530°F, stable
B. 1550 psig, stable 587°F, stable 576°F, lowering 540°F, lowering
C. 1600 psig, stable 578°F, lowering 561°F, stable 530°F, lowering
D. 1650 psig, stable 582°F, stable 575°F, lowering 525°F, stable
Proposed Answer: A

Explanation (Optional):

15 minutes following the SBO, Natural Circulation is developing. Thot and Tcod Separate, but
the delta T between should be no more than 50°F per Natural Circulation criteria.

The Natural Circulation criteria, per EOP-8.0, are:
1) Core delta T less than 50°F (Average CET minus T¢)
2) Loop Thet(s) and Loop Teoia(s) stable or lowering
3) Average CET at least 25°F subcooled
4) Difference between Loop Thotand Average CET is less than or equal to 15°F

A. Correct, all criteria are met (Tsat = 597°F)

B. Incorrect, criteria 3 not met, subcooling = 15°F (Tsat = 602°F)
C. Incorrect, criteria 4 not met, CET — Thot = 17°F (Tsat = 606°F)
D. Incorrect, criteria 1 not met, loop delta T = 57°F (Tsat = 610°F)



Technical Reference(s): EOP-8.0, steam tables
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: Steam Tables
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam
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Comments:



PALISADES NUCLEAR PLANT ProcNo  EOP-8.0

EMERGENCY OPERATING Revision 19
a0 S PROCEDURE Page 15 of 33
TITLE: LOSS OF OFFSITE POWER/FORCED CIRCULATION RECOVERY
INSTRUCTIONS CONTIMGENCY ACTIONS
19. IF ALL PCPs are stopped, 191 ENSURE proper control of S/G feeding
THEHN VERIFY natural circulation flow in at and steaming rates.
least one PCS loop by ALL of the

following:

*  Core AT less than S0°F (Average of
Qualified CETs minus Tc)

* Loop Tus and Loop Tes constant or
lowering

+ Average of Qualified CETs at least
25°F subcooled

* Difference between Loop Ty and
Average of Qualified CETs is less than
or equal to 15°F

20. IFE ANY 4160 VAC or 2400 VAC buses are
MOT energized,
THEM ENSURE OPEN ALL feeder and
supply breakers on the affected buses.
Refer to EQP Supplement 34.




ES-401 Question 14 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000057. G2.4.03
Importance Rating 3.7 -

K/A Statement: Ability to identify post-accident instrumentation.
Proposed Question:

A loss of Preferred AC Bus EY-10 has caused the loss of multiple indications. Which of the
following indications will remain available for post-accident use with no operator action?

A. LIA-0102A, PZR Level (Cold Calibrated).

B. LTIR-0101A, Reactor Vessel Level/Qualified Core Exit Thermocouples.
C. SMM-0114, Subcooling Margin Monitor.
D.

RIA-2321, Refueling Containment Area Monitor

Proposed Answer: C
Explanation (Optional):

A. Incorrect, LIA-0102A will fail low on a loss of EY-10. (AOP-12, Att. 1 pg 2 of 5)

B. Incorrect, LTIR-0101A will lose power with a loss of EY-10. (AOP-12, Att. 1 pg 2 of 5)

C. Correct, SMM-0114 is powered by Preferred AC Bus EY-30 and would remain
unaffected by a loss of EY-10.

D. Incorrect, RIA-2321 will lose power with a loss of EY-10. (AOP-12, Att. 1 pg 4 of 5)

Technical Reference(s): AOP-12,LCO 3.3.7
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)



Question Cognitive Level:  Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:
Pal 2012 audit exam question used for reference, but question is New.



Proc No AOQP-12
- PALISADES NUCLEAR PLANT [ 1
ABNORMAL OPERATING - )
PROCEDURE e
HUCLEAR PLANT
Page 2of5
LOSS OF PREFERRED AC BUS EY-10
LOST AND REDUNDANT INSTRUMENTATION
AVAILABLE
ALTERNATE
COMPONENT SERVICE REDUNDANT
COMPONENT(S) COMPONENTS/COMMENTS
FI-0308A & B HPSI Flow to Loop MNone Monitor Flow on other HPSI
1A (EC-13 & EC-23) Loop Fls (EC-13 & EC-33)
HIC-0730A, 0780B, Steam Dump Control | None Use controller PIC-0511,
07816 (EC-01 & EC-33) Turbine Bypass CV-0511.
REFER TO Technical
Specifications LCO 3.7.4.
LI-1107A & B West ESS Sump MNone MNone
Level (EC-03 &
EC-33)
LIA-O102A PZR Level (Cold LI-0103A REFER TO Technical
Calibrated) (EC-02) Specifications LCO 3.3.7.
LIA-0332A SIEWT Level LIA-D0331 (EC-13) LIA-0332B (EC-150).
(EC-13) REFER TO Technical
Specifications LCO 3.5.4.
LIA-0365 T-82A MNone High/Low Level Switch Alarms
Available
L1A-0920 CCW Surge Tank LIA-0917 MONITOR CCW Surge Tank
Level (EC-08) Local Site Glass.
LPIR-0383 Containment Wide LPIR-0382 Mone. REFER TO Technical
Range Pressure/ Spedcifications LCO 3.3.7 &
Level Recorder LCO 3415,
(EC-13)
LS-0327 SIRW Tank Low MNone Level switch assumes fripped
Level condition and satisfies one of
the two logic inputs for RAS
actuation.
LTIR-D101A Reactor Vessel LTIR-0101B Mon-Qualified Core Exit
Level/Qualified Core Thermocouples. REFER TO
Exit Thermocouples Technical Specifications
LCO 33.7.
MI-5 Power Range NI MI-6, NI-7, NI-B MNI-1/3A, NI-2/4A.
REFER TO Technical
Specifications LCO 3.2.1,
LCO 323, LCO 3.24,
LCO 3.3.1 and ORM 3.11.2,
ORM 3.17.6.




Proc No AOP-14
PALISADES NUCLEAR PLANT [0 1
ABNORMAL OPERATING - 1
evision
PROCEDURE
MUCLEAR PLANT FGQE 5 le E
LOSS OF PREFERRED AC BUS EY-30
LOST AND REDUNDANT INSTRUMENTATION
AVAILABLE
ALTERNATE
COMPONENT SERVICE REDUNDANT
COMPONENT(S) COMPONENTS/COMMENTS
PTR-0112 PCS Loop 1 Wide PTR-0122 Recorder fails as is. Palisades
Range - T Plant Computer (PPC).
PCS Loop 1 Wide REFER TO Technical
Range - Ty Specifications LCO 3.3.7.
PCS Wide Range
Pressure
RIA-1807 Containment Area RIA-1805, Affected RIA assumes tripped
Monitor RIA-1806, and condition.
RIA-1808 REFER TO Technical

Specifications LCO 3.3.3.

SIAS-LEFT Initiation

Left Channel of Right Channel of

REFER TO Technical

Monitor

SIAS Initiation SIAS Initiation Specifications LCO 3.3 4.
SIS Det Ckt 3 SIS Detection Circuit | SIS Det Ckt 1, 2, Affected SIS detection circuit
and 4 assumes tripped condition.
REFER TO Technical
Specifications LCO 3.3.3.
SMM-0114 Subcooling Margin SMM-0124 Manually Calculate Subcooling

Margin. REFER TO Technical
Specifications LCO 3.3.7.




Talble 2.3.7-1 [page 1 of 1}

Pixst Accident Monitonng Instrumentation

PAM Instrumentation
3137

COMDITIONS
REFEREMCED
REQUIRED FROM REQUIRED
FLIMNCTION CHAMMELS ACTION EA

1. Primary Coolant Systern Hot Leg
Temperature (wide rangs) 2 F

2. Prirmary Coolant Systern Cold Leg 2 F
Temperature (wide rangs)
Wide Range Meutron Flux F
Containment Floor Water Level F
{wide range)

5 Subcooled Margin Monitor F

gd. Pressurzer Level (wide range) F

7. (Delsted)

8. Condensate Storags Tank Lewsl F

9. Primary Coolant Systermn Pressure F
{wade range)

10. Containment Pressure (wids mmge] F

11. Sieam Generator A Water Lewsl F
{wnde range)

12, Sieam Generator B Water Lewsl 2 F
{wnde range)

13. Sisam Genemator A Pressure 2 F

14. Siearmn Generator B Pressure 2 F

15. Containment lsolation Walwe Position 1 per vabwe™ F

18. Core Exit Temperature - Quadrant 1 < F

17. Core Exit Temperature - Quadrant 2 4 F

18. Core Exit Temperature - Quadrant 3 4 F

19, Core Exit Temperature - Quadrant 4 = F

20. Reactor Vessel Water Lewsl 2 LE

21. Contanment Area Radiation 2 LE]
{high range)

{3} Mot required for Isolation valves whose assooiated penetration ks isolated by at least one closed
and de-acivaied auiomatic vave, cdosed marual valve, bilnd flange, or check vave wim flow
through the vaive secured.

Palisades Mudear Plant 3374 Armendment Mo, 180 731



ES-401 Question 15 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000058.AK3.01
Importance Rating 3.4

K/A Statement: Knowledge of the reasons for the following responses as they apply to the Loss of DC
Power: Use of DC control power by D/Gs.

Proposed Question:

Diesel Generator (DG) 1-2 is running partially loaded during a surveillance test run when DC
breaker 72-401 (DG 1-2 Field Flashing) on D-21A trips.

Which one of the following describes the effect, if any, on DG 1-2 and why?

A. DG 1-2 output breaker, 152-213, trips on overcurrent to protect the generator from the
loss of voltage condition.

B. DG 1-2 output breaker, 152-213, trips on a loss of excitation due to a loss of generator
load, to protect the engine from an overspeed condition.

C. No effect on DG 1-2. Field current supplied by the exciter is controlled by the generator
voltage regulator automatically after engine startup.

D. No effect on DG 1-2. Field current is not required after the generator develops sufficient
voltage upon startup.

Proposed Answer: C
Explanation (Optional):

While the DG output breaker will trip on a loss of excitation (as well as an overcurrent condition),
a loss of excitation or overcurrent will not occur due to a loss of DC field flashing power when
the DG has reached rated voltage as it has in this case. The DC bus supplies the current for
the field flashing as the DG starts, and upon reaching 70% of its rated voltage, the DG exciter
will supply the field current. The voltage regulator will maintain this such that there would be no
overall impact to the DG.

A. Incorrect, the DG will remain running with the output breaker closed. See explanation.
B. Incorrect, the DG will remain running with the output breaker closed. See explanation.
C. Correct, there is no effect to the DG since the DG is running at rated speed and voltage.
D. Incorrect, field current is required, but the field current is supplied by the DG’s exciter.

Technical Reference(s): DBD-5.06, E-8 Sheet 2
(Attach if not previously provided,
including version/revision number)




Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 8
55.43

Comments:
Modified from 2007 NRC Exam. Stem of question changed to use D/G 1-2 only partially

loaded during the surveillance run. Rearranged and reworded distractors, and changed
one distractor (choice B).



PALISADES HUCLEAR PLANT DBD-5.06
DESIGH BASIS DOCUMENT Revision 7
Page 13 of 123

TITLE: CONTROL AND MONITORING SYSTEMS FOR
EMERGENCY GEMERATOR AND AUXILIARIES

Engine Started/Generator Field Flashing

Since the shaft of the generator is driven by the crankshaft of its associated diesel
engine, the generator is "started” mechanically whenever the diesel engine is
started. When the engine control logic determines that the engine has in fact
started, an "engine started” interlock is provided to the generator control system.

In response to this "engine started” interlock, the generator field current shorting
signal is removed, and field flashing current from the external 125% DC power
source is admitted to the generator. The selected generator voltage control mode
{normally the automatic mode, as when the system is aligned for automatic
response to emergencies) is activated. Furthermore, the "generator-field-
noT-activated” standing-trip interlock is removed from the generator breaker to
permit later connection of the generator fo its associated 2400V AC load bus.

Generator Acceleration/Output Voltage Buildup

As the engine/generator is accelerated by the mechanical speed control portion of
the engine govemnor, the external field flashing source supplies the generator field
current necessary to obtain quick output voltage buildup. Once the generator output
voltage has reached a level for sufficient self-excitation, the external 125V DC
generator field flashing source is shut off automatically. Since the field flashing
command signal is always present under "engine started” conditions, and is
subsequently defeated only when generator output voltage is sufficient for self-
excitation, the Palisades design is not susceptible to the loss of generator output on
an emergency start shortly following a normal shutdown. This was a problem noted
elsewhere in the industry (Reference 227).

The generator field current supplied by the exciter is controlled by the generator
voltage regulator, which will provide automatic generator output voltage control in
the automatic mode. In this mode, the exciter and voltage regulator work together to
raise the generator output voltage to the required setting during startup, and also to

maintain the output voltage at the required level, once attained.
EDra

PL-EDG Emergency Diesel Generators Revision 11 Page 528 of 53

2) Automatic field flashing is provided from the 125V DC system at 18 Amperes
for rapid voltage buildup upon starting.

a) Itis automatically removed when the regulator commences operation
(when generator voltage is approximately 70% of nominal).



P&ID E-8 Sheet 2

2 =2

DIESEL GEN 1-2 FIELD FLASHING C28
(NOTE 21 (PREVIOUSLY 72-236) ;2

24PBY SWCR 1D FEEDER BKRS (Al2)

FROM

D@z

BaTTERY NO.2
(E-8 BH. 1)
(WD 958, 5H. 21)

4084
SHUNT

100/30 |
240

R 18@/188

125v DISTRIBUTION PANEL D2lA

19100,
72-40@2
— 2400V SWGR. 1D INCOMING BKRS (A12)

\00/108 (FoNOTE 2) (PREVIOUSLY 72-202)

INOTE 2) (PREVIOUSLY 72-203)

SPARE (NOTE 2)

DIESEL GEM 1-2 COMTROL C2&

INOTE 1) (PREVIOUSLY 72-234)

7] 72483 | 72:404 |
SPARE (NOTE 2) |
Rl 12@/30@ | 12@/25 —2 =& |
72-4P5| 72-406 | STATION BATTERY D@2 TRIP CIRCUIT
— FOR ISOLATION BRK, 72-82. SEE
. 188/30 | 198,38 NOTES 2 & 8 FOR MORE DETAIL
2 Bj 72-497| 72-488 3 *1@ (1 5P} INOTE 11}
_EH'MC RELAY BOX (J1888) V1A
R RY 1pa FUSE IN ClIAR (NOTE 1)
72-429 | 72-418

FUTURE

FUTURE



ES-401 Question 16 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # 1 -

Group # 1 -

K/A # 000062.AA1.06

Importance Rating 2.9

K/A Statement: Ability to operate and/or monitor the following as they apply to the Loss of Nuclear

Service

Water (SWS): Control of flow rates to components cooled by SWS

Proposed Question:

Given the following conditions:

The Plant was manually tripped from 80% power due to a small break LOCA.
A valid Safety Injection Actuation Signal (SIAS) was received.

A Loss of Offsite Power (LOOP) occurred

Diesel Generator (DG) 1-1 started and loaded normally

DG 1-2 started and tripped on overspeed

Service Water cooling demands can be met with __(1)  Service Water pump(s) if only DG 1-1
is operating, provided manual operator action is taken to isolate service waterto __(2) .

A

B.

C.

D.

(1) ONE
(2) non-critical service water header

(1) ONE
(2) containment

(1) TWO
(2) non-critical service water header

(1) TWO
(2) containment

Proposed Answer: B

Explanation (Optional):

A

Incorrect, while only P-7B will be operating due to the failure of DG 1-2 to energize 1D
Bus, the non-critical service water header is isolated automatically on the SIAS. Manual
operator action is required to isolate service water cooling flow from containment.
Containment air coolers VHX-1, VHX-2, VHX-3 fans are powered from Bus 1D (as
Service Water pump P-7A and P-7C are), water not required for non-operating fans is
necessary for other equipment. VHX-4 fan is powered from Bus 1C, however, the
service water supply valve to VHX-4 is closed upon the SIAS.



B. Correct, see choice A explanation.
C. Incorrect, see choice A explanation.
D. Incorrect, see choice A explanation

Technical Reference(s): EOP-9.0, DBD-1.02
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:
Procedural guidance to support required actions are found in AOP-35.



oaLsA0ES PALISADES NUCLEAR PLANT z::c::’nem EOP'B'?
. EMERGENCY OPERATING o P
PROCEDURE Page 25 of 28

TITLE: FUNCTIONAL RECOVERY PROCEDURE

SAFETY FUNCTION STATUS CHECK SHEET

SAFETY FUNCTION RESCQURCE TREE
MAINTENANCE OF VITAL AUXILIARIES - WATER H
SUCCESS PATH ACCEPTANCE CRITERIA CRITERIA SATISFIED
MVAW-1: Service a. Equipment in operation per the following
Water and table:
Component Cooling
Water
- Electrical Buses Energized
omponents ‘C" & 'D" Buses 'C" Bus ‘D" Bus
21 MO 5IAS
P-TA & P-TC 2 1 NO SIAS 2 with SIAS
= 2 with SIAS
P-TB
- . =1 NO SIAS
F-52A & P-52C 21 NO SIAS 2 with SIAS
= 2 with SIAS
P-52B
- Service Water Retumn from
IERAS | containment CV-D824 closed
actuation
Both CCW Hxs in operation

b. BOTH Critical SW headers in operation
with pressures greater than or equal to
36 psig.

c. NO high temperature conditions on
operating equipment cooled by the
Critical SW headers in operation.




PALISADES NUCLEAR PLANT DBD-1.02
DESIGN BASIS DOCUMENT Revision 9
Page 17 of 158

TITLE: SERVICE WATER SYSTEM

If the SIS is accompanied by loss of offsite power, the service water pumps
are sequenced onto the DG buses. A 1E power source provides power to the
SWS instrumentation and valves required for operation during an accident.

If the SIS is accompanied by loss of offsite power with a failure of DG 1-2 o
start, only service water pump P-7B is started by DG 1-1. When the operator
recognizes that DG 1-2 Bus 1D is not energized, containment air coolers
service water return valve CV-0824 must be shut from the control room to
isolate service water to containment since containment air coolers VHX-1,
WHX-2, and VHX-3 fans are powered from the same bus (1D) as sernvice
water pumps P-7A and P-7C. With only one service water pump running and
the resulting reduced capacity, water not required for non-operating fans
VHX-1, VHX-2, and VHX-3 is provided to other equipment.

{Reference EOP-9.0, MWVAW-2 and AOP-35).

EOP-1 adds a new option for isolating SW by closing CAC High Capacity
Valves. A service water pressure of 42 psig is used as the low pressure limit.

When the water inventory in the safety injection and refueling water (SIRW)
tank reaches the low level point, a recirculation actuation signal (RAS) occurs
which realigns the safety injection pump suctions from the SIRW tank to the
containment sump. The RAS effect on the SWS is to close the temperature
control valves on the service water side of the component cooling water heat
exchangers (CCWHXs) and open the CCWHX service water high capacity
outlet valves, CV-0823, CV-0826. This results in maximum service water flow
to the CCWHXs.

See Section 5.0 for other equipment which continues to be cooled by service
water.

References 68 and 84 describe the proposed duration of station blackout
(total loss of ac power) as four hours. Service water is not available during
this time to mitigate containment heatup (Reference 63) or to mitigate control
room heatup (Reference 70).



FSAR CHAPTER 9 - AUXILIARY SYSTEMS Revision 31
SECTION 8.1 Page 9.1-3 of 5.1-8

9.1.2.3 System Operation

1. Normal Operation

Two service water pumps are required to furnish the normal cooling
water demand; the third pump will normally be on standby. Two
pressure switches are provided in the discharge of each pump
connecting to the starting circuits of the remaining two pumps. If the
service water pressure falls below a preset value, one of the switches
initiates automatic starting. The auto-start feature is automatically
reset on bus undervoltage to prevent cycling the pump breaker onto a
dead bus.

2. Shutdown Operation

Service water flow requirements during shutdown cooling will remain
essentially the same as for normal operation. This is due to the fact
that there are no significant heat loads on the non-critical header, but
service water flow to the CCW heat exchanger increases significantly
while on shutdown cooling. Both component cooling water heat
exchangers are used fo cool the primary coolant from 300°F to the
refueling temperature. Service water flow is maintained to equipment
on an as-needed basis (eg, FWP air compressors, containment air
coolers.)

3. Fost-DBA Operation

Either one or two service water pumps are required to provide cooling
in the event of a DBA, depending on the accident events. If Plant
offsite power sources are lost, all pump motors are automatically
supplied with power from the emergency diesel generators with one
pump on Diesel 1-1 and two pumps on Diesel 1-2. Cooling water
demands can be met with one pump if only Diesel 1-1 is operating
provided service water to containment is isolated, and with two pumps
if only Diesel 1-2 is operating.

Service water through most noncritical systems is terminated by
automatic closure of the noncritical header shutoff valve on a Safety
Injection Signal (SIS), thus ensuring that all available service water is
routed to the critical systems. The automatic shutoff valve can also be
actuated remotely from the main control room or by a local handwheel.
This does not isolate all non-critical loads; instrument air compressors
C-2A and C-2C aftercoolers are on critical service water headers B
and A, respectively, and are not isolated because their service water
requirements are not significant (see Table 9-1).



ES-401 Question 17 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 o
K/IA # 000065.AA2.07
Importance Rating 2.8

K/A statement: Ability to determine and interpret the following as they apply to the Loss of Instrument Air:
Whether backup nitrogen supply is controlling valve position.

Proposed Question:
Given the following conditions:

e The Plant is at 100% power.

e A transient occurred that resulted in Instrument Air header pressure indicating 62 psig
and slowly lowering.

e The crew is implementing AOP-37, “Loss of Instrument Air.”

Which of the following valves will remain unaffected as a result of the transient?
A. CV-2099, PCP Controlled Bleedoff Containment Isolation
B. CV-0847, SW Supply to Containment
C. CV-1212, Service Air Header Isolation

D. CV-0909, CCW Outlet from Letdown Heat Exchanger

Proposed Answer: B
Explanation (Optional):

A. Incorrect, CV-2099 fails closed on a loss of instrument air pressure.

B. Correct, CV-0847 uses nitrogen backup from nitrogen backup station 1A and >80psig
nitrogen will passively allow operation of the valve for 24 hours following the loss of
compressor operability.

C. Incorrect, CV-1212 fails closed on a loss of instrument air pressure to isolate Service Air
from Instrument Air.

D. Incorrect, CV-0909 will fail open on a loss of instrument air pressure to ensure letdown is
maintained adequately cooled.

Technical Reference(s): AOP-37, DBD-1.05
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 8
55.43

Comments:



PALISADES HUCLEAR PLANT DBD-1.05
DESIGH BASIS DOCUMENT Revision &
Page 10 of 96

TITLE: COMPRESSED AIR SYSTEMS

BOTTLED GAS BACKUP STATIONS - GENERAL

a.

Provide a backup pressure source for operation of vital valves in the event of
a DBA with loss of offsite power, or a Station Blackout (SBO), or a fire that
destroys critical circuits.

Under Appendix R the plant was required to be on shutdown cooling within 72
hrs to achieve safe and stable conditions. Under NFPA 805 safe and stable
conditions of hot standby and Keff <0.99 must be achieved and maintained
with no specified time period. Once PNPs license amendment request is
approved, NFPA 805 requirements will apply. Until then both Appendix R and
MFPA requirements must be considered. Nitrogen backup station design and
operating requirements established under Appendix R may have changed
under NFPA 805 fire risk evaluations. Refer to section 3.4.3.5 for more details
on NFPA 805 design requirements and references to evaluations justifying
transition from Appendix R.

NITROGEN BACKUP STATION 1

d.

Provide motive pressure =60 psig to allow operation of the auxiliary feedwater
regulating valves CV-0727 & CV-0749 for 8 hours (Reference 78) following
the loss of compressor operability.

Maintain valve operability for Appendix R and SBO requirements. SOP-19
identifies restrictions that are applicable if Station 1 is inoperable.

Used for SBO (4 hours required), Appendix R (12 hours required). Local
handwheel meets the last 4 hours of Appendix R requirement (Reference 78).

Bottle pressure maintained =2000 psig.
Required to meet and maintain NFPA safe and stable conditions. Continued

use beyond design ability occurs through bottle replacement or a switch to
manual valve operation.

NITROGEN BACKUP STATION 1A

d.

Provide motive pressure >80 psig to allow operation of valve CV-0847 SW
header B to containment for 24 hours following loss of compressor operability.

Required for post fire safe shutdown (Appendix R).
If Station 1A is inoperable at the same time that Station 3B (CV-0824) is

inoperable, then Technical Specification LCO 3.7.8 is entered for Service
Water Pump P-7B.




NUCLEAR PLANT

ABNORMAL OPERATING
PROCEDURE

PALISADES NUCLEAR PLANT ProcNo  AOP-37

Revision 0

Page Tof 20

LOSS OF INSTRUMENT AIR

ACTIONS\EXPECTED RESPONSE

NOTE: Erratic equipment operation may occur
whenever Instrument Air pressure is less
than 50 psig.

NOTE: At approximately 50 psig Instrument Air
pressure, CV-0823 and CV-0826, CCW Hx
SW Qutlet CV's, will fail open. If the plant
is on Shutdown Cooling, this will affect
Shutdown Cooling return temperature.
The Control Operator may have to take
prompt action to prevent overcooling of the
PCS.

NOTE: At approximately 25 psig Instrument Air
pressure, CW-3006, SDC Hx Bypass, and
CW-3025, SDC to LPSI, will be affected,
and control of Shutdown Cooling will be
lost.

5. IE erratic equipment behavior cbserved on
equipment required for safe plant operation,
THEN TRIP the Reactor if reset. Refer to
EOP-1.0, "Standard Post-Trip Actions.”

6. IE directed by the Shift Manager, THEN
COMMEMNCE a power reduction.

a. REFER TO GOP-3, "Power Reduction
and Plant Shutdown to Mode 2 or
Mode 3 = 525°F."

RESPONSE NOT OBTAINED

© = Continuously applicable step #= Hold Point




PALISADES NUCLEAR PLANT
ABNORMAL OPERATING
PROCEDURE Revision ]

Proc No ADP-3T

Attachment 1

Page Jof &

LOSS OF INSTRUMENT AIR

VALVES WHICH FAIL CLOSED

VALVE

DESCRIPTION

REGQUIRED ACTION

Cv-1212

Senvice Air Header ksol

IF the 1-3 Station Power Transformer Deluge System or
Track Alley Sprinkler Systern have been actvated, AND fire
is MOT evident, THEM PERFORM the following as
applicable:

CLOSE MV-FP204, 5P ¥mr 1-3 Deluge Isolation, to isolate
Deluge to Station Power Transformer 1-3.

CLOSE MV-FP258, Track Alley Sprinkler Sys Isolation, to
isclate the Track Alley Sprinkler System.

CLOSE MV-FPEE2. VRS Area Sprnkler System ksolation, o
isolate VRS Sprnkler System.

HOTIFY Security to commence compensatony measures.

Cw-0730

Condensate Pumps P-2A/B
Recirc

STOP one Condensate Purmp.
. P-2A
. P-28

BLEED air from Main Feed Purmp Recirc Valwe CV-0710 or
CVH0T11 by closing the air supply to its solenoid valve and
remaving the air line from the top of the valwe operator

ENSURE Aux il Pump nunning in HAND on Main Feed
Pump whose Recrc CV is open.




PALISADES NUCLEAR PLANT
ABNORMAL OPERATING
PROCEDURE

Proc Mo ADP-27
Attachment 1
Rewvision o
Page 1ofé

LOSS OF INSTRUMENT AIR

VALVES WHICH FAIL CLOSED

NOTE: Valves identified with an * are affected by iselating air to Containment.
VALVE DESCRIPTION REGQUIRED ACTION
'CV-0148 | Cuench Tank Drain Control Valve
"CV-0150 | Cheench Tank Mitrogen Supply
"CV-0152 | Quench Tank T-72 Vent Vave NONE
. Penet MZ-42 Quench Tank T-73
Cv155 Spray Valve
"CAV-2D02 | Letdown Orifice Stop Valve
'CV-2004 | Letdown Orfice Stop Vaive MAINTAIM Fressurizer level by securing P-554 and
"CV-2005 | Letdown Orifice Stop Valve allowing P-556 or P-55C to operate intermittenty in
"CV-2202 | Letdown Orifice Bypass Control sutomatic
"CV-2002 | Letdown Ornifice Bypass Vahe
OPEN MO-2180, SIRWT T-58 Cufet to Charging PP
CV-2155 | Makeup Stop P-554.B.C.
CLOSE MO-2087, VCT T-54 Cutlet
NOTE: An accumulator maintains CW-2191 open on
PCP P-50A. B, C &0 Controlled loss of ar
C\/-2083 E F
|E desired to maintain CV-2181, PCP Controlled
Bleedof Stop open prior to accumulator bleeding off.
THEN MANUALLY OPEN CV-2121 (f Containment
PCP Controlled Bleedoff entry is possible).
C-2008 Containment lsolation
E CV-2181 closes. THEN SECURE all Primary
Coolant Pumps.
\CV-105T msgézer Spray Vake from
N Pressunzer Spray Wale from MAMNUALLY CONTROL Pressurizer Heaters to
CV-1058 Loop 24 maintain pressure as desired
"CV-211T7 | Pressunzer Auxiliary Spray Vale




WUELEARE PLANT

PALISADES NUCLEAR PLANT
ABNORMAL OPERATING
PROCEDURE

Proc Mo AOQP-37
Attachment 2
Revision o
Page 1of3

LOSS OF INSTRUMENT AIR

VALVES WHICH FAIL OPEN

NOTE: Valves identified with an ® are affected by isolating air to Containment.
VALVE DESCRIFTION REGQUIRED ACTION
V2111 Charging Line Stop Vahwe
"C\V-2113 | Charging Line Stop Valve | MONE
"CV-2115 | Charging Line Stop Valwe
Feedwater Heater High
Lewed Dump Valves WONE
HOTE: CW-0211 and CV-0840 have accumulators.
Vo 1352 Containment Isolation
CyoE CCW Containment lsclation | IE walves are required to be dosed, THEN REFER TO Step 13
- Valve of this procedure.
CCW Containment Isolation
Cvo240 Valve
Cy-nean CCW outlet from Letdown | REFER TO ARP-4. EK-0706, LETDOWN Hx COOLING
= Heat Exchanger EXCESS FLOW.
CV-3008 ﬁ;ﬂ;‘:;" Coafing Hx REFER TO ACP-30, "Loss of Shutdown Cooling ”




ES-401 Question 18 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 1 -
K/IA # 000077.AK2.07
Importance Rating 3.6

K/A statement: Knowledge of the interrelations between Generator Voltage and Electric Grid
Disturbances and the following: Turbine / generator control

Proposed Question:

Given the following conditions:

A grid disturbance occurred due to severe weather in the area.
The Plant is at 825 MWe.

Generator reactive load is 225 MVAR OUT.

Generator Hydrogen pressure is 75 psig.

The following annunciators are LIT.

o EK-0303, “VOLTAGE REGULATOR LIMITER OPERATION.”
o EK-0310, “GENERATOR VOLTAGE REG TRIP.”

To restore Generator parameters, the Control Room Supervisor (or CRS) should direct the
NCO-T to __(1) _ reactive load by using the __(2) .

A. (1) RAISE
(2) AC Adjuster

B. (1) RAISE
(2) DC Adjuster

C. (1) LOWER
(2) AC Adjuster

D. (1) LOWER
(2) DC Adjuster

Proposed Answer: D
Explanation (Optional):

The Generator has three protective functions, the Maximum Excitation Limiter (MXL), the On-
line Field Forcing (FF) relay, and the Over Excitation Protection (OXP) relay. The MXL will
require the Voltage Regulator to attempt to limit field current to 273 amps (as evident by alarm
EK-0303) while in auto (i.e. AC Regulate Mode using the AC Adjuster). However, during the
transient, the Voltage Regulator tripped (alarm EK-0310), preventing further control in auto. At
this point, any control must be made in manual (i.e. DC Regulate Mode using the DC Adjuster).
The unit is in a stable condition, however, based on the information provided, the unit is



operating on the verge of overexcitation. To restore reactive load and maintain a safe operating
condition within the bounds of the Generator Capability Curve, the NCO-T must LOWER
reactive load using the DC Adjuster. The first part of this question requires the applicant to
interpret the generator capability curve and understand that reactive load must be lowered,
rather than raised. The second part of the question requires the applicant to realize that, based
on the alarms in, the voltage regulator has tripped and action must be taken using the DC
adjuster to control reactive load.

A. Incorrect, see explanation
B. Incorrect, see explanation
C. Incorrect, see explanation
D. Correct

Technical Reference(s): SOP-8, ARP-2
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: SOP-8 Attachment 4
(Generator Capability
Curve Only)
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT Proc No ARP-2
ALARM AND RESPONSE PROCEDURE Revision 56
Page 10 of 37

TITLE: GENERATOR SCHEME EK-03 (EC-11)

GENERATOR VOLTAGE REG TRIP

17 |13(19]25 | 31

2|8 |14 20| 26|32

39 |15 21| 27|33 Sensor: s4ra

4 (10 |16 | 22 | 28 | 34

5 (11|17 | 23| 29| 35 Trip

6 |12 18| 24 | 30 | 38 Setpoints: Voltage Regulator tnpped

Alternate Maone
Indication;

AUTOMATIC FUNCTION:
. Mone

OPERATOR ACTION:
»  |F Generator has NOT tripped, THEN CHECK Generator Terminal Voltage nomal.
« |F Generator Terminal Voltage is NOT normal, THEN ADJUST with DC Adjuster by performing the
following:
= VERIFY Regulator Balance Meter indicates approximately zero.
o PLACE 320CS, Voltage Regulator Control Switch to OFF or TEST position.
o ADJUST 370DCICS, Voltage Regulator Manual Control Switch to control Generator Terminal Voltage
between 21KV and 23KV

FOLLOWUP ACTION:

+ CORRECT cause of Voltage Regulator trip.

. RESTORE Yoltage Regulator to normal.

»  Within 30 minutes NOTIFY the System Reliability Controller (SRO) that the Voltage Regulator is in
MAMNUAL. Provide an estimated time for restoring to AUTO control.

REFEREMCES:
. Mone




PALISADES NUCLEAR PLANT Proc No ARP-2
ALARM AND RESPONSE PROCEDURE Revision 56
Page 3 of 37

TITLE: GENERATOR SCHEME EK-03 (EC-11)

VOLTAGE REGULATOR LIMITER
OPERATION

Sensor;

10 (16| 22 | 28 | 34 WHL,

MEL, Voltage Regulator Minimum
1M[17]23)29] 35 Excitation Limiter
12 (18| 24 | 30 | 36

h|tn | | ko | =

Trip MEL: see Generator Capability
Setpoints: Curve
VHL: 23 1KV

Alternate Mane.
Indication:

AUTOMATIC FUNCTION:
»  Automatic regulator limits prevent operation outside allowable parameters.

OPERATOR ACTION:

Yolts/heriz limiting condition is indicated by alarm on the volts/heriz module inside C-281,
‘oltage Regulator Panel. 105% on the programmable overexcitation relay (395) digital
display mounted on the door of C-281 is the volts/hertz limiter alarm setpoint.

NOTE:

«  ADJUST Generator Terminal Voltage using AC Adjusier to clear alarm.

FOLLOWUP ACTION:
= |F alarm cannot be cleared using AC Adjuster, THEN REQUEST Elecfrical Engineering assistance to
froubleshoot Violtage Regulator.

Automatic regulator limits, which prevent operation outside allowable parameters, will not

NOTE: function when controlling with the DC adjuster.

» |F the AC Adjuster has failed, THEM PERFORM the following to control Generator Terminal Voltage using
the DC Adjuster.
= VERIFY Regulator Balance Meter indicates approximately zero.
= PLACE 390CS, Voltage Regulator Control Switch to OFF or TEST position.
o ADJUST 370DC/CS, Veltage Regulator Manual Control Switch to control Generator Terminal Voltage
between 21kV and 23kV.

REFERENCES:

*  S0P-8, "Main Turbine and Generating Systems,” Attachment titled "Turbine Generator Calculated
Capability Curye"
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Proc No SOP-8
Attachment 4
Revision 104

Page 1 of 2
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Proc No SOP-8
Attachment 4
Revision 104
Page 2 of 2

TURBINE GENERATOR CALCULATED CAPABILITY CURVES

GENERAL NOTES ON THE GENERATOR CAPAEILITY CURVE

The Minimum Excitation Limit line on the Capability Curve (page 1 of this
attachment) is shown for a specific generator terminal voltage of 21.7 kV. The
Limiter will limit at lower reactive power values when the terminal voltage is less than
21.7 kV and will limit at higher reactive power values when the terminal voltage is
greater than 21.7 kK.

The horizontal line at 225 MVARs OQUT described as "Approximate Excitation When
Volts/Hz Limiter is Expected" represents the amount of field current that would
normally cause the terminal voltage to reach 23.1 kV at nominal system voltage of
approximately 357 kV.

There are three protective devices for the generator; the Maximum Excitation
Limiter (MXL), the On-line Field Forcing (FF) relay, and the Over Excitation
Protection (OXP) relay.

The MXL will alarm EK-0303, "VOLTAGE REGULATOR LIMITER OPERATION,”
and automatically limit field current to 273 amps (114% of the rated 236 amps).

The FF alarms only at the same 273 amps and will alarm EK-0316, "GEN FIELD
FORCING/OVER EXCITATION."

The OXP will pick up and alarm EK-0316, "GEN FIELD FORCING/OVER
EXCITATION," at 283 amps assuming the MXL has failed to limit field current. If the
field current persists at 283 amps for approximately 33 seconds, the OXP relay will
trip the voltage regulator to manual. If that does not correct the situation, the OXP
relay will trip the generator after an additional three seconds.

Be aware that the above protective devices are arranged to function outside of the
normal operating bands for the machine. During normal operation, the only device
that may occasionally be challenged would be the volts/Hz limiter. Operation of the
machine within the capability curve prevents the necessity of these protective
devices from coming into play.



ES-401 Question 19 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # 000003.AK3.08
Importance Rating 3.1

K/A Statement: Knowledge of the reasons for the following responses as they apply to the Dropped
Control Rod: Criteria for inoperable control rods.

Proposed Question:

In which of the following conditions would a Control Rod be required to be declared inoperable?
(Assume initial plant conditions at full power.)

A. Rod 39 indicates 7” from the other rods within its group.
B. Rod 16 drops to 126" withdrawn.
C. Rod 6 seal leak off high temperature alarm is locked in.

D. CRD matrix is lost due to a failure of Instrument AC Bus EY-01.

Proposed Answer: B
Explanation (Optional):

A. Incorrect, the control rod operability misalignment limit is greater than 8”.

B. Correct, Rod 16 is a shutdown group B rod. Shutdown group rods are approximately
131" withdrawn at normal full power conditions. Shutdown rods must be > 128”
withdrawn to be considered operable.

C. Incorrect, high seal leakoff temperature could be indicative of exceeding the PCS
leakage Tech Spec for identified leakage. However, this condition does not cause the
control rod to be considered inoperable per LCO 3.1.4 or 3.1.5

D. Incorrect, with a loss of Instrument Bus EY-01, the CRD matrix and CRD LED displays
on EC-02 are lost. For the primary rod position indication system to be operable, the
digital position readout or the PPC display must provide valid rod position indication, or
for regulating and part-length rods, the cam operated red matrix light gives positive
indication of rod position. The PPC will remain unaffected as a result of this transient.

Technical Reference(s): Tech Spec 3.1.4 bases, SOP-6, DBD-2.06, ARP-5, PL-
CRD “Control Rod Drive System Lesson Plan”

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective: (As available)

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam Palisades 2005

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 5
55.43

Comments:
Modified one distractor, and replaced one distractor with new.



BASES

Ciontrol Riod Alignment
B314

APPLICABLE

The st Brmiting static misalignment occurs when Bank 4 is fully

SAFETY ANALYSES inserted with one rod fully withdrawn ([Bank 4 is 82 inches out of

{ confmued)

alignment with the rated Power Dependent Insertion Lirit [PTIL]L) This
event was bounded by the dropped full-length control nod event (Ref. 4)

Since the control rod drog incidents result in the most rapsd approach to
SAFDLs caused by a control rod misoperation, the accident analysis
analyzed a single fullsngth control rod drog.

The abowe conkrod roed miscperations miay of miay not result in an
automatic reactor trip. Inﬂ‘re-menfthehll—lerﬂhr:ddmp.am
decrease in core average power and a distortion in adial power are
iritially produced, which, when consenatiesly coupled, result in a bocal
power and heat fux increase, and a decrease in DMER paramsters.

The results of the controd rod misoperation analysis show that during the
st liniting misoperation events, no wiclations of the SAFDLs, fusl
canterdine termperature, or PCS pressure ooour.

Controd rod alignment satisfies Criteria 2 and 3 of 10 CFR 50.238(c)2).

LCO

The lirnits on shutdown, regulating, and part-length rod alignments ensurs
that the assumptions in the safety analysis will remain valid. The
requirements on OPERABILITY ensure that upon reactor trip, the
full-length control rods will be available and will be inserted to provide
enough negative reactivity to shut dowm the reactor. The OPERABILITY
requirements also ensure that the control red banks maintain te comect
alignrrent and that esch full-length control rod is capable of being moved
by its CROM. The OPERABILITY reguirement for the pari-ength rods is
that they are fully withdrawm.

The requirsment is to mantan the control rod alignment to wathin

B inches between any controd rod and all other rods in its group. To help
ensure this requirernent is met, the confrol nod position deviation alam
generated by either the PIP node or the 5P| system, rmust b= OPERAELE
and prowsde an alammn when any conirol rod becomes misaligned

= B mches from any other rod inits group. The safety analysis assumes a
total misalignment from fully withdrawn to fully inserted.  This case
bounds the safety analysis for a single nod i any intermmediate position.



BASES

Control Riod Alignment
B34

LCO

The prirnany rod position indication system is considersd OPERABLE,
for purposes of this specification, if the digital position readout or the PPC
display provides valbd rod position indication, or if the cam operated red
matriz light {reguiating and pari-length rods only) gives positive (OM)
indication of rod position. The secondary rod position indication system is
considersd OPERABLE, for puposes of this specification, if the
magnetically operated reed switches are prowviding valid indication of nod
position either via the plant process computer or by taking direct readings
of the output from the magnetic reed switches or if the reed switch
operated red matrix light (shutdown rods ondy) gives positive (OM)
indication of rod position.

Failure to meet the requirements of this LCO may produce unacceptable
poer peaking factors and LHRs, or unsccaptable SOM, any of wiich
may constiute initia conditions inconsistent with the safety analysis.

APPLICABILITY

The requirsrments on control rod OFERABILITY and alignment are
applicable in MODES 1 and 2 because these are the only MODES in
which neutron (or fission) power is genemated, and the OPERABILITY
(e.g.. rippabdity} and alignment of control rods have the potential to affect
the safety of the plant. In MODES 3. 4, 5, and 8, the alignment imits do
not apply because the reachor is shut down and not producang fission
power. In the shutdown MODES, the OPERABILITY of the shutdown and
regulating rods has the potential to affect the reguired SOM, but this effect
can be compensated for by an increase in the boron concentration of the
PCS. See LCO 3.1.1, "SHUTDOWM MARGIN (SDM)." for SOM n
MODES 3, 4, and 5, and LCO 3.2.1, "Boron Concentration,” for bornon
concantration reguirements during refusling.

ACTIONS

LCOs 314, 3.1.5, and 3.1.8, and their ACTIONS were written to support
exch other. The combined intent & to assure the following:

1. There s adeguate SDM available in withdrawn control rods to
assure the reachor is shutdown by, and remains shutdown

ficllowing, a reachor trip,

2 The control rod posiSoning does not cause unacceptable axial or
radial fiux peaking and

3. The programmed rod wathdrawal sequence and group overiap
result in reactivity inserion rates within the assumptions of the
Inadwertent Control Rod Bank Withdrawal Analyses.



Shutdown and Part-Length Rod Group Insertion Limits

B31s
BASES
APPLICABLE Accident analysis assumes that the shutdown rod groups are fully
SAFETY ANALYSES  withdrawn any time the reactor is critical. This ensures that:

a. The minimum S0M iz maintained; and

b. The potential effects of a control rod ejection accident are limited to
acceptable limits.

Control rods are considered fully withdrawn at 128 inches, since this
position places them in an insignificant reactivity worth region of the
integral worth curve for each bank.

On a reactor trip, all full-length control reds (shutdown and regulating),
except the most reactive rod, are assumed to insert into the core. The
shutdown and regulating rod groups shall be at or above their insertion
limits and available to insert the required amount of negative reactivity
on a reactor frip signal. The regulating rods may be parially inzerted in
the core as allowed by LCO 3.1.6, "Regulating Rod Group Position
Limits." The shutdown rod group insertion limit iz established fo ensure
that a sufficient amount of negative reactivity is available to shut down
the reactor and maintain the required SDM (see LCO 3.1.1,
"SHUTDOWHN MARGIM {SDM)) following a reactor trip from full power.
The combination of regulating rod and shutdown rods (less the most
reactive rod, which iz assumed to remain fully withdrawn) iz sufficient to
take the reactor from full power conditions at rated temperature to zero
power, and to maintain the required SDM at rated no load temperature
(Ref. 2). The shutdown rod group inserion limit also limits the reactivity
worth of an ejected shutdown rod.

The acceptance criteria for addressing shutdown rods as well as
regulating rod insertion limits and inoperability or misalignment are that:

a. There be no viclation of:

1. Specified acceptable fuel design limits, or
2. Primary Coolant System pressure boundary damage; and

k. The core remaing subcritical after accident transients.



PALISADES NUCLEAR PLANT DBD-2.06
DESIGN BASIS DOCUMENT Reviglon §
Page 10 of &7

TITLE: CONTROL ROD DRIVE SYSTEM (CRD)

3.2

3.2

Shutdown requirements include allowances for power defect. flux redistribution,
power dependent insertion lmit, Group 4 rod insertion and void effects. Excess
shutdown margin is defined as the shutdown margin minus the required shutdown
margin. The required shutdown margin is equal to the reactivity insertion followng a
small steam line break accident The walue used for the required shutdown margin
is 2.0% Ap at both the beginning and end of core life.

SYSTEM DESIGN REGQUIREMENTS
General System Design

The Palisades plant is equipped with 45 cruciform shaped controd rods, 41 full-kength
rads and 4 part-length rods. Each controd rod s connected to a control rod drive
mechanism (CRDM). The CRDM is an electro mechanical unit which utilizes rack
and pinion gearing to achiieve controlled linear motion of the control rod in response
to operating signals. Synchro transmitters, limit switches and reed switches provide
rod position signals for rod position indication and for control rod drive interlocks and
prohibits.

The control reds are assigned to one of three group types as shown in Table 3.2-1.
Shutdown rods provide definite shutdown margin at all times. Part-length rods were
originally provided for xenon tit and oscllation contral. The part-length rods

currently perform no function, as discussed in Section 3.2.2.1. Regulating rods can
prowvide short term reactivity control and xenon tit and oscillation control. Al control
rads are positioned by one of the following methods: 1) Individual rod movement
(one rod is selected and mowved); 2) Individual group movement (one group is
selected and moved); and 3) Sequential group movement.

TABLE 3.2-1
Controd Rod Grouping

Type of Group Rod Mumber
Group Number Mumbers of Rods
Shutdown Groups A 1-12 12

B 13-20 8
Regulating Groups 1 21 -28 2]

2 28 - 32 4

3 33-37 ]

4 38 -4 4
Fower Shaping 1 a2 - 45 4

Group (partdength)



PALISADES NUCLEAR PLANT Proc Mo ARP-5
ALARM AND RESPONSE PROCEDURE Revislon 104
Page 54 of 73

MTLE: PRIMARY COOLANT PFUMP 3TEAM GEMERATOR AND
ROD DRIVES SCHEME EK-ID (C-12)

ROD DRIVE SEAL LEAK OFF HI TEMP

37|43 |45 | 55| 81| &7

35 | 24 | 50 | 55| g2 | e8 SEnsor; TRA-D150, CRDM Seal Leakol
Temp Alamm Reconder

33 45|51|5.r c.a|r;a P

40 | 25 | 52 | 58 | &4 | 7O 1l 200°F

| | sﬁlnm:
41| 47|53|58|8s5| M
42|48 |54 60| ee| 72 Alternate CRDM Seal Leakage Temperature

Indlcation: Reconder

AUTOMATIC FUNCTION:
= Kone

DPERATOR ACTION:

= IF concument symptoms of loss of Component Cooling exist, THEN GO TO ADP-35.

» CHECK Fod Drive temparatures on TRA-D150.

« CHECK at least one CROM Cooling Fan, V-234 or V=498, In service.

« I all or most CROM temperaburas are above 200°F or neffier V-49A nor V-498 Is avalable, THEM
COMSIDER Piant shutdown to preciude CROM damage.

FOLLOW UP ACTION:

= |F aam app=ars o be valid as indicated oy any Rod Crive s2al lealoff temperaiure betwesn 200°F to 230°F,
THEN PERFORM a primary sysiem keakage calculation par DIWO-1.

L EEI-EF'T‘ I& EpUnNous =5 nolcated oYy an ogeEn channel or any Food Drive seal leakdalT tamperature abive 250°F,
Indicating 3 falied or faling Menmocouple, THEM INITIATE Work Request for repairs.

»  ACKNOWLEDGE alamm at TRA-D150 to restore reflash as Tollows:
o OPEN front door
= DEPRESS FUNC ey
o DEPRESS ALARM ACK soft key

REFEREMCES:

= ADP-36, "Loes of Component Coming”
= [DWO-1, "Opsarators DalyWeakhy Iem Modes 1, 2, 3, and 4°




ES-401 Question 20 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # 000024.AA1.17
Importance Rating 3.9

K/A Statement: Ability to operate and/or monitor the following as they apply to Emergency Boration:
Emergency borate control valve and indicators

Proposed Question:

Given the following conditions:

The Reactor was tripped from 100% power.

Three (3) Control Rods remain fully withdrawn.

P-66B HPSI Pump is running.

P-56A Boric Acid Pump is running.

P-55A Charging Pump is running.

EOP-1.0, “Standard Post-Trip Actions,” is in progress.

The crew is initiating Emergency Manual Boration per SOP-2A, “Chemical Volume and
Control System.”

Which of the following Emergency Boration flowpaths should be selected if VCT outlet valve
(MO-2087) is open and will NOT close from the Main Control Board?

Open MO-2169 and MO-2170, Gravity Feed Valves.
Open MO-2160, SIRWT to Charging Pump Suction.

Open MO-2140, Pumped Feed Valve.

O o0 w »

Open MO-3072, CVCS to HPSI Train 2.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, with the gravity feed valves MO-2169/2170 open, the VCT outlet (MO-2087)
must be closed to ensure adequate boration capability is maintained. If the lineup
cannot be satisfied, another lineup must be pursued.

B. Incorrect, while borating from the SIRWT is an acceptable emergency boration flowpath,
it is not the correct flowpath to use with the given conditions. Per SOP-2A, the pumped
feed or gravity feed lineup should be used for performing the emergency boration.

C. Correct, at least one borated flowpath must be lined up. Opening MO-2140 to allow
pumped feed to the suction of the charging pumps satisfies that lineup.

D. Incorrect, incorrect procedure adherence. While SOP-2A does allow for alternate PCS
injection using HPSI, it is primarily intended to accommodate isolation of the normal



charging path to the PCS when it is anticipated to be of short duration and actual
makeup to the PCS will not be required.

Technical Reference(s): SOP-2A
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2003

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 8
55.43

Comments:
Modified stem only. All distractors remain unchanged.



PALISADES NUCLEAR PLANT Proc No SOP-2A
SYSTEM OPERATING PROCEDURE Revision 85
Page 8 of 137

TITLE: CHEMICAL AND VOLUME CONTROL SYSTEM

NOTES: 1. "Y'or specified position indicates that valves are required to be available or in
the specified position. 'N' indicates that valves are NOT required to be
available or in the specified position.

2. Heat trace for Paths 1 and 2 are available as long as temperature is
maintained 25°F above the respective boric acid solubility temperature on the
flow path.

3. Use of Path 1 renders Path 2 unavailable due to charging pump suction header
pressurization (possibly as high as 110 psig) heavily seating the gravity flow
check valves. Availability is restored by Attachment 6, "Concentrated Boric
Acid Flow Path Test”

Allowable Boric Acid Flow Paths

Path T-53A T-53B |P-56A | P-56B | MO-2160 | MO-2170 | MO-2140 | MO-2087 | MO-2160

> 04 4% N Y N N N Y ar Open M N
1 N =044% | N Y N N ¥ or Open M N
Both = 94.4% Y Y N N Y ar Open M N

But sum = 94 4%
=04 4% N M N Y N M Y or Closed N
2 N =044% [ N M N Y M Y or Closed N
Both = 94 4% N N Y Y M Y or Closed N

But sum = 94 4%

3 M N M W N M N Y or Closed Y




1.0

20

EMERGENCY MANUAL BORATION

ENSURE charging flow greater than 33 gpm.

Proc No SOP-2A
Attachment 14
Revision 85

Page 1 of 2

ESTABLISH at least one (both preferred) boric acid flow path(s) as follows:

a. IF Bus 1D energized, THEN ESTAELISH pumped feed:

1.

2.

3.

START at least one (both preferred) Boric Acid Pump(s).

. P-564A, Boric Acid Pump

. P-56B, Boric Acid Pump

OPEN MO-2140, Boric Acid Pump P-56A/B Feed Isolation

VERIFY Charging Flow greater than 33 gpm.

b. IF Bus 1C energized, THEN ESTAELISH Gravity Feed:

1.

OPEN Boric Acid Tank Gravity Feed I1sol Valves.
. MO-2169, BAST T-53A Gravity Feed Isolation
. MO-2170, BAST T-53B Gravity Feed Isolation

CLOSE CV-2155, Make-Up Stop.

CAUTION

If CK-CV-2171, Boric Acid Gravity Feed
Check, sticks closed during the next step,
Charging Pumps may trip on low suction
pressure.

CLOSE MO-2087, VCT T-54 Qutlet Valve.

ENSURE CLOSED MO-2160, SIRWT T-58 Outlet To
Charging Pp P-55A,B,C.



Proc No SOP-24
Attachment 14
Revision 85

EMERGENCY MANUAL BORATION Page 2 of 2

9. IF EY0O1 is not energized, THEN PERFORM the following:

a. ENSURE OPEN breaker 52-207, Refueling Wir Chrg PP
Valve 2160. Refer to SOP-30, "Station Power."

b.  MANUALLY CLOSE MO-2160, SIRWT T-58 Outlet To
Charging Pp P-55A,B,C.

6. VERIFY charging flow greater than 33 gpm as indicated by FIA-0212,
Charging Line Flow Indicator Alarm.

3.0 WHEM desired to secure from Emergency Boration, THEN REFER TO
EOP Supplement 40, "Charging Pump Suction Alignment.”



PALISADES NUCLEAR PLANT Proc Mo SOP-24
S¥STEM OPERATING PROCEDURE Revizlon 85
Page 53 of 137

TITLE: CHEMICAL AND VOLUME CONTROL SYSTEM

T.310  To Establish Alternate Charging Path to the PCS Via HPSI

NOTE: This section is primnarily intended to accommodate isclation of the normal charging
) path to the PCS when it is anticipated to be of short duration and actual makeup fo
the PCS will not be required. Use of this path will result im the fiollowing:

# Thermal transient and boron concentration dilution for in wuse HPS1 Train 2 line.

# Higher Concentration Bormon addition o PCS durng initial use of HPSI Train 2
lime(s)

* [njection of relatively cool water imto safety injection lines. Rapid injection of
cool water may cause a water hammer if a steam vapor void axists in the lines.

a. MAINTAIN the reguirements of Seclions 4.3 and 4.4

k. IF necessary to compensate for the expected duration that charging fow will
be secured, THENM take manual pressunzer level control AND RAISE
pressurizer level to less than or equal to 0% on LIC-01014 or LIC-0101B.
Refer to SOP-14, "Primary Coolant System," Section 7.2.1, "Pressurizer
Lewel Control.”

. STOP Chargimg and Letdown flow. Refer to Seclion 7.3.1.

CAUTION

Pressunzer level must remain greater than or
equal to 40% on LIC-0101A or LICO101E to
ensure that assumptions made in accident
analysas remain valid.

d. WHEM it is desired to commence charging fo the PCS, THEN PERFORM the
following:

1. OPEN cne HPSI Traim 2 Injection Walve:

VALVE LOOP DESCRIPTION

MO-3062 2B Redundant HFSI o Reactor Coolamt Loop 2B

MO-3064 el Redundant HPS o Reactor Coolamt Loop 24

MO-3068 1B Redundant HFSI o Reactor Coolamt Loop 18

MO-3068 1A Redundant HFSI o Reactor Coolamt Loop 1A




PALISADES NUCLEAR PLANT Proc Mo SOP-2A
SYSTEM OPERATING PROCEDURE Ravislon 85
Page &0 of 137

TITLE: CHEMICAL AND VOLUME CONTROL SYSTEM

2. ENSURE CLOSED C\V-3018, P-86B Disch to HFSI Train 2.

3. OFEN MO-3072, HPSI Traim2/Charging *-Conn (MZ-22])

4, EMSURE IN MANUAL AMND CLOSE 3T Prassurs Indicating Controller
associated with valve opsned in Step 7.3.104.1:

VALVE PiIC DESCRIFTION

MO-3062 | PIC-0338 | Safety Inject Tank T-820 Pressure Control

MO-3084 | PIC-0247 | Safety Inject Tank T-82C Pressure Control

MO-23068 | PIC-0346 | Safely Inject Tank T-22B Pressure Control

MO-3068 | PIC-0342 | Safely Inject Tank T-22A Pressure Control

5. CLOSE CV-2111, Charging Line Contaimment |sclation (MZ-45) Valve.
. OPERATE a Charging Pump with suction from WCT.
[a) MONITOR Pressurizer level and pressure closshy.

(B} MONITOR associated HPS| Flow Indicator for flow:

VALVE Fl DESCRIFTION

High Pressure Safety Inject

MO-3062 | FIH0313A Flow - Loop 28

MO-2084 | Flo2124 High Pressure Safety Inject Flow

To Loop 24
MO-2086 | FI-0310A .';'LQEC_'Z':TE“'E Safety Inject Flow
MO-3088 | FI-D308A ?LHE;??;“FE Safety Inject Flow

(c) WHEHM desired Pressurizer level is reached (less than or egqual

to B0% on LIC-01014 or LIC-D101B), THEM STOP Charging
Purnp.




ES-401 Question 21 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # 000028.G2.4.31
Importance Rating 4.2 -

K/A Statement: Knowledge of annunciator alarms, indications, or response procedures.
Proposed Question:

Given the following conditions:

e The Plant is at 100% power.
e Pressurizer level control is selected to Channel B.
e Pressurizer Heater Control is selected to Channel A & B.

A transient occurred which resulted in:

e Pressurizer level is 51% and lowering.
e Annunciator EK-0761 “PRESSURIZER LEVEL HI-LO” alarming.

Which of the following actions would NOT automatically occur as a result of this transient?
A. P-55A Charging Pump operates at maximum speed.
B. All Pressurizer Heaters de-energize.
C. P-55B and P-55C Charging Pumps start.

D. CV-2004 and CV-2005, Letdown Orifice Stop Valves, close.

Proposed Answer: B

Explanation (Optional):

A. Incorrect, P-55A will increase speed to maximize charging flow.

B. Correct, pressurizer heaters only de-energize on a low-low level (36%).

C. Incorrect, both P-55B and P-55C and constant 40gpm pumps when operating and are
cycled on/off as necessary to maintain level. Both pumps will start on a low pressurizer
level.

D. Incorrect, letdown orifice isolation valves will close in an attempt to maintain maximum
charging flow (i.e. maximize the input, minimize the output).

Technical Reference(s): ARP-4, PL-PLCS Pressurizer Level Control System
Lesson Plan



(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT Proc No ARP-4
ALARM AND RESPONSE PROCEDURE Revision 68
Page 61 of 73

TITLE: PRIMARY SYSTEM VOLUME LEVEL PRESSURE
SCHEME EK-0T (C-12)

37 | 43 | 49 | 55 | &1 | 67 PRESSURIZER LEVEL HI-LO

38 | 44 | 50 | 56 | 62 | 68 LIC-D101A, Pressurizer Level
Control Channel 1,
30 | 45|51 |57 |63 | 60 or ontrorhannet 1,
40 | 46 | 52 | BB | 64 | 70 LIC-0101B, Pressurizer Level Control

Channel 2,
41 | 47|53 |59 | 65| 71

432 | 48 | 54 | G0 | 86 | 72 whichever is selected

Trip
Setpoints: 5.75% Deviation from Setpoint

Alternate
Indication: MNone

AUTOMATIC FUNCTION:
= High Level Alarm:
o CWV-2004 and CV-2005, Letdown Crifice Stop Valves, open.
o P-568B, 'B' Charging Pump, and P-55C, "C" Charging Pump, stop.
o P-55A, A" Charging Pump, operates at minimum speed (32 gpm).
o Pressurizer Backup Heaters energize (in AUTO position only).
» |ow Level Alarm:
o CWV-2004 and CW-2005 close.
o P-55B and P-55C start.
o P-55A operates at maximum speed (53 gpm).

OPERATOR ACTION:
+« CHECK Charging and Letdown response correct.
+ |F Charging and Letdown response NOT correct, THEN REFER TO AQP-22 for applicable acfions .
+ |F selected Taye input is inaccurate, THEMN:
o REFER TO AQP-2T for Tave/Tref Controller failure actions.

FOLLOW UP ACTION:
+ |[MPLEMENT any applicable Technical Specifications LCO 3.4.9 actions.

REFERENCES:

+ Technical Specifications LCO 349

«  AODP-22, "Pressurizer Level Control Malfunctions™
s AOP-27, "Taye/Trer Controller Failure”




PL-PLCS Pressurizer Level Control System Rev. 5

A. Alarms (ARP-4)
1. EK-0761, "PRESSURIZER LEVEL HI-LO"

a. Sensor:
1) LIC-0101A or LIC-0101B, whichever is selected by HS 1/LRC-0101
b. Setpoint:

1) 5.75% level deviation from setpoint.
c. Alarm impact on PZR Level Control:
1) AUTO: IF high alarm, THEN:
a) CV-2004 and CV-2005 Orifice Stop Valves open.
b) Charging Pumps P-55B and P-55C stop.
c) Charging Pump P-55A operates at minimum speed (33 gpm).
d) Pressurizer Backup Heaters energize (in "AUTQO" position only).
2) AUTO: IF low alarm, THEN:
a) CV-2004 and CV-2005 Orifice Stop Valves close.
b) Charging Pumps P-55B and P-55C start.
c) Charging Pump P-55A operates at maximum speed (53 gpm).
3) Indications to validate alarm:
a) LIC-0101A or LIC-0101B which ever is selected by HS 1/LRC-0101.

b) Check Charging and Letdown response correct; IF not, THEN shift
selected level controllers LIC 0101A or LIC 0101B.

2. EK-0763, "PRESSURIZER LEVEL CH 'A' LO-LO"
a. Sensor:
1) LIC-0101AL (Hot Cal)
b. Setpoint:
1) 36%
c. Alarm impact on PZR Level Control:

1) AUTO: IF "A" or "A & B" PZR heater control is selected, THEN all PZR
heaters are tripped. Letdown Orifice Stop Valve CV-2003 closes.

d. Indications to validate alarm:
1) All available Hot Cal level instruments in the control room
3. EK-0764, "PRESSURIZER LEVEL CH 'B' LO-LO"
a. Sensor:



1) LIC-0101BL (Hot Cal)
b. Setpoint:
1) 36%
c. Alarm impact on PZR Level Control:

1) AUTO: IF "B" or "A" & "B" PZR heater control is selected, THEN all PZR
heaters are tripped. Letdown Orifice Stop Valve CV-2003 closes.

d. Indications to validate alarm:

1) All available Hot Cal level instruments in the control room



ES-401 Question 22 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # 000032.AK3.02
Importance Rating 3.7

K/A Statement: Knowledge of the reasons for the following responses as they apply to the Loss of Source
Range Nuclear Instrumentation: Guidance contained in EOP for loss of source-range nuclear
instrumentation.

Proposed Question:
Given the following conditions:

e The Plant was at 89% power when a transient occurred which required a manual reactor
trip.

e Three (3) control rods did NOT insert into the core.

o The crew has just entered EOP-01, “Standard Post-Trip Actions.”

If both Source Range Nuclear Instruments have become inoperable, what is the effect, if any,
on the Reactor Operator's ability to check the status of the Reactivity Control safety function?

A. No effect, since Reactivity Control is satisfied due to Xenon building in for the next
approximately 10-12 hours.

B. Reactivity Control must be satisfied by manually driving down ONE of the stuck control
rods.

C. Will need to check Reactor power at less than 1E-4 % and constant or lowering on Wide
Range Excore indication.

D. Will need to check Reactor power at less than 2% using delta T power indication.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, although Xenon will behave this way, this is not an approved methodology for
satisfying the Reactivity Control safety function.

B. Incorrect, as, per the stem conditions, this would still result in having more than one
control rod stuck fully withdrawn.

C. Correct, per EOP-1.0 Event Diagnostic Flowchart Reactivity Control Requirements.

D. Incorrect, again, this is not an approved methodology for satisfying the Reactivity Control
safety function.

Technical Reference(s): EOP-1.0
(Attach if not previously provided,




including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective:

Question Source:

Question History:

(As available)

Bank #
Modified Bank # X (Note changes or attach parent)
New

Last NRC Exam Palisades 2003

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Memory or Fundamental Knowledge X
Comprehension or Analysis

55.41 _10
55.43

Modified question from Palisades 2003 NRC Exam. Modified stem such that Source
Range instrumentation is lost rather than Wide Range and changed correct answer to
new answer based upon second conditional statement for verification of safety function.
NOTE: 3 Stuck control Rods does not necessarily drive the CRS to transition to EOP
9.0. In EOP 9.0, RC-2 would be the applicable Success Path.



[istE PALISADES NUCLEAR PLANT oo F0ras
EMERGENCY OPERATING oo Pami Red

S PROCEDURE - |
Page 3of4

TITLE: FUNCTIONAL RECOVERY PROCEDURE

SAFETY FUNCTION:  Reactivity Control

RESQURCE TREE: Tree A

SUCCESS PATH: Control Rod Insertion: RC-1

INSTRUCTIONS
© 3. VERIFY RC-1 {Conirci Rod
insertion) is satisfied by ANY of the
following conditions:

Condition 1:

a. Maximum of one full-length
control rod NOT fully inserted

b, Rx power lowering and a
negativé Startup Rate

Condition 2:

a. Rx power is less than 10% and
is constant or lowering on Wide
Range Excore indication
OR
Rx power is less than 100 cps

and is constant or lowering on
Source Range excore. indication

® = Conlinuously applicable step

3.1.

CONTINGENCY ACTIONS

[F the Reactivity Control safety
function is still in jeopardy,

THEN GO TO the next approprizite
Reactivity Control Success path.




ES-401 Question 23 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # 000051.AA2.02
Importance Rating 3.9

K/A Statement: Ability to determine and interpret the following as they apply to the Loss of Condenser
Vacuum: Conditions requiring reactor and/or turbine trip.

Proposed Question:
Given the following conditions:

¢ A degrading condenser vacuum condition has caused the Crew to enter AOP-6, “Loss of
Condenser Vacuum.”

e Condenser vacuum has degraded to 21.7’Hg and is slowly lowering.

¢ Main Generator output is approximately 465 MWe.

Based on these conditions, the crew should...
A. Trip the reactor and enter EOP-1.0, “Standard Post-Trip Actions.”

B. Trip the turbine and continue efforts to correct the problem in AOP-6, “Loss of
Condenser Vacuum.”

C. Commence a Power reduction, per GOP-8, “POWER REDUCTION AND PLANT
SHUTDOWN TO MODE 2 OR MODE 3 > 525 °F,” to stabilize condenser vacuum.

D. Commence a Rapid Power Reduction, per AOP-7, “RAPID POWER REDUCTION,” to
stabilize condenser vacuum.

Proposed Answer: A
Explanation (Optional):

A. Correct, per AOP-6. The reactor should be tripped if condenser vacuum lowers to less
than 22” Hg.

B. Incorrect, while the turbine does need to be tripped under these conditions, the reactor
must also be tripped since reactor power is greater than 15%. If reactor power was less
than 15%, this would be true.

C. Incorrect, under these conditions, a reactor trip is required. If condenser vacuum were
less than 24”Hg, this would be a suitable action.

D. Incorrect, under these conditions, a reactor trip is required. If condenser vacuum were
less than 24”Hg, this would be a suitable action.

Technical Reference(s): AOP-6
(Attach if not previously provided,




including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective:

Question Source:

Question History:

(As available)

Bank #
Modified Bank # (Note changes or attach parent)
New X

Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Memory or Fundamental Knowledge X
Comprehension or Analysis

55.41 10
55.43

Pal 2010 question 25 was used for reference; question as written is new.



PALISADES NUCLEAR PLANT Proc No AOP-6

ABNORMAL OPERATING Revision 1
PROCEDURE

Page 6 of 10

LOSS OF CONDENSER VACUUM

REACTOR AND EQUIPMENT TRIP CRITERIA

Reactor Trip

. Reactor Power greater than or equal to 15%
o Main Condenser vacuum lowers to less than 22" Hg
o Loss of both cooling tower pumps

Turbine Trip

* Reactor Power less than 15%
o Main Condenser vacuum lowers to less than 22" Hg

o Loss of both cooling tower pumps




HUCLEAR PLANT

PROCEDURE

PALISADES NUCLEAR PLANT Proc No AOP-6

ABNORMAL OPERATING Revision 1

Page 5o0f10

LOSS OF CONDENSER VACUUM

6.0 OPERATOR ACTIONS

ACTIONS\EXPECTED RESPONSE

& 1. VERIFY the following:

+ At least one cooling tower pump is in

senice

* Main Condenser vacuum is greater

than 22" Hg

© 2. VERIFY Main Condensar vacuum is
greater tham 24" Hg AND NOT lowering.

& = Continuously applicable step

%= Hold Point

1.1

21

EESPONSE NOT OBTAINED

IF Reactor Power is greater than or egual to

2%, THEN TRIP the Reactor.

a. GOTOECP-1, "Standard Post-Trip
Actions.”

IF Reactor Power is less than 15%, THEN
TRIP the Turbine.

a. GOTO Step 3.

: Power reduction at lower rates allows the use

of boron and may prevent entry into
Technical Specifications LCO 3.1.6 (PDIL).

PERFORM cne of the following as necessary
to stabilize andfor restore Main Condenser
vacuum greater than 24 inches Hg.

a. COMMENCE arapid Reactor Power
reduction in accordance with
AOP-T, "Rapid Power Reduction_"

b. COMMENCE Reactor Power reduction
in accordance with GOP-8, "Power
Reducticn and Plant Shutdown To
MODE 2 or MODE 3 =z 525°F."

: With a logs of a cooling tower pump, Main

Condenser vacuum will remain stable until
water drains from the cooling tower then
expect Main Condenser vacuum to lower.

WHEM Main Condenser vacuum has
astabilized, THEN STABILIZE Reactor Power
at a level to maintain Main Condenser
vacuum greater than 24" Hg.




ES-401 Question 24 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # 000067.AK1.01
Importance Rating 2.9

K/A Statement: Knowledge of the operational implications of the following concepts as they apply to Plant
Fire on Site: Fire classifications, by type.

Proposed Question:

Nuclear Plant Operators have just completed racking in breaker 52-1111, Main Exhaust Fan
V-6B. Upon remote closure of the breaker, an arc flash occurred and a sustainable fire
followed.

What is the class of fire and what type of extinguisher shall be utilized, per fire protection
procedures?

A. Class B fire; use water OR Yellow Foray dry chemical fire extinguisher.
B. Class B fire; use any type of dry chemical OR CO: fire extinguisher.

C. Class C fire; use ONLY a Purple K type dry chemical fire extinguisher.
D

. Class C fire; use any type of dry chemical OR CO; fire extinguisher.

Proposed Answer: D
Explanation (Optional):
Class A fires are “ordinary combustible” fires. Water extinguishers are used on Class A fires.

Class B fires are “flammable and combustible liquid and gas.” ABC dry chemical extinguishers
are used on Class A, Class B, or Class C fires and are filled with Monoammonium Phosphate, a
yellow-colored dry chemical (yellow foray). BC dry chemical extinguishers are used on Class B
or Class C fires and are filled with Purple K Potassium Bicarbonate, a purple-colored dry
chemical.

Class C fires are “electrical” fires. Carbon Dioxide (CO2) extinguishers are used on Class B or
Class C fires. This is an electrical fire that should be extinguished using CO2 and/or dry
chemical extinguishers, per FPIP-4 “Fire Protection Systems and Fire Protection Equipment.”

A. Incorrect, applicant does not understand the class of fire or the type of extinguisher to
use. See explanation.

B. Incorrect, applicant understands the type of extinguisher to use, but not the class of fire.
See explanation.

C. Incorrect, applicant understand the class of fire, but not type of extinguisher to use. See



explanation.
D. Correct, any type of dry chemical (ABC or BC) or CO2 extinguisher is adequate. See
explanation.

Technical Reference(s): FPIP-4
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: ___ OB 44825(1101) (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:
Question modified from Palisades 2003 Audit Exam. Modified stem to change question
from Class A fire to a Class C fire. Two distractors were changed, including changing
the answer.



PALISADES NUCLEAR PLANT Proc No FPIP-4
FIRE PROTECTION IMPLEMENTING PROCEDURE Revision 36
Page 10 of 40

TITLE: FIRE PROTECTION SYSTEMS AND FIRE PROTECTION EQUIPMENT

7.2
7.2.1

722

7.2.3

7.3

7.3.1

WATER FIRE EXTINGUISHERS

Water fire extinguishers are used on Class "A" (Ordinary Combustible) fires.
The individual using the fire extinguisher is responsible for:

a. Reporting its use to the Shift Manager.

b. Transporting used fire extinguisher(s) to Fire Depot in the Feedwater Purity
Building.

Water fire extinguishers are maintainad and charged onsite by Operations
Department personnel,

OR

Tagged and delivered to the Fire Depot in the Feedwater Purity Building if offsite
maintenance is required.

DRY CHEMICAL FIRE EXTINGUISHERS
The two types of dry chemical fire extinguishers used onsite are as follows:
a. ABC Dry Chemical Fire Extinguishers are:
1. Used on Class A (Ordinary Combustible) fires.
2 Used on Class B (Flammable and Combustible Liquid and Gas) fires.
3 Used on Class C (Electrical) fires.
4, Filled with Monoammeonium Phosphate, a yellow-colored dry chemical.
b. BC Dry Chemical Fire Extinguishers are:
1. Used on Class B (Flammable and Combustible Liquid and Gas) fires.
2. Used on Class C (Electrical) fires.

3. Filled with Purple K Potassium Bicarbonate, a purple-colored dry
chemical.



PALISADES NUCLEAR PLANT Froc No FPIP-4
FIRE PROTECTION IMPLEMENTING PROCEDURE Revision 36
Page 11 of 40

TITLE: FIRE PROTECTION SYSTEMS AND FIRE PROTECTION EQUIPMENT

732

7.3.3

734

7.4

741

The individual using the fire extinguisher is responsible for:
a. Reporting its use to the Shift Manager.

b. Transporting used fire extinguisher(s) to the Fire Depot in the Feedwater
Purty Building.

Dry chemical fire extinguishers are maintained and filled onsite by Operations
Department personnel,

OR

Tagged and delivered to the Fire Depot in the Feedwater Purity Building if offsite
maintenance is required.

WARNING

Mixing dry chemicals when charging fire
extinguishers may create a chemical reaction
within the fire extinguisher which could cause
injury to personnel.

NEVER MIX DRY CHEMICALS. If other than dry chemicals designated for their
respective units are used:

a. Improper dry chemicals shall void the underwriters listing on the fire
extinguisher; and

b. May create a chemical reaction within the fire extinguisher which could result
in injury to the operator.

CARBON DIOXIDE (COs) FIRE EXTINGUISHERS
Carbon Dioxide (COz) fire extinguishers are used on:
a. Class "B" (Flammable and Combustible Liguid and Gas) fires.

b. Class "C" (Electrical) fires.



ES-401 Question 25 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # 069.AK2.03
Importance Rating 2.8

K/A statement: Knowledge of the interrelations between the Loss of Containment Integrity and the
following: Personnel access hatch and emergency access hatch

Proposed Question:
Given the following conditions:

¢ The Plant is in Mode 5 on Shutdown Cooling (SDC) preparing to heat up the Primary
Coolant System (PCS).

¢ Both Personnel airlock doors are open.

¢ Aloss of SDC occurs and PCS temperature rises to 214°F.

Which one of the following statements describes the current status of containment integrity?
Containment integrity:
A. s not required in the current Mode.
B. Is not required until all OPERABLE PCS T4 instruments read greater than 220 °F.
C. Has been lost. At least one OPERABLE airlock door must be closed within 1 hour.

D. Has been lost. Both OPERABLE airlock doors must be maintained closed at all times.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, containment integrity is required for current plant conditions. LCO 3.6.2 is
applicable in Modes 1-4. The applicant must understand that due to PCS temperature
rising > 200°F, the plant is now in Mode 4, where LCO 3.6.2 is applicable.

B. Incorrect, containment integrity must be restored within 1 hour. This is incorrect as the
applicant chose to maintain the doors open and place the plant into a Mode where LCO
3.6.2 does not apply (Mode 5).

C. Correct, at least one airlock door must be closed within 1 hour IAW LCO 3.6.2.

D. Incorrect, only one airlock door is required to be closed IAW LCO 3.6.2.B

Technical Reference(s): LCO 3.6.2.A, AOP-32

(Attach if not previously provided,

including version/revision number)




Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 10
55.43

Comments:

Based upon the initial conditions given in the stem, both airlock doors are still
OPERABLE, but the interlock mechanism is not, since both door are open simultaneously. This
means that TS 3.6.2.B must be entered and required actions taken upon entering Mode 4.



NUCLEAR PLANT

PROCEDURE BASIS

PALISADES NUCLEAR PLANT | ProcNo  AOP-32

ABNORMAL OPERATING Revision 0

Page Page 14 of 20.

LOSS OF CONTAINMENT INTEGRITY

STEP 8
Step Text

8. VERIFY the interlock mechanism is

OPERABLE in each Containment Air

Lock,

Technical Basis

ENSURE an OPERABLE door is closed
on the affected air lock within 1 hour.

The foliowing actions are to ensure only
one doer.on the affected air lock is
opened at a time.

CAUTION TAG the outer door
handwheel of the affected air lock stating:

a. Condition of the interiock.

b. Shift Manager approval required
priorto use.

Shift Manager shali CONDUCT a
pre-entry briefing to anyone needing to
use the affected air lock.

UPDATE LCOQO status board with the
above information.

LOCK CLOSED an operable deor on the
affected air lock within 24 hours.

REFER TO Technical Specifications
LCO 3.6.2.B.

Intent of this step is to ensure LCO 3.6.2.B.1 and 3.6.2.B.2 Required Actions are taken
when appropriate. Steps 8.2.a arid 8.2.b address Operations expectations for controlling
access into-an air lock that has an inoperable interlock.

Associated Notes, Cautions, and Warnings:

A note precedes Step 8.2 ta inform the operators. that they are now initiating actions that will
physicaily. control door opening and take the place of the broken interlack-mechanism.

Training Emphasis:
NONE




Containment Air Locks
362
36 CONTAINMENT SYSTEMS
3.6.2 Containment Air Locks
LCO 362 Two containment air locks shall be OPERAEBLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS
MNOTES

1.  Entry and exit is permissible through a “locked” air lock door to perform repairs on the
affected air lock components.

2.  Separate Condition entry is allowed for each air lock.

3. Enter applicable Conditions and Required Actions of LCO 3.6.1, "Containment,” when
leakage results in exceeding the overall containment leakage rate acceptance criteria.

COMNDITION REQUIRED ACTION COMPLETION TIME
A, One or more containment —_— NOTES————
air locks with one 1. Required Actions A1, A2,
containment air lock door and A3 are not applicable if
inoperable. both doors in the same air

lock are inoperahle and
Conditien C is entered.

2. Entry and exit is pemmissible
for 7 days under
administrative controls if
both air locks are
incperable.

A Yerify the OPERABLE 1 hour
door is closed in the
affected air lock.

1=
=
=

(continued)




-ACTIONS

Containment Air Locks
3.6.2

CONDITION

REQUIRED ACTION

COMPLETICN TIME

A.  (continued)

A2 Lock the OPERABILE
door closed in'the
affected air lock.

AN

- MNOTE--
Airlock doors in high radiation
areas may- be verified locked
closed by administrative means.

A3 ‘Verify the OPERABLE
door is locked closed in
the affected alr lock.

24 hours

Once per 31 days

B. One or more containment
air locks with containment
air lock interlock :
mechanism inoperable.

NOTES
1. Required Actions B.1, B.2,
and B.3 are not applicable if
both doors in‘the same air
lock are inoperable and
Condition C is entared.

2. Entry and exit of
containment is permissible
under the control of a
dedicated individual.

B.1 Verify an OPERABLE
door is closed in the
affected air lock.

b
=
o

1 hour

{continued)

Palisades Nuclear Plant

3.6.2-2

Amendment No. 189



ACTIONS

Containment Air Locks
3.6.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. (continued)

B.2 lLock an OPERABLE
door closed in the
affected airlock.

AND

NOTE
Air lock doors in high radiation
areas may be verified locked
closed by administrative means.

B.3 Verify an OPERABLE
door is locked closed in
the affected air lock.

24 hours

Once per 31 days

C. One or more containmerit,

CA initiate action to Immediately
airlocks inoperable for evaluate overall
reasons other than containment leakage
Condition A'orB. rate’per LCO 3.6.1.
AND
c.2 Verify a door is closed. | 1 hour
in the affected air lock.
AND
C.3 Restore air lock to 24 hours
OPERABLE status.
D. Reguired Action and D.1 Bein MODE 3. 8 hours:
associated Completion
Time not met. AND
D.2 Be in MODE 5. 36 houts

Palisades Nuclear Plant

3.6.2-3

Amendment Ng: 189



ES-401 Question 26 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # CE/A11.AK1.2
Importance Rating 3.0

K/A Statement: Knowledge of the operational implications of the following concepts as they apply to the
(RCS Overcooling): Normal, abnormal and emergency operating procedures associated with (RCS
Overcooling).

Proposed Question:

Given the following:

¢ A Main Steam Line Break has occurred upstream of the ‘B’ Steam Generator MSIV.
¢ Main Steam Line Isolation has automatically actuated.

Which one of the following is of concern if a steaming path from the unaffected Steam
Generator is not established immediately following dryout of the affected Steam Generator?

A. Void formation in the Reactor Vessel upper head region.
B. Rapid rise in Average QCET temperatures causing a loss of natural circulation.
C. Rapid repressurization of the PCS and subsequent pressurized thermal shock.
D. Rapid rise in Tcoq Of the unaffected loop which would result in a loss of natural
circulation.
Proposed Answer: C
Explanation (Optional):
A. Incorrect, void formation is an undesirable condition, but the concern does not apply
B. rnecrgr'rect, loss of natural circulation is a concern, but does not apply for given conditions.
C. rCe(:;roe\;:;;,I .prevents an uncontrolled heatup and repressurization due to loss of decay heat

D. Incorrect, loss of natural circulation is a concern, but does not apply for given conditions.

Technical Reference(s): EOP-6.0 Basis
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective:

Question Source:

Question History:

(As available)

Bank # X
Modified Bank # (Note changes or attach parent)
New

Last NRC Exam Palisades 2003

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Memory or Fundamental Knowledge

Comprehension or Analysis X
55.41 10
55.43

Rearranged distractors ‘C’ & ‘D’ based upon length of distractors. ‘C’ is now correct

answer.



EMERGENCY OPERATING
PROCEDURE

PALISADES NUCLEAR PLANT | ProcNo EOP-6.0

Revision 21

Page 150f 73

TITLE: EXCESS STEAM DEMAND EVENT

©

16.

INSTRUCTIONS

CAUTION

When ALL PCPs are stopped, steaming the

least affected SA5 must occur prior to dryout
of the most affected SIG to prevent lifiing
PZR Code Safety Valves or Pressurized
Thermal Shock rupture of the PCS.

STABILIZE PCS temperature as
follows:

a. MAINTAIN level in the least
affected 5/G between 60% and
T70%.

. IE the steam leak is isolated,
THEM ESTABLISH steam flow from
BOTH 5/Gs using the Atmosphenc
Steam Dump Valves.

CONTINGEMNCY ACTIONS




(Proc No EOP-6.0/ PALISADES NUCLEAR PLANT
Revision 11 EMERGENCY OPERATING
Page 40 of 223 PROCEDURE BASIS

TITLE: EXCESS STEAM DEMAND EVENT BASIS

c. IE the steam leak is NOT
isolated,
THEM STEAM the least
affected S/G as necessary to
maintain the following, as
applicable:

+ WHEN T.s in the affected
loop are lowering,
THEM MAINTAIN the least
affected S/G pressure within
50 psid above the most
affected S/G pressure

« WHEN T.s in the affected
loop are NOT lowering,
THEW STABILIZE PCS T.s
using the least affected S/G

CEN-152 ESDE Step 13:

*13. Siabilize RCS temperafure by
controlled steaming of the least
affected steam generator using the
atmospheric dump valves

Technical Basis:

The intent of this step is to direct the operator to control and stabilize PCS temperature
following dry out of the most affected S/G during an ESDE.

PCS temperature will rise after the most affected S/G dries out unless a means of
confrolling PCS heat removal is established. The rise in PCS temperature may result in a
water-solid condition due to inventory added from Safety Injection and Charging operation
during the blowdown phase of the event. The post dnyout heatup and repressurization also
presents a PTS concem.

In order to mitigate PCS heatup, a controllable heat removal method must be established
prior to dryout of the most affected SfG. The intent is to regain PCS temperature control
and stabilize T,s, thus preventing an uncontrolled PCS heatup and repressurization.
Cooling down the least affected S/G by controlled steaming will aid in minimizing the
amount of heatup that would occur following a loss of heat removal on the most affected
S/G. By maintaining the least affected S/G pressure within 0 to 50 psig of the most affected
S/G will keep the |east affected S/G nearly coupled with the remainder of the PCS and yet




ES-401 Question 27 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 -
Group # 2 -
K/IA # CE/EQ09.EA2.1
Importance Rating 3.2

K/A statement: Ability to determine and interpret the following as they apply to the (Functional Recovery):
Facility conditions and selection of appropriate procedures during abnormal and emergency operations.

Proposed Question:

The CRS has implemented EOP-9.0, “Functional Recovery,” due to a Steam Generator (S/G)
Tube Rupture on the ‘A’ S/G and a stuck open Main Steam Safety Valve (MSSV) on the ‘B’ S/G.

Which of the following describes the required operator actions?
A. lIsolate the ‘A’ S/G. Use the ‘B’ S/G for heat removal.
B. Isolate the ‘B’ S/G. Use the ‘A’ S/G for heat removal.
C. Isolate both S/G’s. Use Once Through Cooling for heat removal.

D. Isolate the ‘B’ S/G MSSV by gagging it closed, then use the ‘B’ S/G for heat removal.

Proposed Answer: B
Explanation (Optional):

In a dual event scenario, the applicant must determine which S/G is considered the most
affected S/G and isolate that S/G. With a dual event scenario, the applicant must assess the
current plant conditions and make that choice. With a stuck open MSSV, the S/G will inevitably
blow dry and there is little the operator can do to mitigate that. Isolating that S/G will not isolate
the steam path past the MSSV. However, once the S/G is blown dry, the operator must use the
ruptured S/G to cooldown in order to maintain heat sink availability. In this case, the operator
can control the amount of radioactivity being released via the ruptured S/G and minimizing off
site dose should be the primary concern in this case.

A. Incorrect, the ‘B’ S/G is considered the most affected S/G and the ruptured S/G (‘A’)
must be used for cooldown.

B. Correct, the ‘B’ S/G is considered the most affected S/G and the ruptured S/G (‘A’) must
be used for cooldown.

C. Incorrect, isolating both S/G’s and utilizing Once Through Cooling for heat removal is a
last resort method, even during a dual event scenario.

D. Incorrect, incorrect procedure compliance.

Technical Reference(s): EOP-9 HR-2 and Bases
(Attach if not previously provided,




including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective:

Question Source:

Question History:

(As available)

Bank #

Modified Bank # X (Note changes or attach parent)
New

Last NRC Exam St Lucie 2000

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Memory or Fundamental Knowledge

Comprehension or Analysis X
55.41 10
55.43

Modified question stem and changed distractor D. Used different S/Gs to change

answer.



PALISADES NUCLEAR PLANT |ProchNo EOP-6.0
EMERGENCY OPERATING Revision 21
PROCEDURE Page 12 of 73
TITLE: EXCESS STEAM DEMAND EVENT
INSTRUCTIONS CONTINGENCY ACTIONS

CAUTION

Each OVG is limited to a 2500 KW continuous

load rating and a 2750 KW two-hour load
rating. Operation of VC-10 (VC-11) will draw
approximately 44 KW.

12.  ENSURE at least one train of CR
HYAC in Emergency Mode. Refer to
S0P-24, "Ventilation and Air
Conditioning System.”

13.  DETERMINE the most affected S/G by
considering ALL of the following:

* High steam flow from S/G
Lowering S/G pressure
+  Lowering S/G level

Lowering Loop T, temperature




PALISADES NUCLEAR PLANT |ProcNo EOP-6.0

EMERGENCY OPERATING Revision 21

PROCEDURE Page 13 of 73

TITLE: EXCESS STEAM DEMAND EVENT

INSTRUCTIONS CONTINGENCY ACTIONS

NOTE: Maintenance of heat removal via
the least affected S/G during dual
events (SGTRISGTR, ESDVESD, or

SGTR/ESD combinations) is
preferable to isolation of both S5/Gs
and going to once-through-cooling.

14.  IE M3IS has NOT isolated the leak,
THEM ISOLATE the most affected
steam generator. Refer to the following
applicable EQF supplement:

« EOF Supplement 17 (‘A" 5/G)

ECP Supplement 18 ('B' S/G)




PALISADES NUCLEAR PLANT | ProcNo EOP-6.0

EMERGENCY OPERATING Revision 21

PROCEDURE Page 14 of 73

TITLE: EXCESS STEAM DEMAND EVENT

INSTRUCTIONS CONTINGENCY ACTIONS
15. VERIFY the comect S/G is isolated 15.1  IE the wrong S/G was isolated,
by comparng ALL of the following: THEN PERFORM ALL of the following

on the least affected S/G:

+  S/G pressures
a. OPEN the Atmosphernic Steam

+ 5G levels Dump Valve air supply valves and
manual isolation valves.

+  PCS Loop T, temperatures Refer to the following applicable
ECP Supplement:

* ECOP Supplement 17 (& 5/G)
. ECP Supplement 18 ('B' 5/G)
h. ESTABLISH Auxiliary Feedwater

flow through ANY associated AFW
valve:

‘A’ SIG ‘B SiG
CVO73TA | CV-OT36A
CVO749 CW-0727

152 GO TO Step 14 to isolate the
affected S/G.




PALISADES NUCLEAR PLANT
EMERGENCY OPERATING
PROCEDURE BASIS

Proc No EOP-9.0]
Success Path: HR-2
Revision 17
Page 55 of 218

TITLE: FUNCTIONAL RECOVERY PROCEDURE BASIS

SAFETY FUNCTION: PCS And Core Heat Remaoval
SUCCESS PATH: Via S/G with SIS in operation; HR-2
RESOURCE TREE: Tree E

INSTRUCTIONS CONTINGENCY ACTIONS

c. Close the M3V bypass valve.

d. Close the associated main
feedwater isolation valve.

e. lsolate blowdown for the
affected SG.

f. Close MS line drains located
upstream of the associated
MSVs.

g. Verify SG safety valves are
closed.

h. [Close the auxiliary feedwater
isolation valve(s) including the
steam driven pump steam
supply valve associated with the
steam generator being isolated].

I ical Basis:

The intent of this step is to isolate the most affected S/G from the environment and the rest

of the secondary system.

Prior to the most affected S/G isolation, PCS temperature (T,) must be lowered to less than
the {[MSSV lift prevent temperature] minus 15°F} which gives the value of 524°F. when
comected for instrument inaccuracies. This action is necessary to prevent inadvertently
cpening a M3SSY after the S/G is isolated. S/G isolation is intended to re-establish the
Containment isolation safety function breached by the SGTR.

The most affected S/G is isolated using EOP Supplement 12 or 13. These supplemeants
provide the direction for containing the contaminated secondary fluid within the affected
SIG. 5/G isolation does not address the control of secondary system contamination which

occumed prior to isolation.




(Proc No EQP-9.0

Success Path: HR2 PALISADES NUCLEAR PLANT

Revision 7 EMERGENCY OPERATING
PROCEDURE BASIS

Page 56 of 218

TITLE: FUNCTIONAL RECOVERY PROCEDURE EASIS

SAFETY FUNCTION: PCS and Core Heat Remowval

SUCCESS PATH: Via 8/G with SIS in operation; HR-2
RESOURCE TREE: Tree E
INSTRUCTIONS CONTINGENCY ACTIONS

Training Emphasis:

There could be SGTR/ESDE combinations. Therefore, the operator should refer to the
applicable steps of this success path to aid in identifying that a dual event is in progress.

If there is a conflict between isolating a steam generator and maintaining adequate heat
removal via at least one S/G, then maintaining PCS heat removal via the least affected
steam generator has precedence. At lease one S/G should always be available for heat
removal, if at all possible. Isolation of both 5/Gs and going to once-through-cooling is a
last resort option.

| Dual faulted S/G events (SGTR in one S/G, ESDE in the other) are beyond the design
| basis. Therefore, prescriptive guidance concemning which S/G is the least affected is not

| possible to provide. Success is defined as establishing the heat removal safety function

| using & 5/G in lieu of Once Through Cooling. The following guidance is provided as an aid
| to operators, training instructors, and ERO staff in response to these events.

| Isolating the SGTR S/G in order to keep dose to the public ALARA is preferable. This is
| especially important when fuel failures (as indicated by any relevant process or area

| monitor) exist concurrently in this event. The following strategies are available to the

| operating crew.

_— _

| This strategy would be preferable if the ESDE is not inside containment or inside the CCW
| Room (due to CCW room EQ concemns.) This strategy is also preferable when fuel failures
| exist. However, if the ESDE inside containment is of a small enough magnitude such that

| the Containment Atmospere and Core/PCS Heat Removal safety functions can be

| maintained, then steaming to the containment is still preferrable to either steaming the

| SGTR S/Gor OTC.

| Exceeding prescribed cooldown rate limits can be tolerated. The Palisades PRA model is

| discussed in an NRC letter report “Palisades Pressurized Thermal Shock (PTS)

| Probabilistic Risk Assessment (PRA)", ADAMS Accession number MLO4 2880473, March

| 2005. It was concluded that ignoring uncontrolled RY cool down as a result of an

| excessive steam demand event{s) in the development of plant procedures posses little
change in the plants operational risk profile.




Proc No EOP-9.0)

PALISADES NUCLEAR PLANT Success Path: iR

EMERGENCY OPERATING ovision : =
PROCEDURE BASIS

Page a7 of 218

TITLE: FUNCTIONAL RECOVERY PROCEDURE BASIS

SAFETY FUNCTION: PCS And Core Heat Removal

SUCCESS PATH: Via 8/G with SIS in operation; HR-2
RESOURCE TREE: Tree E
INSTEUCTIONS CONTINGENCY ACTIONS

The varying of the rate of feedwater addition will be the predominant method of PCS
temperature control. Operators will have to use their skills and knowledge in order to
determine an appropriate feed rate. It should be noted that S/G level may continue to lower
even though the appropriate feed rate is established. As long as the 3/G continues to
remove heat, feeding a S/G with level lower than minus 84% is acceptable. Should the
ability to control feedwater be lost, then consideration should be given to un-isolating the
S/G faulted by the SGTR and steaming it. If fuel failures are present which result in
measured releases are greater than 10 CFR 100 for the only generator that can be
employed for cool down, then isolate both 5/G's and commence once-through-cooling.

solating the ESDE S/G 5 ) SGTR S/G

This strategy would be preferable to going to OTC unless fuel failures exists that would
result in exceeding 10CFR100 dose limits at the site boundary. It would also be preferable
if the steaming rate from the ESDE required feedwater feed rates that exceed what can be
provided or when the ESDE is inside containment or the CCW room.

Use of either of the above strategies is acceptable if the necessity to go to OTC is avoided.
If gither S/G cannot be used, then the only available option is to go to OTC.




ES-401 Question 28 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 003.K1.01
Importance Rating 2.6

K/A statement: Knowledge of the physical connections and/or cause-effect relationships between the
RCPS and the following systems: RCP lube oil

Proposed Question:

The Plant is on Shutdown Cooling. You have been directed to start Primary Coolant Pump

P-50B during plant startup. After starting the AC Qil Lift Pump P-80B, you note that the WHITE
‘PUMP START OIL PERMISSIVE” light just above the P-50B handswitch does NOT illuminate.
Which of the following is the alternate method of satisfying the required oil permissive interlock?

A. Start P-50B, Primary Coolant Pump, without delay.
B. Start the DC Oil Lift Pump.
C. Notify Maintenance to prime the Oil Lift Pumps.

D. Wait two minutes and attempt to start P-50B, Primary Coolant Pump.

Proposed Answer: B
Explanation (Optional):

A. Incorrect, the breaker will not close without the Pump Start Oil Permissive satisfied

B. Correct.

C. Incorrect, this is done if the Pump Start Oil Permissive is not met with both AC and DC
Oil Lift Pumps running.

D. Incorrect, the two minute duration for starting the PCP is met after the Lift Oil Pump(s)
have run with the Pump Start Oil Permissive satisfied.

Technical Reference(s): SOP-1A
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X

Modified Bank # (Note changes or attach parent)

New



Question History: Last NRC Exam Palisades 2001
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT Proc Mo SOP-1A
SYSTEM OPERATING PROCEDURE Revision 32
Page 24 of 51

TITLE: PRIMARY COOLANT SYSTEM

NOTE: Running more than one DC lift pump on a DC bus for extended time periods will
cause a draw on the battery and result in annunciation of EK-0548, "125 VOLT
DC BUS TROUBLE/UNDERVOLTAGE."

NOTE: In an odd year, the AC Oil Lift Pump should be used if availahle for the PCP(s) to
be started. In an even year, the DC Qil Lift Pump should he used if available for
the PCPi(s) to he started.

p. START the AC or DC OQil Lift Pump for the PCP(s) to be started as directed

by CRS:
Oil Lift _
PCP Pump Description
P-80A AC Prmary Coolant Pump Qil Lift Pump
P-50A
P-B1A PCP P-50A DC Qil Lift Pump
P-20B PCP P-50B AC Lift Pump
P-50B
P-81B FPCP P-50B DC Lift Pump
P-80C PCP P-50C AC Lift Pump
P-50C
P-B1C P-50C DC Qil Lift Pump
P-80D AC Primary Coolant Pump Qil Lift Pump
P-50D
P-81D DC Primary Coolant Pump Qil Lift Pump

NOTE: Both AC and DC Qil Lift Pumps may be required to be in operation to satisfy the
lift oil pressure interock.

Q. 1E lift il pressure interlock is NOT satisfied with one lift pump operating,
HEM START second Qil Lift Pump for PCP to be started.

=

F lift oil pressure interlock is NOT satisfied with both Lift Pumps in operation,

HEM NOTIFY Maintenance to prime Lift Pumps.




ES-401 Question 29 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 1 -
K/IA # 004.K2.05
Importance Rating 2.7 -

K/A Statement: Knowledge of bus power supplies to the following: MOVs
Proposed Question:

Given the following conditions:

e The Plant tripped from 100% power.
o Emergency boration requirements are met.
e Bus 19 is faulted and cannot be re-energized.

An emergency boration can be performed from the Control Room using which of the following
valves?

A. MO-2170, Boric Acid Tank T-53B Gravity Feed Isolation.
B. MO-2169, Boric Acid Tank T-53A Gravity Feed Isolation.
C. MO-2140, Boric Acid Pump Feed Isolation Valve.
D

. MO-2087, VCT Outlet Isolation Valve.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, MO-2170 power supply is MCC-1 (fed from Bus 19)

B. Incorrect, MO-2169 power supply is MCC-1 (fed from Bus 19)

C. Correct, MO-2140 power supply is MCC-2 (fed from Bus 20). BA Pump P-56A remains
energized to allow for pumped feed boration capability.

D. Incorrect, MO-2087 power supply is MCC-1 (fed from Bus 19)

Technical Reference(s): SOP-2A, PL-CVCS Chemical and Volume Control System
Lesson Plan, E-1 Sheet 1, E-4 Sheet 1 & 2

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



Proc Mo SOP-2A

Attachment 14
Revision BS
EMERGENCY MANUAL BORATION Page 1 of 2
1.0 ENSURE charging flow greater than 33 gpm.
20 ESTABLISH at least one (both preferred) boric acid flow pathis) as follows:

a. IF Bus 1D energized, THEN ESTABLISH pumped feed:

1.

2.

3

START at lzast one (both prefermed) Boric Acid Pump(s).

. P-56A, Boric Acid Pump

* P-568, Bornc Acid Pump

OPEN MO-2140, Boric Acid Pump P-56A/B Feed Isolation

VERIFY Charging Flow greater than 33 gpm.

h. IE Bus 1C energized, THEN ESTABLISH Gravity Feed:

1.

OPEN Boric Acid Tank Gravity Feed |sol Valves.
. MO-2169, BAST T-53A Gravity Feed |solation
. MO-2170, BAST T-53B Gravity Feed Isolation

CLOSE CV-2155, Make-Up Stop.

CAUTION

If CK-CWV-2171, Boric Acid Gravity Feed
Check, sticks closed during the next step,
Charging Pumps may trip on low suction
pressure.

CLOSE MO-2087, VCT T-54 Outlet Valve.

ENSURE CLOSED MO-2160, SIRWT T-58 Qutlet To
Charging Pp P-55AB.C.



ES-401 Question 30 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 1 -
K/IA # 004.A1.09
Importance Rating 3.6

K/A Statement: Ability to predict and/or monitor changes in parameters (to prevent exceeding design
limits) associated with operating the CVCS controls including: RCS Pressure and Temperature

Proposed Question:
Given the following conditions:

e The Plant is solid in Mode 5.

e One train of Shutdown Cooling (SDC) is in service.

e PIC-0202, “Intermediate Pressure Letdown Controller,” is in MANUAL for control of
Intermediate Letdown Regulating Valve, CV-2012.

If CV-3025, SDC Hx Outlet, is throttled CLOSED, what is the effect on PCS temperature AND
how would CV-2012 be operated to maintain letdown pressure on setpoint?

PCS temperature will:

A. RISE requiring CV-2012 to be throttled OPEN.
B. LOWER requiring CV-2012 to be throttled CLOSED.
C. RISE requiring CV-2012 to be throttled CLOSED.

D. LOWER requiring CV-2012 to be throttled OPEN.

Proposed Answer: A
Explanation (Optional):

If CV-3025 was throttled closed, PCS temperature would rise. With PCS temperature rising,
PCS pressure will rise. Letdown regulating valve CV-2012 will auto open to lower pressure back
to setpoint. PIC-0202 output raises causing CV-2012 to OPEN to lower letdown pressure.

A. Correct. See explanation.

B. Incorrect. See explanation. CV-3025 operates to control PCS temperature. This would
be the response if the valve were throttled closed

C. Incorrect. See explanation.

D. Incorrect. See explanation. CV-3025 operates to control PCS temperature. This would
be the response if the valve were throttled closed

Technical Reference(s): SOP-1B, PL-CVCS CVCS Lesson Plan Rev 7




(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 5
55.43

Comments:



CVCS Lesson Plan
PL-CVCS Revision 7 Page 75 of 76

e. CVs-2012, 2122 (Intermediate Letdown Regulating valves)
1) 2 valves in parallel

2) Maintains letdown pressure above saturation (and less than RV-2006
setpoint) pressure between the letdown heat exchanger and pressure
reduction orifices. Prevents flashing (boiling) of letdown fluid prior to being
cooled by the letdown heat exchanger.

3) Reduces letdown pressure to design limits of demins

4) Controls PCS pressure during solid plant operations. Varies letdown flow for
fixed manual charging rate. Controls PCS pressure by controlling the PCS
volume. Selected Intermediate Pressure Letdown Control Valve will control
PCS pressure by adjusting letdown flow. This pressure can be set or adjusted
via the valve controller on C-02. A change in temperature will cause either a
contraction of the water molecules in the PCS (lower temperature) or
expansion of the water molecules in the PCS (higher temperature) and
Letdown flow will need to be adjusted accordingly.

5) 2 controllers
a) PIC-0202 (Intermediate Pressure Letdown Controller) on C-02
Can control in either:
(1) Automatic

(a) Auto controls via input from PT-0202 (Low Pressure Letdown
Pressure Transmitter) and also receives an anticipatory signal
from the Letdown Stop Valves to prevent/-reduce pressure
transients and reduce cycling of RV-2006.

(b) PI1C-0202 "remembers" what its output should be for 1, 2
and 3 orifices open. When an orifice either opens or closes, a
constant is added to the controller output, which will cause a
step change in the controller output. Once the constant has
been added, the controller feedback will take over and control
at its setpoint.

c) Auto pushbutton will be lit

d) Red pointer shows Letdown pressure

e) Blue pointer shows Letdown pressure setpoint
f) Meter shows output to CV

g) Lever has no function in Auto

h) Fail light lit, call I&C

(i) Alarm light lit, call 1&C



(2) Manual
(a) Manual pushbutton will be lit,
(b) Red pointer shows Letdown pressure

(c) Blue pointer shows Letdown pressure setpoint, has no
function in Manual

(d) Meter shows output to CV
(e) Lever will open and close CV
(f) Fail light lit, call 1&C

(9) Alarm light lit, call I&C

b) HIC-2122 (Intermediate Pressure Letdown Controller) on C-12

Manual control only
(1) Red pointer shows Letdown pressure
(2) Blue pointer shows signal to CV, corresponds to position
(3) Knob opens and closes CV
HS-0202 (on C-12)
(1) Determines which valve is controlled by which controller.
(2) 2 positions
(a) CV-2122 Manual / CV-2012 Auto

CV-2122 is controlled by HIC-2122 and CV-2012 is controlled by
PIC-0202

(b) CV-2122 Auto / CV-2012 Manual

CV-2122 is controlled by PIC-0202 and CV-2012 is controlled by
HIC-2122



ES-401 Question 31 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # 2 -

Group # 1 -

K/IA # 005.K3.07

Importance Rating 3.2

K/A Statement: Knowledge of the effect that a loss or malfunction of the RHRS will have on the following:
Refueling operations

Proposed Question:

Given the following conditions:

The Plant is shut down for a refueling outage

Core reload is in progress

LPSI Pump P-67B is in service providing Shutdown Cooling

Qualified CETs indicate 105°F

Reactor cavity level is 647 feet

The following alarms have just alarmed:

o EK-1101, “Containment Instr Air Lo Press”

o EK-1102, “Instrument Air Lo Press”

o EK-1103, “Service Air Lo Press”

Instrument Air header pressure is lowering at the rate of 15 psig per minute

Complete the following statements:

After 5 MINUTES, the Primary Coolant System cooldown rate will __(1)  and core reload must
be suspended __(2) .
A. (1) Rise
(2) immediately
B. (1) Rise
(2) within 1 hour
C. (1) Lower
(2) immediately
D. (1) Lower

(2) within 1 hour

Proposed Answer: C

Explanation (Optional):



A loss of Instrument Air (~25 psig after the 5 minute duration) will result in the SDC Hx bypass
valve to fail open (CV-3006) and the SDC Hx outlet valve (CV-3025) to fail closed. This will
result in the PCS cooldown rate to lower (i.e. PCS temperature will rise as a result of the loss of
SDC). Per AOP-30 Step 9, fuel movements are to be stopped upon a loss of shutdown cooling,
with no allowable duration.

A. Incorrect, the applicant does not understand the relationship between a loss of
instrument air and shutdown cooling, specifically the impact on the PCS cooling RATE.
While PCS temperature will RISE, the cooldown rate will LOWER.

B. Incorrect, see choice A. Additionally, the applicant could not understand the procedural
requirements for a loss of shutdown cooling.

C. Correct, see explanation.

D. Incorrect, the applicant does not understand the procedural requirements for a loss of
shutdown cooling.

Technical Reference(s): DBD-2.01, AOP-37

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 7
55.43

Comments:



PALISADES NUCLEAR PLANT DBD-2.01
DESIGN BASIS DOCUMENT Revision 11
Page 26 of 149

TITLE: LOW PRESSURE SAFETY INJECTION SYSTEM

In its 24 hour mission mode, the LPSI System unavailability is dominated by the
failure to provide core cooling due to failure to establish flow through the SDCHX.
The important failures are;

1. Failure of CV-3025 or CV-3055 to open (no flow to the heat exchanger).
2. Failure of CV-3006 to close (diversion of flow away from the heat exchanger).

These failures represent approximately 85% of the system unavailability. Other
minor contributions involve loss of air to the valves due to filter plugging, failure of
the solenoid valves to CV-3055 to actuate or malfunction of pressure regulation.

In the shutdown cooling mode of operation, the dominant failures of the

LPSI System involve single failures of the air-operated and motor-operated valves
common to both pump suctions and discharges. The dominant failure modes
involve failure of system actuation. These failures include;

1. Failure of the air-operated valves (CV-3025 and CV-3055) to open (loss of
cooling).

2. Failure of the motor-operated valves (MO-3015 and MO-3016) to open (loss
of pump suction).

3. Failure of CV-3006 to close (loss of cooling - diversion of flow away from the
shutdown heat exchanger).

Other minor contributions include failure of the limit switches on the motor-operated
valves, failure of I/I-0306A/B and possible system misalignment.



8 2 : Proc No AOP-37
= PALISADES NUCLEAR PLANT Attachment }
S| ABNORMAL OPERATING
1008 PROCEDURE Revision 0
HUCLEAR PLANT

Page 20f6
LOSS OF INSTRUMENT AIR
VALVES WHICH FAIL CLOSED
VALVE DESCRIPTION REQUIRED ACTION
CV-3025 SDC Heat Exchanges E-60A/B REFER TO AOP-30, "Loss of Shutdown
Outlet (MZ-32) Cooling.”
Primary System Drain Tank T-74
CV-1002 Outlet Isol
i i NONE
CV-1007 Primary System Drain Tank T-74
Qutlet Isol
All normal Feedwater Heater Drain NONE
Valves
CAUTION
Hogging Air Ejector suction should be opened
only on orders of Shift Manager. Pulling
vacuum on hot condenser will cause
acceleration of Condenser flashing. This
flashing can result in Condenser damage
including Circulating Water leakage/ruptures.
IE MSIVs are closed, THEN REFER TO ECOP
, . Supplement 23, "Align Hogging Air Ejector for
CV-0511 Turbine Bypass to Condenser PCS Cooldown.” to supply steam to the Hogging
Air Ejector.




NUCLEAR PLANT

PALISADES NUCLEAR PLANT

Proc No AQP-3T7

ABNORMAL OPERATING Attachment 2
PROCEDURE Revision 0
Page 10f 3

LOSS OF INSTRUMENT AIR

VALVES WHICH FAIL OPEN

NOTE: Valves identified with an * are affected by isolating air to Containment.

VALVE DESCRIPTION REQUIRED ACTION
*CV-2111 Charging Line Stop Valve
*CV-2113 Charging Line Stop Valve NONE
"CV-2115 Charging Line Stop Valve
Feedwater Heater High
Level Dump Valves NONE
NOTE: CV-0911 and CV-0940 have accumulators.
CV-0910 CCW Containment Isolation
Valve
; CCW Containment Isolation | IF valves are required to be closed, THEN REFER TO Step 13
CV-0911 —. E—
Valve of this procedure.
C\V-0940 CCW Containment Isolation
Valve
CV-0909 CCW outlet from Letdown REFER TO ARP-4, EK-0706, LETDOWN HX COOLING
Heat Exchanger EXCESS FLOW.
CV-3006 SS;E‘S‘;“” Cooling Hx REFER TO AOP-30, "Loss of Shutdown Cooling.”




PALISADES NUCLEAR PLANT ProcNo  AOP-30

! e, ABNORMAL OPERATING Revision 2
HI.II:I.EAFHT FROCEDURE Page 13 of 112

LOSS OF SHUTDOWN COOLING

ACTIONS\EXPECTED RESPONSE RESPOMNSE NOT OBTAINED

8. ENSURE PCS level is restored as high as
possible via existing PCS Inventory
Addition Flow Path(s) to extend the time to
200°F. Refer to GOP-14, "Shutdown
Cocling Operations,” attachment titled
"Shutdown Cooling Equipment Availability.”

9. STOP movement of iradiated fuel.




ES-401 Question 32 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # 2 _

Group # 1 -

K/IA # 005.A2.03

Importance Rating 2.9

K/A Statement: Ability to (a) predict the impacts of a RHR pump/motor malfunction, and (b) based on
those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions
or operations.

Proposed Question:

The following conditions exist.

The Plant is in Mode 5.

Shutdown cooling is in-service using LPSI Pump P-67A.
Primary Coolant Pumps P-50B and P-50D are in-service.
All PCS and SDC temperatures are slowly lowering.

The control room receives annunciator EK-1162, “LPSI Pump Low Discharge Pressure.”

Following the alarm’s receipt, the control room operators observe the following indications:

PCS Pressure slowly rising.

PCS Temperatures slowly rising.

Pressurizer Level Off-Scale High.

SDC temperatures are stable.

Red indicating light for P-67A is LIT.

SDC Hx valves CV-3006 and CV-3025 position indication remain unchanged.
SDC Flow is zero.

Which of the following is a possible explanation of the indications provided and what would be
the appropriate course of action per the applicable procedure?

A.

Problems with the SDC Hx valves CV-3006 and/or CV-3025; dispatch an NLO to
investigate.

Problems with CCW Cooling flow to the SDC Hx; dispatch an NLO to investigate.
Problems with LPSI Pump P-67A,; trip LPSI Pump P-67A.

Problems with LPSI Pump P-67A; start LPSI Pump P-67B.

Proposed Answer: C

Explanation (Optional):



A. Incorrect, CV-3006 and CV-3025 positions indications remain unaffected and SDC flow
is zero. Both SDC Hx control valves would have to close to lose flow indication.

B. Incorrect, problems with CCW flow to the SDC Hx would not explain a loss of SDC flow
and stable SDC temperatures.

C. Correct, per AOP-30 reactor and equipment trip criteria, if shutdown cooling flow is less
than 170 gpm with an operating LPSI pump, that pump shall be tripped.

D. Incorrect, incorrect procedure adherence. LPSI Pump P-67A must be tripped and the
low shutdown cooling flow conditions resolved prior to starting P-67B.

Technical Reference(s): P&ID 204 sheet A, ARP-7, AOP-30
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 5
55.43

Comments:
Question modified from Palisades 2006 Audit Exam. Modified question stem, changed
correct answer, replaced one distractor.



= PALISADES NUCLEAR PLANT  |ProcNo  AOP-30

I | '||||'L:_: ABNORMAL OPERATING Revision 2
uucuulrr P Roc E D u RE Page 37 of 112

LOSS OF SHUTDOWN COOLING

ACTIONS\EXPECTED RESPONSE RESPONSE NOT OBTAINED

LPSI| Pump Tripped {Step 23 through Step 28)
23.VERIFY the following conditions exist: 231G0 TO Step 24.

+ PC3 |level greater than or egual 1o
617a"

+  Shutdown Cooling flowrate in
compliance with GOP-14 prior to LPSI
pump trip

+ Shutdown Cooling has been lost for
less than 10 minutes

+ LPS| pump to he started was not
tripped due to cavitation

+ Available LPSI pump has power:

o P-67A (Bus 10)
o P-67B (Bus 1C)

+ EDG Load Sequencing completed, if
operating

a. START an available LPSI pump. a.1 GO TO Step 24.

1) Standby pump {preferred)
2) Tripped pump

b. VERIFY in senvice LPSI Pump flow rate h.1 SECURE affected LPSI Pump.
greater than 170 gpm.

h.2 DETERMINE AND CORRECT problem
prior to starting either LPSI| pump.

b3 GO TO Step 24,

¢. VERIFY SDC flowrate requirements are .1 ADJUST Shutdown Cooling Valves to
met. establish adequate flow.

d. GOTO Step 92

@ = Continuously applicable step #= Hold Point




PALISADES NUCLEAR PLANT ProcNo  AOP-30

ABNORMAL OPERATING Revision 2

PROCEDURE Page 38 of 112

LOSS OF SHUTDOWN COOLING

REACTOR AND EQUIPMENT TRIP CRITERIA
Equipment Trip

Emergency Diesel Generator 1-1, using K-6A/MOS, VG 1-1 Mechanical Overspead Trip/Reset

. Jacket water temperature greater than or equal to 195°F on TI-1482, Diesel Generator
K-6A Jacket Water Temp
. Lube oil temperature greater than or equal to 200°F on TI-1478, Diesel Generator K-6A

Lube Qil Temperature Indicator
Emergency Diesel Generator 1-2, using K-6B/MOS, DVG 1-2 Mechanical Overspeed Tnp/Resat

. Jacket water temperature greater than or equal to 195°F on TI-1492, Diesel Generator
K-G6B Jacket Water Temp

. Lube oil temperature greater than or equal to 200°F on TI-1488, Diesel Generator K-6B
Lube Cil Temperature Indicator

Operating LPS| Pump, P-67A or P-67B
. Severe LPS| Pump cavitation not corrected by throttling Shutdown Cooling flow

. Shutdown Cooling flow less than 170 gpm




ES-401 Question 33 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 006.K4.11
Importance Rating 3.9

K/A Statement — Knowledge of ECCS design feature(s) and/or interlock(s) which provide for the following:
Reset of SIS

Proposed Question:

Given the following conditions:

e The Plant is being cooled down and depressurized in preparation for a refueling outage.
o Safety Injection Signal (SIS) has been BLOCKED.

o A failure of the Pressurizer pressure controller causes PCS pressure to rise from 1550
psia to the following:

A Channel - 1700 psia
B Channel - 1685 psia
o C Channel - 1695 psia
o D Channel - 1705 psia

O

Based on the above conditions, the Safety Injection Signal is:

A. No longer blocked since 3/4 pressure channels have increased above the reset setpoint.
Safety Injection WILL actuate when pressure is lowered to <1605 psia.

B. No longer blocked since 3/4 pressure channels have increased above the reset setpoint.
Safety Injection WILL actuate when pressure is lowered to <1690 psia.

C. Sitill blocked since not all of the pressure channels have increased above the reset
setpoint. Safety Injection WILL NOT actuate when pressure is lowered.

D. Still blocked since the block switches have not been placed to RESET. Safety Injection
WILL NOT actuate when pressure is lowered.

Proposed Answer: A
Explanation (Optional):

A. Correct, when 3 of 4 pressure channels increase to >1690 psia, the SIS rearms itself
(unblocks). When 2/4 pressure channels lower to <1605 psia, SIS will re-actuate.

B. Incorrect, applicant is correct that the SIS is no longer blocked but misapplies the
setpoint of initiation.

C. Incorrect, applicant misapplies the reset logic, in that all 4 do not have to rise above
1690.



D. Incorrect, applicant believes that the SIS block must be reset with the switch but it
automatically resets on pressure.

Technical Reference(s): E-17 Sheet 3, PL-SIS Safety Injection System Lesson Plan
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2009

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PL-SIS Safety Injection System Revision 6 Page 13 of 74

A. Blocking Sl Actuation
1. What conditions are necessary to block SIS?

A: 3 of 4 pressures (PIA-0102ALL, 0102BLL, 0102CLL,
0102DLL) less than 1690 psia. Then PB 3-1 and PB 3-2, “SIS
Block Switches” are each turned and momentarily held to
physically block each train of SIAS.
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ES-401 Question 34 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 006.A1.13
Importance Rating 3.5

K/A Statement: Ability to predict and/or monitor changes in parameters (to prevent exceeding design
limits) associated with operating the ECCS controls including: Accumulator pressure (level, boron
concentration).

Proposed Question:
Given the following conditions:

The Plant is at 100% power.
Safety Injection Tank (SIT) T-82B has a high level alarm in.
SOP-3 Attachment 3 is being performed to lower level in T-82B.

Chemistry has provided an SIT T-82B boron concentration, at the beginning of the shift,
of 2520 ppm

SIT T-82B level is 190”. (~38% narrow range)
e SIT T-82B pressure is 210 psig.

With the given conditions, what is the current operability condition of SIT T-82B and why?
A. Operable, all SIT parameters are within LCO 3.5.1 limits.
B. Inoperable, the boron concentration is not within LCO 3.5.1 limits.
C. Inoperable, the level is not within LCO 3.5.1 limits.
D

. Inoperable, the pressure is not within LCO 3.5.1 limits.

Proposed Answer: B
Explanation (Optional):

A. Incorrect, boron concentration is out of spec high.

B. Correct, boron concentration must be 1720-2500 ppm.

C. Incorrect, level is within the volumetric requirement of 1040-1176 ft3 (174-200").
D. Incorrect, pressure is >200 psig, as required per LCO 3.5.1.

Technical Reference(s): LCO 3.5.1 and Bases, ARP-8, SOP-3
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 5
55.43

Comments:
Is there a learning objective which states the ROs must know these TS
surveillance limits?



SiTs

351
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3511 Verify each SIT isolation valve is fully open. 12 hours
SR 3512 Verify borated water volume in each SIT is 12 hours

> 1040 ft* and < 1176 ft*.
SR 3513 Verify nitrogen cover pressure in each ST is 12 hours

= 200 psig.
SR 3514 Verify boron concentration in each SIT is 31 days

= 1720 ppm and = 2500 ppm.
SR 3515 Verify power is removed from each SIT isolation 31 days

valve operator.




BASES

SiTs
B 351

APPLICABLE
SAFETY ANALYSES
(continued)

#

The minimum SIT volume of 1040 ft* and the maximum SIT volume of
1176 ft* correspond to a level of 174 inches and 200 inches,
respectively. Each SIT is equipped with two float type level switches
which activate confrol room alarms on high and low level. To allow

for instrument inaccuracy, the low SIT level switch alarm is set at

176 inches and the high SIT alarmm is set at 198 inches. As a backup to
the SIT level switches and to facilitate operator use, level indication is
also provided by a differential pressure transmitter which displays in
percent tank level. The namow indicating range of the differential
pressure transmitter contains high and low alarms. The high level
alarm trips at a slightly lower level than the high level switch and the low
level alam trips at a slightly higher level than the low level switch to
alert the operator they are approaching the technical specification
values.

The minimum nitrogen cover pressure requirement ensures that the
contained gas volume will generate discharge flow rates during injection
that are consistent with those assumed in the safety analyses.

A minimum pressure of 200 psig is used in the analyses. Each of the
four 51Ts is equipped with two pressure switches and one pressure
transmitter. The pressure switches activate separate control room
alarms. One pressure switch provides a high pressure alarm and the
other provides a low pressure alarm. The pressure transmitter provides
a display of tank pressure and a common high/low pressure alaim. The
low pressure alarms from the pressure switch and pressure transmitter
are set sufficiently above the 200 psig value used in the safety analysis
to provide margin for instrument inaccuracies. The high pressure
alarms from the pressure switch and pressure transmitter are set well
below the 250 psig tank design pressure and sufficiently above the
nomal operating pressure to avoid nuisance alarms.

The 1720 ppm limit for minimum boron concentration was established to
ensure that, following a LOCA with a minimum level in the S[Ts, the
reactor will remain subcntical in the cold condition following mixing of
the SITs, Safety Injection Refusling Water Tank and PCS water
volumes. Small break LOCAs assume that all full-length control rods
are inserted, except for the control rod of highest worth, which is
withdrawn from the core. Large break LOCA analyses assume that all
full-length control rods remain withdrawn until the blowdown phase is
over. For large break LOCAs, the initial reactor shutdown is
accomplished by void formation. The most limiting case occurs at
beginning of core life.

#

Palizades Muclear Plant

B3514 Amendment No. 189
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Attachment 2
SAFETY INJECTION TANK Revision 103
LEVEL INSTRUMENTATION Page 1 of 1
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ES-401 Question 35 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 o
K/IA # 007.K5.02
Importance Rating 3.1

K/A Statement: Knowledge of the operational implications of the following concepts as they apply to
PRTS: Method of forming a steam bubble in the PZR.

Proposed Question:

Given the following conditions:

The Plant has just completed drawing a bubble from a solid plant condition.
Quench Tank, T-73 pressure was noted to be 1 psig.

Pressurizer (PZR) is being maintained at 225 psig by cycling backup PZR heaters.
PZR temperature is 397°F.

If a PZR PORYV is venting fluid to the Quench Tank, which of the following states what the
expected PORYV tailpipe temperature would be AND the Technical Specification LCO leakage
limit for this type of leakage?

A. ~320°F; 1 gpm
B. ~320°F; 10 gpm
C. ~387°F; 1 gpm

D. ~387°F; 10 gpm

Proposed Answer: A
Explanation (Optional):

By TS definition, Identified leakage is leakage, such that from pump seals or valve packing (except
Primary Coolant Pump seal water leakoff), that is captured and conducted to collection systems or a
sump or collecting tank. The limit for Identified leakage is 10 gpm (see TS definitions). Quench Tank
leakage is not “Identified Leakage” as the Plant has no accepted method to quantify it per the Leakrate
Program.

A. Correct, Find the 240 psia (225 psig) constant pressure line and where it intersects with the
saturation line. Draw a straight line (throttling process) from the 240 psig mark on the
saturation line to the 16 psia (Quench Tank is at 1 psig) pressure line. The intersecting
temperature line is approximately 320°F. Part 2 correct, 1 gpm is the limit for unidentified

leakage.
B. Incorrect, Part 1 is correct. See explanation above for Part 2.
C. Incorrect, applicant uses the saturated temperature (387°F) for 225 psig. 1 gpm is the limit for

unidentified leakage.



D. Incorrect, see explanation in choice C. Part 2 correct.

Technical Reference(s): Steam Tables, Tech Specs Section 1.1 (definitions)
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: Steam Tables
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 5
55.43

Comments:



1.1 Definitions

Definitions
1.1

CHANMNEL FUNCTIONAL TEST b. Digital channels - the use of diagnostic programs o test

(continued)

CORE ALTERATION

CORE OPERATING LIMITS
REPORT (COLR)

DOSE EQUIVALENT -1231

LEAKAGE

digital hardware and the injection of simulated process
data into the channel to venfy OPERABILITY, of all
devices in the channel required for channel
OPERABILITY.

The CHANMNEL FUNMCTIONAL TEST may be performed by
means of any senes of sequential, overlapping, or total
channel steps so that the entire channel is tested.

CORE ALTERATION shall be the movement of any fuel,
sources, or control rods within the reactor vessel with the
vesse| head removed and fuel in the vessel. Suspension of
CORE ALTERATIONS shall not preclude completion of
movement of a component to a safe position.

The COLR is the plant specific document that provides cycle
specific parameter limits for the current reload cycle. These
cycle specific parameter limits shall be determined for each
reload cycle in accordance with Specification 5.6.5. Plant
operation within these limits is addressed in individual
Specifications.

DOSE EQUIVALENT I-1231 shall be that concentration of
[-131 (microcuries/gram) that alone would produce the same
thyroid dose as the quantity and isotopic mixture of [-131,
[-132, 1-133, 1-134, and [-135 actually present. The dose
conversion factors used for this calculation shall be those
listed in Federal Guidance Report 11, “Limiting Values of
Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion and
Ingestion,” 1989; (Table 2.1, Exposure-io-Dose Conversion
Factors for Inhalation).

LEAKAGE shall be:

a. |dentified L EAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except Primary Coolant Pump seal water
leakoff), that is captured and conducted to collection
systems or a sump or collecting tank;

Falisades Nuclear Plant

1.1-3 Amendment No. 480226



Definitions
1.1

1.1 Definitions

LEAKAGE a. Identified LEAKAGE (continued)

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and known
not to interfere with the operation of leakage
detection systems and not to be pressure boundary
LEAKAGE; and

3. Primary Coolant System (PCS) LEAKAGE through a
Steam Generator to the Secondary System (primary
to secondary LEAKAGE).

b.  Unidentified LEAKAGE

All LEAKAGE (except Primary Coolant Pump seal
leakoff) that is not identified LEAKAGE;

¢. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an PCS component body,
pipe wall, or vessel wall.



ES-401 Question 36 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 o
K/IA # 008.K3.01
Importance Rating 3.4

K/A Statement: Knowledge of the effect that a loss or malfunction of the CCWS will have on the following:
Loads cooled by CCWS

Proposed Question:
The Plant is at 100% power with the following conditions:

e Component Cooling Water (CCW) Pump P-52A out of service for maintenance.
o CCW Pump P-52B is running
o CCW Pump P-52C is in standby

If the handswitch for CV-0944A, CCW to SFPHXs & RW Evaps, was inadvertently placed in the
BYPASS position, which one of the following describes an expected consequence?

A. CV-0944A fails open; CCW Pump P-52C auto-starts on low discharge header pressure.
B. CV-0944 fails closed; the Radwaste Evaporators would lose CCW cooling.
C. Upon receipt of a SIAS, CCW flow to required components would be diverted.

D. Upon receipt of a SIAS, the SFP HXs would lose CCW cooling.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, CV-0944A will remain open with the switch in bypass and will not close, as
expected, upon receipt of a SIS

B. Incorrect, CV-0944 will remain open with the switch in bypass. This allows continued
cooling to the Radwaste Evaporators.

C. Correct, upon the SIAS, CV-0944A would remain open, diverting required CCW cooling
flow from DBA loads.

D. Incorrect, CV-0944A would remain open and SFP HX cooling would continue.

Technical Reference(s): DBD-1.01
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
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PALISADES NUCLEAR PLANT DBD-1.04
DESIGN BASIS DOCUMENT Revision 9
Page 19 of 132

TITLE: COMPONENT COOLING WATER SYSTEM

Specification/Field Change (SFC) 73-011 (Reference 113) physically moved the
monitor to a different location in the room, recriented the monitor to direct sample
flow upwards through the sample chamber, and added a drain valve.

SIS Actuated Valve Controls

CW-0944A (CCW supply to the SFPHX), isolates upon receipt of a SIS in order to
"free” cooling water for emergency equipment. However, capability for the operator
to override the SIS later in order to maintain fuel pool temperatures within required
limits is important to safety. Previous design of the controls included "normal” and
"bypass" hand switch positions only. While the switch was in "normal,” the
associated valve was open, but would close upon receipt of a Safety Injection Signal
(S1S). The operator had to place the hand switch in "bypass" in order o close the
associated valve during normal operation; however, this had the undesirable side
effect of setting up logic for the valve to open upon the receipt of a SIS.

In response to Deviation Report D-PAL-87-2004A, FC-869 (Reference 102) was
implemented to revise the control logic for CV-0944A. A new hand switch was
installed with three positions: "Close," "Bypass” and "Open,” thus eliminating the
identified operational problem.

Diversion of CCW to the SFPHX to prevent overheating following a DBA has been

evaluated (Reference 86). The capability of the CCW System to provide adequate
flow during normal shutdown was considered fo be bounding for the DBA case with
SFPHX flow.

Engineering Analysis EA-A-PAL-92-105 (Reference 178) evaluated a situation in
which one channel of Safety Injection, rather than one Emergency Diesel Generator,
fails during a LOCA_ The analysis determined that if right channel SIS failed,
CW-0944A would not close on a Safety Injection Signal. This would cause a
diversion of CCW flow from the CCWHX and a consequential reduction in the
amount of containment cooling provided by the ECCS. Reference 178 determined
that the resulting CCW flow rates still met the minimum flow requirements for all
essential loads, with the exception of Charging Pumps P-53B and P-35C, and the
shutdown cooling heat exchangers. The reduction in flow to these components was
analyzed and found to be acceptable. References 178, 179, 180, 222 and 298
analyzed the containment response assuming this CCW flow diversion due to the
SIS channel failure. Reference 250 subsequently evaluated the reduction of CCW
flow to the ESS pumps and charging pumps along with the elevated CCW
temperature caused by the flow diversion due to the SIS channel failure. Also see
Sect 3.2.9 of this document.
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ES-401 Question 37 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 010.K6.03
Importance Rating 3.2

K/A Statement: Knowledge of the effect of a loss or malfunction of the following will have on the PZR:
PZR sprays and heaters.

Proposed Question:

Given the following conditions:

The Plant is operating at 92% power during a power ascension.
Pressurizer Pressure Control is selected to Channel B.
Pressurizer Level Control is selected to Channel B.

All Backup heaters are ON.

All Proportional heaters are energized.

Preferred AC Bus EY-20 is lost.

Assuming NO Operator action, which ONE of the following states the response of the
Proportional and Backup heaters?

Proportional Heaters Backup Heaters Spray Valves
A. De-energized De-energized Open
B. De-energized De-energized Closed
C. MINIMUM output Energized Open
D. MINIMUM output Energized Closed
Proposed Answer: B

Explanation (Optional):

On aloss of AC Bus EY-20, with the Pressurizer (PZR) pressure control selector switch in the
Channel B position, all pressurizer heaters are de-energized. Spray valves will also close. A
loss of EY-20 will also impact the pressurizer level controller, LIC-0101BL (fail LOW on loss of
power), resulting in a loss of ALL heaters. The effected Pressurizer pressure indicating
controller (PIC) will fail to 0 output, in this case there will be NO PZR heaters energized (due to
LIC loss of power) AND PZR Spray valves will be closed (due to PIC loss of power).

A. Incorrect, the applicant understands that pressurizer heaters will de-energize, but
believes the spray valves will remain unaffected.
B. Correct, see explanation.



C. Incorrect, applicant believes the PZR pressure and level control channels are selected
such that a loss of preferred AC bus EY-20 will not impact them.

D. Incorrect, the applicant understands the impact of the loss of power to the PIC (spray
valves close), but does not understand the heaters de-energize due to a loss of power to

the LIC.
Technical Reference(s): PL-PPCS Pressurizer Pressure Control Lesson Plan, AOP-
13

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PL-PPCS Pressurizer Pressure Control Rev. 6

2. Loss of any Preferred AC Bus

a. Y10/Y20 provides power to Pressurizer Pressure Control circuitry, Channel A/B.
Effected Pressurizer PIC will fail to 0 output.

1)

3)

EO 10a
REF ARP-4 windows 63/64

CONTROL
CTOR

Heater Control Selector switch 1/LIC-101 is normally in the A&B position,
therefore a loss of Y-10/20 will also impact LIC-0101AL/ LIC-0101BL (fail
LOW on loss of power), resulting in a loss of ALL heaters. The Effected
Pressurizer PIC will fail to 0 output, in this case there will be NO PZR heaters
energized (due to LIC loss of power) AND PZR Spray valves will be closed
(due to PIC loss of power)

Effect on the PCS -PCS pressure could rise due to loss of power impacting
the PLCS (PZR Level Control System) resulting in maximum charging and
minmum letdown. LPZR would rise compressing the bubble in the PZR.

Without operator action pressure could rise and reach the high PCS pressure
Reactor trip setpoint.

b. Y30/Y40 provides power to Channel A/B LTOP circuitry. Effected LTOP circuitry is
lost therefore losing overpressure protection from the effected channel.

As long as the other LTOP channel is operable the PCS will be protected from
overpressure with one PORYV still able to operate.



PALISADES NUCLEAR PLANT ProcNo ~ AOP-13

ABNORMAL OPERATING Revision 1

PROCEDURE BASIS Page 14 of 41

LOSS OF PREFERRED AC BUS EY-20

STEP #7
Step Text

7. MANUALLY OPERATE Charging System
to maintain Pressurizer level between 42%
and 57%.

Technical Basis

Heater Select Switch, HS1/L1C-0101, is normally in the "A+B" position (per SOP-24
"Chemical and Volume Control System™), Letdown flow will be completely isolated
(reference E-252, Sheets 1 and 2). All PZR Heaters will also be deenergized. Assuming
no other transients or malfunctions are in progress when the loss of EY-20 occurs (with "B
Channel PPCS and PLCS in senvice), Charging Pumps P-53B and P-53C will start and
P-55A will go to maximum speed and Letdown will be isolated. This results in PZR level
rising ~ 1.95 %/min. (133 gpm - 4 gpm) / 66 gal/ = 1.93 %/min. PZR Spray Valves,
CWV-1057 and CV-1059 close and all PZR Heaters are deenergized. PZR pressure will rise
due to the PZR level rise. Assuming nommal PZR level at 57%, about 3 minutes is available
to restore Letdown prior to violating LCO 3.4.9 PZR level limit of 62.8% if Charging is not
manually controlled. Manually controlling Charging (stopping P-55B and P-55C and slowing
P-55A to minimum speed) slows the PZR level and pressure rise to ~ 0.44%/minute.

(33 gpm - 4 gpm) / 66 gal/% = 0.44 %/min.




ES-401 Question 38 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 1 _
Group # 2 -
K/IA # 012.K5.01
Importance Rating 3.3

K/A Statement: Knowledge of the operational implications of the following concepts as they apply to the
RPS: DNB

Proposed Question:

Which Reactor Protection System protective function provides Departure from Nucleate Boiling
protection?

A. Low Primary Coolant System Flow Trip
B. Low Steam Generator Level Trip
C. Variable High Power Trip

D. High Pressurizer Pressure Trip

Proposed Answer: A
Explanation (Optional):

A. Correct, the low PCS flow trip provides DNB protection during events which suddenly
reduce PCS flow rate during power operation.

B. Incorrect, the low S/G level trips provide protection against PCS overcooling (excessive
steam demand event) and PCS overpressurization (loss of feedwater event)

C. Incorrect, the variable high power trip provides protection against positive reactivity
excursions.

D. Incorrect, the high pressurizer pressure trip provides protection against PCS
overpressure at operating temperature

Technical Reference(s): LCO 3.3.1 Bases
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #

Modified Bank # (Note changes or attach parent)

New X



Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 5
55.43

Comments:
Is there a learning objective that supports this as required knowledge for ROs?



BASES

RPS Instrumentation
B331

BACKGROUND
{continued)

Trp Channel Bypass

A Trip Channel Bypass is used when it is desired to physically remove
an individual trip unit from the system, or when calibration or servicing
of a trip channel could cause an inadvertent trip. A trip Channel Bypass
may be manually initiated or removed at any time by actuation of a key-
lock switch. A Trip Channel Bypass prevents the trip unit output from
affecting the RPS logic matrix. A light above the bypass switch
indicates that the trip channel has been bypassed. Each RPS tnp unit
has an associated trip channel bypass:

The key-lock trip channel bypass switch is located above each trip unit.
The key cannot be removed when in the bypass position. Only one key
for each tnp parameter is provided, therefore the operator can bypass
only one channel of a given parameter at a time. During the bypass
condition, system logic changes from two-out-of-four to two-out-of-three
channels required for trip.

APPLICAEBLE
SAFETY ANALYSES

Each of the analyzed accidents and transients can be detected by one
or more RPS Functions. The accident analysis contained in

Reference 4 takes credit for most RPS trip Functions. The High Startup
Rate and Loss of Load Functions, which are not specifically credited in
the accident analysis, are part of the NRC approved licensing basis for
the plant, and are required to be operable in accordance with their
respective LCO. The High Startup Rate and Loss of Load trips are
purely equipment protective, and their use minimizes the potential for
equipment damage.

The specific safety analyses applicable to each protective Function are
identified below.

1. VWariable High Power Trip (VHPT)

The WHPT provides reactor core protection against positive
reactivity excursions.

The safety analysis assumes that this trip is OPERABLE to
terminate excessive positive reactivity insertions during power
operation and while shut down.



BASES

RPS Instrumentation
B331

APPLICABLE
SAFETY ANALY SIS
(continued)

4, 5

High Startup Rate Trip

There are no safety analyses which take credit for functioning of
the High Startup Rate Trip. The High Startup Rate trip is used to
rip the reactor when excore wide range power indicates an
excessive rate of change. The High Startup Rate frip minimizes
fransients for events such as a continuous control rod withdrawal
or a boron dilution event from low power levels. The trip may be
operationally bypassed when THERMAL POWER is

< {E-4% RTF, when poor counfing statistics may lead fo
erroneous indication. It may also be operationally bypassed at

= 13% RTP, where moderator temperature coefficient and fuel
temperature coefficient make high rate of change of power
unlikely.

There are only two wide range drawers, with each supplying
contact input to auxiliary trip units in two RPS channels.

Low Primary Coolant System Flow Trip

The Low PCS Flow trip provides DNB protection during events
which suddenly reduce the PCS flow rate during power operation,
such as loss of power to, or seizure of, a primary coolant pump.

Flow in each of the four PCS loops is determined from pressure
drop from inlet to outlet of the 5Gs. The total PCS flow is
determined, for the RPS flow channels, by summing the loop
pressure drops across the SGs and comrelating this pressure sum
with the sum of 3G differential pressures which exist at 100% flow
(four pump operation at full power Tawe). Full PCS flow is that flow
which exists at RTP, at full power T,,, with four pumps operating.

Low Steam Generator Level Trip

The Low Steam Generator Level trips are provided to trip the
reactor in the event of excessive steam demand (to prevent
overcooling the PCS) and loss of feedwater events (to prevent
overpressurization of the PCS).

The Allowable Value assures that there will be sufficient water
inventory in the 5G at the time of trip to allow a safe and orderly
plant shutdown and to prevent SG dryout assuming minimum
AFW capacity.



BASES

RPS Instrumentation
B33d

APPLICABLE
SAFETY ANALY SIS
{continued)

4 5

6,7

Low Steam Generator Level Trip (continued)

Each SG level is sensed by measuring the differential pressure in
the upper portion of the downcomer annulus in the 3G. These
trips share four level sensing channels on each SG with the AFW
actuation signal.

Low Steam Generator Pressure Trip

The Low Steam Generator Pressure trip provides protection
against an excessive rate of heat extraction from the steam
generators, which would result in a rapid uncontrolled cooldown of
the PCS. This trip provides a mitigation function in the event of an
MSLE.

The Low 3G Pressure channels are shared with the Low SG
Pressure signals which isolate the steam and feedwater lines.

High Pressurizer Pressure Trip

The High Pressurizer Pressure frip, in conjunction with pressurizer
safety valves and Main Steam Safety Valves (M35Vs), provides
protection against overpressure conditions in the PCS when at
operating temperature. The safety analyses assume the High
Pressurizer Pressure trip is OPERABLE during accidents and
transients which suddenly reduce PCS cooling (e.q., Loss of Load,
Main Steam Isolation Valve (MS V) closure, etc.) or which
suddenly increase reactor power {e.g., rod ejection accident).

The High Pressurizer Pressure trip shares four safety grade
instrument channels with the TMILP trip, Anticipated Transient
Without Scram (ATWS) and PORY circuits, and the Pressurizer
Low Pressure Safety Injection Signal.



ES-401 Question 39 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 013.G2.4.50
Importance Rating 4.2

K/A Statement: Ability to verify system alarm setpoints and operate controls identified in the alarm
response manual.

Proposed Question:
Given the following conditions:

The reactor has just tripped from full power

‘A’ S/G level is 20% and lowering

‘B’ S/G level is 22% and lowering

The following annunciator has just LIT:

o EK-16 ‘ARRAY A’ Annunciator 3-4, “P-8A Tripped”

Under these conditions, the Auxiliary Feedwater Actuation Signal (AFAS) will first start the
(1) pump to deliver a minimum of 100 gpm to _ (2)  S/G(s) to prevent further system
actuation(s).

A. (1) P-8B, Steam Driven Auxiliary Feedwater Pump
(2) at least ONE

B. (1) P-8B, Steam Driven Auxiliary Feedwater Pump
(2) BOTH

C. (1) P-8C, Auxiliary Feedwater Pump
(2) at least ONE

D. (1) P-8C, Auxiliary Feedwater Pump
(2) BOTH

Proposed Answer: C
Explanation (Optional):

EK-16 ‘ARRAY A’ Annunciator 3-4 will alarm if the P-8A breaker opens after receiving a valid
auto start signal. The AFAS (Aux Feedwater Actuation Signal) will auto-start the P-8A pump first
(in this case, the pump is tripped and will not start). Therefore, if P-8A were to start and
establishes flow (100 gpm minimum) to one S/G before Pump P-8C timer times out, the starting
of Pump P-8C is blocked. Low flow (less than 100 gpm) to both S/Gs from Pump P-8A will not
trip Pump P-8A, but will remove the block for starting of Pump P-8C and then Pump P-8B if low
flow exists in Pump P-8C. The pumps continue to operate if low flow is detected but the pumps
will not be tripped. If Pump P-8A fails to operate for any reason, the AFAS system will initiate a



start signal for P-8C and then P-8B, should Pump P-8C trip. Therefore, since P-8A is tripped
with no flow being provided to either S/G, pump P-8C will start and establish flow to at least one
S/G.

Incorrect, Pump P-8C will start prior to Pump P-8B.

Incorrect, Pump P-8C will start prior to Pump P-8B. Flow > 100 gpm to at least ONE
S/G will prevent a low flow condition.

Correct.

Incorrect, Flow > 100 gpm to at least ONE S/G will prevent a low flow condition.

oo w»

Technical Reference(s): ARP-36,DBD-1.03

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT DED-1.03
DESIGN BASIS DOCUMENT Revision 9
Page 56 of 149

TITLE: AUXILIARY FEEDWATER SYSTEM

Pump Start Sequence Logic

During normal plant operations, the AFW system is on standby in the automatic
mode. When the level of water in either Steam Generator A or B drops below a
predetermined level, the AFAS signal will start Pump P-8A as explained in the
previous section. The automatic start sequence for the system has time delay relays
which have been set for the appropriate times established by SC-87-156. If Pump
P-8A starts and establishes flow to one steam generator before Pump P-8C timer
times out, the starting of Pump P-8C is blocked. Low flow to both steam generators
from Pump P-8A will not trip Pump P-8A but will remove the block for starting of
Pump P-8C and then Pump P-8B if low flow exists in Pump P-8C. The pumps
continue to operate if low flow is detected but the pumps will not be tripped. If Pump
P-8A fails to operate for any reason such as a breaker trip or the pump trips because
of bus undervoltage, or low suction pressure, an alarm (C-01) is provided to indicate
that the pump has been tripped. When the pump has been tripped the system will
initiate a start signal for Pump P-8C and then Pump P-8B should Pump P-8C trip.
When Pump P-8A is tripped, valves CV-0727 and CV-0749 will be closed to
eliminate suction pressure problems on pump start. Electrical interlocks to the
controllers for CV-0727 and CV-0749 are provided using a set of relay contacts.

The logic used for Pump P-8C is the same as Pump P-8A (E-196, Sh 1-14).

Pump P-8B is started if Pump P-8C fails to provide flow or is tripped due to low
suction pressure or bus undervoltage. The valve alignment and controls are shown
on E-238, Sh 13. The auxiliary feedwater controls become class 1E and automatic
in response to NUREG 0578/0737.



PALISADES NUCLEAR PLANT DBD-1.03
DESIGN BASIS DOCUMENT Revision 9
Page 65 of 149

TITLE: AUXILIARY FEEDWATER SYSTEM

AFW Flow Control

Four air operated flow control valves (CV-0727, CV-0749, CV-0736A, and
CWV-0737A) are located in the separate discharge lines to each steam generator.
Two additional valves (CV-0736, CV-0737) were added in parallel to CV-0736A
and CV-0737A in the discharge line from Pump P-8C. The flow indicating
controllers are used to regulate flow of water to the steam generator requiring
makeup inventory (FIC-0727, FIC-0749, FIC-0736A and FIC-0737A). The flow
indicating controllers are set at 165 gpm (SC-87-156) flow during normal
operation so that when a AFAS is actuated, the operator must take action to dial
in a reduced flow to match boiloff once normal level has been restored. The AFW
flow control valve logic is as shown on E-17, Sh 22. Additional flow control is
provided in panel C-33R and C-33L. Hand indicating controllers (HIC-0727, HIC-
0736A, HIC-0737A, and HIC-0749) provide control of water fo both A and B steam
generators. HIC-0727C and HIC-0745C located in Panel EC-150 provide
additional control for Pump P-8B. Indication of AFW isolation to each steam
generator is provided at EC-33R and EC-33L via panel lights L-ES0A and L-ES0B.



PATISADES NUCLEAR PLANT Proc No ARP-36
ALARM AND RESPONSE PROCEDURE Revizion 7
Page 14 of 40

TITLE: AUXILIARY FEEDWATER SYSTEM STATUS ARRAYS SCHEME FE-16 (C-11)

P-3A TRIPPED

I-1(1-2(1-3(14(1-%)16])1-7 |18 |1-%

T[22 [23 (2415262728 |29 IN.5PEA

Pl |32 (33 (34353637 | 38|39

Irip

ARRAY "A" Setpoints: Breaker 132-104 OFEN after recelving
an Auto Start signal (AFAS or Test), or
after control switch taken to CLOSE.

AUTOMATIC FUNCTION:

« If AFAS signal 1= present and less than 100 gpm flow 15 being delivered to either Steam Generator, then
P-8C, Auwahary Feedwater Pump will start. If P-BC fails to develop 100 zpm flow to at least one Steam Generator
then P-8B. Steam Diiven Auxiliary Feedwater Pump will start.

OPERATOR ACTION:

¢ JF AFAS signal is present, THEN VERIFY STARTED P-8C or P-3B.

¢ JF pesther Awalary Feedwater Pump started or additional Awsilizry Feedwater 15 needed, THEN
REFER TO EQP Supplement 19

FOLLOWTUP ACTION:

¢+ IF P-BA tmpped on low suchion pressure, THEN REFER TO SOP-12 to reset low suction pressure trip.
¢ INITIATE Work Request for troubleshooting reparr as required.

* REFER TO Techmical Specifications LCO 3.7.5.

REFERENCES:

¢ Techmeal Speafications LCO 375

¢+ EOP Supplement 19, "Altermnate Auxiliary Feedwater Mathods"
+  S0P-12 "Feedwater System”




ES-401 Question 40 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # 2 _

Group # 1 -

K/IA # 013.A3.02

Importance Rating 4.1

K/A Statement: Ability to monitor automatic operation of the ESFAS including: Operation of actuated
equipment.

Proposed Question:

Given the following conditions:

The Plant is at 100% power.

Train B Control Room HVAC is in operation.

A spurious Containment High Radiation (CHR) signal was just received.
No further operator actions have been taken.

Which of the following equipment actuations and/or indications is expected given the CHR

signal?

A.

B
C.
D

ES Room Sump Pump West P-73B red light is LIT.

. Control Room Condensing Unit VC-11 red light is LIT.

Control Room Air Filter Unit Fan V-26B red light is LIT.

. PCP Controlled Bleedoff Valve CV-2083 red light is LIT.

Proposed Answer: C

Explanation (Optional):

A.

D.

Incorrect, the ESS Room sump pumps auto-start feature is disabled in order to prevent
highly radioactive waste from ESS Rooms being transferred to the Dirty Waste Drain
Tank during an accident. The pump will be off (green light lit).

. Incorrect, the control room condensing unit trips (green/off light will be lit) on the CHR

signal and are manually restarted.

Correct, with the B Train Control Room HVAC in normal operation, the V-26B fan is lined
up in AUTO. With the control switch in auto, the fan will start on a CHR signal (red/run
light will be lit).

Incorrect, PCP CBO valve CV-2083 will isolate (green/closed light will be lit).

Technical Reference(s): PL-CTMT Containment Building Lesson Plan, FSAR

(Attach

including version/revision number)

Section 9.8.10.b Rev 31, E-17 Sheet 7, AOP-31
if not previously provided,
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PL-CTMT, Containment Building Revision 6 Page 43 of 74

1)  Equipment Actuation due to CHR Right & Left Channel
a)  All automatic containment isolation valves close except:
1. CCW Containment Supply and Returns CV-0910, CV-0911, CV-0940
2. Main Steam Isolations CV-0501, CV-0510
3. Main Feedwater Isolations CV-0701, CV-0703, CV-0734, CV-0735
3) Actuation of CHR also causes the AUTO start feature of the ES Sump Pumps to be disabled.

a)  The auto feature is disabled in order to prevent highly radioactive waste from ESS Rooms
being transferred to the Dirty Waste Drain Tank and possibly beyond during an accident.

b)  Any system leakage will be retained in the sump.
1. Pumps can still be operated in manual.
c) Right Channel - ESS Pumps P-73A, P-72A
1. Left Channel - ESS Pumps P-73B, P-72B
d) Right or Left Channel also results in tripping Air Room Purge Fan V-46.
e) CHR also places the Control Room HVAC in EMERGENCY MODE.
1. Right Channel - B Train
2.  Left Channel - A Train
f) CHR Reset Pushbuttons
1. Left channel RESET pushbutton ONLY resets Left Channel.
2. Right channel RESET pushbutton ONLY resets Right Channel.

3. When CHR is RESET, Containment Isolation Valves will NOT re-open. Valve Hand
Switches must be placed to CLOSE, they may then be opened.



FSAR CHAPTER 9 - AUXILIARY SYSTEMS Revision 31
SECTION 9.8 Page 9.8-10 of 9.8-29

b. Emergency Mode

The emergency mode of operation is actuated either by a
containment high-radiation or a containment high-pressure
signal (Section 7.3), or manually from the control room. During
emergency mode operation, the air handling units and the
charcoal filter units of both Train A and Train B operate. The
refrigerant Condensing Units VC-10 and VC-11 shut down and
are manually started by the operator. The control room operator
has the option to turn off either Train A or Train B. During an
emergency signal, operation of Purge Fan V-94 and Isolation
Dampers D-15 and D-16 is blocked. The toilet exhaust fan in
the viewing gallery is shut off, and Fan Isolation Dampers D-17
and D-18 close. A manual switch to override each outside air
duct damper (D-7 and D-14) is provided to isolate the control
room from outside air and to allow 100% air recirculation.
Humidifiers VH-12 and VH-13 are shutdown to isolate domestic
water vapor from affecting HEPA filtration as well as charcoal
filter absorbtion. VHX-26A and VHX-26B, electric heaters
upstream of the emergency HEPA and Charcoal filters, are
placed in service to reduce relative humidity of incoming air.



NUCLEAR PLAMT

Proc No AOQOP-31

PALISADES NUCLEAR PLANT | aracrmernt )
ABNORMAL OPERATING —

PROCEDURE Revision !

Page 4of 7

SPURIOUS CONTAINMENT ISOLATION

CONTAINMENT ISOLATION FROM CONTAINMENT HIGH RADIATON

v | VALVE | SWITCH DESCRIPTION PANEL
CV-1065 | HS-1085 | Clean Waste Receiver Tank Cover Gas Vent EC-13
CV-0770 | H5-0770 | S/G E-50B Bottom Blowdown Valve EC-13
CV-0771 | H5-0771 | SIG E-50A Bottom Blowdown Valve EC-13
CV-0767 | H3-0767 | Steam Gen E-50A Bottom Blowdown Isol Valve EC-13
CV-0768 | H3-0768 | Steam Gen E-50B Bottom Blowdown Isol Valve EC-13
CV-0738 | HS5-0738 | Steam Gen E-50B Top Blowdown Isol Valve EC-13
CV-0739 | H3-0729 | Steam Gen E-50A Top Blowdown Isol Valve EC-13
CV-0939 | HS-0939 | Shield Cooling Surge Tank Inlet Valve EC-13
CV-1004 | H5-1004 | Discharge Line From Degasifier Pumps EC-13
CV-1037 | H5-1037 | P-70 Discharge CV-1037 EC-13
CV-1358 | HS-1358 | Nitrogen lsolation Valve EC-13
CV-1001 | HS-1001 | Primary System Drain Tank T-74 Isolation EC-13
CV-1910 | HS-1910 | Pn Sys Sample Flow Isolation Valve Switch EC-13
CV-1911 | H3-1911 | Primary System Sample Flow Isolation EC-13
CV-3001 | H5-3001A | Containment Spray Flow Control Valve EC-03
CV-3002 | H5-3002A | Containment Spray Flow Control Valve EC-03
CV-2009 | H5-2008 | Low Press Letdown Containment |sol Switch EC-02
CV-2099 [ H5-2098 | Low Press Letdown Containment Isol Switch EC-02
CV-2083 | H5-2083 | Pn Cool Pump Controlled Bleedoff Switch EC-02
CV-0155 | H53-0155 | Demin Water to Quench Tank T-73 Switch EC-02

8. PLACE the following handswitches to OPEN to restore Controlled Bleedoff:

HS-2083, Primary Coolant Pumps Controlled Bleedoff
HS-2093, Primary Coolant Pumps Controlled Bleedoff




ES-401 Question 41 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 022.G2.1.27
Importance Rating 3.9 _

K/A Statement: Knowledge of system purpose and/or function.

Proposed Question:

Per the Design Bases Documents DBD-2.03, “Containment Spray System,” and DBD-2.08,
“Containment Air Coolers,” which of the following design functions are NOT shared by both the
Containment Air Cooling system and the Containment Spray system?

A. Act as a barrier to limit radioactive releases from containment.

B. Provide post-accident cooling capability to limit containment pressure to within
containment structure design value of 55 psig.

C. Provide post-accident cooling capability to achieve within 24 hours a containment
pressure which is 50% or less the design pressure.

D. Remove energy from the atmosphere within the Containment Building during normal
operation to keep the air temperature below 140°F.

Proposed Answer: D

Explanation (Optional):

The CAC and CS systems share multiple design functions: to act as a barrier to limit radiological
releases, to limit containment pressure below the design value during an accident, and to
provide sufficient cooling to lower containment pressure to 50% the design value within 24
hours post-accident. The CS system does not have a normal operating condition function, as
the CAC system does. The CAC system is designed to remove heat from containment to
maintain containment temperature during normal operations to less than 140°F.

A. Incorrect, see explanation.
B. Incorrect, see explanation.
C. Incorrect, see explanation.
D. Correct, see explanation.

Technical Reference(s): DBD-2.03, DBD-2.08
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)
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PALISADES NUCLEAR PLANT DBD-2.08
DESIGH BASES DOCUMENT Revision 5
Page 3 of 33

TITLE: CONTAINMENT AIR COOLERS

2.0
21

211

NSPC Muclear Safety Performance Crteria

FRALC Fernodic and Predetermined Activity Control
SEP Systematic Evaluation Program

SIS Safety Injection Signal

S5A Safe Shutdown Analysis [(See NSCA)

WS Semvice Water System

Wiz Water Gauge

LICENSING BASIS

SYSTEM REQUIREMENTS

System Functional Requirements

The following table provides the Functional Reguirements for the CACs and the
engineering design basis calculations which support them. The calculations are
referenced by number to those calculations listed in Appendx O, Table D-1,
"Engine=ring Design Basis Cakeulations.”

TABLE 2.11
FUMCTIOMAL REQUIREMEMNTS
Table -1
Description of Reguirement Calculation Mo

The CACs shall remiove ensrgy from the atmosphere 4
within the Containment Building during normal
operation to keep the air temperature below 140°F.
The CACs shall provide post-accident cooing 1,2.3
capability to limit containment pressure to within
containment structure design valve of 55 psig.
The CACs shall prowide post-accident cooling 1,2.3
capability to achieve within 24 hours a containment
pressure which s 50% or less of the design pressune.
The CACs shall act as a bamer to limit radicactive {a)

releases from contaimment.

Verification that the CACs act as a barmer to radioactive releases is
demonstrated by compliance with the structural analysis codes and standards
given in Sectons 3.4.2 and 3.4_3 of this document.

Final Safety Analysis Report (FSAR) Chapter 14 events which address the
operation of the CACs are discussed in Section 4.0 of this document.



PALISADES NUCLEAR PLANT DBD-2.03
DESIGN BASIS DOCUMENT Revision 9
Page 8 of 144

TITLE: CONTAINMENT SPRAY SYSTEM

2.0

21

LICENSING BASIS
S5YSTEM REQUIREMENTS
System Functional Requirements

The fallowing table provides the functional requirements for the Containment Spray
System (C55) and the engineering design basis calculations which support them.
The calculations are referenced by number to the calculations Bsted in Appendix D,
Table -1, "Enginesring Design Basis Cakewations " These are not bcensing basis
requirements, but are functional provisions of the system. Final Safety Analysis
Report Chapter 14 transient analyses which address CS5 operation are discussed
in Section 4 of this document.

Cescription of Reguirement Calculation Mo

1. The CS5 shall provide post-accident cooling 1,2, 3, 5, 8, 12, 13, 14
capability to limit contamment pressure o
within containment structure design value of

55 psig.

2 The C55 shall provide post-accident cocling 1,2, 3,5, 8,12, 13, 14
capability to achieve within 24 hours a
containment pressure which is 50% or less
of the design pressure.

3. The C55 shall act as a bamier to limit (a), 4. 8,10, 1
radioactive releases from containment

4. The C55 shall zoost HPSI dischange 2
pressure to enable safe shutdown following
a fire in the charging pump area.

o The C55 shall boost HPS| suction pressure 12
during the recirculation mode following a
Loss of Coolant Accident.

(a)  Verfication that the C55 acts as a bamier to radicactive releases is
demaonsirated by compliance with the structural analysis codes and standards
given in Sections 3.4.2 and 3.4_3 of this docurmant

Final Safety Analysis Report (FSAR) Chapter 14 events which address C35
operation are discussad in Section 4 of this document.



ES-401 Question 42 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 026.K2.01
Importance Rating 3.4

K/A Statement: Knowledge of bus power supplies to the following: Containment spray pumps.
Proposed Question:
Complete the following statements:

Power to Containment Spray pump P-54C is normally supplied from __(1)  and the pump will
start on the DBA sequencer, if necessary, __(2)  after the Diesel Generator output breaker
closes.

A. (1)Bus1C
(2) 2 seconds

B. (1)Bus 1C
(2) 19 seconds

C. (1)Bus 1D
(2) 2 seconds

D. (1)Bus 1D
(2) 19 seconds

Proposed Answer: B
Explanation (Optional):

P-54A is energized from Bus 1D (DG 1-2 on a LOOP). P-54B and P-54C are energized from
Bus 1C (DG 1-1 on a LOOP). P-54A and P-54B start 2 seconds after DG output breaker
closure. P-54C will not start until 19 seconds after breaker closure. A nominal 15 second auto-
start time delay was added to P-54C control circuit to mitigate potential DG overload concerns.

A. Incorrect, see explanation.
B. Correct, see explanation.

C. Incorrect, see explanation.
D. Incorrect, see explanation.

Technical Reference(s): DBD-2.03, DBD-5.05
(Attach if not previously provided,

including version/revision number)
Proposed references to be provided to applicants during examination: None
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New X
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10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES HUCLEAR PLANT DED-2.03
DESIGH BASIS DOCUMENT Revision 9
Page 30 of 144

TITLE: CONTAINMENT SPRAY SYSTEM

3.2.7

Failure Modes and Effects Analysis

The CSS design is channelized so that a failure in one train will not affect the
operation of the other train. All the components for CSS pumps P-54B and P-54C
are supplied and controlled from left channel sources which are independent from
right channel sources. The same is true for right channel pump P-54A which is
supplied and controlled from right channel power sources which are independent
from left-channel sources.

The CSS was designed with redundant active components, but not redundant
passive components. In the interest of completeness, the System Failure Analysis
(Reference 72) included failure of check valves which were passive components in
1971 but are considered active components by current standards. The analysis
identified the following single failure concems.

1. Should Check Valve CK-ES3208 on the discharge line of P-24C fail to close,
backflow through the pump would occur for a limited time upon a DBA. The
DBA sequencer starts P-54A and P-54B, two seconds after it is energized
(pumps will not start until CHP is present). P-54C is started 19 seconds after
sequencer energization. During the time P-54C is idle, backflow through the
pump would reduce spray flow to the containment atmosphere potentially to a
level below that assumed in the DBA analyses. Failure of CK-ES3208 as
evaluated under CCP Discrepancy Report F-CG-92-119 (Reference 225) was
determined to be bounded by the current FSAR Chapter 14 DBA Analyses.



PALISADES NHUCLEAR PLANT DBED-2.03
DESIGHN BASIS DOCUMENT Revision 9
Page 60 of 144

TITLE: CONTAINMENT SPRAY SYSTEM

Non-Safety Related Power Source

Lighting Panel L-25 (Motor Space Heaters)

The following list shows the CSS pump, breaker and panel relationships:

TAELE 3-5
CS5 Pump/Breaker/Panel Relationships
2400V AC Panel
CSS Pump _ Motor Bus Breaker Swar Contl Em Sfgd
P-54A EMA-1210 1D 152-210 EA-12 EC-03R EC-33R
P-54B EMA-1112 1C 152-112 EA-11 EC-03L EC-33L

P-54C EMA-1114  1C 152-114 EA-11 EC-03L EC-33L



(1]
[

e Referemces 26, 29, 50, 154, 155 and 194,
= Molsequenced. Enengizes when DG breaker dosas, since oad centers FrEman connsched b the bus.

o D DE0-1.05 ({Reference 55, as well as References 40 amd 63
W additional 2 o 5 second Sme delay B shfing noomporaied per SC-B7-156 (Reference 23], See also Reference 63,

(£

PALISADES MUCLEAR PLANT DED-5.05
DESIGH BASIS DOCUMENT Rewialon &
Page 11 0f 74
TITLE: DESIGH BASE ACCIDENT (DEBA) AND
HORMAL SHUTDOWHN [(HSD) SEQUENCER
TABLE 3.1-6
EMERGEMCY DIESEL GEMERATOR 1-1
DE& SEQUENCE
ces™
Smquence- Btargins ™

Load Secomds el
Kl LBy Oin Bkr Closure -
MCN-30039) 14.7
MO-3011) 14.7
MO-3010) 135
MO-2087) BA,
MON-3007) Oi=0.3.-0) 147
MO-3013) 14.7
MO-3005) 135
MO-2153) BA,
MO-2170) BA,
BA P-S5E 2720.3] BA,
CHE P-SEC 2740.3) BA,
CTF =44, 2720.3] ZET
o3 P-S4E 2740.3) 30
HEZ| P-55E Eia0.3] 125
SWE F-T8 10(£0.3) 1.3
LFZI F-5TE 13(20.3] 14.3
o3 PS4C 1972037 3z
oW P-524 237203 4.8
COoW P-S2T ADi20.3) TE
AR PR 4520 3™ 337
AHL =5 Ecian 3™ 12

Mominal addtional 15 sacond awio-Stan e deiay »dded by P-54C comind droult per 3C-92-0599 (Referenoe 1150



ES-401 Question 43 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 039.K1.02
Importance Rating 3.3

K/A Statement: Knowledge of the physical connections and/or cause-effect relationships between the
MRSS and the following systems: Atmospheric relief dump valves.

Proposed Question:
Given the following conditions:

¢ Reactor power is 80%
o  Tawe is 554°F

Which one of the following statements describes the expected response of the Atmospheric
Steam Dump Valves (ADVs) immediately following a reactor trip from the above initial
conditions?

A. ADVs initially modulate open, then modulate closed and are full closed when Tave is
535°F.

B. ADVs initially modulate open, then modulate closed and are full closed when Tave is
540°F.

C. ADVs initially quick open, then modulate closed and are full closed when Tave is 535°F.

D. ADVs initially quick open, then modulate closed and are full closed when Tave is 540°F.

Proposed Answer: A
Explanation (Optional):

The ADVs and TBV modulate on temperature and pressure. The temperature input is from Taye-
Trercalculators (TYT-0100 and TYT-0200) providing inputs to the steam dump controller, HIC-
0780A. The ADVs and TBV will modulate from full open at 25°F error (Tawe minus no load Tave)
to full closed at 3°F error. In this scenario, the error signal seen is 554°F-532°F (no load Tave) =
22°F error. At an error of > 25°F, the ADVs and TBV will quick open, upon actuation of the
SDCR (steam dump control relay). The 3°F error is used on a decreasing Tave signal. The TBV
will cycle with the ADVs, as discussed, but will also cycle to maintain steam header pressure at
900 psia (saturation pressure at no load Tave of 532°F), with a +/- 5 psia band. Therefore, the
TBV will be full closed at 895 psia and full open at 905 psia. The TBV does not receive a quick
open signal from the TBV pressure controller. PIC-0511.

A. Correct, see explanation.
B. Incorrect, the ADVs and TBV modulate open on increasing Tave at an 8°F error signal



and are full open at 25°F error. However, in this case, a decreasing Tave signal is
observed, from 554°F to no load Tave (532°F)

C. Incorrect, the ADVs and TBV receive modulate open signals. See explanation.

D. Incorrect, the ADVs and TBVY modulate open on increasing Tave at an 8°F error signal
and are full open at 25°F error. However, in this case, a decreasing Tave signal is
observed, from 554°F to no load Tave (5632°F). See explanation.

Technical Reference(s): DBD-1.09, PL-MSS Main Steam System

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES HUCLEAR PLANT DED-1.09
DESIGH BASIS DOCUMENT Revision 4
Page 15 of 107

TITLE: MAIN STEAM SYSTEM

FIGURE 3.2-2

STEAM DUMP VALVE CONTROL PROGRAM
e | .
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FPALISADES NUCLEAR PLANT DED-1.08
DESIGM BASIS DOCUMENT Revision 4
Page 13 of 107

TITLE: MAIN STEAM SYSTEM

3.2.2.2

Plant Emergency COperations
Steam Dump and Bypass System

The steam dump and bypass system is composed of five control valves and
associated instrumentation and controls. The functions of the steam dump and
hypass system are to provide a path for removing the stored energy and decay heat
within the Primary Coolant System during cool down and to preclude actuation of the
primary and secondary safety valves in the event of reactor trip with a subsequent
turbine trip.

Steam is discharged from the main steam lines to the atmosphere via four steam
dump valves and to the condenser via the turbine bypass valve.

The four steam dump valves are each sized to pass 841,875 lbmvhr for a total of
3,367,500 Ibmfhr steam flow (Reference 77). The turbing bhypass valve is sized to
pass 528,000 lbmfhr of the flow (Reference 77). The valves are designed to open in
10 seconds when the Tayg emor signal (Taye minus 532°F) is less than 25°F. The
valves will open in 5 seconds when the Tavwe error signal exceeds 25°F. Reference 7
contains background information on these features.

The steam dump and turbine bypass valves have no safety related function. The
steam dump valves are prevented from opening in automatic unless a turbine trip
has occurred. The valves regulate the flow in response to the Ta,g ermor signal (Tayg
minus the zere load reference temperature, 532°F). See Figure 3.2-2 for the steam
dump valve control program. An error signal of 8°F {minimum) is required to start
the valves open to prevent accidental opening, hunting and short cycling and an
error signal of 3°F is required to assure complete closure when approaching hot
standby conditions. Rapid opening is used at higher T, because more energy has
to be dissipated. These settings were established by Combustion Enginesring
(Reference 7).

The turbine bypass valve receives the higher of the dump control temperature error
signal or a secondary pressure signal, whichever results in the maximum bypass
valve opening. Following turbine trip, the bypass valve also opens rapidly to shave
the peak pressure, and then modulates in response to the pimary coolant
temperature error signal to avoid over-cooling, see Figure 3.2-3.

For transients in which an associated major secondary system disturbance occurs
that would cause the MSIV's to close, the turbine bypass valve will not be available
as a steam release path without operator action to manually reopen the MSMN's or
M3V bypass valves.



PALISADES HUCLEAR PLANT DBD-1.09
DESIGM BASIS DOCUMENT Revision 4
Page 14 of 107

TITLE: MAIN STEAM SYSTEM

The turbine bypass valve is positioned to maintain secondary pressure at 900 + 5
psia and maintain the primary coolant temperature near the 532°F zero load value
as hot standby condition is approached. The bypass valve is prevented from
opening on loss of condenser vacuum to prevent damage to the condenser.

The operator may control pimary coolant temperature during plant cool down with
turbine bypass valve by manually changing the set point of the turbine bypass
pressure controller. When in the automatic mode, once the turbine trips and the
steam dump permissive switch contacts close, the operator may manually control
the steam dump valves as well as the turbine bypass valve.

The emergency procedure (EOP Supplement 23) provide a means o remove PCS
heat with the hogging air gjector, but this option may be insufficient to remaove decay

heat unless the turbine driven auxiliary feedwater pump is in senvice to provide
additional steam load (Reference 36).

PL-MSS Main Steam System Revision 7 Page 59 of 74
3. Quick Open Mode

a. When a turbine trip causes the 386 AST relay to energize, a quick open signal is
generated.

b. If Tave is 2 556.9°F, the steam dump control relay (SDCR) is energized and closes
contacts to align the quick open air supply solenoids to the ADV valve actuators and
the TBV to open the valves fully.

c. The ADVs and TBV will stay full open until Tave is less than 556.9°F.

d. When Tave lowers to less than 556.9°F the SDCR will de-energize and remove the
quick open function.

e. The modulating mode will then control the ADVs.
4. Modulate Mode

a. When a turbine trip causes the 386X1 AST relay to energize, a contact is closed to arm
Steam Dump Controller HIC-0780A.

b. Steam Dump Controller HIC-0780A will modulate the ADVs and TBV based on a Tave —
Trer Error Signal.
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c. The error signal is developed by comparing actual Tave to 532°F (Reference No-load
Value).

d. The control system will modulate the ADVs and TBV from full open when Tave is at
556.9°F (25°F error) to full closed at 535°F (3°F error).

e. Forincreasing Tave , the control system will modulate the ADVs and TBV from full
closed when Tave is at 540°F (8°F error) to full open at 556.9°F (25°F error).

5. PIC-0511 controls CV-0511 to maintain the steam pressure setpoint.

o

Normally 900 psia (Tave at 532°F)
b. At 5 psi greater than the setpoint (905 psia, 532.6°F), CV-0511 will be full open.

c. CV-0511 will be fully closed at 5 psi less than the setpoint (895 psia, 531.3°F) on PIC-
0511.

d. The TBV scale is 800 psia to 1000 psia.

Since S/G pressure is approximately 770 psia at full power, I&C has set the out of
range alarm function (Yellow alarm light in solid) below expected values for full power
operation to prevent the yellow light from being illuminated all the time at full power
conditions.

e. The TBV pressure control function DOES NOT require a turbine trip (e.g. does not
require 386AST relay actuation).

6. PM-0511 auctioneers the signals from PIC-0511 and HIC-0780A, taking the larger of the
two signals.

a. Therefore, in addition to the pressure control input, CV-0511 receives a modulate open
signal from steam dump controller HIC-0780A through PM-0511.

Example: If the Atmospheric Dump Valves are being operated in manual using HIC-0780A,
a signal will also be sent to PM-0711. If this signal is greater than the signal from PT-
0510, the TBV will open.

b. This is the same as the signal received by the ADVs from the TAVE Computer. When
the TBV opens as a result of input from HIC-0780A, the output meter on PIC-0511 will
show “zero” output. Note also that the TBV can open from HIC-0780A when PIC-0511
is in the manual mode.

c. The 386X1 AST turbine trip relay must be energized to receive this signal.

d. Modulate signal is removed when Tave is lowered to 535°F (+3°F) and will be provided
when Tave is greater than 540°F (+8°F). The TBV should already be full open due to
the pressure signal if Tave is at 540°F (962.8 psia).

e. CV-0511 also receives the same 'quick opening' signal as the ADVs.
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1) Tave at 556.9°F and turbine trip via the 386 AST turbine trip relay

2) Opens SV-0589B and closes SV-0589C to align the ‘quick open’ air supply and
close the modulate air supply.

f.  CV-0511 is interlocked to prevent opening and will close if there is less than 5 inches of
vacuum in the main condenser.

1) SV-0509A is closed to stop the air supply and SV-0509B is opened to vent the air
off CV-0511 actuator



ES-401 Question 44 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 059.A4.12
Importance Rating 3.4

K/A Statement: Ability to manually operate and monitor in the control room: Initiation of automatic
feedwater isolation.

Proposed Question:
Given the following conditions:

An Excess Steam Demand Event occurred, resulting in a reactor trip.
The turbine had to be manually tripped.

Containment pressure is 3.8 psig and rising.

‘A’ S/G pressure is 495 psia and lowering.

‘B’ S/G pressure is 595 psia and rising.

Assuming NO operator actions, what is the status of each S/G’s Feed Reg Valve and Feed Reg
Bypass valve?

‘A’ SIG B’ SIG

A. open open

B. open closed

C. closed open

D. closed closed
Proposed Answer: C

Explanation (Optional):

Feedwater is isolated from either a CHP signal or low S/G pressure. A CHP signal will close
FRV and FRV bypass valves for both S/Gs. The setpoint for containment isolation on
containment high pressure is 4 psig, so CHP will not cause the FW isolation in this case.
Feedwater will isolate to the ‘A’ S/G as pressure is less than 512 psia. Feedwater will be
unaffected to the ‘B’ S/G as pressure is > 512 psia.

A. Incorrect, ‘A’ S/G FW will isolate on low S/G pressure. ‘B’ S/G FW will remain
unaffected.

B. Incorrect, ‘A’ S/G FW will isolate on low S/G pressure. ‘B’ S/G FW will remain
unaffected.

C. Correct, see explanation.



D. Incorrect, ‘B’ S/G FW will remain unaffected.

Technical Reference(s): FSAR 7.5.1.3, ARP-8, ARP-21, PL-MSS Main Steam
System Lesson Plan

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



FSAR CHAPTER 7 - INSTRUMENTATION AND CONTROLS Revision 29
SECTION 7.5 Page 7.5-3 of 7.5-17

Manual control of feedwater flow may be assumed by the operator at any
time. In the event of a reactor or turbine trip and if the feedwater pump
turbine drivers are in the automatic control mode, the speeds of the feed
pumps are automatically ramped down to a lower value. Following or during
the ramp-down, operators can manually control main feedwater flow or initiate
auxiliary feedwater flow as necessary to restore and maintain desired steam
generator levels.

In the event of low steam generator pressure < 500 psia or containment high
pressure (CHP), the main feedwater regulating and regulating bypass valves
are closed to prevent excessive flow into the steam generators. This ensures
containment pressure is not exceeded during a main steam line break inside
containment (refer to Subsections 7.2.3.8 and 7.3.3.3). The valve closing on
CHP was added by FC-306 in 1990 when analysis disclosed that for a small
steam line break, low steam generator pressure would not occur fast enough
to prevent exceeding containment design pressure. Confrol of the bypass of
the steam generator pressure signal to close the main steam isolation valves,
the main feedwater regulating and regulating bypass valves is facilitated by
using push buttons on the panel to override the signal to allow manual
take-over of the controls. In addition to the push buttons, manual take-over of
the feedwater regulating bypass valves can be accomplished by using
key-operated switches.



PALISADES NUCLEAR PLANT Proc No ARP-21
ALARM AND RESPONSE PROCEDURE Revision 54
Page 10 of 33

TITLE: REACTOR PROTECTIVE SYSTEM SCHEME EK-06 (C-06)

LO PRESSURE SG1 CHANNEL TRIP

RACK "B"
11213 | 4 Sensor: Bistahle Trip Unit (Any 1 of 4)
5| 6|7 |8

Trip 512 psia
Setpoints:

Alternate  Steam Generator E-504 Pressure
Indication: Indicators

AUTOMATIC FUNCTION:

Reactor Trip on 2 of 4 coincidence logic.
Both MSIVs (CV-0501 and CV-0510) close at 512 psia on 2 of 4 coincidence logic in the MSIV closing
circuitry.

» A5G Main Feedwater Regulation and Bypass Valves (CV-0701 and CV-0735) close at 512 psiaon 2
of 4 coincidence logic in the MSIV closing circuitry.

OPERATOR ACTION:

» CHECK Steam Generator E-504 pressure indicators:
PIC-0751A
PIC-0751B
PIC-O751C
PIC-O751D

=]

[= I = I = ]

FOLLOW UP ACTION:

» |F faulty instrument, THEN:
o BYPASS Low Pressure SG1 Trip unit for affected channel per SOP-36.
o REFER TO Technical Specifications LCO 3.3.1, LCO 333, LCO 334, LCO 33T

REFERENCES:

*  Technical Specifications LCO 3.31,LC0O 333, LCO 334, LCO 337
S0P-36, "Reactor Protective System and Anticipated Transient Without Scram (ATWS) System”




PALISADES NUCLEAR PLANT Proc No ARP-8
ALARM AND RESPONSE PROCEDURE Revision 81
Page 61 of 79

TITLE: SAFEGUARDS SAFETY INJECTION AND
ISOLATION SCHEME EK-13 (EC-13)

| 37 | 43 | 40 | 55 | &1 | 67 | 73 CONTAINMENT HI PRESS

| 38 | 44 | 50 | 56 | 62 | 68 | 74 : PSX-1801, PSX-1802,

59| 45 | 51| 57 | 63 | 09 | 75 PSX-1803, or PSX-1804
| 40| 46 |52 |58 |64 70]76
| 41| 47|53 |50 |65 71|77

|42 | 48 | 54 |60 |66 |72 |78 Alternate _ o
Indication: Containment pressure indications

(multiple)

Setpoints: 4 psig

AUTOMATIC FUNCTION:
+  SIASICIAS on 2 of 4 coincidence.

OPERATOR ACTION:
* REFER TO appropriate EOFP based on additional indications.

FOLLOW UP ACTION:
+ |F inadvertent Containment Isolation results, THEN GO TO ADP-31.
+ |F alarm caused by a single inoperable channel, THEN:
o INITIATE Work Request.
o IMPLEMENT any applicable Technical Specifications LCO 3.3.1, LCO 3.3.3, LCO 3.3.4,
LCO 3.6.4 actions.

REFERENCES:
«  AQP-31, "Spurious Containment Isolation”
+ Technical Specifications LCO 331, LCO 333 LCO 334 LCO 364




PALISADES NUCLEAR PLANT Proc No ARP-21
ALARM AND RESPONSE PROCEDURE Revision 54
Page 22 of 33

TITLE: REACTOR PROTECTIVE SYSTEM SCHEME EK-06 (C-06)

CONTAINMENT HI PRESSURE TRIP

RACK"C"
1234 Sensor: Bistable Trip Unit (Any 1 of 4)
5|6 |7 |8

Trip 3.7 psig
Setpoints:

Alternate  Containment pressure indicators
Indication:

AUTOMATIC FUNCTION:

+ Reactor Trip on 2 of 4 coincidence logic.

OPERATOR ACTION:

+ CHECK Containment pressure indicators:
o PlA-1814

o PlA-1815
+ |F high pressure indicated, THEN REFER TO in-use EOP.

FOLLOW UP ACTION:

+  |F faulty instrument, THEN:
o BYPASS Containment High Pressure Trip unit for affected channel per S0OP-36.
o REFER TO Technical Specifications LCO 331, LCO 333

REFERENCES:

» Technical Specifications LCO 331, LCO 333
S0P-36, "Reactor Protective System and Anticipated Transient Without Scram (ATWS) System”




ES-401 Question 45 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 _
Group # 1 -
K/IA # 061.K6.01
Importance Rating 2.5

K/A Statement: Knowledge of the effect of a loss or malfunction of the following will have on the AFW
components: Controllers and positioners.

Proposed Question:

Given the following conditions:

e The Control Room has been evacuated due to a fire
e (C-150, Auxiliary Hot Shutdown Panel, has been placed in service

As a result of placing C-150 in service, AFW Pump P-8B:
A. Will NOT automatically trip on low suction pressure.
B. Will NOT be available as a source of feedwater.

C. Automatic speed control is disabled.

D

. Overspeed trip protection is disabled.

Proposed Answer: A
Explanation (Optional):

A. Correct, pump P-8B will not trip on low suction pressure. SV-0522C (C-150) and SV-
0522H/G (ATWS) bypass low suction pressure trip, allowing SV-5022B (steam supply
valve) to be cycled from C-150.

B. Incorrect, the applicant believes that P-8B cannot be controlled from C-150.

C. Incorrect, the applicant believes that electrical power is required for speed control of P-

8B.
D. Incorrect, the applicant believes that electrical power is required for overspeed
protection.
Technical Reference(s): PL-AFW Auxiliary Feedwater System Lesson Plan, E-17

Sheet 21A
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective: (As available)

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam Palisades 2009

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PL-AFW, Auxiliary Feedwater System Revision 08 Page 70 of 74

16. Local Controls and Indications
g. Panel C-150, Auxiliary Hot Shutdown Panel

1) Enabling instrumentation on Auxiliary Hot Shutdown Panel EC-150/EC-150A
disables the corresponding instrumentation in the Control Room and on
Redundant Safety Injection Panel EC-33.

2) P-8B — can open and close CV-0522B via HS-0522C

a) P-8B will NOT trip on low suction pressure when CV-0522B is opened
from C-150A

3) CV-0749 — Can operate HIC-0749C, P-8A/B AFW flow to 'A' S/G if HS-0102A
is placed in the "C-150" position

4) CV-0727 — Can operate HIC-0727C, P-8AB AFW flow to 'B' S/G if HS-0102B
is placed in the "C-150" position

5) FI-0727B - Flow to 'B' S/G from P-8A/B
6) FI-0749B — Flow to 'A' S/G from P-8A/B

17.a. Control Room Controls
7) Low suction pressure prevents SV-0522B from operating

a) SV-0522C (C-150) and SV-0522H/G (ATWS) bypass low suction
pressure trip.



ES-401 Question 41 (Old) Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 1 -
K/IA # 022.G2.1.27
Importance Rating 3.9 _

K/A Statement: Knowledge of system purpose and/or function.

Proposed Question:

Per the Design Bases Documents DBD-2.03, “Containment Spray System,” and DBD-2.08,
“Containment Air Coolers,” which of the following design functions are shared by both the
Containment Air Cooling system and the Containment Spray system?

1.

Remove energy from the atmosphere within the Containment Building during normal
operation to keep the air temperature below 140°F.

2. Act as a barrier to limit radioactive releases from containment.

3. Provide post-accident cooling capability to limit containment pressure to within
containment structure design value of 55 psig.

4. Provide post-accident cooling capability to achieve within 24 hours a containment
pressure which is 50% or less the design pressure.

E. 1,2,and 3

F. 1,2,and 4

G. 1,3,and 4

H. 2,3,and 4

Proposed Answer: D

Explanation (Optional):

The CAC and CS systems share multiple design functions: to act as a barrier to limit radiological
releases, to limit containment pressure below the design value during an accident, and to
provide sufficient cooling to lower containment pressure to 50% the design value within 24
hours post-accident. The CS system does not have a normal operating condition function, as
the CAC system does. The CAC system is designed to remove heat from containment to
maintain containment temperature during normal operations to less than 140°F.

E.
F.
G.
H.

Incorrect, see explanation.
Incorrect, see explanation.
Incorrect, see explanation.
Correct, see explanation.

Technical Reference(s): DBD-2.03, DBD-2.08



(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None?
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT DBD-2.08
DESIGH BASES DOCUMENT Revision 5
Page 3 of 33

TITLE: CONTAINMENT AIR COOLERS

2.0
21

211

NSPC Muclear Safety Performance Crteria

FRALC Fernodic and Predetermined Activity Control
SEP Systematic Evaluation Program

SIS Safety Injection Signal

S5A Safe Shutdown Analysis [(See NSCA)

WS Semvice Water System

Wiz Water Gauge

LICENSING BASIS

SYSTEM REQUIREMENTS

System Functional Requirements

The following table provides the Functional Reguirements for the CACs and the
engineering design basis calculations which support them. The calculations are
referenced by number to those calculations listed in Appendx O, Table D-1,
"Engine=ring Design Basis Cakeulations.”

TABLE 2.11
FUMCTIOMAL REQUIREMEMNTS
Table -1
Description of Reguirement Calculation Mo

The CACs shall remiove ensrgy from the atmosphere 4
within the Containment Building during normal
operation to keep the air temperature below 140°F.
The CACs shall provide post-accident cooing 1,2.3
capability to limit containment pressure to within
containment structure design valve of 55 psig.
The CACs shall prowide post-accident cooling 1,2.3
capability to achieve within 24 hours a containment
pressure which s 50% or less of the design pressune.
The CACs shall act as a bamer to limit radicactive {a)

releases from contaimment.

Verification that the CACs act as a barmer to radioactive releases is
demonstrated by compliance with the structural analysis codes and standards
given in Sectons 3.4.2 and 3.4_3 of this document.

Final Safety Analysis Report (FSAR) Chapter 14 events which address the
operation of the CACs are discussed in Section 4.0 of this document.



PALISADES NUCLEAR PLANT DBD-2.03
DESIGN BASIS DOCUMENT Revision 9
Page 8 of 144

TITLE: CONTAINMENT SPRAY SYSTEM

2.0

21

LICENSING BASIS
S5YSTEM REQUIREMENTS
System Functional Requirements

The fallowing table provides the functional requirements for the Containment Spray
System (C55) and the engineering design basis calculations which support them.
The calculations are referenced by number to the calculations Bsted in Appendix D,
Table -1, "Enginesring Design Basis Cakewations " These are not bcensing basis
requirements, but are functional provisions of the system. Final Safety Analysis
Report Chapter 14 transient analyses which address CS5 operation are discussed
in Section 4 of this document.

Cescription of Reguirement Calculation Mo

1. The CS5 shall provide post-accident cooling 1,2, 3, 5, 8, 12, 13, 14
capability to limit contamment pressure o
within containment structure design value of

55 psig.

2 The C55 shall provide post-accident cocling 1,2, 3,5, 8,12, 13, 14
capability to achieve within 24 hours a
containment pressure which is 50% or less
of the design pressure.

3. The C55 shall act as a bamier to limit (a), 4. 8,10, 1
radioactive releases from containment

4. The C55 shall zoost HPSI dischange 2
pressure to enable safe shutdown following
a fire in the charging pump area.

o The C55 shall boost HPS| suction pressure 12
during the recirculation mode following a
Loss of Coolant Accident.

(a)  Verfication that the C55 acts as a bamier to radicactive releases is
demaonsirated by compliance with the structural analysis codes and standards
given in Sections 3.4.2 and 3.4_3 of this docurmant

Final Safety Analysis Report (FSAR) Chapter 14 events which address C35
operation are discussad in Section 4 of this document.



ES-401 Question 46 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 061.A3.03
Importance Rating 3.9

K/A Statement: Ability to monitor automatic operation of the AFW, including: AFW S/G level control on
automatic start.

Proposed Question:

Given the following sequence of events:

The reactor trips from full power due to a spurious turbine trip

S/G levels lower to 24%

AFW Pump P-8A does not auto start

AFW Pump P-8C auto starts and supplies Auxiliary Feedwater (AFW) to both
S/Gs

After one hour, S/G levels are restored to 60-70%

e AFAS is NOT reset

The NCO then places AFW Pump P-8C in MANUAL and stops AFW Pump P-8C.
Which of the following best describes the AFW system response?

A. AFW Pump P-8B will start approximately 112.5 seconds later.

B. No AFW pumps will automatically start.

C. AFW Pump P-8C will start after 30.5 seconds.

D. AFW Pump P-8B will automatically start immediately.

Proposed Answer: D
Explanation (Optional):

A. Incorrect, plausible if the operator believes the timer starts when the running
pump is secured.

B. Incorrect, plausible if operator fails to recognize P-8B is still in auto with the timer
timed out and a standing AFAS signal.

C. Incorrect, plausible if the operator believes that the pump will start based solely
on the timer and the AFAS signal.

D. Correct, P-8B is in automatic, AFAS is present, and the timer has timed out.



Technical Reference(s): PL-AFW Auxiliary Feedwater System Lesson Plan
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2001

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PL-AFW, Auxiliary Feedwater System Revision 08 Page 3 of 74

13.a.8)

Each Steam Generator supply line for each AFW train contains a flow control valve. These
valves will automatically open and control flow at a pre-set value (165 gpm) when the
associated AFW pump(s) start.

17. Control Room Controls
c. Operation of FIC-0727/0749

b.

1) Control flow from P-8A/B through 4” lines.
2) FIC and HIC powered from EY-10. Auto swaps to EY-30 if EY-10 lost.
3) Controller response when P-8A and P-8B OFF.

a) If FIC placed to AUTO, BLUE pen drops to 0%. Operator can then adjust
setpoint as required.

4) Controller response when P-8A or P-8B started.
a) IfFICisin AUTO, valve opens to BLUE setpoint flow rate.

b) If FIC is in CASCADE, valve opens to obtain 165 gpm. Adequate flow for
removing decay heat.

5) Controller response when P-8A or P-8B running

a) If FIC is transferred from CASCADE to AUTO, setpoint remains at 165
gpm.
6) FIC will transfer to AUTO and track the HIC if:

a) FIC was originally in MANUAL
b) HIC is then swapped from AUTO to MANUAL

7) FIC-0727/0749 Operability Requirements. Considered operable if:
a) In CASCADE, or

b) In AUTO AND no MFW in service AND S/G levels and PCS temps
maintained within bands required for decay heat removal.

c) NOT operable if FIC or HIC in MANUAL.
Operation of FIC-0737A/0736A

1) This controller can control either the 1 74" bypass valves (CV-0736/CV-0737)
or the main 4” valves (CV-0736A/CV-0737A).

2) HIC (on panel C-33) and FIC powered from EY-20. No auto swap to
alternate source. Loss of EY-20 also TRIPS P-8C since the pressure
switches lose power for the low suction pressure trip.

3) P-8C is preferred for plant startups and shutdowns. WHY?



a) PF Mode (Program Function) controls the small bypass valves for finer
control of AFW flow.

b) Ifin AUTO or PF Mode, and an AFAS occurs, the controller auto swaps to
CASCADE, and the bypass valves close.

4) P-8C must be operating before FIC can be swapped to AUTO. If you try to
select AUTO with P-8C OFF, the FIC swaps to CASCADE!

17.7)

Q: Why are FIC-0736A/0737A controllers operable in AUTO always but FIC-0727/0749
controllers have restrictions?

A: FIC-0736A/0737A controllers will automatically swap to CASCADE upon an AFAS and
FIC-0727/0749 controllers will not.

ATTACHMENT 3: Worksheet and Answer Key

WORKSHEET AND ANSWER KEY
8. Given the following conditions:
e All AFW HICs are in the Auto position
e All FICs are in Auto Mode
e AFW Pump P-8A and P-8C are operating

A.  What controller mode would FIC-0736A and FIC-0737A transfer to following an AFAS?
Cascade

B.  What Controller Mode would FIC-0727 and FIC-0749 transfer to following an AFAS?
They would remain in Auto Mode at the current set point



ES-401 Question 47 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 062.K4.02
Importance Rating 2.5

K/A Statement: Knowledge of the AC distribution system design feature(s) and/or interlock(s) which
provide for the following: Circuit breaker automatic trips.

Proposed Question:
Given the following conditions:

e The Plant is at 35% power.
o GOP-5, “Power Escalation in Mode 1,” is in progress.
e The Crew is preparing to start the second Feedwater Pump.
e The following annunciators have just alarmed:
o EK-0334, “Switchyard Critical Trouble”
o EK-5004, “Bkr 29R8 Fail to Trip Operated”

Given the conditions noted above, what is the expected status of the Switchyard Rear “R” Bus
and what is the expected status of the Plant?

A. De-energized; Plant remains online.
B. De-energized; Plant is tripped.
C. Energized, Plant remains online.

D. Energized, Plant is tripped.

Proposed Answer: A
Explanation (Optional):

The rear bus is de-energized due to the 486BF relay tripping 29H9, actuation of a transfer trip
on the Vergennes Line, and actuation of both the 486-P/R (Bus Protection Lockout Primary) and
486-B/R (Bus Protection Lockout Backup) relays tripping 25R8, 27R8, and 31R8. The Plant will
remain online as the 4160VAC busses are on Station Power transformers and not the Start-Up
transformers (the swap is performed at 20% power, per GOP-5).

A. Correct, see explanation.

B. Incorrect, the applicant incorrectly believes that the Start-Up transformers are supplying
power.

C. Incorrect, the applicant does not understand the impacts of the lockout relay actuation.



D. Incorrect, the applicant does not understand the impacts of the lockout relay actuation
and incorrectly believes that the Start-Up transformers are supplying power.

Technical Reference(s): ARP-13, DBD-6.02
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:
Question modified from 2010 Palisades NRC Exam. Modified question to utilize
switchyard breaker failure to trip in lieu of a Start-up transformer sudden pressure relay.
Significantly modified question stem. Reworded and reorganized distractors.



PALISADES NUCLEAR PLANT Proc Mo ARP-2
ALARM AND RESPONSE PROCEDURE Revigion 56
Page 34 of 37

TITLE: GENERATOR SCHEME EK-03 (EC-11)

T 17 T3 19 | 25 |21 SWITCHYARD CRITICAL TROUBLE
2 B |14 | 20 | 26 | 32
5 9 |15 | 21 | 27 | 3 Sensor: Contact
4 |10 |16 | 22 | 26 | 34
B o141 |17 | 23 | 29 | 35 Trip

N i — i
6 |12 18| 24| 30 | 38 Setpoints: grjggr;i:ghgg:t Switchyard Panels

(Annunciator # 3, 4, 10, 17, 21, 22,
23,25 29,30, 31, 33, 37, 38, 39,
41,45 46,47, 50, 51, 52,53, 55,
=7, 60, 61, 62, B3, 65, 69, 70, 71,
¥3,77,78,79, 81, 85, 86, 87, 89,
91,93, 95)

Alternate Mone
Indication:

AUTOMATIC FUNCTHOMN:
. Mone

OPERATOR ACTION:

If an individual switchyard breaker alarm iz actuated, at the Local Breaker Cabinet, then the
Conftrol Room "Switchyard Critical Trouble™ alarm will not clear even if the Relay House Alarm
Panel is reset. The local alarms require ITC to unlock the Local Breaker Cabinet so the alarm
can be reset.

NOTE:

+ REFER TO ARP-13.

FOLLOWUP ACTION:
. Mone

REFEREMCES:
«  ARP-13, "345 KV Switchyard Scheme EK-50 (C-53, C-54)°




PALISADES NUCLEAR PLANT Proc No ARP-13
ALARM AND RESPONSE PROCEDURE Revision 55
Page 4 of 97

TITLE: 345 kV SWITCHYARD SCHEME EK-50 (C-53, C-54)

112 |3 | 4|56 |7 |8 BKR 29RS8 FAIL TO TRIP
g [10[11[12[13]14]| 15|16 OPERATED

w18 |19 |20 |21 | 22|23 | 24 Sensor: 486BF/474
25|26 2728|2030 3132
33 (34 (35(36 (3738|3940

Trip
A1 142 43 | 44| a5 ]| 46 | 47 | 48 Setpoints: ‘b’ contact

AUTOMATIC FUNCTION:

» Annunciates EK-0334, Switchyard Critical Trouble.

» ABGBF trips 25H9.

» |nitiates Transfer Trip on Vergennes Line.

s Trips 4866-P/R, Bus Protection Lockout Primary and 486B-B/R, Bus Protection Lockout Backup relays
which frips 25R8, 27R8, and 31RE.

OPERATOR ACTION:
= VERIFY the following breakers OPEN
= 25R8
= 27TR8
= 28H9
= MR8

=  NOTIFY System Control.

FOLLOW UP ACTION:

» |FinMode 1, 2, 3, or4, THEN REFER TO Technical Specifications LCO 3.8.1.
# |Fin Mode 5or 6, THEN REFER TO Technical Specifications LCO 3.8.2.

= REGQUEST System Control to restore the "R” Bus.

» 'WHEN "R" Bus is restored, THEN RESTORE Station Power.

REFERENCES:
= Technical Specifications LCO 381, LCO 382
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PALISADES NUCLEAR PLANT DBD-6.02
DESIGH BASIS DOCUMENT Revision 5
Page 25 of 85

TITLE: 345KV SWITCHYARD

J.2115

The sudden pressure relays for Startup Transformers 1-1, 1-2 and 1-3 were
disconnected from tripping in 1978 per FC-414 (Reference 116) as part of the R Bus
security ("secunty” as defined in Section 3.2.11) upgrade after a series of mistrips
(Reference 115). It was later discovered that water intrusion had been the cause of
all the "R" bus trips, and the equipment sealing was corrected. The trip function of
the sudden pressure relays was subsequently restored during the 1990 Refueling
Outage per SC-90-041 (Reference 117). Operation of the relays will also sound an
alarm and initiate the deluge system.

Automatic reclosing is not provided for the 25F7 generator breaker. Automatic
reclosing is provided for the 25HS breaker by synchronism check. However, this
reclosing is cut out of service and will not be used. Present CPCo practices prohibit
reclosing on Air Circuit Breakers located adjacent to a generator.

Automatic reclosing for all other 345 KV hreakers is provided by high speed,
synchronism check, through the reclosing relays associated with each breaker.

Breaker Failure

Each 345 KV breaker is equipped with a breaker failure relay. The breaker failure
relay is a complex relay having current fault detectors, two timers (one fast and one
slow) a tripping auxiliary relay, several inputs, and miscellaneous logic to provide
hreaker failure protection for various applications. Each relay is fed by a seal-in cut-
out. The seal-in cut-out when used, seals in the initiation circuit if the relay has been
initiated and the fault detectors have operated. Operation of the relay is as follows:
[f the breaker's trip coils are energized via its protective relays and the fault detectors
have operated (current greater than their set value) both timers will start timing.
Opening of the breakers 52a contact (in less than 1.5 cycles) will stop the fast timer.
Interruption of the fault by the breaker will drop out the fault detectors which will stop
the slow timer. If the breaker fails to operate, the fast timer will operate the bhreaker
failure tripping auxiliary relay. If the breaker operates but fails to interrupt the fault,
the slow timer will operate the breaker failure tripping auxiliary relay.

R Bus

Operation of a breaker failure tripping auxiliary relay will trip and block closing of all
adjacent breakers, initiate the direct transfer trip transmitter to trip the remote
terminals bhreaker (when adjacent), initiate both direct trip systems for a unit
shutdown for either adjacent unit breaker, or initiate the tripping of the three startup
transformer bank low side breakers for failure of a breaker adjacent to the R Bus.



GCL 51
POWER ESCALATION IN MODE 1

Time

Proc No GOP-5
Attachment 1
Revision 45
Page 4 of 9

Date

Initial

VHPT setpoints may be nonconservative if
reset prior to performance of a heat balance.

CAUTION

2.11 WHEN indicated power is between 15% to 26.5%, THEN

PERFORM a heat balance. Refer to DWO-1, "Operator's

Daily/Weekly ltems Modes 1, 2, 3, or4.”

2.12 PERFORM the following at approximately 20% power:

d.

TRANSFER 4160V Buses to Station Power
Transformers. Refer to SOP-30, "Station Power."

CLOSE all Main Turbine drains, Main Steam drains,
and Reheater Drain Tank startup vents. Refer to
SOP-8, "Main Turbine and Generating Systems."

PLACE Heater Drain System in operation. Refer to
S0P-10, "Extraction and Heater Drain Systems.”

ALIGN Feedwater Heater Vents. Refer to
S0OP-10, "Extraction and Heater Drain System,”
Attachment 2, "Feedwater Heater Vent Alignment
for Operation.”




ES-401 Question 48 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 1 -
K/IA # 062.A4.07
Importance Rating 3.1

K/A Statement: Ability to manually operate and/or monitor in the control room: synchronizing and
paralleling of different AC supplies.

Proposed Question:

An operator is attempting to parallel an available offsite source with a loaded Diesel Generator
per SOP-22, “Emergency Diesel Generators.” The operator notices the synchroscope rotating in
the fast direction at 10 seconds per revolution.

What should the operator do in order to perform the synchronization?
A. Raise DG speed until synchroscope turns slowly in the slow direction.
B. Lower DG speed until synchroscope turns slowly in the fast direction.
C. Raise DG speed until synchroscope turns slowly in the fast direction.

D. Lower DG speed until synchroscope turns slowly in the slow direction.

Proposed Answer: D

Explanation (Optional):

The synchroscope must be rotating slowly in the slow direction, per SOP-22, in order to synch a
loaded DG to an offsite source. Since the synch scope is rotating fast in the fast direction (as
evidenced by 10 second per revolution on the synchroscope), the DG speed must be lowered.
SOP-22 requires 45 seconds (or more) per revolution to ensure adequate operation of the
protective synch relays. The applicant needs to interpret the 10 seconds per revolution and
apply that to being “fast in the fast direction.”

A. Incorrect, see explanation. The applicant misunderstands the operation of adjusting DG
speed in relation to the synchroscope. If speed is raised, the synchroscope will rotate
faster in the fast direction.

B. Incorrect, see explanation. The applicant is confusing the synchronization of an
unloaded DG onto an offsite source, rather than a loaded DG onto an offsite source.

C. Incorrect, both parts are incorrect, see explanation.

D. Correct, see explanation.

Technical Reference(s): SOP-22
(Attach if not previously provided,
including version/revision number)




Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES WUCLEAR PLANT Pro: Mo $0P-23
3¥STEM OPERATING PROCEDURE Ravision &8
Page 54 of 115

TITLE: EMERGEMCY DIESEL GENERATORS

734

To Parallel Available Offsite Power Source to Loaded Diesel Generator

a. Both Diesel Generators shall not be connected to the same 2 4KV
transformer at the same time.

b. IE loss of 1C or 10 bus has previously occumed, THEM REFER TO
Abnomal Operating Procedure ADP-3, ° Loss of EA-11 {Bus 1C)L" or

Abnomal Operating Procedure AQP-8, ° Loss of EA-12 (Bus 10)," to paraliel
ofisite power source o a loaded diesel generator.

C. The Diesel Generator is inoperable when operated koaded in parallel with
offsite power. REFER TO Techmical Specfications:

- Modes 1.2, 3and 4 - LCO 2.8

- Modes 5, 8, and during movement of imadiated fuel
assemblies - LCO 382

d. RECORD the completion of the initial offsite source checks with the Diessl
Zenerabor LCO log entry.

. PLACE ParalelUnit selector switch for affected DVG to PARALLEL position:

DG 1-1
G1-1/D5SR, ParallelUnit Selector

G1-21035R, ParallelUnit Selector

f. IF paraleling to startup power, THEM ENSURE RESET Startup
Transformers Undervoliage Auxiliary Relay.

1C Bus 1D Bus
12TX-5 127TX-6

LOCATION: EC-D4
- TURN ON synchroscope for applicable offsite power source.
h. ADJUST RUNNING woltage (DVG) to match INCOMING woltage (offsite

power source) (£ 1 wolt on synchronizing woltmeter) by adjusting voltage with
thie Field Rhieostat switch.



PALISADES MUCLEAR PLANT Proc Mo S0P-22
SYSTEM DPERATING PROCEDURE Ravision &3
Page 55 of 115

TITLE: EMERGENCY DIESEL GENERATORS

NOTE- The speed of rotation of the synchroscope should be no faster than 45 seconds
i per revolution to allow for operation of the associated protective relay intedocks o
support breaker closure

i ADJUST OVG speed with the Govemnior Set Point switch untd synchroscops
tums slowly in the counter-clockwise (SLOW) direction

CAUTION

Failure to ensure that the VG is loaded to a
minirmum of 50 KN may result in rewerse
poiering the DiG.

i WHEN synchroscops nears 1200 hours on meter AMD the synchronizing
ghts are OFF, THEM CLOSE desired offsite power supply breaker AND
ENSURE OV'G load is at bkeast 50 KW.

BUS 1C BUS 1D

OFFSITE POWER SOURCE BEREAKER BREAKER
SafeguardsSStation Power 152-1085 1652-203
Startup Power 152-106 152-202

k. TURMN OFF synchroscope.




ES-401 Question 49 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 1 -
K/IA # 063.K1.03

Importance Rating 2.9
K/A Statement: Knowledge of the physical connections and/or cause effect relationships between the DC
electrical system and the following systems: Battery charger and battery

Proposed Question:

The Plant was at 100% power with ED-16, Station Battery Charger No 2, in service supplying
the No 2 DC Bus.

FIVE minutes ago, the Plant experienced:
o A Loss of Offsite Power
e The AC supply breaker (562-225) for ED-16, Station Battery Charger No 2, tripped and
cannot be reclosed.

Given the plant conditions noted above, DC Bus No 1 is currently powered from __(1) and
DC Bus No 2 is currently powered from __(2) .

A. (1) ED-15, Station Battery Charger No 1 and Station Battery # 1.
(2) ED-18, Station Battery Charger No 4 and Station Battery # 2.

B. (1) ONLY Station Battery # 1.
(2) ONLY Station Battery # 2.

C. (1) ED-17, Station Battery Charger No 3 and Station Battery # 1.
(2) ED-18, Station Battery Charger No 4 and Station Battery # 2.

D. (1) ED-15, Station Battery Charger No 1 and Station Battery # 1.
(2) ONLY Station Battery # 2.

Proposed Answer: D
Explanation (Optional):

A. Incorrect, see explanation for choice D

B. Incorrect, see explanation for choice D

C. Incorrect, see explanation for choice D

D. Correct, the DC bus will remain energized due to power being supplied from Station
Battery No 2. Battery Chargers ED-15 and ED-17 are capable of powering DC Bus No
1, with only one charger normally lined up to the bus. Battery chargers ED-16 and ED-
18 are capable of powering DC Bus No 2, with only one charger normally lined up to the
bus. DG 1-1 supplies chargers ED-15 and ED-18 while DG 1-2 supplies chargers ED-17
and ED-16. Power to ED-18, Battery charger No 4, will need to be restored from a



backup power source (DG 1-1).

Technical Reference(s): SOP-30, DBD-4.02

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:
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PALISADES HUCLEAR PLAMNT Proc Ho SOP-30
SYSTEM OPERATING PROCEDURE Revision 81
Page 90 of 246

TITLE: STATION POWER

11.  OPEN 480% AC Feeder breaker on the MCC/Lighting Panel
associated with Datalogger Battery Charger that was removed from

service.
Ganged .
Battery Charger Breaker Location
ED-206 2527729 EL-03, NE Turbine Deck
ED-207 135 EL-04, SW CSR
7.8.2 Station Battery Chargers 1, 2, 3, and 4
; If battery discharge due to extended loss of vital AC power, then Electrical
NOTE: : . = :
Maintenance assistance will likely be required.
NOTE: Only one battery charger on each DC Bus (No 1 and No 2) should be in service at
any one time.
NOTE: Battery chargers shall normally be paired as follows: 1 (ED-15) and 2 (ED-16)

or 3 (ED-17) and 4 (ED-18). This does not apply when the Plant is in
Modes 5 and 6.

a. ALIGN a charger onto a discharged battery as follows:

1. ENSURE CLOSED (ON) 480 VAC supply breaker for charger being
placed in service:

S [ ECSET | owsrtn

#1 (ED-15) 52-146 Station Battery Charger #1 ED-15
#2 (ED-16) h2-225 Station Battery Charger #2 ED-16
#3 (ED-1T) h2-285 Station Battery Charger #3 ED-17
# (ED-18) h2-186 Station Battery Charger #4 ED-18




PALISADES HUCLEAR PLANT

Proc HNo SOP-30

SYSTEM OPERATING PROCEDURE

Revision 81

Page 91 of 246

TITLE: STATION POWER

CLOSE (ON} AC Input breaker on battery charger.
Battery AC Input .
Charger Breaker S
#1 (ED-15) 52-146A | Station Battery Charger No 1 ED-15 AC Input
#2 (ED-16) 52-225A | Station Battery Charger No 2 ED-16 AC Input
#3 (ED1T) 52-285A | Station Battery Charger No 3 ED-17 AC Input
#4 (ED-18) 52-186A | Station Battery Charger No 4 ED-18 AC Input
CLOSE (ON) DC Output breaker on battery charger.
Battery DC Output L
Charger Breaker e
#1 (ED-15) 72-15A | Station Battery Charger No 1 ED-15 DC Output
#2 (ED-16) 72-25A | Station Battery Charger No 2 ED-16 DC Output
#3 (ED-17) 72-12A | Station Battery Charger No 3 ED-17 DC Output
#4 (ED-18) 72-22A | Station Battery Charger No 4 ED-18 DC Output

RESET battery charger alamms by PRESSING Alarm Reset pushbutton

on applicable

charger as necessary.

CLOSE (ON) 125 VDC breaker for battery charger being placed in

service.

Battery Charger| 125 VDC Breaker Description |
#1 (ED-15) 72-15 Battery Charger No 1 ED-15 |
#2 (ED-16) 72-25 Battery Charger No 2 ED-16 |
#3 (ED-1T) 72-12 Battery Charger No 3 ED-17 |
#4 (ED-18) 72-22 Battery Charger No 4 ED-18 |



PALISADES NUCLEAR PLANT DBED-4.02
DESIGHN BASIS DOCUMENT Revision 10
Page 17 of 67

TITLE: 125V DC SYSTEM (SAFETY-RELATED)

3.2.1

Battery Chargers ED-15, ED-16, ED-17, ED-18

The battery chargers are the solid state type. They furnish single-phase ungrounded
power (via inverters) for reactor safety circuits and for nuclear and other critical
instrumentation, and DC for battery charging and other miscellaneous loads. Two
charging voltages are provided, one for floating and one for equalizing the battery.
Each battery charger is rated to provide a continuous output of 200 amperes and is
provided with a feature to limit output current at 200 amperes £5%. Because of this
feature, should a short circuit develop on the battery charger output, total
contribution of fault current from the charger would be limited to 200 amperes £5%.

Each of the two chargers on a bus is supplied from a separate motor control center.
Each motor control center is fed by a separate engineered safeguard channel.
EB-01, (ultimately Diesel Generator 1-1) supplies Charger ED-15 on Buses
ED-10L/ED-10R, and Charger ED-18 on Buses ED-20L/ED-20R; while EB-02
(ultimately Diesel Generator 1-2) supplies Charger ED-17 on Buses ED-10L/ED-
10R, and Charger ED-16 on Buses ED-20L/ED-20R (Reference 32). To remove the
possibility of a common mode failure affecting both engineered safeguard channels,
administrative controls are in place to ensure that when the reactor is not in cold
shutdown, only one charger per bus is in service (Reference 42).



PALISADES NUCLEAR PLANT DBD-4.02
DESIGN BASIS DOCUMENT Revision 10
Page 18 of 67

TITLE: 125V DC SYSTEM (SAFETY-RELATED)

The 1972 FSAR identified that a fully discharged battery can be recharged in less
than four hours by using both chargers in parallel. The current FSAR identifies that
a fully discharged battery can be recharged in less than thirteen hours by using both
chargers in parallel. The difference being the replacement of the 664 A-H battery
with an 1739 A-H battery, the previously omitted inclusion of the final 5% recharge
time and limiting the charger output to 180 A (in place of the 200 A rating) as tested
in Technical Specifications. Presently, the time required to recharge the fully
discharged 1739 A-H station batteries is 11.4 hours (Reference 81).

During a post-accident condition with simultaneous loss of off-site power one battery
charger will be powered automatically from its emergency diesel generator in

10 seconds. After the initial 10 seconds of emergency operation, in which the
station battery carries the full load, one battery charger will then provide the majority
load current with the station battery providing the remaining current requirement.
The battery chargers will supply 800 A-H to each bus over the four-hour period
(200A rated X 4 hours). With the present 125V DC system loads of 832 A-H left
channel, and 904 A-H right channel, each battery charger is sufficient in size to
provide the majority load current requirement and upon return to normal conditions,
provide all load current while recharging the station batteries in reasonable time.
This statement is supported by using the four hour load profile from Reference 43 as
the 125V DC System emergency load profile. The four hour profile with no load
shed is used because no load shedding occurs without a "loss of all AC" event. For
Left Channel total system load is 832 A-H of which 800 A-H is provided by the
battery charger, leaving approximately 32 A-H removed from ED-01. For Right
Channel the total system load is 904 A-H of which 800 A-H is provided by the
charger, leaving approximately 104 A-H removed from ED-02.



ES-401 Question 50 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 064.K2.02
Importance Rating 2.8 _

K/A Statement: Knowledge of bus power supplies of the following: Fuel oil pumps
Proposed Question:

Fuel Oil Transfer Pump P-18B is normally energized from __(1) _and can NOT be energized
by (2) in an emergency situation.

A. (1) MCC-1
(2) DG 1-1

B. (1) MCC-1
(2) DG 1-2

C. (1) McC-8
(2) DG 1-1

D. (1) MCC-8
(2) DG 1-2

Proposed Answer: B
Explanation (Optional):

A. Incorrect, MCC-1 normally supplies power to P-18B, while MCC-8 supplies power to P-
18A. P-18B can only be powered from offsite power or from DG 1-1. DG 1-2 can supply
power to P-18A, but not P-18B. DG 1-1 can supply power to P-18B if necessary.

B. Correct, see choice A.

C. Incorrect, see choice A.

D. Incorrect, see choice A.

Technical Reference(s): TS Bases 3.8.3, PL-EDG “Emergency Diesel Generator
Lesson Plan”, E-4 Sheet 1&2

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #



Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



Lesson Content | Instructor notes

5) The system automatically transfers fuel oil to a day tank via the P-18A pump
(pump P-18B is operated manually only).

a) A low level switch opens the solenoid isolation valve to the day tank and
starts the P-18A pump.

b) A high level switch on the day tank will close the solenoid isolation valve
and stop pump P-18A when the tank is full.

EO 6 List the power supplies for the following Emergency Diesel Generator system
components:

o Fuel Oil Transfer Pumps

c) Pump P-18A is powered by 480V MCC-8.
d) Pump P-18B is powered by 480V MCC-1.

VA-39
6) Fuel oil is gravity-fed through a level actuated solenoid valve from the day
tank to its respective belly tank.

7) The engine driven Fuel Oil Booster Pump (P-209A, P-209B) supplies fuel from
the belly tank to the fuel injection pumps

8) The system normal operating pressure is between 40 psig and 60 psig.

a) Measured in the engine to bedplate day tank fuel return line.

PL-EDG Emergency Diesel Generators Revision 11 Page 23 of 47



BASES

Diesel Fuel, Luhe Qil, and Starting Air
B 383

3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Diesel Fuel, Lube OQil, and Starting Air

BASES

BACKGROUND

The Digsel Generators (DGs) are provided with a storage subsystem
having a required fuel oil inventory sufficient to operate one diesel for a
period of 7 days, while the DG is supplying maximum post-accident
loads. The fuel oil storage subsystem is comprised of the Fuel Qil
Storage Tank and a fuel oil day tank. This onsite fuel oil capacity is
sufficient to operate the DG for longer than the fime to replenish the
onsite supply from offsite sources.

Fuel oil is transferred from the Fuel Qil Storage Tank fo either day tank
by either of two Fuel Transfer Systems. The fuel oil transfer system
which includes fuel transfer pump P-18A can be powered by offsite
power, or by either DG. However, the fuel oil transfer system which
includes fuel transfer pump P-18B can only be powered by offsite
power, or by DG 1-1.



ES-401 Question 51 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 064.A3.01
Importance Rating 4.1

K/A Statement: Ability to monitor automatic operation of the ED/G system, including: Automatic start of
compressor and ED/G

Proposed Question:

The Diesel Generator Starting Air Compressor(s) auto-start at what pressure?
245 psig

235 psig

220 psig

o o0 @ »

215 psig

Proposed Answer: B
Explanation (Optional):

A. Incorrect, 245 psig is the normal Air Start Tank pressure, maintained by the Starting Air
COMPpressors.

B. Correct, at 235 psig, D/G starting air compressors automatically start on low Air Start
Tank pressure

C. Incorrect, at 220 psig, the D/G Trouble alarm comes in due to low Air Start Tank

pressure.
D. Incorrect, at 215 psig, the D/G becomes inoperable due to insufficient Starting Air
pressure.
Technical Reference(s): DBD-5.01

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #

Modified Bank # (Note changes or attach parent)

New X




Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT DBD-5.01
DESIGH BASIS DOCUMENT Revision T
Page 17 of 123

TITLE: DIESEL ENGINE AND AUXILIARY SYSTEMS

The air compressor has a working pressure of 250 psi (Reference 51). Normal air
storage tank pressure is in the region of 245 psi and minimum pressure for enging
cranking is 75 psi (Reference182 and 183). It takes approximately 134 minutes for
C-3A or C-3B to recharge a pair of depleted fanks to 235 psi (Reference 217 & 261).
The pressure in the tank controls the compressor start/stop switch. If the pressure in
the tank drops to a setpoint in the region of 235 psig, then the compressor
automatically starts. At 12.7 CFM C-3A will recharge T-31A and T-31B from 200 psi
to 235 psi in approximately 20 minutes, similarly C-3B recharges T-31C and T-31D
in approximately 20 minutes (Reference 217 & 261). Low pressure in an air storage
tank will actuate an alarm in the Control Room at approximately220 psig. The tanks
are equipped with automatic drain traps to keep system moisture levels low in order
to minimize corrosion problems within the system.



ES-401 Question 52 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 073.K5.02
Importance Rating 2.5

K/A Statement: Knowledge of the operational implications as they apply to concepts as they apply to the
PRM system: Radiation intensity changes with source distance.

Proposed Question:

A hot spot has been identified six (6) feet upstream of RIA-1049, Radwaste Discharge Monitor,
at Position X. Assume that during a release, the hot spot moved five (5) feet downstream
towards the radiation monitor to Position Y. The change in radiation intensity seen at the
radiation monitor detector, RIA-1049, with the hot spot at Position Y would be how many times
greater than that at Position X?
RIA-1049
Position X Position Y Detector
5

25

o 0 w »

36

Proposed Answer: D
Explanation (Optional):

A. Incorrect, the applicant applies a linear relationship between intensity and distance and
does not account for the 1’ between the detector and the final Position Y.

B. Incorrect, the applicant applies a linear relationship between intensity and distance.

C. Incorrect, the applicant misapplies the inverse square law and applies 5’ as the final
distance, rather than the correct 1’. This would be due to misinterpreting the figure.

D. Correct, due to the inverse square law, the count rate decreases by %2 when the distance
is doubled (Ix/ly)=(Xx/Xy)?, where | is intensity in cps and X is distance from the

Technical Reference(s): GFES Lesson Plan N-RO-01-L-044-|l, Radiation Protection
(Attach if not previously provided,
including version/revision number)




Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New

Question History: Last NRC Exam Palisades 2012

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 12
55.43

Comments:
Modified from Palisades 2012 NRC Exam. Modified stem to change scenario, the

radiation monitor, and the particle distances from the monitor. The answer and one
distractor were changed.

Palisades 2012 #50 Ref DOE-HDBK-1130-2008 Module 4
Palisades 2010 #51 Ref DOE-HDBK-1130-2008



ES-401 Question 53 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 1 -
K/IA # 076.A2.02
Importance Rating 2.7

K/A Statement: Ability to (a) predict the impacts of the following malfunctions or operations of the SWS;
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of
those malfunctions or operations: Service water header pressure.

Proposed Question:
Given the following Plant conditions:

The Plant is at 100% power.

Today is January 12'",

Service Water (SW) Pumps P-7A and P-7C are running.
SW Pump P-7B is in Standby.

Dilution Water Pumps P-40A and P-40B are running.

Frazil ice begins to develop on Traveling Screens F-4B and F-4C and it is noted that SW
Header Pressures and SW Pump Bay Levels are lowering.

Which one of the following describes __ (1)  The impact of these conditions, and
(2) _ The correct action to take?

A. (1) SW Pump P-7B will start at 45 psig discharge pressure for P-7A or P-7C.
(2) Trip reactor if SW Pump Bay level lowers to 572’

B. (1) SW Pump P-7B will start at 40 psig discharge pressure for P-7A or P-7C.
(2) Trip reactor if SW Pump Bay level lowers to 574’

C. (1) SW Pump P-7B will start at 40 psig discharge pressure for P-7A or P-7C.
(2) Trip reactor if SW Pump Bay level lowers to 572’.

D. (1) SW Pump P-7B will start at 45 psig discharge pressure for P-7A or P-7C.
(2) Trip reactor if SW Pump Bay level lowers to 574".

Proposed Answer: C
Explanation (Optional):

At 40 psig SW header pressure on the running SW pump(s), the standby SW pump will auto-
start. At 45 psig, a “Non-Critical Service Water Low Pressure” alarm will annunciate, alerting
the operators of the degrading conditions. Per AOP-35, the reactor is required to be tripped at
572 SW Bay Level. SW Bay Level of 574’ is an entry criteria into AOP-35 and will also
annunciate a “SW Pump Bay Low Level” alarm.



Incorrect, part 1 is incorrect. Part 2 is correct. See explanation.
Incorrect, part 1 is correct, part 2 is incorrect. See explanation.
Correct, see explanation.

Incorrect, part 1 and part 2 are both incorrect. See explanation.

cow>

Technical Reference(s): ARP-7, AOP-35
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 5
55.43

Comments:
Question used from Palisades 2009 Audit Exam.



PALISADES NUCLEAR PLANT Proc No ARP-7
ALARM AND RESPONSE PROCEDURE Revision 95
Page 49 of 73

TITLE: AUXILIARY SYSTEMS SCHEME EK-11 (C-13)

SERVICE WATER PUMPS STANDBY

57| 43| 49 | - | 61 |ﬁ? PUMP RUNNING
Sensor; 114-204 + 152-204/3,

38 | 44| 50 | 56 | 62 | 68 144-205 + 152-205/a, or
39 | 45|51 | 57|63 |69 144-103 + 152-103/a
40 | 46| 52 | 58 | 64 | 70

Breaker closed on a pump
41|47 53|59 | 65 71 selected for STANDBY
42 | 48| 54 | 60 | 66 | 72

Mone

AUTOMATIC FUNCTION:

»  Service Water Pump selected for STAMDEY staris on low discharge pressure (40 psig) on running Service
Water Pump.

OPERATOR ACTION:
= REFER TO ADP-35.

FOLLOWUP ACTION:
= [NITIATE Work Request for froubleshootingfrepairs of the tripped Senvice Water Pump.
* |IMPLEMENT any applicable Technical Specifications LCO 3.7 .8 actions.

REFERENCES:
#  ADP-35, "Loss of Senvice Water”
#» Technical Specifications LCO 3.7.8




PALISADES NUCLEAR PLANT Proc No ARP-7
AL ARM AND RESPONSE PROCEDURE Revision 95
Page 29 of T3

TITLE: AUXILIARY SYSTEMS SCHEME EK-11 (C-13)

SERVICE WATER PUMP BAY LO LEVEL

| 1|7 [13]19]25]31
| 2|8 |14|20] 26|32 Sensor: LIA-1338, Service Water Bay
Lo Level
| 3|9 |15|21]27]33
| 4|10 |16 | 22|28 |34 _
Elevation 574" 3"
| 5 |11 |17 23| 29|35
| 6 | 12 | 18]24]30 | 36 Indication; Morth Bay Level - PPC points
LIT_13364 and LIT_1336B
South Bay Level - PPC points
LIT-1337A and LIT-1337B
AUTOMATIC FUNCTION:
*  None
NOTES: +  This alarm may annunciate when starting a dilution water pump and would not necessitate
! an automatic entry into AOP-35.
+ When icing conditions are evident, then potential exists for frazil ice accumulation at the
Service Water Pump Basket Strainers, Fire Pump Suction Strainers, and Secondary Side
companents.
OPERATOR ACTION:

CHECK Morth Bay level on PPC points LIT_1336A and LIT_1336B.

CHECK South Bay level on PPC peoints LIT_1337A and LIT_1337B.

MONITOR Service Water Bay levels.

CHECK Service Water header pressure on P-1318 and PI-1319.

o IE Senvice Water Bay level is lowering, THEN TRIP one operating Dilution Water Pump P-404 or
P-40B.

o IE Service Water Bay level lowers to 574", THEN TRIP remaining operating Dilution Water Pump.

REFER TO AQP-35.

REFER TO Site Emergency Plan EI-1.

FOLLOW UP ACTION:

ENSURE Traveling Screens are backwashing AND operating properly.
IMPLEMENT any applicable Technical Specifications LCO 3.7 .8 actions.

REFERENCES:

El-1, "Emergency Classification and Actions”
ADP-35, "Loss of Senvice Water”
Technical Specifications LCO 3.7.9




NUCLEAR PLANT

PALISADES NUCLEAR PLANT ProcNo  AOP-35

ABNORMAL OPERATING Revision 0

PROCEDURE

Page 3 of 37

LOSS OF SERVICE WATER

Reactor Trip

REACTOR AND EQUIPMENT TRIP CRITERIA

. Service Water Bay level lowers to 572

. Operator actions are not maintaining either Critical Service Water Header Pressure
greater than or equal to 42 psig

. Loss of Non-Critical Service Water as indicated by the following alarms:

o]

ND

o

EK-1165, "NON CRITICAL SERY WATER LO PRESS" (45 psig)

PPC Urgent Alarm, "EXC FIELD COLD AIR RTD-31" [T_EXCITER_31] (48°C)

OR

PPC Urgent Alarm. "EXC DIODE COLD AIR RTD-32" [T_DIODE_32] (48°C)

OR

EK-0259, "EXCITER COOLER HI TEMP" (50°C)




ES-401 Question 54 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 078.K4.02
Importance Rating 3.2

K/A Statement: Knowledge of IAS design feature(s) and/or interlocks which provide for the following:
Cross-over to other air systems.

Proposed Question:

The Service Air system will isolate from the Instrument Air system when Instrument Air header
pressure lowers to what setpoint?

A. 92 psig
B. 85 psig
C. 80 psig
D. 60 psig

Proposed Answer: B
Explanation (Optional):

A. Incorrect, this is the pressure when the standby IA compressor auto-starts.

B. Correct, the SA system isolates from the |IA system by the automatic closure of CV-1212
Service Air Header Isol.

C. Incorrect, this is the Service Air low pressure alarm setpoint.

D. Incorrect, this is the pressure at which certain valves (specifically Aux Feedwater) will be
supplied with Nitrogen backup.

Technical Reference(s): AOP-37, DBD-1.05
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam




(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES NUCLEAR PLANT ProcNo  AOP-37

(] B ABNORMAL OPERATING Revision )
| cor PROCEDURE
HUCLEAR PLANT Page 1 of 20

LOSS OF INSTRUMENT AIR

1.0

2.0

3.0

4.0

USER ALERT

Read each step of the procedure prior to
performing that step. Since the cause and
nature of the abnormal condition cannot be
predicted, performance of steps out of

SEﬂUEﬂCE mag be necessa H

PURPOSE

This procedure provides operator actions that must be accomplished subsequent to a
loss of instrument air. Entry into this procedure due to receipt of EK-1103, "Service Air
Lo Pressure” or EK-1102, "Instrument Air Lo Pressure” indicates that the operating air
compressor(s) is (are) not capable of meeting the system demand.

ENTRY CONDITIONS

. EK-1101, "CONTAINMENT INSTR. AIR. LO PRESS™ (85 psig)
. EK-1102, "INSTRUMENT AIR LO PRESS" (85 psig)
. EK-1103, "SERVICE AIR LO PRESS" (B0 psig)

EXIT CONDITIONS

. The diagnosis of a Loss of Instrument Air is NOT confirmed
OR

. All applicable steps of this procedure have been completed
AUTOMATIC ACTIONS

. Standby Instrument Air Compressor(s) starts at 92 psig

. CWV-1212, Service Air Header Isol closes at 85 psig in the Instrument Air Header



ES-401 Question 55 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 1 -
K/IA # 103.A2.03
Importance Rating 3.5

K/A Statement: Ability to (a) predict the impacts of the following malfunctions or operations on the
containment system and (b) based on those predictions, use procedures to correct, control, or mitigate
the consequences of those malfunctions or operations: Phase A and B isolation.

Proposed Question:
Given the following conditions:

The Plant tripped in response to a Loss of Coolant Accident.
EOP-1.0, “Standard Post-Trip Actions,” is in progress.
Pressurizer pressure is 1565 psia and lowering.

Pressurizer level is off-scale low.

Containment pressure is 4.1 psig and slowly rising.
Containment Area Rad Monitors indicate:

o RIA-1805 -8 R/hr

o RIA-1806 —9 R/hr

o RIA-1807 — 8 R/hr

o RIA-1808 — 9 R/hr

Alarm EK-1342, “Safety Injection Initiated,” has annunciated.
e Alarm EK-1126, “CIS Initiated,” has NOT annunciated.

Which one of the following actions is required to be performed based on the above conditions?
A. Ensure operating all Containment Air Cooler ‘A’ and ‘B’ fans.
B. Push left and right “Injection Initiate” pushbuttons.
C. Close both Steam Generator Main Steam Isolation Valves.

D. Ensure open all Containment Air Cooler inlet and outlet valves.

Proposed Answer: C

Explanation (Optional):

A. Incorrect, this is the action to take if containment temperature is > 125°F when a SIAS is
not present. Only the Containment Air Cooler ‘A’ fans are started when containment
pressure > 4.0 psig.

B. Incorrect, EOP-1.0 requires validating the SIAS initiated alarm is in OR, if the alarm is
not in, pushing the left and right pushbuttons to actuate SI when PZR pressure is less
than 1605 psia. In this case, a valid SIAS has occurred, as evidenced by the Sl Initiated



alarm that is locked in and manually actuating SIAS would not result in any additional
action(s).

C. Correct, this action is required when containment pressure setpoint for containment
isolation is exceeded (4.0 psig).

D. Incorrect, there is an associated action with containment air coolers when containment
pressure is > 0.85 psig, but the action is to ensure open all outlet valves only not inlet
valves; air cooler #4 inlet valve will automatically close on a safety injection signal.

Technical Reference(s): EOP-1.0, ARP-7, ARP-8
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2012

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 10
55.43

Comments:

Question modified from Palisades 2012 Exam. Modified question stem to provide
individual rad monitor readings, used a high containment pressure rather than high containment
radiation, and required applicants to determine whether or not a valid Safety Injection occurred.
Replaced two distractors and changed overall answer.



PL-CTMT, Containment Building Revision 6 Page 42 of 74

7. Containment Isolation
A. The specific plant parameters that will cause an automatic containment isolation are:
1)  Containment High Pressure, initiates = 3.7 psig < 4.3 psig
2)  Containment High Radiation of 10 R/hr on RIA-1805, 1806, 1807, 1808
3) Refueling Monitors RIA-2316 and RIA 2317

a) Refueling Radiation Monitors are placed in service by placing the Cutout Switches
for RIA-2316 & 2317 in the "IN" position using the key switches on panel C-11 rear.

EOP Supplement 6 Checklist contains all Containment Isolation Valves for CHR and CHP.
C. Containment High Pressure Logic

1) 8 pressure sensing bellows, each of which operates two independently adjustable

micro-switches
2)  The switches are set as follows:
a) Pressure Switches 1801, 1802, 1803, 1804
1. 1 contact opens @ ~ 3.4 psig (94.1 inches)
2. 1 contact opens @ ~ 4 psig (110.7 inches)
b) Pressure Switches 1801A, 1802A, 1803A, 1804A
1. Both contacts close > 4 psig

c) To geta CHP Left Channel Signal you must have a 2/4 logic using Pressure
Switches 1801, 1802A, 1803, 1804A.

d) To get a CHP Right Channel Signal you must have 2/4 from Pressure Switches
1801A, 1802, 1803A, 1804.

e) Use E-17 logic print, Sheet 6, to show the result of various pressure switch combinations.
3) Equipment Actuation due to CHP

a) CHP Actuation Tables given for LEFT and RIGHT Channel

b) Some equipment actuated from both left and right channels.

¢) Relays which actuate equipment are dependent upon power

1. Y-40 for right channel



2. Y-10 for left channel
d)  SIAS actuation places the Containment Spay Pumps in "STANDBY".
1. If CHP is Reset, but NOT SIAS, then if another CHP occurs due to high

Containment pressure, the Containment Spray Pumps will NOT automatically start.

2. Pushing Right Channel CHP Reset only resets the Right Channel, it DOES
NOT RESET the SIAS channel that the CHP actuated.

3. Pushing Left Channel CHP Reset only resets the Left Channel, it DOES NOT
RESET the SIAS channel that the CHP actuated.

D. Containment High Radiation Logic

1)

Use E-17 Logic Print, Sheet 7, to show the results of various radiation monitor combinations.

a) Pushing either High Rad Initiate P/Bs (CHR-L CS or CHR-R CS) will result in BOTH
Left and Right CHR Actuation.

b) Any combination of the RIA-1805, 1806, 1807 or 1808 in a 2 out of 4 coincidence will

result in a Left and Right Channel Actuation



PALISADES NUCLEAR PLANT |Freche ECP1D

EMERGENCY OPERATING Revision 17

PROCEDURE

Fage 120of 23
STANDARD POST-TRIP ACTIONS
OPERATOR ACTIONS
ACTIONS\EXPECTED RESPONSE RESPOMNSE NOT OBTAINED
. WERIFY PCS Pressure Control. 51 |EPPCS is malfunchoning,

THEN PERFORM the following

PZR pressure between 1650 and

a. 'OPERATE PPCS in manual.

PZR pressure trending toward b. (OPERATE PZR heaters and PZR
2010 and 2100 psia spray o maintain PZR pressure within

the limits of ECP Supplement 1.

5.2 |F PZR pressure is less than 1605 psia,
THEM ENSURE S1AS is mitiated:

a.  EK-1342 "SAFETY INJ IMITIATED."
n alarm OR:

PUSH left and rght INJECTION
INITIATE pushbuttons on EC-13

.  PBi-1
.  PEBi2

b. Al avalable HPS! and LPS| purmps
operating with the associabed loop
solation vahres open

53 |F PZR pressure is less than 1300 psia,
THEM STOP PCPs a5 needed to establish
one PCP operating ineach loop.

54 |F PZR pressure is kess than minimum PCP
oiperation bmits of EQP Suppdernent 1,
THEM STOP all PCP=.




PALISADES NUCLEAR PLANT |Fresfe ECA-14

EMERGENCY OPERATING Revision 17

PROCEDURE U ——
MU CLEMAN PLSHT
STANDARD POST-TRIP ACTIONS
5.0 OPERATOR ACTIONS
ACTIONS\EXPECTED RESPONSE RESPONSE NOT OBTAINED
4. VERIFY Containrment |solation:
a Containment pressure less than a.1 JE Comtainment pressure is greater
0.B5 psig. than or equal to 4.0 psig,
JHEN ENSURE ACTUATED
« PlA-1814 Containment Isolation:
« PlA-1B15

EF-1126. "CIS INITIATELD." in
aam OR:

a) PUSH keft and right HIGH
RADIATION INITIATE
pushbuttons on EC-13.

CHRL-CS
CHRR-CS

2)  ENSURE CLOSED the following

. MSlVs:
CV-0510 (& SIG)
CV-0501 (5 S/G)

«  Main Fesd Reg Valves

CW-0701 (A 50G)
Cw-0703 (B 50G)

«  Bypass Feed Reg Valves:

CVL0735 (& SIG)
CV-07 34 (B S/G)

" CCW Isolation Valves:
CW-0910 (KEY: 337)
CW-0211 (KEY: 338)
CV-0940 (KEY: 335)

{Continue) [Continwe)




PROCEDURE

PALISADES NUCLEAR PLANT |Freehe EGP14

EMERGENCY OPERATING Revision 17

Page  100f23
ml EAN PLART
STAMNDARD POST-TRIP ACTIONS
5.0 OPERATOR ACTIONS
ACTIONS\EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued])

b Containment Area Monitor alarms cear

and ok rising.

« RLA-1805
« RLA-1306
« RLA-1807
« FRiA-1308

. Condenser OfF Gas Monitor RI&-0621
alarm clear and not rising.

d  Main Steam Line Monitor alams cdear
and ok rising.

«  RIA-ZA23
RiA-2324

b.1 IF Containment radiation lewsl is

greater than 1 x 10' R/hr on any
Containment Area Monitor,
THEM ENSURE ACTUATED
Containment lsolation:

EK.-1128, "CIS INITIATED.” in
alam OF;

a) PUSH keft and right HIGH
RADIATION INITIATE
pushbuitons on EC-13.

CHRL-CS
CHRR-CS

2} CORROBORATE Containrment
FArea Monitor readings by
companng o Contamment High
Ramge Monitor readings.

«  RlA-Z3MN
»  RlA-z3xm




PALISADES NUCLEAR PLANT |FrechNe EGP-1.0

EMERGENCY OPERATING Revision 17

PROCEDURE

Page  20of23
MU LEAN PLARNT
STANDARD POST-TRIP ACTIONS
5.0 OPERATOR ACTIONS
ACTIONS\EXPECTED RESPONSE RESPONSE NOT OBTAINED

2. YERIFY Containment Atmosphere:

a Containment temperature less than a1 IE SlAS is HOT present,
125°F. JTHEHM ENSURE OPERATING &l
avalable Contamnment Air Cooler fans.

W-1A and WV-1B
W24 and W-2B
W-3A and W-3B
W-2A and V4B

a2 ENSURE OPEMN Containment Air
Cooler high capacity outlet valves as
Sennce Water System capacity
DeqTTHLS:

Cw-0agr
Cw-0a81
Cy-0a0d
Cv-0a73

{Continue) (Continue)




PALISADES NUCLEAR PLANT |[FresMe ECP-1.0

EMERGENCY OPERATING Revision 17

PROCEDURE e 21012
STANDARD POST-TRIP ACTIONS
5.0 OPERATOR ACTIONS
ACTIONS\EXPECTED RESPONSE RESPONSE NOT OBETAIMED
8 (Continued) |Continued)
b Containment pressure less than b.1 IF Containment pressure is greater
.85 psig. an or equal to 4.0 psig,
THEMN PERFORM the fiollowng:
+ PlA-1814
» PlA-1815 ENSURE OPERATING all
avalable Contamnment Air Cocler
A fans.
« V1A
«  W-ZA
«  W-3A
« WA

2} EMSURE OPEN all avalable
Containment Spray Valwes.

3} EMSURE OPERATING &l
avalable Containment Spray
Purmps.

4} EMSURE at least minimal
acceptable spray flow:

« 1 pump 1425 gpm
» 22 purmps 2850 gom




ES-401 Question 56 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 2 -
K/IA # 001.K1.03
Importance Rating 3.4

K/A Statement: Knowledge of the physical connections and/or cause effect relationships between the
CRDS and the following systems: CRDM.

Proposed Question:
Which of the following describes how control rods function on a reactor trip signal?

A. The magnetic clutches and CRDM motors all de-energize, allowing the control rods to
fall into the core.

B. The magnetic clutches and CRDM motors all energize, allowing the control rods to be
driven into the core.

C. The CRDM motors are energized, driving the control rods into the core. If the rod does
not move, the magnetic clutches are de-energized, allowing the rods to fall into the core.

D. The magnetic clutches de-energize, allowing the control rods to fall into the core. The
CRDM motors energize, so that if a rod does not drop, the rod is driven into the core.

Proposed Answer: D
Explanation (Optional):

A. Incorrect, the CRDM motors are energized and the motor will rotate in the downward
direction, forcing the rods into the core if the rods do not drop due to the de-energizing of
the magnetic clutches.

B. Incorrect, de-energizing the magnetic clutch drops the control rod into the reactor by
allowing the interconnecting pinion gears and drive shaft to rotate freely as the rod free
falls.

C. Incorrect, if the rod does not drop due to de-energizing the magnetic clutches, then the
CRDM motors and brakes energize, rotating downward and forcing the rods into the
core.

D. Correct, de-energizing the magnetic clutch drops the control rod into the reactor by
allowing the interconnecting pinion gears and drive shaft to rotate freely as the rod free
falls. If the rod does not drop, the CRDM motors and brakes energize, rotating
downward and forcing the rods into the core.

Technical Reference(s): PL-CRD Control Rod Drive System Lesson Plan
(Attach if not previously provided,
including version/revision number)
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Lesson Content

Instructor Notes

OBJ 3:

Describe the design feature and interlock that
provides for automatic rundown of control rods (1-
41) after a Reactor trip.

7. When a reactor trip signal is present, the CRDM

motors and the brakes will energize and the motor
will rotate in the downward direction, forcing the
control rod into the core. This would be used in
case the rod does not drop for some reason; the
motor can push the rod down by driving through an
anti-reverse clutch. The motor cannot drive the rod
up under these conditions since the anti-reverse
clutch will transmit torque only in the drive down
direction. This would be necessary in the situation
if gravity were not sufficient such as if the control
rod were to get stuck due to excessive friction or
possibly a LOCA in the reactor head region with
large flow velocities in the upward direction.

OBJ 2:

Describe the operational design of the Control
Rod Drive Magnetic Clutch.

|CRD-VA-18, 19, 20 — Magnetic Clutch

9. Magnetic Clutch

a) Magnetic clutch, when energized, connects
the motor to the vertical drive shaft to allow
raising and lowering of:

1. Shutdown rods (Groups A and B)
2. Regulating rods (Groups 1, 2, 3 and 4)

b) When de-energized, the drive shaft is
disconnected from the motor and brake,
allowing the shutdown and regulating rods to
fall into the core by gravity.

c) Part-length control rods DO NOT have
magnetic clutches, therefore they do NOT trip.
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d) The magnetic clutch has an anti-reverse
feature. The anti-reverse feature functions
when the clutch is de-energized. Its function
is to ensure a control rod is forced down into
the core by the motor if necessary, in the
event of a reactor trip. It also prevents
upward forces from forcing the rod out of the
core, during this time also.

1.

2.

The anti-reverse feature of the clutch
has "pawl" like mechanisms, which
allow rotation only in the downward
direction once the clutch is disengaged.

Additionally, once the control rod has
reached the bottom after a reactor trip, a
limit switch (which we will learn more
about later) de-energizes the motor and
the brake, resulting in the brake
becoming engaged. Then the anti-
reverse feature along with the brake
prevents any outward motion of the
control rod.

Revision 8
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ES-401 Question 57 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 2 -
K/IA # 014.K3.02
Importance Rating 2.5

K/A Statement: Knowledge of the effect that a loss or malfunction of the RPIS will have on the following:
Plant computer.

Proposed Question:

Control rod position will NOT be available from the Palisades Plant Computer (PPC) if, at a
minimum, which of the following is/are lost:

Note: Primary Indication Position (PIP), Secondary Position Indication (SPI).
A. ONLY the PIP is lost.
B. ONLY the SPl is lost.
C. BOTH the PIP and SPI are lost.

D. ONLY the “RODMON” program is lost.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, both PIP and SPI can provide rod position to the PPC. While losing the PIP
would result in the loss of a large amount of control rod monitoring capabilities, the SPI
node would still be able to provide adequate indication of Control Rod position.

B. Incorrect, both PIP and SPI can provide rod position to the PPC. By losing the SPI only,
the following indications are lost: 1) Secondary Control Rod Position Indication, 2)
redundant PPDIL and PDIL alarms on the PPC, 3) redundant 4” and 8” deviation alarms
on the PPC.

C. Correct, both PIP and SPI would need to be lost to lose PPC indication for rod position.

D. Incorrect, both PIP and SPI can provide rod position to the PPC. “RODMON” uses inputs
from PIP both SPI. "RODMON" will use the synchro rod positions (since they are more
accurate) and the Loop 2 AT (from PIP) as long as they are valid. If they go invalid,
“RODMON?” will swap over to using the reed switch rod positions (SPI inputs) and/or Loop
1 AT (SPI input).

Technical Reference(s): PL-CRD Control Rod Drive System Lesson Plan, SOP-6
(Attach if not previously provided,
including version/revision number)
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Lesson Content

Instructor Notes

PIP (PRIMARY INDICATION POSITION)
A. Palisades Plant Computer (PPC) Interface (PIP). The

PIP software does calculations related to the Control

Rods on the basis of analog and digital inputs and, as a

result of these calculations, generates digital outputs
and provides analog and digital data to the PPC host
system.

1. Analog Inputs:
e 45 synchro positions

e Loop 2 delta temp

2. Digital Inputs:
e 45 rotary switch positions
¢ Rod drop timing start

3. Analog Outputs:

e 45 rod position (in inches) to host
e Loop 2 delta temperature "core power"
¢ Rod drop timing data
4. Digital Outputs:
¢ Rod Control Relays

e Annunciators

¢ Digital Rod displays

|CRD-VA-75 — PIP Processor — Target Rod

B. The PIP will put “-199.9” in place of a rod position when

it detects a bad synchrotransmitter to digital converter.
1. Signal from synchro not good

2. Switch contacts not made up or more than one made

up

C. Group Target Rod Processing

1. The PIP software determines the 7 group target rod
selections given the input from the Rod Control
Selector Switches.




2. The target rod positions are provided internally to the
PPC for use in Manual Sequencing (MS) and in
determining the Power Dependent Insertion Limit
(PDIL), and Pre-Power Dependent Insertion Limit
(PPDIL).

3. If the target rod position is determined to be "bad",
PPC processing is suspended for the programs
using the “bad” group target rod.

a) No contacts or more than one contact closed on
switch

|CRD-VA-76 — PIP Processor — Upper Rod Stop

D. Upper Rod Stop Processing

1. The PIP software determines the state of the 45 sets
of upper rod stop (URS) contacts.

2. This processing is suspended for any rod with an
invalid position (bad synchrotransmitter).

3. The URS contacts stay "as is" if either the PIP loses
power or if the synchrotransmitter fails.

4. The URS contacts are used in the following:
a) Core Matrix light logic
b) Manual Sequential (MS) RAISE logic

¢) Manual Group (MG) regulating and power
shaping rod RAISE logic

|CRD-VA-77 — PIP Processor — Lower Rod Stop

5. Lower Rod Stop Processing

a) The PIP software determines the state of the 25
lower rod stop (LRS) contacts for the rods in the
regulating and power shaping rods.

b) This processing is suspended for any rod with an
invalid position (bad synchrotransmitter).

c) The LRS contacts are used in the following:
1) Manual Sequential (MS) LOWER logic
2) Manual Group (MG) LOWER logic

CRD-VA-78 — PIP Processor — Upper/Lower Sequential
Permissive

6. Upper Sequential Permissive Processing




a) The PIP software determines the state of the 3
upper sequential permissive (USP) contacts
based on the position of the group target rods for
regulating groups 1, 2, and 3.

b) The USP contacts are used in Manual Sequential
(MS) RAISE logic.

7. Lower Sequential Permissive Processing

a) The PIP software determines the state of the 3
lower sequential permissive (LSP) contacts
based on the position of the group target rods for
regulating groups 2, 3, and 4.

b) The LSP contacts are used Manual Sequential
(MS) LOWER logic.

|CRD-VA-79 — PIP Processor — 4 and 8 inch Deviation

8. Four Inch Deviation Processing

a) The PIP software determines the state of the 7
four inch group deviation contacts

b) If the highest rod in a group is more than 4 inches
from the lowest rod in the group, the four-inch
deviation contact for that group is opened.

c) If the deviation is less than 4 inches minus the
deadband, the contact is closed.

d) The contacts are used to initiate the annunciator
EK-0911 "Rod Position 4 inches Deviation" and
to illuminate the appropriate group deviation light
on C-02.

9. Eight Inch Deviation Processing

a) The PIP software determines the state of the 7
eight inch group deviation contacts

b) If the highest rod in a group is more than 8 inches
from the lowest rod in the group, the eight-inch
deviation contact for that group is opened.

c) If the deviation is less than 8 inches minus the
deadband, the contact is closed.

d) The contacts are used to initiate the annunciator
EK-0912 "Rod Position 8 inches Deviation" and
to illuminate the appropriate group deviation light
on C-02.

| CRD-VA-80 — PIP Processor — Out of Sequence




10.Out of Sequence Processing

a)

c)

The PIP software determines the state of the out
of sequence (OOS) contact based on the
positions of the group target rods for the four
regulating groups. This processing is intended to
limit the ways in which the operators can move
the control rods of the regulating groups.

If any of the regulating group target rods have
bad synchrotransmitters, no OOS processing is
completed between adjacent rod groups.

If an OOS condition is detected, annunciator EK-
0916 "Control Rods Out-Of-Sequence" is
received.

|CRD-VA-81 — PIP Processor - PDIL

11.Power Dependent Insertion Limit (PDIL) Processing

a)

d)

The PIP software calculates power dependent

insertion limits (PDIL) for each regulating group
and determines the state of four PDIL contacts
based on the position of the group target rod.

If the core power signal is invalid, the PDIL alarm
for regulating group 1 is alarmed (opened) to
annunciate this fact.

Core power is generated using the TDY_0200
analog input.

If a PDIL condition is detected, annunciator EK-
0924 (Group 1), EK-0930 (Group 2), EK-0936
(Group 3), or EK-0942 (Group 4) will be received.

|CRD-VA-82 -

PIP Processor - PPDIL

12.Pre-Power Dependent Insertion Limit (PPDIL)
Processing

a)

The PIP software calculates the four pre-power
dependent insertion limits (PPDIL) and
determines the state of the four PPDIL contacts
based on the position of the group target rod for
the corresponding four regulating groups.




b) The calculations for PPDIL utilize the fact that
PDIL has already been calculated. Since the
PPDIL curves are offset by a fixed amount from
the PDIL curves using the same core power
estimate, the PPDIL can be quickly calculated by
adding an offset to the PDIL. In addition, the
PPDIL is clamped at a maximum value.

c) If a PPDIL condition is detected, annunciator EK-
0923 (Group 1), EK-0929 (Group 2), EK-0935
(Group 3), or EK-0941 (Group 4) will be received.

|CRD-VA-83 — PIP Processor — Watchdog Timer/Rod Drop TimingJ

13.Watchdog Timer Processing

a) The PIP software must also maintain the
watchdog timer, which is implemented using a
programmable delay timer card. If the software
for any reason fails to update this watchdog timer
or power is lost, the watchdog will cause EK-
0918, PIP Trouble, alarm to annunciate.

14.Rod Drop Timing

a) This mode allows the operators to acquire a drop
time profile of a rod under test. During this mode,
all normal PIP activities are suspended (except
for watchdog timer) and the PIP system is used
exclusively for acquiring the profile of the rod
drop. Even normal rod position indications will
not change during the test.

D. Secondary Position Indication

1. The reed switches measure control rod position by
use of control rod actuated magnetic reed switches.
They transmit rod height signals to the secondary
position indication and rod matrix light display.

|CRD-VA-48 — SPI |




2. An assembly containing a number of series resistors
to form a voltage divider network with reed switches
(approximately 2 inches apart) connected at each
junction is attached to the control rod extension
housing. A voltage is applied to the network; output
voltage depends on which reed switches are closed in
the voltage divider. A magnet on top of the control
rod extension will close the reed switches as the
control rod moves. Overlap between adjacent reed
switches is provided. The output is a voltage directly
proportional to control rod position.

3. Output voltage is provided to the Secondary Position
Indication (SPI) Node, which interprets the output
voltage and provides position indication to the PPC.

1. EK-0971, “SPI TROUBLE”"

a) The PPC SPI Node resets a “Watchdog Timer”
every couple of seconds. A failure of the SPI
Node will cause the “Watchdog Timer” to not be
reset, which will bring in the alarm.

b) If the SPI Node is lost the following Control Rod
Drive System functions are affected:

1) The Secondary Control Rod Position
Indication is lost.

2) The redundant channel of the Control Rod
Out of Sequence alarm, which alarms on the
PPC, is lost.

3) The redundant PPDIL and PDIL alarms, which
alarm on the PPC, are lost.

4) The redundant 4 inch and 8 inch deviation
alarms, which alarm on the PPC, are lost.

5) The PPC status page and Control Rod page
can be checked to help validate this alarm.

10.EK-0918, “PIP TROUIBLE”
|CRD-VA-114 — EK-0918, PIP Trouble |

a) If the PIP is not functioning and does not reset its
“Watchdog Timer”, this alarm will come in.




A.
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b) If the PIP is not functioning, all the Control Rod
functions performed by the PIP will be lost. See
the System Interrelationships section for more
detail on the impact of a loss of the PIP.

c) Check the PPC status page as well as the
Control Rod page on the PPC to validate this
alarm.

On the PPC a program called “RODMON?" is performing
all the same calculations as the PIP; however, it does

NOT interface with rod control, annunciators or the
LEDs.

1. "RODMON" will use the synchro rod positions (since
they are more accurate) and the Loop 2 AT (from
PIP) as long as they are valid. If they go invalid,
‘RODMON?” will swap over to using the reed switch
rod positions (SPI inputs) and/or Loop 1 AT (SPI
input).

2. “RODMON?” will determine and display the following
and will provide an audible PPC alarm for those
conditions marked with an *:

a) 45 validated rod positions

b) 7 validated Group Target Rod (GTR)
c) Upper Rod Stop (URS)

d) Lower Rod Stop (LRS).

e) Shutdown Rod Insertion (SRI)*

f) Upper Sequential Permissive (USP)
g) Lower Sequential Permissive (LSP)
h) Four Inch Deviation

i) Eight Inch Deviation*

j) Out of Sequence (OOS)*

k) Power Dependent Insertion Limit*

[) Pre-power Dependent Insertion Limit (PPDIL)
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ES-401 Question 58 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 2 -
K/IA # 016.K5.01
Importance Rating 2.7

K/A Statement: Knowledge of the operational implication of the following concepts as they apply to NNIS:
Separation of control and protection circuits.

Proposed Question:

Given the following conditions:

e The Plant is at 100% power.

¢ RPS Channel B for ‘A’ Steam Generator Low Level is BYPASSED due to a failure of
LI-0751B, Steam Generator E-50A Low Level Indicator.

o Refer to the below graphic of ‘A’ Steam Generator level instrumentation.

-
LEVEL \

Which one of the following additional instrument failures will result in a Reactor trip? (Assume
no operator action.)

A. LI-0751A, Steam Generator E-50A Low Level Indicator, fails LOW.
B. LI-0751A, Steam Generator E-50A Low Level Indicator, fails HIGH.
C. LIA-0702, Steam Generator E-50A Level Alarm Indicator, fails LOW.

D. LIA-0702, Steam Generator E-50A Level Alarm Indicator, fails HIGH.



Proposed Answer: D
Explanation (Optional):

A. Incorrect, there are now 2 channels that feed the RPS that exceed a setpoint,
however, a trip will not be processed because RPS channel ‘B’ is bypassed.

B. Incorrect, there are now 2 channels that feed the RPS that exceed a setpoint,
however, RPS channel ‘B’ is bypassed and there is no RPS trip for high S/G level.

C. Incorrect, there are now 2 channels that feed the RPS that exceed a setpoint,
however, RPS channel ‘B’ is bypassed and LIA-0702 does not provide an input to
RPS.

D. Correct, if LIA-0702 fails high, the feed regulating valve associated with ‘A’ S/G would
close which would cause an actual low level condition (a high level override from LIA-
0702 closes CV-0701 ‘A’ FRV). An RPS trip would be generated from the remaining 3
channels that are not bypassed.

Technical Reference(s): ARP-5, FSAR 7.2, page 7.2-2, 7.2-9
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2007

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 5
55.43

Comments:



PALISADES NUCLEAR PLANT Proc Mo ARP-5

ALARM AND RESPOMSE FPROCEDURE Rewision 104
Fage &1 of 73

TITLE: FRIMARY COOLANT PUMF STEAM GENERATOR AND
ROD DRIVES SCHEME EK-03 (C-12)

] a7 | a3 | 49 | 55 | g1 | g7 STEAM GEN E-50A HI LEVEL

|38 | 44 | 50| 58 | 62 | 68 Sensor: LIA-D702, Steam Generator E-50A
| a9 | 45 | 51 | 57 | g3 | &3 Lewvel Alarm Ind

|4u 45|52|53 g4 | 70 Trip

| 41 | 47 | 53 | 59 | 65 | 71 Setpoints:

| 42 | 48 | 54 | &0 | gg | 72 Alternate Steam Generator level indications

Indication: on EC-12

AUTOMATIC FUNCTION:
» High Level Ovemide from LIA-0702 closes CV-0701, E-50A Feed Regulating Valve.

OFERATOR ACTION:

# CHECHK Steam Generator level.

# |F Steam Generator level is high, THEM REFER TO AQP-3.

# |F Steam Generator level(s) are dropping, THEM:
o TRIP Reactor (a fault exists in High Level Owverride cincuwit).
o REFER TO AGQP-3.

FOLLOW UP ACTION:
+ [INITIATE Work Reqguest for troubleshooting/repairs as required.

REFERENCES:
&  AOQP-3, "Main Feedwater Transients”




FSAR CHAFTER 7 - INSTRUMENTATION AND CONTROLS Revision 32

SECTION 7.2 Page 7.2-2 of 7.2-21
Finally. a s=t of annunciators (non-class 1E) are also located on the above
cabinets for operator convenience. An extension of the RP3 is housed in an
addibonal panel, also n the control reom.  This panel contains:
Four (4] Thermal Margn Monitors
Four (4] Reactor Power Calibration and Indication Assemblies
Another panel in the control room (C12) contains:
Four (4) pressure switch alarms (dual output each, one for PORV kogic,
ane for ATWS logic)
T.22 DESIGH BASES

The RPS is designed under the following bases to assure adeguate probection
for the reactor core:

1. Instrumentation and contrels for this Plant confomm te the provisions of
the General Design Crtera as indicated in Section 5.1 and o
IEEE 27B-1871.

2. Mo single component fadure will prevent safety action.

3. Four independent measurement channels complete with sensars,
sensor power supply units, amplifiers and tip units are provided for
each safety parameter with the exception of loss of load and rate trips.

4. The channels are provided with a high degree of independencs by
separate connection of the sensors to the process systemns and of the

channels to prefemed power supply buses. Separate racsways are
used to ensure independence from cable faults.

f. The four normal measurerment channels provide trig signals to four
independent trip paths.

. & trip signal from any tec-out-of-fowr protective channels causes a
re@chor trip.

T When one of the four channels is taken out of service for maintznance,
the protective systern bogic can be changed to 3 two-out-of-three
coincidence for a reactor trip by bypassing the removed channel. If the
bypass is not effected, the out-of-senice channel asswmes a tripped
condition, which results in a one-gut-of-three channel logic.

B. The protective systermn ac power is supplied from four separate buses.



F5S5AR CHAPTER 7 - INSTRUMENTATION AND CONTROLS Revision 32

SECTION 7.2

Page 7.2-3 of T.2-21

T.236

T.237

T.2.38

A key-pperated bypass switch ("Zero Power Mode Bypass® switch, see
Subsection 7.2.5.2) albows this trip to be sad at low power lewel. The
trip bypass is automatically reset abowe 107% full power.

Loss of Load

A reactor trip will automatically be initiated after a furbine rip occurs. A
turbine low auto stop oil condition occurs with all types of turbine frips. The
reactor trip will b2 initiated when the twrbine auto stop oil pressure decreases,
causing contacts i the auto stop oil pressure switches io close and, via two
out of three logic, energize two turbine rip auxiliary relays (see Figurs 7-14,
Sheet 2).

Each relay will provide a reactor trip signal to two of four protective system
channels.

The loss of load reactor trip s an anticipatory frip which is not reguired to
protect the reactor since the primary trip is high primary systemn pressure. As
such, its measurng channels components are not required to be Class 1E
and its circwits need not meet IEEE 272-1871. This trip s automatically
bypassed when three of four power range safety channels indicate power is
below 17% full power [see Subsecton 7_2.5.2)

Isolation of Monclass 1E turbine tnp circuits from the Class 1E Reactor
Protective System is provided by the turbine trip relays (see
Subsection 7.2.0)L

Low Steam Generator Water Level

Low steam generator dowmncomer wabter levels will cause a
loss-of-heat-removal capability from the Primary Coolant System.

A reactor trip signal is indtiated by tao-cut-of-four legic from four independent
downcomer level differential pressure ransmitters on each steamn generator,
A 25.9% narmmow range minimum trip seting asswres that the heat ransfer
surface (tubes) are covered with water when the reactor is criical. The
25.8% level comesponds to the location of the feed ring. Prefrip alarmms. are
actuated to provide for annunciation of approach to reactor frip conditions.

Low Steam Generator Pressure

A reacior trip on bow steamn generator secondary pressure is provided to
protect aganst excessively high steam flow caused by a steam Ine break.
The frip set point is = 500 psia.

An abnomally high main steam flow from either steam generator will cause
the secondary pressure to drogp rapsdy.



ES-401 Question 59 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 2 -
K/IA # 029.A1.02
Importance Rating 3.4

K/A Statement: Ability to predict and/or monitor changes in parameters (to prevent exceeding design
limits) associated with operating the Containment Purge System controls including: Radiation levels.

Proposed Question:
Given the following conditions:

o Core offload has just begun during a refueling outage.

e The Air Space Purge Fan, V-46 is running with the Containment Purge Supply Valves
(CV-1813 and CV-1814) open, per SOP-24, “Ventilation and Air Conditioning System.”

e Containment background radiation is 15 mR/hr.

The following readings were just noted on the Containment Refueling Radiation Monitors:

e RIA-2316: 98 mR/hr
RIA-2317: 76 mR/hr

With the given conditions, what is the status of the Containment Purge system and why?

A. In-progress; the setpoint of 80 mR/hr has not been reached on 2/2 Containment
Refueling Monitors.

B. In-progress; the setpoint of 80 mR/hr above background radiation has not been reached
on 2/2 Containment Refueling Monitors.

C. Isolated; the setpoint of 80 mR/hr above background radiation has been reached on 1/2
Containment Refueling Monitors.

D. lIsolated; the setpoint of 80 mR/hr has been reached on 1/2 Containment Refueling
Monitors.

Proposed Answer: C
Explanation (Optional):

The applicant must both the setpoint and coincidence for a Containment High Radiation (CHR)
condition during refueling operations. A CHR during refueling operations occurs when 1 of 2
Containment Refueling Monitors exceeds 80 mR/hr above the background radiation level. In
this case, only one rad monitor would need to exceed 90 mR/hr to actuate a CHR, which RIA-
2316 has.



B.
C.
D.

Incorrect, applicant assumes both an incorrect setpoint and an incorrect coincidence for
actuation.

Incorrect, applicant assumes an incorrect coincidence for actuation.

Correct, see explanation above.

Incorrect, applicant assumes an incorrect setpoint for actuation.

Technical Reference(s): PL-RMS Radiation Monitoring System Lesson Plan

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 5

55.43

Comments:



== Entergy ENTERGY NUCLEAR LESSON PLAN

Containment Refueling Monitors RIA-2316/2317

The monitors are energized and calibrated prior to starting core alterations; they
are de-energized at the conclusion of Mode 6 activities.

Each channel has a RIA in the Control Room; the RIAs are identical to the typical
digital ratemeters

The Containment Refueling Monitors provide inputs to the Containment Isolation
logic during refueling operations (containment isolation logic is described
later in Section Error! Reference source not found., Error! Reference
source not found..)

RE-2316 and RE-2317 are removed and stored after Mode 6 operations.
Each monitor has a key switch located on the back of Panel C-11.

VA-1 RIA-2316 Key Switch RF-1

The key switches, REF-1 and RF-2, require Keys 54 and 55 for channels RIA-2316 and 2317,
respectively.

When the key switch is in the “IN” position, the associated monitor inputs to a 1/2 high alarm
logic to initiate containment isolation.

The keys are removable only in “OUT” position.

The high alarm setpoint for RIA-2316 and RIA-2317 is 80 mR/hr above
background.

Containment High Radiation (CHR)

A CHR signal is generated by the following area radiation monitors:

2/4 Containment Radiation Monitors RIA-1805/1806/1807/1808 High (Trip 2)

Setpoint 10 R/hr

1/4 channels High (Trip 2) actuates Control Room alarm EK-1363,
“CONTAINMENT HI RADIATION.”

1/2 Containment Refueling Monitors RIA-2316/2317 High with associated
keyswitch in “IN” position.

Setpoint 80 mR/hr above background




RIA RIA RIA RIA RF-1 RIA RIA RF-2
1805 1806 1807 1808 N 2316 2317 N

2/4 1/4

e

")

Figure 1. CHR Logic

The CHR signal initiates the following:

Actuates Containment Isolation

Containment Isolation actuated from CHR does not close CCW supply to
containment valves (these are closed on Containment High Pressure
signal).

Trips Air Room Purge Fan V-46.

Actuates Control Room HVAC Emergency System (Trains A and B)

Disables automatic operation of Safeguards Rooms Sump Pumps (P-72A, 72B,
73A, 73B)

The pumps can be operated in manual mode.

Actuates Control Room alarm EK-1363, “CONTAINMENT HI RADIATION” only
when initiated by RIA-1805/1806/1807/1808.

Actuates Control Room alarm EK-1126, “CIS INITIATED.”

c. CHR Signals must be manually reset at Panel C-13.
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ES-401 Question 60 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 2 -
K/IA # 035.K6.01
Importance Rating 3.2

K/A Statement: Knowledge of the effect of a loss or malfunction on the following will have on the S/Gs:
MSIVs.

Proposed Question:
Given the following conditions:
e The Plant is at 24% power.
e The Main Generator is synchronized to the grid.

e A single Main Steam Isolation Valve closes on a spurious signal.

Assuming the reactor does NOT trip, which ONE of the following correctly describes the initial
response of S/G Pressure and Level in the affected loop?

S/G Pressure S/G Level
A. Rises Rises
B. Lowers Rises
C. Lowers Lowers
D. Rises Lowers
Proposed Answer: D

Explanation (Optional):

A. Incorrect, part 1 is correct, part 2 is incorrect. The applicant believes SG level will rise
due to the loss of steam flow while maintaining feedwater flow. This is an incorrect initial
response which does not take into account the SG shrink/swell effect.

B. Incorrect, this is an incorrect initial response which does not take into account the SG
shrink/swell effect. The applicant believes heat is still removed from the SG or SG
pressure spikes causing an ASD to open to lower pressure. This is not the initial
response. Also, the applicant believes SG level will rise do to the loss of steam flow
while maintaining feedwater flow.

C. Incorrect, part 1 is incorrect, part 2 is correct. The applicant believes heat is still remove
from the SG or SG pressure spikes causing an ASD to open to lower pressure. This is
NOT the initial response.

D. Correct, SG pressure initially rises due to heat no longer being removed from the SG.
With this pressure increase, the SG level will lower (shrink) due to the saturation



pressure rising.

Technical Reference(s): EOP-2.0 Basis
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Turkey Point 2011

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 5
55.43

Comments:



PALISADES NUCLEAR PLANT ProcNo  EOP-2.0

EMERGENCY OPERATING Revision 12

PROCEDURE BASIS Page 2 of 29

REACTOR TRIP RECOVERY BASIS

As a result of the Reactor trip initiation, the control rods will be rapidly inserted. Steam flow
to the Main Turbine will be terminated and the Main Generator output breakers will open.

A rapid decrease in Reactor power and a negative startup rate will be ocbserved. This rapid
decrease is followed by a decrease in indicated power (approximately - 173 decades per
minute) until the subcritical multiplication level is reached. Indicated power will stahilize at
the subcritical mukiplication level and decrease slowly over a period of hours.

Initially, Feedwater temperature decreases shamply due to the loss of steam heating to the
Feedwater heaters or due to actuation of Auxiliary Feedwater. Heat from the PCS is
absorbed by the cooler Feedwater supplied to the Steam Generators (S/Gs). At power,
there is a large differential between PCS Taye and average S/G temperature. Following the
trip of the Reactor and Turbine, the heat transfer rate from the PCS to the 5/G decreases to
decay heat removal and the PCS to S/G AT decreases to a few degrees. As a new
equilibrium is achieved, the combined effect of the cooler Feedwater and the S/G heating up
to an average temperature closer to PCS temperature results in a net heat extraction from
the PCS. Loop differentials between hot and cold leg temperatures will drop to less than ten
degrees and PCS Tav= will decrease to 532°F controlled by the Turhine Bypass System.

For an uncomplicated Reactor trip, it is expected that the Reactor Vessel will remain full.
The subcooled margin in the PCS loops is typically 50°F or higher, and Reactor Vessel
Upper Head (RVUH) subcooling margins can be significantly lower than that for the PCS
loops but still high enough to prevent voids from forming. At steady state condifions, the
upper head region is about 1°F cooler than the core exit temperature and, therefore, the
subcooled margin of the RVUH is essentially equal to that of the hot leg. Under transient
conditions, with PCPs running, there is a time lag between the change in the core exit
temperature and the change in RVUH temperature to approximately the same temperature.

Pressunzer pressure and level will initially decrease due to the lowering of PCS temperature
and resultant inventory shrinkage. However, this effect will usually be tempered by
operation of Pressurizer heaters and Charging Pumps to restore level to the programmed
hot zero power band.

S/G pressure will usually increase. Since heat is being removed from the PCS but not from
the 5/G (except for the cooling from the Feedwater), the 5/G heats up to decrease PCS to
SIG differential temperature. S/G pressure increases as temperature increases. As S/G
pressure increases, the Turbine Bypass Valve andfor Atmospheric Steam Dump Valves will
usually open to control 5/G pressure at hot standby pressure (which is above normal 100%
power S/G pressure).




PALISADES NUCLEAR PLANT ProcNo  EQP-2.0

EMERGENCY OPERATING Revision 12

PROCEDURE BASIS Page 3 of 29

REACTOR TRIP RECOVERY BASIS

After a Reactor frip the S/G level decreases rapidly. This is explained as follows. Steam
generator level is inferred from the S/G downcomer level. During normal 100% power
operation, each S/G has a recirculation ratio of approximately 4 to 1 (ratio of water retuming
to the downcomer from the dryers and separators to Feedwater entering the downcomer).
This accounts for a major portion of the water level entering the downcomer. When steam
flow is stopped by the Turbine trip, recirculation stops. The reduced flowrate into the
downcomer results in reduced head losses through the downcomer and up the riser section.
The downcomer water level, and thus the 5/G indicated level, both drop. This drop in level
will occur even before the Feedwater system automatically readjusts.

Plant operators should not overreact to this lowered level in the 5/Gs. Excessive feeding of
the 5/Gs with cooler Feedwater to recover level resulis in PCS temperatures heing driven
down below the desired no load value. This could cause Pressurizer level to fall to a point
where the Pressurizer is drained. PCS pressure will then drop until the safety injection
gsystem is actuated. This complicates the recovery from a simple Reactor trip considerably.




ES-401 Question 61 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # _2 -

Group # 2 -

K/IA # 041.A4.06

Importance Rating 2.9

K/A Statement: Ability to manually operate and/or monitor in the control room: Atmospheric relief valve
controllers.

Proposed Question:

Given the following conditions:

The Plant is at 3% power.

Main Turbine trip testing was completed and all Main Turbine protective relays have
NOT been reset.

PCS temperature is 532°F.

HIC-0780A, Steam Dump Control, is in AUTO.

PIC-0511, Steam Bypass Pressure Controller, is in MANUAL with 0% demand.

If reactivity is added to the core to cause PCS temperature to rise, at what PCS temperature will
steam flow stop the temperature rise?

A

B.

C.

D.

532°F

535°F

540°F

545°F

Proposed Answer: C

Explanation (Optional):

A.

Incorrect, applicant incorrectly assumed the TBV will use the steam pressure signal to
maintain its setpoint of 900 psia (saturation temperature of 532°F). This signal is
overriden by the controller being in MANUAL.

Incorrect, applicant incorrectly assumed the ADV would open at an incorrect
temperature of 535°F. At 535°F, on a decreasing temperature, the modulate signal is
removed and open ADVs will close, to allow for the TBV to control at its 900 psia main
steam header pressure setpoint.

Correct, the ADVs and TBV will modulate open at 540°F to control temperature. The
ADVs will open at 540°F, the deadband value for the valves to open on increasing
temperature from HIC-0780A. This 8°F deadband for the ADVs and TBV to open is to
allow the TBV to open and maintain main steam header pressure at 900 psia, however
the TBV will not open with PIC-0511 in MANUAL at 0%. The output from HIC-0780A to



the TBV and the ADVs remains enabled by not resetting the 386/AST relay (turbine trip
signal still present).

D. Incorrect, the applicant incorrectly assumed the ADVs and/or the TBV will not open and
that temperature will increase until pressure causes the first bank of safeties to open
(approximately 1000 psia; saturation temperature of 545°F).

Technical Reference(s): PL-MSS Main Steam System
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 1999

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
55.43

Comments:
Modified question stem to provide information about main turbine testing and turbine trip
relays have not been reset. Changed correct answer and changed one distractor.



Lesson Content | Instructor Notes

1.

2.

a.

HIC-0780A, Steam Dump Controller inputs
Tave from the Tave/Trer Controller

Tave, - Trer Calculators TYT-0100 and TYT-0200 provide the Tave signal input to the
steam dump controller.

Both modes (Modulate and Quick Open) of operation require a turbine trip signal to
cause the ADVs to open.

1) 386 AST relay arms the quick open function.
2) 386X1 AST relay arms the modulate function.

Upon a Turbine trip and receipt of the 386 AST relay actuation, contacts close in the
ADV circuitry. When these contacts close, the controller then uses Tave to open/close
the ADVs.

Quick Open Mode

When a turbine trip causes the 386 AST relay to energize, a quick open signal is
generated.

If Tave is = 556.9°F, the steam dump control relay (SDCR) is energized and closes
contacts to align the quick open air supply solenoids to the ADV valve actuators and
the TBV to open the valves fully.

The ADVs and TBV will stay full open until Tave is less than 556.9°F.

When Tave lowers to less than 556.9°F the SDCR will de-energize and remove the
quick open function.

The modulating mode will then control the ADVs.
Modulate Mode

When a turbine trip causes the 386X1 AST relay to energize, a contact is closed to arm
Steam Dump Controller HIC-0780A.

Steam Dump Controller HIC-0780A will modulate the ADVs and TBV based on a Tave —
Trer Error Signal.

The error signal is developed by comparing actual Tave to 532°F (Reference No-load
Value).

The control system will modulate the ADVs and TBV from full open when Tave is at
556.9°F (25°F error) to full closed at 535°F (3°F error).

For increasing Tave , the control system will modulate the ADVs and TBV from full
closed when Tave is at 540°F (8°F error) to full open at 556.9°F (25°F error).



f.

The 3°F error offset on decreasing Tave and the 8°F error offset on increasing Tave
allows Turbine Bypass Valve CV-0511 and Controller PIC-0511 to control Tave.

B. Turbine Bypass Valve CV-0511

1.

6.

a.

The 6 inch, air operated, automatically actuated turbine bypass valve (TBV) has a
capacity of approximately 4.5% of rated steam flow (508,000 Ibm/hr).

The turbine bypass provides reactor decay heat removal following reactor shutdown and
provides PCS cooldown capability.

The turbine bypass valve may be manually operated from the Control Room.
The TBV has a red (open) and a green (closed) position indicating lamps on C-01.

As the TBV is opened, the GREEN closed light stays illuminated until PIC-0511, TBV
Controller, output signal shows 25% open. At 25% output signal from the controller
until the TBV is full open, both the RED and GREEN light stay illuminated. When the
TBV is full open the GREEN light goes out.

This is different from the ADVs as the ADV valve position lights are both off when the
ADVs are in an intermediate valve position.

The TBV is normally lined up to control in automatic from either the Steam Dump
controller signal or main steam header pressure signal, whichever is greater.

CV-0511 is controlled by PIC-0511, which receives its signal from PT-0510.
PT-0510 is located on the steam line to the STOP valves.

C. PIC-0511 Turbine Bypass Valve Controller Operation

1.

Controller is a typical Yokogawa controller and similar to the ADV Controller with respect
to controller features.

Auto — Controls steam header pressure at selected set point (900 psia).
Set point is Operator selected. The controller will maintain £5 psia of chosen set point.
Manual - Operator controls signal output to the valve using the slide bar.
Valve opens based upon output signal.
Input is steam header pressure from PT-0510.
Alarm indication (Same as ADV controller)
Yellow light in solid indicates a process input/output failure or other internal problems.

Yellow light flashing indicates a low voltage condition in the controller battery. This
should not affect operation as long as power is available to the controller. Controller
program will be lost if the controller loses power with a flashing yellow light.



c. Red light indicates a controller computer failure. Controller should fail to last good
value but may not be held for long. Manual control may be available.

6. PIC-0511 controls CV-0511 to maintain the steam pressure setpoint.
a. Normally 900 psia (Tave at 532°F)
b. At 5 psi greater than the setpoint (905 psia, 532.6°F), CV-0511 will be full open.

c. CV-0511 will be fully closed at 5 psi less than the setpoint (895 psia, 531.3°F) on PIC-
0511.

d. The TBV scale is 800 psia to 1000 psia.

Since S/G pressure is approximately 770 psia at full power, 1&C has set the out of
range alarm function (Yellow alarm light in solid) below expected values for full power
operation to prevent the yellow light from being illuminated all the time at full power
conditions.

e. The TBV pressure control function DOES NOT require a turbine trip (e.g. does not
require 386AST relay actuation).

7. PM-0511 auctioneers the signals from PIC-0511 and HIC-0780A, taking the larger of the
two signals.

a. Therefore, in addition to the pressure control input, CV-0511 receives a modulate open
signal from steam dump controller HIC-0780A through PM-0511.

Example: If the Atmospheric Dump Valves are being operated in manual using HIC-
0780A, a signal will also be sent to PM-0711. If this signal is greater than the signal
from PT-0510, the TBV will open.

b. This is the same as the signal received by the ADVs from the Tave Computer. When
the TBV opens as a result of input from HIC-0780A, the output meter on PIC-0511 will
show “zero” output. Note also that the TBV can open from HIC-0780A when PIC-0511
is in the manual mode.

c. The 386X1 AST turbine trip relay must be energized to receive this signal.

d. Modulate signal is removed when Tave is lowered to 535°F (+3°F) and will be provided
when Tave is greater than 540°F (+8°F). The TBV should already be full open due to
the pressure signal if Tave is at 540°F (962.8 psia).

e. CV-0511 also receives the same 'quick opening' signal as the ADVs.
1) Tave at 556.9°F and turbine trip via the 386 AST turbine trip relay

2) Opens SV-0589B and closes SV-0589C to align the ‘quick open’ air supply and
close the modulate air supply.
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ES-401 Question 62 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 2 -
K/IA # 056.G2.1.23

Importance Rating 3.9
K/A Statement: Ability to perform specific system and integrated plant procedures during all modes of
plant operation.

Proposed Question:
Given the following conditions:

The Plant is at 35% power during a power escalation.

P-10A, Heater Drain Pump (the first heater drain pump) was just started.
BOTH Condensate Pumps are operating.

ONE Main Feedwater Pump is operating.

One of the operating Condensate Pumps trips.

Which of the following describes the impact on the Condensate System Recirculation Valve,
CV-0730, and what must the operator do?

CV-0730 will throttle in the . . .

A. OPEN direction and direct more flow to feedwater trains. Monitor Heater Drain Pump for
normal operation.

B. CLOSED direction and direct more flow to feedwater trains. Monitor Heater Drain Pump
for normal operation.

C. OPEN direction and direct more flow to the Main Condenser Hotwell. Align alternate
Gland Seal Exhauster to maintain vacuum.

D. CLOSED direction and direct more flow to the Main Condenser Hotwell. Align alternate
cooling to Air Ejector Condenser to maintain vacuum.

Proposed Answer: B

Explanation (Optional):

CV-0730 modulates on a flow signal from FC-0730 to maintain a minimum flow of 6800 gpm
(1600 gpm through the gland seal condenser and 5200 gpm through the air ejector condenser).
At low power (i.e. <25%, the valve is full open to provide a flow path for the Condensate
pumps). At approximately 35-40% power, the valve should be full closed to ensure adequate
cooling flow and adequate NPSH for the Feedwater Pumps. At 30% power, in this case, the
valve would be partially open. If a condensate pump were to trip, the valve would close in order
to maintain its minimum flow requirement and support FW pump NPSH.



A. Incorrect, CV-0730 would throttle closed. Throttling open would not allow more flow to
the FW pumps, instead directing more flow to the hotwell.

Correct, see explanation.

Incorrect, CV-0730 would throttle closed.

Incorrect, while CV-0730 throttling closed is correct, doing so would not result in more
flow to the hotwell and would allow more flow to the FW pumps.

oW

Technical Reference(s): PL-CDFW Main Condenser, Condensate and Feedwater

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2003

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 10
55.43

Comments:
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f. Condensate Recirc Control Valve CV-0730

1) 12" valve modulates on a flow signal from FC-0730 to maintain minimum flow
of 6800 gpm, 1600 gpm through the gland seal condenser and 5200 gpm
through the air ejector condenser.

2) Also provides a flow path for the Condensate Pumps during plant start up and
shutdown.

3) Red and green position indicating lights on C-01
4) Fails closed on loss of air.

5) On a down power, CV-0730 should start opening at approximately 25%
power.

On a power escalation, CV-0730 should
be full closed at 35 to 40% power.Have
class review Gary Katt memo from 1998,
Attachment 1 of this lesson plan.

ATTACHMENT 1: GKatt Memo — Condensate Recirculation Valve CV-0730

Author: Gary Katt at CPC-PA1
Date: 2/3/98 11:50
Subject: Condensate Recirculation Valve CV-0730

CV-0730 is designed to maintain ~6800 gpm through the condensate system to provide adequate flow path for the

condensate pumps and adequate cooling for the gland steam and air ejector condensers. There is some concern

whether CV-0730 will open (due to a previous problem during a forced outage), and what to do if it won't open.

1. FC-0730 was completely overhauled during the last forced outage, and was working properly.

2. The valve should start to open at ~25% power. Monitoring the valve as power is lowered from 25% will
enable Operations to determine if the controller is operating properly. If problems develop, this should give
1&C time to fix the controller prior to causing problems with the secondary side.

3. The minimum required flow for each condensate pump is approximately 1400 gpm. The pumps should not
be operated if there is no flow path available.

4. CV-0730 can be manually failed open by closing a small metal flapper in FC-0730. This flapper is located
inside the panel below the flow indicator. Moving this small flapper tight against the adjacent nozzle will
result in a full open air signal being sent to CV-0730 causing the valve to open. This flapper would have to
be secured in place to keep CV-0730 in the full open position.

5. Alternate flow paths are available if the valve is stuck closed and all other means to fix it have failed:

As long as a feedwater pump is still operating there is no concern for CV-0730 failing to open as the feedwater
pump recirculation valve will be open maintaining an adequate flow path for the condensate pumps. If the feed
pumps are tripped then the feed pump recirculation valves could be failed open to maintain the desired flow path.
Caution:

Another flow path if the feed pumps are tripped would be to recirculate the condensate back to the condenser
through the E-6A/B recirculation line.

Ensure Main Feed Pumps Aux Oil Pump is running prior to establishing flow through an idle feed pump.
Refer to SOP-11, "To Recirculate Condensate/Feedwater System Using P-2A or P-2B.



ES-401 Question 63 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 2 -
Group # 2 -
K/IA # 071.K4.04
Importance Rating 2.7

K/A Statement: Knowledge of design feature(s) and/or interlock(s) which provide for the following:
Isolation of waste gas release tanks.

Proposed Question:

A waste gas release is in progress from Waste Gas Decay Tank T-68A. Waste Gas Radiation
Monitor, RIA-1113, spikes above the HIGH alarm setpoint. As a result, the release is
automatically terminated by which combination of the following actions:

1. CV-1113, Waste Gas Surge Tank to Stack, closes
2. CV-1119A, T-68A Discharge Control Valve, closes
3. CV-1123, Waste Gas Decay Tank to Stack, closes
4. The operating Main Exhaust fan, V-6A or V-6B, trips
A. 1and?2

B. 2and 3

C. 1and3

D. 2and 4

Proposed Answer: C

Explanation (Optional):

On a high radiation condition sensed by RIA-1113, valves CV-1113 and CV-1123 will close,
isolating the waste gas decay tank and waste gas surge tank from the vent stack. CV-1119A
will not automatically close on the high radiation condition, it must be manually closed. A Main
Exhaust Fan is required to be operating during a release, and if a fan were to trip during the
release, the release would have to be manually secured. The tripping of V-6A or V-6B will not
isolate the release.

A. Incorrect, see explanation.
B. Incorrect, see explanation.
C. Correct, see explanation.

D. Incorrect, see explanation.

Technical Reference(s): PL-RMS Radiation Monitoring System Lesson Plan, M-211
Sheets 2 and 3

(Attach if not previously provided,




including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7
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Comments:



== Em‘ergy ENTERGY NUCLEAR LESSON PLAN

RIA-1113, Waste Gas Radiation Monitor

| VA-66 RIA-1113 Purpose

Purpose

Digital channel RIA-1113 monitors radioactive waste gas discharges from
the waste gas decay tanks to the stack.

It is designed to detect higher-than-expected radiation levels in the waste
gas release and terminate the release upon detection of such.

VA-67 RIA-1113 Flow Path

Flow Path

RE-1113 is a full flow in-line detector that monitors the waste gases that
are released from the waste gas decay tanks.

Effluent from the detector outlet goes to the stack.

OBJ 12 Describe the consequences of operating the Radiation Monitoring
System with Waste Gas Monitor RE-1113 improperly isolated in accordance with
SOP-38.

Waste Gas Surge Tank Relief Valve RV-1111 discharges through RE-1113
to the stack. I[f RE-1113 is improperly isolated, then RV-1111 will also
be isolated and thereby disabled. See Figure 1 below.

When isolating RE-1113, bypass valve MV-WG118 must be opened
before closing either RE-1113 inlet isolation valve MV-WG117 or
RE-1113 outlet isolation valve MV-WG119.

Failure to perform the alignment as specified will isolate the RV-1111
release path and disable the WGST overpressure protection.

Generally, RE-1113 would be isolated only for maintenance needs.
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Figure 1. RIA-1113 Flow Path

Alarms and Setpoints

RIA-1113 HIGH alarm activates Control Room annunciator EK-1364,
“GASEOUS WASTE MONITORING HI RADIATION.”

The HIGH alarm setpoint is variable and is calculated specifically for
each waste gas release.

Addressed in
System
Operations
Section.

RIA-1113 low signal output actuates Control Room annunciator EK-1371,
“RADIATION MONITOR SYSTEM CKT FAILURE.”

VA-68 RIA-1113 Auto Actions

Automatic Actuations

On a HIGH alarm, RIA-1113 automatically closes waste gas discharge
valves CV-1113 and CV-1123, thereby terminating the waste gas
release.




ES-401 Question 64 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 2 -
K/IA # 072.A2.02
Importance Rating 2.8

K/A Statement: Ability to (a) predict the impacts of the following malfunctions or operations on the ARM
system- and (b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those malfunctions or operations: Detector failure.

Proposed Question:

The Plant is at 100% power. Containment Radiation Monitor, RIA-1805, has recently
experienced multiple high spikes and has been removed from service by I&C Technicians, who
have removed the fuse for the monitor.

An operator accidently tests Containment Radiation Monitor RIA-1806, per SOP-39, “Area
Radiation Monitoring System,” rather than RIA-1805 which has been removed from service.

Containment Radiation Monitors RIA-1807 and RIA-1808 remain unaffected.

Given the conditions above, does a Containment Isolation Signal result and what is the correct
action?

A. Containment Isolation occurs; Enter AOP-31, “Spurious Containment Isolation.”
B. Containment Isolation occurs; Enter EOP-1.0, “Standard Post-Trip Actions.”

C. Containment Isolation does NOT occur; attempt to reset RIA-1806 per SOP-39, “Area
Radiation Monitoring System.”

D. Containment Isolation does NOT occur; Initiate Work Request to repair.

Proposed Answer: A
Explanation (Optional):

A. Correct, a containment isolation occurs on Containment High Radiation (CHR), as the
coincidence for a CHR is 1/3 with RIA-1805 removed from service (fuse pulled). Testing
the rad monitor RIA-1806 places the monitor in tripped condition (Trip 2) and initiates
internal self-check. The self-check applies a voltage to the channel circuitry that
corresponds to 102 R/hr, which trips the channel (exceeding the 10 R/hr trip setpoint for
a CHR).

B. Incorrect, the applicant incorrectly believes a reactor trip is required. A reactor trip is
only required per AOP-31 if the containment isolation is caused by a high containment
pressure condition.

C. Incorrect, the applicant incorrectly believes a containment isolation does not occur and



does not believe that removing a monitor from service will allow a 1/3 coincidence to
actuate a CHR. This action would be correct if a monitor were to not reset during a test.
D. Incorrect, the applicant incorrectly believes a containment isolation does not occur and
does not believe that removing a monitor from service will allow a 1/3 coincidence to
actuate a CHR. This action is a correct action per ARP-8 (#63) if a single monitor were

to fail.
Technical Reference(s): SOP-39, PL-RMS Radiation Monitoring System, AOP-31,
ARP-8

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



PALISADES MUCLEAR PLANT Proc Mo SOP-39
SYSTEM OPERATING PROCEDURE Revision 17
Page 11 of 15

TITLE: AREA RADIATION MONITORING SYSTEM

7.4.2 To Place In Operation
a REFER TO Attachment 3, Checklist CL 39, "Area Monitors System Checklist.”
b. CHECK operate light illuminated.

C. IE operate light NOT illuminated, THEN REFER TO Attachment 2, "System
Malfunctions and Troubleshooting.”

NOTE: To reset Containment Radiation Monitors (R1As -1805, 1806, 1807, and 1808)
’ High Alarms the TRIP 1 and TRIF 2 lights, on the effected monitors, will need to
be depressed.

d. RESET all alarms.

e IE operate light still NOT illuminated, THEN DECLARE the associated
monitor inoperable. Refer to Attachment 2, "System Malfunctions and
Troubleshooting.”

7.4.3 To Test

a CHECK other three monitors not tripped.

NOTE: The following step will trip the monitor.

b. PLACE Selector Switch to CHECK position.
C. VERIFY monitor indicates approximately 10° R/hr.
d. RELEASE Selector Switch.

e. RESET all alarms.




42

Proc Ho SOP-39
Attachment 2
Revision 17

SYSTEM MALFUNCTIONS AND TROUBLESHOOTING Page 7of 7

TO REMOVE A CONTAINMENT AREA MONITOR FROM SERVICE

NOTE:

The following alarms may be expected when performing the following:

# [EK-1363 "Containment High Radiation”

+» EK-1371 "Radiation Monitor System Circuit Failure”

CONTACT I&C to remove fuse (F1) on the back of Containment Area Monitor
being removed from service. This will provide 1/3 CHR actuation logic.

IF one of the Containment AreaMonitors is inoperable AND 2/3 CHR.
actuation logic is desired, THEN a temporary modification is required.
REFER TO Entergy Procedure EN-DC-136, "Temporary Modifications.”

()
== Entergy

ENTERGY NUCLEAR LESSON PLAN

Containment Radiation Monitors
RIA-1805/1806/1807/1808.

The Containment Radiation Monitors are analog channels.

VA-1 RIA-1805/1806/1807/1808

Each channel has a RIA in the Control Room; the four RIAs are identical and include the following
controls and indications:

Analog meter

Three-position function selector switch

Trip 1, Trip 2, and Operate lamps/pushbuttons

Analog meter - provides measured radiation field indication

Vertical, single-scale meter

Meter spans six decades, from 10-2 to 104 R/hr

Three-position function selector switch

“CHECK” - Places monitor in tripped condition (Trip 2) and initiates internal self-check.




The self-check applies a voltage to the channel circuitry that corresponds to 103 R/hr, which
trips the channel.

The function selector switch spring returns to “OPERATE” from this position.

“OPERATE” - Places monitor in service.

“TRIP AD]J” - Causes the channel output to go full-scale high.

This switch position should NOT be used by Operations personnel

Pushbutton lamps:

Operate (Green)

When illuminated, indicates that the monitor is in service.

If not illuminated, then the monitor is not in service, or may have failed low.

Trip 1 (Alert - Yellow)

Lamp illuminates when measured radiation meets or exceeds the alert alarm setpoint.

Alert alarm locks in and yellow lamp remains illuminated until alarm is manually
reset by pressing the Trip 1 button

Alert setpoint is approximately 1 R/hr.

Trip 2 (High - Red)

Lamp illuminates when measured radiation meets or exceeds the high alarm setpoint.

High alarm locks in and red lamp remains illuminated until alarm is manually
reset by pressing the Trip 2 button

Actuates Control Room alarm
EK-1363, “CONTAINMENT HI RADIATION.”

High alarm setpoint is approximately 10 R/hr.

The Trip 2 bistable provides an input to the Containment Isolation logic (described later in
Section Error! Reference source not found., Error! Reference source not found..)

PL-RMS Revision 4 Page 17 of 71




PALISADES NUCLEAR PLANT Proc No ARP-8
ALARM AMD RESPONSE PROCEDURE Revision 81
Page 63 of 79

TITLE: SAFEGUARDS SAFETY INJECTION AND
ISOLATION SCHEME EK-13 (EC-13)

CONTAINMENT HI RADIATION
AT |43 |49 (65| 61 | 6T | T3
38 | 44 | 50 | 56 | 62 | 6B | T4 Sensor: RLAX-31805, RIAX-3/15806,
RIAX-W1807, R1AX-31808

39 |45 | B1 (5T | G3 |69 | TR
40 (46 | 52 |58 |64 | 70 | TG Trip

Setpoints: 10 Rihr
41 | 4T | 63 [ B9 | 65 | T1 | 7T

Alternate
42 |48 | B4 |60 )66 |72 | 78 Indication: Containment Rad Monitors

RlA-1805/M806/MB07/1808
indications

AUTOMATIC FUNCTION:
* (ClASon 2 of 4 coincidence.

OPERATOR ACTION:

* REFER TO appropriate EOP based on additional indications.

+ |F actual Containment Radiation is greater than or egual to 10 R/hr on any single Containment Area
Monitor, THEN VERIFY Containmnent |zolation signal initiated (Window EK-1126 lit) OR PUSH left or
right High Radiation Initiate pushbutton on EC-13, DBA, Shutdown, & Misc Services Control Pnl.

FOLLOW UP ACTION:
* |F inadvertent Containment lsolation results, THEN GO TO AOP-31.
* |F alarm caused by a single inoperable channel, THEN:
o INITIATE Work Request.
o  IMPLEMENT any applicable Technical Specifications LCO 3.3.3, LCO 3.3.4 actions.
REFER TO EI-1.
COMNSIDER sampling PCS to perform failed fuel analysis.

REEFERENCES:

*  AOP-31, "Spurious Containment [solation”

* Technical Specifications LCO 333 LCO 334
* FEl-1, "Emergency Classification and Actions"




Proc No AOP-31

PALISADES NUCLEAR PLANT
ABNORMAL OPERATING Revision 1

PROCEDURE

NUGLEAR PLANT Page 1of8

SPURIOUS CONTAINMENT ISOLATION

1.0

2.0

3.0

4.0

USER ALERT

Read each step of the procedure prior to
performing that step. Since the cause and
nature of the abnormal condition cannot be
predicted, performance of steps out of
sequence may be necessary.

PURPOSE

Provide operator actions that must be accomplished subsequent to a spurious
containment isolation.

ENTRY CONDITIONS

. EK-1126, "CIS INITIATED" with Containment pressure and radiation levels
normal.

EXIT CONDITIONS

. The diagnosis of a spurious containment isolation is NOT confirmed.
OR

. All applicable steps of this procedure have been completed.
AUTOMATIC ACTIONS

. Containment Isolation Valves close

. Safety Injection initiated (CHP only)
. Containment Spray initiated (CHP only)

. Reactor trip (CHP only)




ES-401 Question 65 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # _2 -
Group # 2 -
K/IA # 086.A3.02
Importance Rating 2.9

K/A Statement: Ability to monitor automatic operation of the Fire Protection System including: Actuation of
the FPS.

Proposed Question:
Given the following conditions:
e The Plant is at 100% power.
e Multiple fire alarms were just received.
o Fire Protection header pressure lowered to 88 psig prior to stabilizing at 105 psig.

With NO operator action, what is the status of the Fire Protection pumps?

Fire Jockey Electric Fire Diesel Fire  Diesel Fire
Pump P-13  Pump P-9A Pump P-9B Pump P-41

A. ON OFF OFF OFF

B. OFF ON OFF OFF

C. OFF ON ON OFF

D. ON ON ON ON
Proposed Answer: B

Explanation (Optional):

The Fire Jockey Pump (P-13) is rated for 50 gpm at 115 psi; it is designed to handle small leaks
and maintain fire header pressure. The electric Fire Pump (P-9A) auto-starts when header
pressure drops to 98 psig. The two diesel Fire Pumps (P-9B and P-41) auto-start on low header
pressure of 83 psig and 68 psig, respectively. Other than the Jockey Pump, all fire pumps need
to be manually secured upon a low pressure auto-start. In this scenario, header pressure is not
maintained with the Jockey Pump and the Electric Fire Pump will start upon reaching the auto-
start setpoint of 98 psig. The Fire Header Lo Pressure alarm comes in at 95 psig, indicating that
the Electric Fire Pump should have auto-started prior to reaching the alarm. The Diesel Fire
Pumps P-9B and P-41 will not start since the low header pressure setpoints are not reached.

As pressure recovers above the auto-start setpoints, the Electric Fire Pump remains running
until manually secured.

A. Incorrect, the Electric Fire Pump will start. The applicant must understand the auto-start



setpoints of each FP pump and if the pumps must be manually secured or secure
automatically.

Correct, see explanation.

Incorrect, the Diesel Fire Pump P-9B will not start.

Incorrect, the Diesel Fire Pumps P-9B and P-41 will not start.

oow

Technical Reference(s): DBD-1.10, AOP-40
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7
55.43

Comments:



g.1.2

Fire Jockey Pump

The Fire Jockey Pump (P-13) is a 7 %2 hp, 480 V ac vertical turbine pump. Its
purpose is to maintain the system pressure. A local switch at the pump has a
"Hand,” "Auto," and "Off" position. In auto, the pump is controlled by Panel C-36.
The pump is rated for 50 gpm at approximately 115 psi.

PALISADES HUCLEAR PLANT Proc No FPIP-4
FIRE PROTECTION IMPLEMENTING PROCEDURE Revision 36
Page 13 of 40

TITLE: FIRE PROTECTION SYSTEMS AND FIRE PROTECTION EQUIPMENT

Electric Fire Pump

The Electric Fire Pump (P-94) is a three-stage vertical turbine pump designed to
deliver 1500 gpm at 125 psig net. It is driven by a 150 hp, 480 W ac motor which is
supplied by the LC-13 bus. The LC-13 bus is supplied by the 1-C bus. The electric
fire pump is started automatically by pressure switch (PS-1311) when system
pressure drops to 98 psig. The motor can be started manually by a push button at
the Confrol Panel (C-36).

Diesel Fire Pumps

The Diesel Fire Pumps (P-9B and P-41) are three-stage vertical turbine pumps that
deliver 1500 gpm at 125 psig. Both are driven by Cummins Model NH-220-1F,

six cylinder, 150 hp, 1760 rpm diesels through a Johnson Right Angle Drive. Each
has a day tank of 275 gallons of #2 diesel fuel (located outside of the area). The
king Knight Conftrol Panels (C-37 and C-137) have a selector switch with the
following positions: "Auto,” "Off " "Manual A" "Manual B,” and "Test” When the
automatic position is selected, the P-9B Diesel will start when fire header pressure is
equal to 83 psig by pressure switch (PS-1310). The P-41 Diesel Pump will start by
sensing a pressure equal to 68 psig by pressure switch (PS-5350). Pumps may be
started manually from the Control Room.

When the manual positions are selected, either Battery A or B is chosen to power
the starter and a manual start push button is used. When in the test position, the
diesels will automatically start by normal sequence as if low pressure were sensed
on low header pressure or a manual start button was pushed on the appropriate
panel.



PALISADES NUCLEAR PLANT Proc No ARP-7
AL ARM AND RESPONSE PROCEDURE Revision 35
Page 35 of 73

TITLE: AUXILIARY SYSTEME SCHEME ER-11 [C-13)

FIRE 5YSTEM HEADER LO PRESS

| 1] 7 |13|1]2s]5

| 2] 8 |14]|20]26]32 SENE0L E’””"‘,ﬁ,ﬂﬁmﬁ

| 3] 3 |1s|21]27 ]33 Header

| 4|10 |16]| 22|28 32 _

| s |11 |17 | 23|28 |35 e

| & |12 |18 24 |30 38

Local fire header prassune

AUTOMATIC FUNCTION:

+  P-9A, Motor Driven Fire Pump is auto started by PS-1311 at 058 pslg.
»  [P0B, Diesad Fire Pump Is auto started by PS-1310 at 82 pskg.
« P41, Diesel Fire Pump IS aulo started by PS-5350 at 65 psig

OPERATOR ACTION:
»  CHECEK sysiem QIEsEUrs neconder.
« RESTART P-13, Jockey Pump DR P-94 a= necessany to retwm sysiem pressure to nomial.

« |F an unschesduled Flire Pump St&rn alamm ks received, THEN EPATCH an NPD i the Diese| Generaion
Rooms, 10 Switchgear Room, and Cable Spreading Room ta check for Sooding.

FOLLOW WP ACTION:

+ CHECK for excessive demand (le, tfpped sprays or fire hoses In use). Long term opsration of frewater
purmps &t less than B0 pelg discharge pressune may result In purg damage.

«  WHEM excess demand Is located and cormecied, THEW RESTORE Fre System linsup o nommal per
SOR-.

«  SOP-21, Fire Probestion System®




ES-401 Question 66 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 _
Group # - -
K/IA # G2.1.25
Importance Rating 3.9

K/A Statement: Ability to interpret reference materials, such as graphs, curves, tables, etc.

Proposed Question:

Given the following conditions:

The Plant has experienced a small break LOCA and has implemented EOP-4.0, “Loss of
Coolant Accident Recovery.”

Pressurizer Level indicates 60% on LIC-0101B.
Pressurizer pressure is 1500 psia.
Containment temperature is 205°F.

What is the actual Pressurizer level?

A

o

50%
56%
82%

86%

Proposed Answer: A

Explanation (Optional):

A. Correct, at 205°F, the applicant must use page 1 of Supplement 9 to determine the
corrected pressurizer indicated level, which is 54% (60% indicated minus 6% error). At
54% pressurizer corrected indicated level and 1500 psia, the actual pressurizer level is
50%.

B. Incorrect, the applicant used the correct hot calibrated (Supplement 9), but did not
account for error due to containment temperature.

C. Incorrect, the applicant used the cold calibrated (Supplement 10).

D. Incorrect, the applicant used the cold calibrated (Supplement 10) and did not account for
error due to containment temperature.

Technical Reference(s): EOP-4.0, EOP Supplement 9, EOP Supplement 10

(Attach if not previously provided,
including version/revision number)




Proposed references to be provided to applicants during examination: EOP Supplement 9, 10

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10
55.43

Comments:



PAL|SADES

HUCLEAR PLANT

PALISADES NUCLEAR PLANT
EMERGENCY OPERATING
PROCEDURE

Proc No EOP-4.0

Revision 24

Page 29 of 103

TITLE:

LOSS OF COOLANT ACCIDENT RECOVERY

INSTRUCTIONS

NOTE: Use ANY of the following to determine
Average of Qualified CETs:

-

PFC point "KCETA" (Average
of Qualified CETs)

PPC Incore Qualified CET Map
(PPC page 313)

Manual calculation. Refer to
S0OP-34, "Palisades Plant
Computer (PPC) System.”

CONTINGENCY ACTIONS

© 26, VERIFY S| Pump throttling criteria are 261 |E ANY of the 51 Pump throttling criteria
satisfied by ALL of the following: can NOT be maintained,
THEMN RAISE HPSI flow AND START
a. Based on the Average of Qualified HPSI| Pumps as necessary.
CETs, PCS subcooling meets ONE
of the following: I VALVE
PUMP
+ At least 25°F subcooled for | NUMBER DESCRIPTION
non-degraded Containment _
conditions Train 1
MO-3009 | HPSI Train 1 to L 1B
»  Greater than the minimum an 7 o moop
subcooling curve on EOP MO-3011 | HPSI Train 1 to Loop 24
Supplement 1 for degraded P-66B .
Containment conditions MO-3007 | HPSI Train 1 to Loop 1A
MO-3013 | HPSI Train 1 to Loop 2B
b. Corrected PZR level is greater than )
20% (40% for degraded Train 2
Cﬂntﬂinmentj and controlled. MO-3066 HPSI Train 2 to Loop 1B
REFER TO EOP Supplements 9
and 10. MO-3064 | HPSI Train 2 to Loop 24
P-G6A
MO-3068 | HPSI Train 2 to Loop 1A
MO-3062 | HPSI Train 2 to Loop 2B
{continue)
© = Continuously applicable step %= Hold Point




PALISADES

Proc No EOP Supplement

PALISADES NUCLEAR PLANT Supplement 5

EMERGENCY OPERATING Revision 5
PROCEDURE

Page 1of 2

TITLE: PZR Level Correction - Hot Cal

HOT CALIBRATED (LIC-0101A AND LIC-0101B)

400

aso

300

250

150

100 200
CONTAINMENT AMBIENT TEMPERATURE (degrees F)

50

25

=
™

o 2 o °
{pejeslpul wouy joenans) - (%) MONNI




PALISADES

NUCLEAR PLANT

PALISADES NUCLEAR PLANT
EMERGENCY OPERATING
PROCEDURE

Proc No EOP Supplement

Supplement 9
Revision 5
Page 2of2

TITLE: PZR Level Correction - Hot Cal

HOT CALIBRATED (LIC-0101A AND LIC-0101B)

NOTE:

PZR LEVEL ACTUAL (INCHES)
8 o

@

100

0

1000 PEIA

0

8

70

0

0

0

4

0

3 5
PZR CORRECTED INDICATED LEVEL (%)

0

2

0

1

=] L= (= Q =1 = (=]
= © L © o - L

(%) IVNL1OV 13A37 ¥Zd

Page 1 of this supplement should be used to obtain the corrected indicated level

prior to using this figure.




EOP Supplement 10

Palisades Nuclear Plant

Revision 6

Emergency Operating Procedure

Page 1 of 2

PZR Level — Cold Cal

COLD CALIBRATED (LIA-D102A AND LI-01D3A)

NG

350

300

|
250

150

100 200
CONTAINMENT AMBIENT TEMPERATURE (degrees F)
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Palisades Nuclear Plant
Emergency Operating Procedure

EOP Supplement 10

Revision 6

Page 2 of 2

PZR Level — Cold Cal

COLD CALIBRATED (LIA-0102A AND LI-0103A)

PZR LEVEL ACTUAL (INCHES)

= = = (=] (=1 =1 =] =]
w = o = e 0 - [ ] W m = (=] =]
o~ L] o4 ] - - - — - o -+ o~ =
i L i L i I i | i L L Y | L
0 T T T n T
g I DRI DRI S S S U IR |-t 41 boae breemda]
- 1 1
e i
. ok "
; =
@
. ) o
a5 P | | S A R
i . 1 W
1 R RN I I | i
: e -1 .......
1 L puils o 2]
| - o= e ¥ b SLAL T - .
| L @ HELIRLI (LI i ,.rr.f..r.- Y -
| & | : f Ui S Y 1
-1 “m ; i e 0. WEDRN, S
...... ol o= . i) R |
] _l_ : A S|
ok B N
| o Y
,* ..................... _
L .._ |
=T o
= = = = = = = =
(=1 (=] oo P (=] nry -t L]
=

(%) I¥NL1ov 13A3T ¥Zd

80 100

B0

40 50 B0 T0
PZR CORRECTED INDICATED LEVEL (%)

30

NOTE:

Page 1 of this Supplement should be used to cbtain the corrected indicated level prior to

using this figure.




ES-401 Question 67 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # 3 _

Group # - -

K/IA # G2.1.30

Importance Rating 4.4 -

K/A Statement: Ability to and operate components, including local controls.

Proposed Question:

Compo

nent Cooling Water (CCW) has been lost to Containment for greater than 10 minutes.

Per AOP-36, “Loss of Component Cooling,” why is CCW flow manually re-initiated and where is
the preferred restoration performed from?

Assume access to all plant areas is possible, all plant conditions are stable, and CCW flow
restoration is desired.

A

Manual flow is re-initiated to prevent thermal shock and possible equipment damage.
This is performed from inside Containment 590' level, using PCP & CRDM return
isolation valves.

. Manual flow is re-initiated to prevent a possible low system pressure auto start on a

standby CCW pump. This is performed from inside Containment 590' level, using PCP &
CRDM return isolation valves.

Manual flow is re-initiated to prevent a possible low system pressure auto start on a
standby CCW pump. This is performed from inside the CCW Pump Room, 590’ level,
using the CCW Return from Containment isolation (MV-CC713).

Manual flow is re-initiated to prevent thermal shock and possible equipment damage.
This is performed from inside the CCW Pump Room, 590’ level, using the CCW Return
from Containment isolation (MV-CC713).

Proposed Answer: A

Explanation (Optional):

A

Correct, flow is manually re-initiated to allow a controlled restoration of flow to
components in Containment, to prevent thermal shock and potential equipment damage
when cooling water flow is restored. Per AOP-36, with access to containment, flow is to
be restored using the PCP and CRDM return isolation valves.

Incorrect, see Choice A, flow is slowly restored to minimize the potential for thermal
shock to the system and equipment. Doing this will provide the operators better system
pressure control.

. Incorrect, see Choice A, flow is slowly restored to minimize the potential for thermal

shock to the system and equipment. Doing this will provide the operators better system



pressure control. The applicant believes containment access is not available or not
prudent and restoration should be performed from the CCW Pump room.

D. Incorrect, see Choice A. The applicant believes containment access is not available or
not prudent and restoration should be performed from the CCW Pump room.

Technical Reference(s): AOP-36 and AOP-36 bases
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 12
55.43

Comments:
Question modified from Palisades 2005 NRC Exam. Modified all distractors to better
comply with procedural validity. Stem changed to ask for the preferred restoration
method.



PALISADES NUCLEAR PLANT ProcNo  AOP-36

ABNORMAL OFPERATING Revision 1

PROCEDURE BASIS

Page 19 of 20

LOSS OF COMPONENT COOLING

(ATTACHMENT 2) COMPONENT COOLING WATER RESTORATION TO CONTAINMENT
Description:

This attachment provides guidance for restoring CCW to Containment in a controlled
manner and provides actions to be taken if CCW flow to the Containment has been lost for
greater than 10 minutes and restoration of CCW flow to the Containment is desired. The
intent of these actions is to allow a controlled restoration of flow to components in the
Containment, to prevent thermal shock when cooling water flow is restored.

Steps are provided for restoration of flow to the Containment if a Containment entry is
possible or if Containment entry is not possible.

Training Emphasis:

NONE




HUOLEAR FLANT

Proc Mo ADP-36

PALISADES NUCLEAR PLANT Attachment 2

ABNORMAL OPERATING

Rewision 1

PROCEDURE
Page 1of4

LOSS OF COMPONENT COOLING

COMPONENT COOLING WATER RESTORATION TO CONTAINMENT

NOTE:

1E COW fiow to Containment has been lost for greater tham 10 minutes, AMD restoration
is desired, THEM:

a. ENSURE CLOSED CCW Isolation Valves:

* Cw-0210 H&-0210 KEY: 337

' Cw-0211 H5-0211 KEY: 338

' Cw-0940 HE-0240 KEY: 336
b. VERIFY EK-1172, "COMPOMENT CLG SURGE TAME T-3 HIHLO LEVEL," clear.
o ENSURE at least one CCW Fump opsrating.

Step 2 will restore CCOW with containmment entry possible (prefemed).
Step 3 will restore CCW with containment entry not possible.

1E restoring CCW and Containment entry is possible, THEN:
a. CLOSE AMD OPEN one ftum, the following vabves:

' MV-CIC110, PCP P-50A CCW Clg Return

' MV-CIC112, PCP P-50B CCW Clg Return

' MV-CIC114, PCP P-60C CCW Clg Retum

* MV-CIZ118, PCP P-500 CCW Clg Retum

L] MV-CC108, CRDM Cooling Retum

LOCATION: Containment 580 Level, mear WHX-, Containment Air Cooler




LS L LR FLANT

PALISADES NUCLEAR PLANT Attachment 2

ABNORMAL OPERATING —
PROCEDURE Revision !

LOSS OF COMPONENT COOLING

COMPONENT COOLING WATER RESTORATION TO CONTAINMENT

IF Containment pressure is less than 4 psig. THEN RESET Contaimment High
Pressure Circuits by pushing the left and right high pressure reset pushbutions.

. CHFL - RESET

' CHPR - RESET

Location: Panel EC-13

IE CHF is RESET, THEM PLACE CCW Isclation Walves Handswitches to ALTO:
. H5-0910, Comp Clg Water Inlet to Cntmt Switch  KEY- 337

L HE-0811, Comg Cod Water Discharge From Contain 5w KEY: 238

L HE-0840, Comp Cod Water Discharge From Contain 5w KEY: 236

IF Comtainment pressure is greater than 4 psig and less than 35 psig, or CHP did
not reset, THEW PLACE CCW Isolation Valves Handswitches to OFEM:

. H5-0210, Comnp Clg Water Inlet to Cntmt Switch  KEY: 337

L HE-0811, Comg Cod Water Discharge From Contain 5w KEY: 238
L HE-0840, Corng Cool Water Discharge From Contsin 5w KEY: 2326
MOMNITOR CROM parameters a5 appropriate.

MOMITOR Primary Coolant Pump parameters as appropriate.

VERIFY CCOW cooled componenis tiemperatures have stabilized.




Proc No ADP-36

PALISADES NUCLEAR PLANT Attachment 2

ABNORMAL OPERATING
PROCEDURE

Rewvision 1

Fage dofd

LOSS OF COMPONENT COOLING

COMPOMNENT COOLING WATER RESTORATION TO CONTAINMENT

h. FULLY OPEN the following valves:
1 MV-CC110, PCP P-50A CCW Clg Return
* MV-CC112, PCP P-50B CCW Clg Rieturn
* MV-CC114, PCP P-50C CCW Clg Retumn
* MV-CC116, PCP P-50D CCW Clg Retumn
L MNWV-CC108, CROM Cooling Retum
LOCATION: Containment 590" Level, Mear VHX-4, Contaimment Air Cooler
3. 1E restoring CCW and Contaimment entry NOT possible, THEN:
a. UNLOCK AND CLOSE MV-CCT13, CCW from Containment.
LOCATION: COW Purnp Room, 5800 Lewel.

b. IF Comtainment pressure is less than 4 psig, THEM RESET Contaimment High
Pressure Circuits by pushing the left and right high pressure reset pushbutions.

* CHFL - RESET
1 CHPR - RESET
Location: Panel EC-13
c. IF CHP is RESET, THEN PLACE CCW Isolation Valves Handswitches to ALUTO:
1 H5-0910, Comp Clg Water Inlet to Cntmt Switch  KEY: 337
. HZ-0911, Comp Cood Water Discharge From Contain 3w KEY: 338

L HE-0840, Commp Cool Water Discharge From Contain 5w KEY: 3386




ES-401 Question 68 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 _
Group # - -
K/IA # G2.1.44
Importance Rating 3.9

K/A Statement: Knowledge of RO duties in the control room during fuel handling such as alarms from fuel
handling area, communication with fuel storage facility, systems operated from the control room in
support of fueling operations, and supported instrumentation.

Proposed Question:

The Plant is in the middle of core offload during a refueling outage. In accordance with
GOP-11, “Refueling Operations and Fuel Handling,” and LCO 3.7.12, “Fuel Handling Area
Ventilation System,” core alterations, movement of irradiated fuel, or cask movements are
required to be suspended if which of the following Fuel Handling Area Ventilation System
alignments is true:

A. Only V-8/B, Fuel Handling Exhaust Fan, is operating.
B. V-7, Fuel Handling Area Supply Fan, is operating.

C. Both V-70A/B, Fuel Handling Area Exhaust Fans, OFF.
D

. V-69, Fuel Handling Area Supply Fan, OFF.

Proposed Answer: B
Explanation (Optional):

A. Incorrect, per GOP-11, no more than one, V-8A or V-8B, can be operating to comply
with LCO 3.7.12.

B. Correct, per GOP-11, V-7 must be OFF.

C. Incorrect, per GOP-11, V-70A/B must be OFF.

D. Incorrect, per GOP-11, V-69 must be OFF.

Technical Reference(s): GOP-11
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #

Modified Bank # (Note changes or attach parent)



New X

Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 5541 10
55.43

Comments:



PALISADES NUCLEAR PLANT FProc Mo GOP-11
GEMERAL OCPERATING PROCEDURE Revision 50
Page & of 13
TITLE: REFUELING OPERATIONS AND FUEL HANDLING

5.6.3

564

57

2.7

572

If operational CAMs are not available:

a. Continuous air sampling of the affected area shall be performed when
refusling operations are in progress.

b. Samples shall he analyzed for airbome activity at two-hour intervals.

C. RIA-1817 and RIA-5712 may be used as additional indications of airbome
radioactivity levels. One or more Containment Air Coolers must be running
for RIA-1817 to draw a valid sample and the selector switch must be
positioned to the Recirculation Fans.

If core alterations or movement of irradiated fuel in Containment is in progress,
RlIA-2316 and R1A-2317T are reguired to be operahle.

a. If less than the above radiation monitors are operable, refer to Technical
Specifications LCO 3.3.6 for required actions.

FUEL HANDLING VENTILATION REQUIREMENTS (cAP047528)

When Technical Specifications LCO 3.7.12, "Fuel Handling Area Ventilation
System,” is applicable, the following system alignment is required:

0 Mo more than one V-8A/B, Fuel Handling Exhaust Fan operating

o Y-7, Fuel Handling Area Supply Fan OFF

0 YW-T0AB, Fuel Handling Area Exhaust Fans OFF

o YW-69, Fuel Handling Area Supply Fan OFF

If fuel handling ventilation changes are required when Technical Specifications

LCO 3.7.12, "Fuel Handling Area Ventilation System." is applicable, ensure that core

alterations, movement of iradiated fuel or cask movement is suspended while
changing the alignment to avoid unintended entry into LCO 3.7.12 required actions.



ES-401 Question 69 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 -
Group # - -
KIA # G2.2.12
Importance Rating 3.0 -

K/A Statement: Knowledge of surveillance procedures.

Proposed Question:

Diesel Generator (DG) 1-1 is running for a monthly surveillance test per MO-7A-1, “Emergency
Diesel Generator 1-1.” While raising load on DG 1-1 to gather two-hour load limit data, the NCO
incorrectly stabilized load at 2790 kW.

For DG 1-1 to be below the two-hour load limit, which one of the following is the least amount of
load that must be reduced?

50 kW
100 kW
150 kW

O o0 w »

300 kW

Proposed Answer: A
Explanation (Optional):

A. Correct, the two-hour load limit is 2750 kW. Reducing DG load by 50 kW would place
DG loading at 2740 kW, under the maximum two-hour load limit.

B. Incorrect, the applicant is applying the maximum value of the DBA load band of 2700
kW.

C. Incorrect, the applicant is applying the minimum value of the DBA load band of 2650 kW.
D. Incorrect, the applicant is applying the maximum continuous load limit of 2500 kW.

Technical Reference(s): MO-7A-1, SOP-22, PL-EDG Emergency Diesel Generators
Lesson Plan

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #



Modified Bank # X (Note changes or attach parent)
New

Question History: Last NRC Exam Palisades 2010
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10
55.43

Comments:
Question modified from Palisades 2010 NRC Exam. Modified stem to ask for 2-hr load
limit rather than continuous load limit. Changed distractors to accommodate the change
in the stem.



PALISADES NUCLEAR PLANT Proc No MO-TA-1
TECHMICAL SPECIFICATION SURVEILLANCE PROCEDURE Revision 94
Page 33 of 49

TITLE: EMERGENCY DIESEL GENERATOR 1-1

NOTE: Actual load readings, local and remote, should be taken simultaneously to venfy
meter calibrations.

5. RECORD engine performance data at 1.0 MW and 2.0 MW.

ACTUAL LOAD TR RACK MANIFOLD

LOAD c-04 EC-22 READING PRESSURE

(MW) PANEL PANEL {mimy) PI-EAMP-1
1.0
20

d. REPEAT Steps a through c until Diesel Generator 1-1 reaches full load
at 2.40 MW (2.30 to 2.50 MW).

e. WHEN Diesel Generator 1-1 reaches full load, THEN RECORD time below
and in Step 5.9.1a.

Time Diesel Generator 1-1 reached full load:

NOTE: Raising or lowering generator load requires only a small governor adjustment.
Small adjustment and observing system response will limit overshoot or
undershoot of desired band.

582 PERFORM the following to obtain Diesel Generator 1-1 DBA load data:

a. RAISE Diesel Generator 1-1 load to between 2650 KW and 2700 KW using
the G1-1/GSL, DIG 1-1 Governor Set Point Switch on EC-22 panel AND
RECORD time.

Time load is 2650 to 2700 KW:

NOTE: Slight power excursions outside of the band will not invalidate the test.

b. STABILIZE load AND OPERATE the Diesel Generator 1-1 for at least
15 minutes.



PALISADES NUCLEAR PLANT Proc No SOP-22
SYSTEM OPERATING PROCEDURE Revision 68
Page 49 of 115

TITLE: EMERGENCY DIESEL GENERATORS

WHEN synchroscope nears "1200" hours on meter, THEN CLOSE the
appropriate Generator Breaker:

D/G 1-1
152-107, D/G 1-1 to Bus 1C

D/G 1-2
152-213, D/G 1-2 to Bus 1D

CHECK CLOSED the Generator Breaker AND ADD approximately 50 KW to
the generator with the generator Governor Setpoint switch.

TURN OFF Synchroscope.

CAUTION

Each D/G is limited to a 2500 KW continuous
load rating and a 2750 KW two-hour load
rating.

ADJUST D/G load as follows:
1. RAISE OR LOWER D/G load with the Governor Set Point switch.
2. WHEN loading the D/G, THEN RAISE load in approximately 500 KW

increments. ALLOW Engine to run at each power level for
approximately five minutes before raising load.




ES-401 Question 70 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # 3 _

Group # - -

K/IA # G2.2.35

Importance Rating 3.6 -

K/A Statement: Ability to determine Technical Specification Mode of Operation.

Proposed Question:

Given t

Assumi

he following plant conditions:

The current time is 0400.

Reactor power is 0%.

All control rods are fully inserted.
PCS average temperature is 320°F.
PCS cooldown rate is 37°F/hr.

ng PCS cooldown rate remains stable, what MODE, as defined by Technical

Specifications, will the Plant be in at 08007

A. MODE 3
B. MODE 4
C. MODES5
D. MODE 6
Proposed Answer: C

Explanation (Optional):

A.

B.

C.

D.

Incorrect, the Plant is in Mode 3 as of 0400, but will not be in Mode 3 at 0800 given the
conditions.

Incorrect, the Plant will pass through Mode 4 during the cooldown between 0400 and
0800, however, the Plant will exit Mode 4 prior to 0800.

Correct, after 4 hours of a 37°F/hr cooldown rate, PCS temperature will be 172°F. This
would place the Plant in Mode 5.

Incorrect, no information was provided for head tensioning. Mode 6 requires one or
more head bolts less than fully tensioned.

Technical Reference(s): Technical Specifications, Section 1.1

(Attach

including version/revision number)

if not previously provided,




Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10
55.43

Comments:



Diefinitions
1.1

1.1 Definitions

LEAKAGE a. |dentified LEAKAGE (continued)

2 LEAFKAGE mio the containment atmosphere from
sounces that are both specifically kocated and known
niot b interfere with the operation of leakage

detection ems and not to be pressure boundany
LEAHAGF?id F

2 Prmary Coclant Systern [PCS) LEAKAGE through a
Steam Generator to the Secondary System (primary
to secondary LEARAGE)

b. LUnidentified LEAKAGE

All LEAKAGE (except Prirmany Coolant Pump seal
leakoff) that is not identified LEAKAGE;

¢ Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisclable fault in an PCS component body,
pipe wall, or vessel wall

MODE A MODE shall comespond to any one incluesive combinaton
of core reactivity conditon, power level, average prmary
coclant temperature, and reactor vessel head dosure bolt
tersioning specified in Tabde 1.1-1 with fuel i the reactor
vesse

OPERABLE - OPERABILITY A systern, subsystem, frain, component, or dewvice shall be
CIPERABLE or have OPERABILITY when it is capable of
perfomming its specified safety function{s) and when all
necessary attendant mstrumentation, controls, noemal or
emergency electncal power, cooling and seal water,
hebricabon, and other auxliary equipment that are required for
the system, subsystem, train, component, or device to
perfiorm its speciied safety functionis) are also capable of
perfiorming their related support functicn|s).



Table 1.1-1 {page 1 af 1)

Diefinitions
1.1

MODES
% RATED AVERAGE PRIMARY
MODE TME ooy | THERMAL COOLANT
- POWERIA) TEMFERATURE
I_h.r. ,
(*F)

1 Power Operation R >5 PLA
2 | Starup > (.89 <5 NA
3 | Het Standby < (.00 MNA > 300
2 Hok Shiutdosm™ < 0B MA& 30 =T, =200
5 Cold Shutdown™ < (0LE2 MA < 200
i Refueling™ MA M& BA

(a) Excluding decay heat

o) Al eacior vessel head closure bolts fully tensioned.

firh {ine o rrre reacinr wesse head cosare hnlts less than il tensinned



ES-401 Question 71 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 _
Group # - -
K/IA # G2.34

Importance Rating 3.2
K/A Statement: Knowledge of radiation exposure limits under normal or emergency conditions.

Proposed Question:

Given the following conditions:

¢ The Plant automatically tripped and Safety Injection actuated due to a Large Break
LOCA that occurred inside containment.

e LPSI Pump P-67B suction piping was damaged from a water hammer event.

e All attempts to isolate the leak from the Control Room have been unsuccessful.

¢ An NPO was attempting to isolate the leak locally when he slipped and was injured. The
NPO remains in the area and needs assistance.

e Another NPO, stating that he fully understands the potential health risks, has
volunteered to find the injured NPO and bring them to a low dose area.

What is the maximum allowed Total Dose (TEDE) exposure the Emergency Plant Manager can
authorize the NPO to receive while performing this task?

A. 5 REM.
B. 10 REM.
C. 25 REM.
D

. No upper limit for TEDE exposure.
Proposed Answer: D

Explanation (Optional):

A. Incorrect, this limit is the 10CFR20 annual limit for the whole body.

B. Incorrect, this limit applies to the protection of property.

C. Incorrect, this limit applies to life-saving or protection of large populations, not on
voluntary basis.

D. Correct, no upper TEDE limit applies to life-saving or protection of large populations only
on a voluntary basis to persons who are fully aware of the risks involved.

Technical Reference(s): Site Emergency Plan SEP



(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 5541 12
55.43

Comments:



PALISADES NUCLEAR PLANT SEP
SITE EMERGENCY PLAN Revision 26
Page 68 of 99

TITLE: SITE EMERGENCY PLAN

8.5

8.5.1

AID TO AFFECTED PERSONNEL
Emergency Personnel Exposure Criteria

Although an emergency situation transcends the normal requirements for limiting
exposure, there are suggested levels of exposure acceptable in emergencies. Even
under these conditions, every reasonable effort to minimize exposure must be made
and personnel must be provided with appropriate monitoring devices. Three
categories of risk versus benefit must be considered:

a. Saving of human life and reduction of injury.
b. Protection of health and safety of the public.
C. Protection of property.

In order to avoid restricting actions that may be necessary to save lives, it shall be
left to the judgment of the individual to determine the amount of exposure that he will
accept to perform an emergency action that will result in the saving of human life.
Emergency team members are instructed in radiation effects and the risks involved
for emergency doses. Basic guidelines provided to emergency team members are
the EFA recommendations contained in Table 6-3. These exposures must be
authorized by the Emergency Plant Manager (with the exception of life-saving
efforts) based on the recommendation of the TSC Rad Coordinator.

The Radiation Protection Procedures shall be followed. In the event emergency
exposure limits are approved, the same administrative methods for dose control
shall be used with the higher emergency exposure limits.

Once the emergency condition has been mitigated, steps shall be taken to recover
from the incident. All actions from this point shall be preplanned in order to limit
exposures. Normal exposure limits will be used, areas will be controlled, and
exposure of personnel documented.



PALISADES NUCLEAR PLANT

SITE EMERGENCY PLAN

TITLE: SITE EMERGENCY PLAN

SEP
Revision 26
Page 72 of 99

TABLE 6-3
GUIDANCE ON DOSE LIMITS FOR WORKERS PERFORMING EMERGENCY SERVICES
Dose Limit* . .
(rem) Activity Condition

5 all

10 protecting valuable lower dose not practicable
property

25 life saving or protection of | lower dose not practicable
large populations

=25 lifesaving or protection of | only on a voluntary basis

large populations

to persons fully aware of
the risks involved

*Sum of external effective dose equivalent and committed effective dose equivalent to
nonpregnant adults from exposure and intake during an emergency situation. Workers
performing services during emergencies should limit dose to the lens of the eye to three
times the listed value and doses to any other organ (including skin and body extremities) to
ten times the listed value. These limits apply to all doses from an incident, except those

received in unrestricted areas by members of the public during the intermediate phase of the

incident.




ES-401 Question 72 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 _
Group # - -
K/IA # G2.3.14
Importance Rating 3.4

K/A Statement: Knowledge of radiation or contamination hazards that may arise during normal, abnormal,
or emergency conditions or activities.

Proposed Question:

A welding contractor arrived on site today (9/24/16) and will be performing weld overlay work on
the Reactor Head during the upcoming outage three weeks from now. The contractor workers’
radiation exposure history in the last year is given as follows:

200 mR whole body from a medical procedure three weeks ago.

300 mR TEDE while at Monticello Nuclear Plant from 12/3/15 to 12/6/15

500 mR TEDE while at Perry Nuclear Plant from 3/6/16 to 3/13/16

800 mR TEDE while at Palisades Nuclear Plant from 5/1/16 to 5/14/16

The contract worker has provided completed NRC Form 5’s for each quarter for the past
2 years.

Assuming no dose extensions have been authorized for the worker beyond the Annual Entergy
Administrative Dose Guideline (ADG), which one of the following values is the maximum
amount of whole body radiation the worker can receive at Palisades during the upcoming
refueling outage and not exceed the Annual ADG?

A. 200 mR.
B. 400 mR.
C. 700 mR.
D. 1200 mR.

Proposed Answer: C

Explanation (Optional):

Per EN-RP-201-004, the ADG is a company-imposed occupational dose guideline used for the
purposes of maintaining doses below the regulatory dose limits established for 10CFR Part 20.
As this is occupational dose only, the 200 mR from the medical procedure does not count
towards the ADG. Additionally, the 300 mR from working at Monticello does not count as it was
during the last calendar year. Only the current calendar year accumulated dose counts towards
the ADG (500 mR + 800 mR = 1300 mR). Therefore, 700 mR of margin exists to reach the
ADG limit.

A. Incorrect, the applicant believes that the medical exposure counts as well as the prior



year exposure from Monticello.

B. Incorrect, the applicant understands that the medical exposure does not count, but
incorrectly counts the dose obtained from working at Monticello, which occurred in the
prior year.

C. Correct, the occupational dose accumulated in within the calendar year counts. (2000-
(500+800) = 700 mR margin

D. Incorrect, the applicant believes the ADG is specific to dose accumulated within the
Entergy fleet.

Technical Reference(s): EN-RP-201
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 5541 12
55.43

Comments:



NUCLEAR HOoK-GUALTY RELATED EN-RP-201 REV. 4

-
= Ent ergy MANAGEMENT

MANUAL INFORMATIONAL LI2E PAGE 9 OF 16

Dosimetry Administration

5.3, continued

[2] Maximum Annual Administrative Guidelines
- TEDE = 4.5 rem
. LDE =12 rem
- SDE, WB =40 rem
. SDE, ME =40 rem

. Declared Pregnant Woman (DPW) TEDE = 50 mrem/month, 450
mremfgestation penod.

. Minors TEDE — Minors are not allowed access to RCAs.
- Unmonitored individual TEDE = 100 mremyear
- Memhbers of the Public TEDE = 100 mremfyear
[3] Routing Annual Administrative Guidelines
. TEDE = The lesser of:
2000 mrem per year OR
5000 mrem — (1250 mrem x LG per year)
Where UQ = the number of undocumented quarters for the curment year

(EXCEPT when Lifetime TEDE is greater than or equal to the individuals age x
1 rem in which case the annual TEDE guideline will be set to 1 rem.)

- LDE =12 rem
- SDE, WB =40 rem
- SDE, ME =40 rem

- TODE =40 rem
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NUCLEAR NON-GUALTY RELATED EN-RP-201 REV. 4

MANUAL INFORMATIONAL LIZE PAGE 10 0OF 16

Dosimetry Administration

5.3[3], confinued

54
[l

[2]

- Lifetime greater than age = 1000 mrem onsite TEDE up to 2000 mrem TEDE

for year.

- Declared Pregnant Woman TEDE = 50 mremi/maonth, 400 mremi/gestation
period

- Minors TEDE — Minors are not allowed access to RCAs.

- Unmonitored Individuals TEDE = 50 mrem/month, 100 mremfyear

- Members of the General Public TEDE = 50 mrem

EXTENDING ADMINISTRATIVE DOSE GUIDELINES (ADG)

Prior to dose extension, requesting supervisor should:

{a) Evaluate dose equalization in the department, AND

(b} Check other personnel qualifications to perform tasks, AND

{c) Check other means to reduce dose.

Obtain verification of the worker's current year exposure prior to allowing a worker to
exceed 2000 mrem TEDE for the year. Any of the following may be used for

verification:

{a) An WNRC Form 5 or equivalent provided by either the worker or the licensee(s)
providing monitoring for each monitoring period, OR

{h) An MRC Form 4 or equivalent signed by the person, OR

{c) Electronic, telephone or facsimile transfer of exposure data provided by the
licensee(s) providing the monitaring.
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Dosimetry Administration

5.4, continued

[3] Extend a Radiation Workers' administrative TEDE ADG to the guidelines described in
the following table, after obtaining the indicated approvals.

NOTE

Responsible individuals may be designated to authorize dose extensions.

Exposure Guideline

Requirements

Authorzations (Mote)

Greater than 2000 mrem and less than or equal to
3000 mrem per year

Mo undocumented
quarters in the
current year

Individual's supervisor
recommends

RF Manager approves

Greater than 3000 mrem and less than or equal to
4000 mrem per year

Mo undocumented
quarters in the
current year

Individual's supervisor
recommends

Radiation Protection Manager
Spproves

Plant General Manager approves

Greater than 4000 mrem and less than 4500
mrem per year for Radiation Workers.

Greater than 400 mrem but less than or equal to
450 mrem /gestation perod

Mo undocumented
quarters in the
current year

Radiation Protection Manager
approves

Plant General Manager approves
Site Vice President approves

Greater than 1000 mrem and less than or equal to
2000 mrem for individuals whose lifetime
exposure greater than or equal to 1000 mrem * n
where n = age

Mo undocumented
quarters in the
currant year

Individual’s Supenvisor
recommends

Radiation Protection Manager
Spproves




ES-401 Question 73 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 -
Group # - -
KIA # G24.2
Importance Rating 3.9

K/A Statement: Knowledge of system set points, interlocks and automatic actions associated with EOP
entry conditions.

Proposed Question:

Which of the following conditions would result in raising the pressure setpoint portion of the
Thermal Margin/Low Pressure reactor trip?

A. Operating with Group 4 rods inserted 4” into the core instead of full out.
B. Operating with power at 95% instead of 100%.
C. Operating with Tave 2°F above program.

D. Operating with pressurizer pressure 15 psia below normal.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, the applicant incorrectly believes that this will cause ASI to be more positive,
but actually lowers temperature in the top of the core, thus allowing a greater margin to
DNB.

B. Incorrect, the applicant incorrectly believes that this will result in a lower inlet
temperature to the core, but at a lower power less heat is added so the likelihood of DNB
is lowered.

C. Correct, Operating at an elevated temperature places the plant closer to DNB conditions.
This is actually determined by T..q temperatures which will be higher with a higher Tave
and the same power level.

D. Incorrect, the applicant incorrectly believes that a lower pressure affects the trip setpoint,
but actually affects the margin to trip.

Technical Reference(s): LCO 3.3.1, PL-RPS Reactor Protection System Lesson
Plan

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)




Question Source: Bank # X

Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 1999

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 5
55.43

Comments:



Lesson Content Instructor Notes

a. Protection Against Single Failures

(1) Field Instrument Failure

OBJ 28

Predict how the following conditions will impact operation of
the Reactor Protective System:

high failure of monitored parameter input signal

(a) Failure in the high direction

If the trip unit is designed to trip on a high value of the measured plant
parameter, then a field instrument failure in the high direction will cause the
trip unit to trip.

o This will not cause a reactor trip because the logic requires two channels
to reach the set point, and only one channel is in the trip condition.

e This will not prevent a reactor trip because three operable redundant
instruments remain in service, and any two of the operable channels going
into trip will cause a reactor trip.

e The trip logic is changed from 2/4 to 1/3, unless the failed instrument’s trip
unit is bypassed.

o If the failed instrument’s trip unit is bypassed, then the trip logic is
changed to 2/3.

e This will not cause a reactor trip because the trip unit has not actuated a
trip signal in any of the three associated logic matrices.

e This will not prevent a reactor trip because three operable redundant
instruments remain in service, and any two of the operable channels going
into trip will cause a reactor trip.

o Low failure of a pressurizer pressure instrument will prevent the
pressurizer high pressure trip unit from actuating on the affected
channel, but will actuate the Thermal Margin/Low Pressure trip unit.

If the trip unit is designed to trip on a low value of the plant parameter, then a
field instrument failure in the high direction will prevent the trip unit from

tripping.

e This will not cause a reactor trip because the trip unit has not actuated a
trip signal in any of the three associated logic matrices.

e This will not prevent a reactor trip because three operable redundant
instruments remain in service, and any two of the operable channels going
into trip will cause a reactor trip.




Lesson Content | Instructor Notes |
e High failure of a pressurizer pressure instrument will prevent the
Thermal Margin/Low Pressure trip unit from actuating on the affected
channel, but will actuate the pressurizer high pressure trip unit.

e The trip logic is changed from 2/4 to 2/3, unless the failed instrument’s trip
unit is placed in the trip condition.

o If the failed instrument’s trip unit is placed in the trip condition, then the
trip logic is changed to 1/3.

OBJ 28 Predict how the following conditions will impact operation of
the Reactor Protective System:

low failure of monitored parameter input signal

(b) Failure in the low direction

i. If the trip unit is designed to trip on a high value of the measured plant
parameter, then a field instrument failure in the low direction will prevent the
trip unit from tripping.

e This will not cause a reactor trip because the trip unit has not actuated a
trip signal in any of the three associated logic matrices.

e This will not prevent a reactor trip because three operable redundant
instruments remain in service, and any two of the operable channels going
into trip will cause a reactor trip.

o Low failure of a pressurizer pressure instrument will prevent the
pressurizer high pressure trip unit from actuating on the affected
channel, but will actuate the Thermal Margin/Low Pressure trip unit.

PL-RPS Revision 5

| SLIDE 1 Basis — Thermal Margin / Low Pressure (TM/LP) Trip

(a) Thermal Margin / Low Pressure (TM/LP) Trip

i. The TM/LP trip is provided to prevent reactor operation when the DNBR
is insufficient. The TM/LP trip protects against slow reactivity or
temperature increases, and against pressure decreases.

ii. The trip set points are derived from the core thermal limits through
application of appropriate allowances for measurement uncertainties and
processing errors. The allowances specifically account for instrument
drift in both power and inlet temperatures, calorimetric power
measurement, inlet temperature measurement, and primary system
pressure measurement.




iii. Other uncertainties including allowances for assembly power tilt, fuel
pellet manufacturing tolerances, core flow measurement uncertainty and
core bypass flow, inlet temperature measurement time delays, and ASI
measurement, are included in the development of the TM/LP trip set
point used in the accident analysis.

RPS Instrumentation
3.3.1

Table 3.3.1-2 (page 1 of 1)
Thermal Margin/Low Pressure Trip Function Allowable Value

The Allowable Value for the Thermal Margin/Low Pressure Trip, Pyip, is the higher of two
values, Pmin and Pygr, both in psia:

Pmin - I?5D
Pyar = 2012{QA)QR1) + 17.0(T;y) - 9559

Where:
QA =-0.720(AS]) + 1.028; when - 0628 <ASI <-0.100
QA =-0.333(AS]) + 1.067; when - 0.100 € ASI <+ 0.200
QA =+ 0.375(ASI) + 0.925; when + 0.200 < ASI < + 0.565
AS| = Measured ASI when Q = 0.0625
ASI=00 when Q < 0.0625
QR =0412(Q) + 0.588; whenQ<1.0
QR = Q) when Q > 1.0

Q = THERMAL POWER/RATED THERMAL POWER
Tin = Maximum primary coolant inlet temperature, in °F

ASI, Tinr and Q are the existing values as measured by the associated instrument
channel.




ES-401 Question 74 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 .
Group # - -
KIA # G2.4.6
Importance Rating 3.7 -

K/A Statement: Knowledge of EOP mitigation strategies.

Proposed Question:

The Plant has entered EOP-7.0, “Loss of All Feedwater Recovery.” Both Steam Generator
levels are at 10% narrow range and slowly decreasing. Other than attempting to re-establish
feedwater, which of the following is performed to mitigate the event?

A. Cooldown the PCS Tave to less than 525°F.
B. Maintain PCS Tave less than 540°F.

C. Minimize PCS subcooling.
D

. Secure ONLY one PCP in each loop.

Proposed Answer: B
Explanation (Optional):

A. Incorrect, a cooldown to 525°F-532°F is performed to allow feeding the S/Gs with AFW,
however, since adequate shutdown margin may not be established at this point, 525°F is
the bounding low temperature.

B. Correct, the S/G steaming strategy to maintain Ta less than 540°F (the maximum post-
trip temperature) is intended to maintain existing PCS temperature and prevent
uncontrolled heatup; ensuring PCS heat removal is maintained throughout the event.

C. Incorrect, subcooling should be maximized in order to minimize potential for voiding and
to provide sufficient margin for reestablishing HPSI flow if the minimum value cannot be
maintained.

D. Incorrect, all PCPs are secured to minimize the heat input to the PCS.

Technical Reference(s): EOP-7.0
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #



Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 10
55.43

Comments:



PALISADES NUCLEAR PLANT Proc No EOP-7.0]
EMERGENCY OPERATING Revision 11
PROCEDURE BASIS Page 5 of 150

TITLE: LOSS OF ALL FEEDWATER BASIS

STRATEGY

Prior to implementing the actions provided in the Loss of All Feedwater
procedure, the operator would have performed EOP-1.0, “Standard Post Trip
Actions,” and concluded that a loss of feedwater had occurred. In the Loss of All
Feedwater procedure, the operator begins using the Safety Function Status
Checks to verify the status of the safety functions and the correct procedure has
been implemented. Loss of All Feedwater procedure actions provide instructions
on regaining and maintaining PCS inventory control, PCS pressure control, and
PCS heat removal.

The operator actions for a Loss of All Feedwater are directed at determining the
cause of the Loss of All Feedwater, minimizing heat input to the PCS, conserving
steam generator inventory, and regaining a source of feedwater to at least one
steam generator. If this is not possible, the procedure provides explicit criteria
and instructions for initiating Once-Through-Cooling. If a source of feedwater is
regained, and a cooldown is necessary, operator actions for cooldown to
shutdown cooling are provided.




HUCLEAR PLANT

Proc No EOP-7.0

PALISADES NUCLEAR PLANT

Revision 17

EMERGENCY OPERATING

PROCEDURE

Page 40f43

TITLE: LOSS OF ALL FEEDWATER RECOVERY

40 OPERATOR ACTIONS
INSTRUCTIONS CONTINGEMCY ACTIONS
© 1. VERIFY ANY of the following, at 1.1 GO TO ONE of the following:
intervals of approximately fifteen
minutes: = EOP-1.0, "Standard Post-Trip
Actions," Attachment 1, "Event
a. Attachment 1, "Safety Function Diagnostic Flowchart” AND
Status Check Sheet,” acceptance RE-DIAGNOSE the event.
critena are satisfied.
= For events initiated from a lower
b. Corrective actions to restore maode, the EOP considered
Attachment 1, "Safety Function appropriate by the Shift Supervisor.
Status Check Sheet,” acceptance
criteria are effective. = EOP-9.0, "Functional Recovery
Procedure.”
@ 2. REFER TO the Site Emergency Plan
AND CLASSIFY the event per EI-1,"
Emergency Classification and Actions.”
3. OPEN the placekeeper
AND RECORD the time of EOP entry.
NOTE:  Placing PZR heaters in AUTO or
controlling heaters manually will
be necessary for pressure
control due to the loss of main
sprays.
4. STOP ALL PCPs.
[Proc No EOP-7.0| PALISADES NUCLEAR PLANT EALISADES, |
Revision 1 EMERGENCY OPERATING
Page 54 of 150 PROCEDURE BASIS

TITLE: LOSS OF ALL FEEDWATER BASIS

Maintaining PCS subcooling greater than or equal fo [minlmum RCE subcooling]
ensures that the fluid surrounding the core is subcooled, and provides sufficient
margin for reestablishing HPSI flow if the minimum value can not be maintained.
Yoids may exist in some parts of the PCS such as the Reactor Vessel head. In
themselves, this is not a major problem, provided that the voids do not interfere with

core heat removal.




(Proc No EOP-7.0| PALISADES NUCLEAR PLANT
Revision 11 EMERGENCY OPERATING
Page 10 of 150 PROCEDURE BASIS

TITLE: LOSS OF ALL FEEDWATER BASIS

STEP 4

MOTE: Placing PZR heaters in AUTO
or controlling heaters manually
will be necessary for pressure
control due to the loss of main

sprays.
4. STOP ALL PCPs.

CEM-152 LOAF Step 4:

4.  Stop all RCPs.

Technical Basis:

A Loss of All Feedwater results in a reduction of the ability of the Steam Generators to
remove heat from the PCS. Since natural circulation heat removal is adequate to remove
the decay heat generated in the core, the PCPs are stopped to eliminate their heat input to
the PCS.




Proc No EOP-7.0| PALISADES NUCLEAR PLANT pELISADES

Revision 11 EMERGENCY OPERATING

Page 50 of 150 PROCEDURE BASIS

TITLE: LOSS OF ALL FEEDWATER BASIS

Technical Basis:

The intent of this step is to ensure that PCS TME is being controlled less than 540°F

The operator is directed to ensure T, is less than 540°F [nadmum expected post-frip
temperature] by controlled operation of ANY of the following:

. Turbine Bypass Yalve

. Atmospheric Steam Dumps

. Hogging Air Ejector

If the Condenser is available, the Turbine Bypass Valve is the preferred method for
controlling PCS heat removal. If the loss of power also caused a loss of Instrument Air
header pressure, the Atmospheric Steam Dump Valves (ASDVs) must be used to control
PCS temperature. The ASDYVs have an automatic nitrogen backup that is immediately
available for an effectively unlimited period.

If the ASDWs and Turhine bypass valve fail to operate to maintain temperature and the
additional steaming paths do not provide adequate ::cn:rlmg then TME will rise fo a

Initiation of a controlled S/G steaming path via the Hogging Air Ejector requires system
alignments using EQP Supplement 23.

Tz Can be controlled at any point less than 540° F [maximum expected post-trip
temperature] Due to plant conditions at the enfry to this EOP, T, may initially be well
below the expected posi-trip band.

For the event, S/G steaming strategy is intended to maintain existing PCS temperature and
prevent uncontrolled heatup.

This step ensures PCS heat removal and is continuously applicable.
Training Emphasis-

Mone




(Proc No EOP-7.0] PALISADES NUCLEAR PLANT

Revision 11 EMERGENCY OPERATING

Page 40 of 150 PROCEDURE BASIS
TITLE: LOSS OF ALL FEEDWATER BASIS

STEP 18

18. |E P-8C AFW Pump is operating
AMD ALL of the following
conditions exist:

*  LUnabhle to provide adequate
AFW flow

+ 5/ pressures are greater than
S00 psia

THEM LOWER T, to between
525 F and 532 °F using Turhine
Bypass Valve or Aimospheric
Cump Yalves.

CEN-152 LOAF Step:

Mone
Technical Basis:

A loss of feedwater event is the bounding condition for the Auxiliary Feedwater System.

For P-8A and P-8B the required flow is 280 gpm (140 to each) at 985 psig to both steam
generators or 280 gpm at 985 psig to one steam generator. For Pump P-8C, the required
flow far the loss of feedwater event is 280 gpm (140 to each) at 900 psia to both steam
generators or 280 gpm at 900 psia to one steam generator. Operation of the turbine
bypass system or atmospheric dump valves is required to depressurize to 900 psia (T.e
525 F to 532 F). The preceding flowrates will remove decay heat and pump heat from four
cperating primary coolant pumps. A minimum T.e of 525 F was specified since adequate
shutdown margin may not be established yet or emergency boration in progress at this
point for going below 525°F.




ES-401 Question 75 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # 3 -
Group # - -
KIA # G2.4.11
Importance Rating 3.4

K/A Statement: Knowledge of abnormal condition procedures.

Proposed Question:

Which of the following combination of conditions meets the reactor trip criteria per AOP-35,
“Loss of Service Water™?

Annunciator EK-1124, “Traveling Screen Hi DP” in alarm.

Service Water Bay level is 574’

Annunciator EK-1165, “Non Critical Serv Water Lo Press” in alarm
EK-0259, “Exciter Cooler Hi Temp” in alarm.

POON~

1and 2
1and 3
2 and 3

o o0 w >

3and 4

Proposed Answer: D
Explanation (Optional):

A. Incorrect, traveling screen high AP alarms are not reactor trip criteria. If the alarm is in
and bay level is dropping, the Dilution Water Pump(s) must be secured and reactor
power reduced. Service Water Bay level has reactor trip criteria, however, the level is
572’, which is not met in this case.

B. Incorrect, traveling screen high AP alarms are not reactor trip criteria. If the alarm is in

and bay level is dropping, the Dilution Water Pump(s) must be secured and reactor
power reduced.

C. Incorrect, Service Water Bay level has reactor trip criteria, however, the level is 572,
which is not met in this case.

D. Correct, Non-Critical Service Water pressure low combined with high exciter
temperatures meets reactor trip criteria per AOP-35.

Technical Reference(s): AOP-35
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 10
55.43

Comments:



PALISADES NUCLEAR PLANT ProcNo  AOP-35

ABNORMAL OPERATING Revision 0

PROCEDURE

Page 15 of 37

LOSS OF SERVICE WATER

REACTOR AND EQUIPMENT TRIP CRITERIA
Reactor Trip
. Service Water Bay level lowers to 572

. Operator actions are not maintaining either Crtical Service Water Header Pressure
greater than or equal to 42 psig

. Loss of Non-Critical Service Water as indicated by the following alarms:
0 EK-1165, "MON CRITICAL SERY WATER LO PRESS" (45 psig)
ND

PPC Urgent Alarm, "EXC FIELD COLD AIR RTD-31" [T_EXCITER_31] (48°C)

[=]

OR
o PPC Urgent Alarm, "EXC DIODE COLD AIR RTD-32" [T_DIODE_32] (48°C)
OR

o EK-0259, "EXCITER COOLER HI TEMP" (50°C)




ES-401 Question 76 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 2
K/IA # 009.EA2.34

Importance Rating 4.2
K/A Statement: Ability to determine or interpret the following as they apply to a small break LOCA:
Conditions for throttling or stopping HPI.

Proposed Question:

A small break Loss of Coolant Accident (LOCA) has occurred. The crew is at Step 23 of
EOP-4.0, “Loss of Coolant Accident Recovery,” SI Pump throttling.

The following plant conditions are observed:

Containment Pressure is 3.4 psig and slowly rising.
Containment temperature is 130°F and slow rising.

PCS Pressure is 1400 psia and rising.

Average CET temperature is 543°F and lowering.

PCS subcooling exceeds the minimum required and is rising.
Actual S/G levels are 64% and stable for both S/Gs.

Actual Pressurizer level is 26% and slowly rising.

RVLMS channels indicate 4 Red lights and 4 Green lights.
ONLY HPSI Pump P-66A is running.

For the given conditions:

The required action in response to S| pump throttling criteriais to __ (1) . The basis of the
action to throttle Sl pump flowisto _ (2) ?

A. (1) RAISE HPSI flow AND START HPSI Pumps as necessary
(2) Reduce potential for PCS overpressurization

B. (1) THROTTLE HPSI flow OR STOP one HPSI Pump at a time
(2) Reduce potential for PCS overpressurization

C. (1) RAISE HPSI flow AND START HPSI Pumps as necessary
(2) Reduce potential for PCS overcooling

D. (1) THROTTLE HPSI flow OR STOP one HPSI Pump at a time
(2) Reduce potential for PCS overcooling

Proposed Answer: A



Explanation (Optional):

The purpose of throttling SI pump flows is to reduce the potential for PCS overpressurization
and have better control of PZR pressure and level via normal methods. The applicant could
misunderstand the basis for this action by believing the influx of cold, borated water in excess of
the minimum required could cause an overcooling concern.

S| Pump throttling criteria is met if ALL of the following are met:

1) Average of QCET is at least 25°F subcooled or greater than the minimum subcooling
curve on EOP Supplement 1 (degraded containment conditions)

2) Corrected PZR level is greater than 20% (40% for degraded containment) and
controlled.

3) Atleast one S/G is available for PCS heat removal with corrected level being maintained
or being restored to between 60% and 70%.

4) Operable RVLMS channels indicate greater than 102 inches above the bottom of fuel
alignment plate (621°8”)

A. Correct, SI pump throttling criteria is not met. Containment is degraded in this case, as
containment pressure is greater than 3 psig. With degraded containment, pressurizer
level must be greater than 40% and it is not. Saturation temperature at 1400 psia is
587°F, therefore, subcooling is 34°F. S/G level and RVLMS indicated level are both
satisfactory. Perform RNO action.

B. Incorrect, SI pump throttling criteria is not met, see choice A for explanation.

C. Incorrect, SI pump throttling criteria is not met, see choice A for explanation. The
purpose of S| pump throttling is to reduce the possibility for PCS overpressurization.

D. Incorrect, while SI Pump throttling criteria is not met, the purpose of S| pump throttling is
to reduce the possibility for PCS overpressurization.

Technical Reference(s): EOP-4.0, EOP-4.0 Basis
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: Steam Tables

Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5



Comments:
This meets SRO criteria 10CFR55.43 (b)5 since the applicant must assess plant
conditions and determine the required procedural action in response to those conditions.
The applicant must also know the basis behind the procedural action.



PALISADES NUCLEAR PLANT

EMERGENCY OPERATING
PROCEDURE BASIS

Proc No EOP-4.0)

Revision 14

Page 63 of 311

TITLE: LOSS OF COOLANT ACCIDENT RECOVERY BASIS

NOTE:

23.

STEP 23

Use ANY of the following to
determine Average of Qualified
CETs:

PPC point "KCETA"
(Average of Qualified CETs)

PPC Incore Qualified CET
Map (PPC page 313)

+ Manual calculation. Refer to
S0OP-34, "Plant Process
Computer (PPC) System.”

VERIFY 3l Pump throttling criteria
are satisfied by ALL of the
following:

a. Based on the Average of
Qualified CETs, PCS
subcooling meets ONE of the
following:

At least 25°F subcooled for
non-degraded Containment
conditions

« Greater than the minimum
subcooling curve on EOP
Supplement 1 for degraded
Containment conditions

b. Corrected PZR level is greater
than 20% (40% for degraded
Containment) and controlled.
REFER TO EOP Supplements
9 and 10.

23.1. IE ANY of the 51 Pump throttling
criteria can NOT be maintained,
THEN RAISE HPSI flow AND
START HPSI Pumps as necessary.

VALVE
PUMP
HUMEBER | DESCRIPTION
Train 1
MO-3009 | HPSI Train 1 to Loop 1B
MO-3011 HPSI Train 1 to Loop 24
P-£6B
MO-3007 HPSI Train 1 to Loop 14
MO-3013 HPSI Train 1 to Loop 2B
Train 2
MO-3066 HP5I Train 2 to Loop 1B
. MO-3064 HPSI Train 2 to Loop 2A
) MO-3068 HP5SI Train 2 to Loop 1A
MO-3062 HPSI| Train 2 to Loop 28




[ Proc No EOP-4.0| PALISADES NUCLEAR PLANT

Revision 14 EMERGENCY OPERATING

Page 64 of 311 PROCEDURE BASIS

TITLE: LOSS OF COOLANT ACCIDENT RECOVERY BASIS

c. Atleast one S/G is available for
PCS heat removal with
corrected level being
maintained or being restored to
between 60% and 70%.

REFER TO EOP Supplement
11.

d. Operable RVLMS channels
indicate greater than 102 inches
above the bottom of fuel
alignment plate (621" 8").

CEN-152 L OCA Steps 18 and 19

18.  IF HPSI pumps are operating,
AND ALL of the following
conditions are satisfied:

RCS subcooling is greater than
or equal to [minimum RCS
subcooling]

Pressurizer level is greater than
[minimum level for inventory
control] and NOT lowering

At least one steam generator is
available for RCS heat removal
with level being maintained or
restored to [normal control
band].

- Reactor vessel level is greater
than [top of the hot leg nozzles]

THEN throttle HPSI flow or stop
ONE HPSI pump at a time.




PALISADES NUCLEAR PLANT |ProcNo EOP-4.0

EMERGENCY OPERATING Revision 14

PROCEDURE BASIS Page 65 of 311

TITLE: LOSS OF COOLANT ACCIDENT RECOVERY BASIS

19. IF ANY of the HPSI throttle criteria
can NOT be maintained,
THEN:
a. Raise HPSI flow.

b. Stapt HPSI pumps as
necessary.

Technical Basis:

The intent of this step is to establish the conditions that must be met before Sl flow can be
reduced during an event.

For some events, the Sl pumps will run continuously for a long period of time while PCS
inventory, pressure, and heat removal control are being regained. In some cases, control
of these three safety functions is not regained during the event and the S| pumps run for
the duration of the event recovery. Throttling of S1 is expected when the SIAS actuation
was spurious, the leak rate can be accommodated by Sl and Charging flow when PCS
pressure lowers, or when a leak is isolated.

The following S1 Pump throttling criteria are provided:

a. PCS subcooling is greater than or equal to [minimum RCS subcooling] or greater
than the minimum subcooling curve for degraded Containment conditions in EOP
Supplement 1. Representative CET temperature (from PPC data or manual
calculation using OA-108) is used due to the location of the CETs. When natural
circulation is in progress, the CETs provide the best indication of fluid conditions
adjacent to the core. The CETs do not rely on loop flow (as do the loop RTDs) for
detecting fluid conditions adjacent to the core. With no flow in the loops, the loop
RTDs may not provide adequate indication of core fluid conditions.

Maintaining PCS subcooling greater than or equal to [minimum RCS subcooling]
ensures that the fluid surrounding the core is subcooled, and provides sufficient
margin for reestablishing HPSI flow if the minimum value can not be maintained.
Voids may exist in some parts of the PCS such as the Reactor Vessel head. In
themselves, this is not a major problem, provided that the voids do not interfere with
core heat removal.

b. PZR level being controlled greater than [minimum level for inventory control]
coexisting with PCS subcooling greater than or equal to [minimum RCS
subcooling] indicates that adequate PCS inventory exists to allow throttling or
stopping Sl flow.
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TITLE: LOSS OF COOLANT ACCIDENT RECOVERY BASIS

«  Reactor vessel level is greater
than [top of the hot leg nozzles]

THEN throfile HPSI flow or stop
COMNE HPSI pump at a time.

Technical Basis:

The intent of this step is to ensure that HPSI flow is reduced or HPS1 Pumps are stopped if
S| Pump throttling criteria are met.

If HPS1 Pumps and Charging Pumps were staried by SIAS sequencing, then this step is
used to reduce the chances of overpressurizing the PCS and low temperature stressing of
the Reactor Vessel.

If all of the 51 Pump throttling criteria are met, the operator may either throttle the HPSI
injection valves or stop HPS1 pumps as necessary. The operator should recognize that
when HPSI flow is throttled, the core and PCS may heat up until S/G heat removal (PCS
heat removal) can be increased by the operator. Depending upon how long the adjustment
takes, the PCS fluid could expand appreciably, thereby further complicating the event
recovery.

If HPS1 Pumps and Charging Pumps were started by SIAS, then this step is used to reduce
the potential for overpressurizing the PCS.

Training Emphas

The normal throttling process should be to first throttle one pumps discharge valves or
secure the first pump. The second pumps discharge valves should then be throtiled and
finally the second pump is secured. When throttling HPSI flow, the operator should
attempt to maintain balanced flow to each loop.

i N Cauti Namings:
Maone

Deviations from EPG:

This step uses the plant specific method for determining the necessity for throttling HPSI
flow or stopping HPSI Pumps and is consistent with CEMN-152 intent.




ES-401 Question 77 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 1
K/IA # 000038.G2.1.20
Importance Rating 4.6

K/A Statement: Ability to interpret and execute procedure steps.

Proposed Question:

Given the following:

EOP-5.0, “Steam Generator Tube Rupture Recovery,” has been implemented due to a
Steam Generator Tube Rupture in progress on the ‘A’ S/G.

‘A’ S/G has been isolated per EOP-5.0.

‘A’ S/G pressure is 840 psia.

‘B’ S/G pressure is 560 psia.

Pressurizer pressure is 930 psia.

Pressurizer level is 42%.

PCS temperature is 508°F.

For these conditions, which of the following actions, regarding Pressurizer pressure, will the
CRS direct in accordance with EOP-5.0?

A.
B.
C.

D.

Raise Pressurizer pressure to re-establish adequate subcooling margin
Raise Pressurizer pressure to prevent backflow dilution of the PCS
Lower Pressurizer pressure to ensure Main Steam Safety Valves remain closed

Lower Pressurizer pressure to minimize leakage into the ‘A’ S/G from the PCS

Proposed Answer: D

Explanation (Optional):

Pressurizer pressure shall be maintained per the following criteria of EOP-5.0 Step 17
(continuously applicable):

A.

Less than 940 psia
Within the limits of EOP Supplement 1
Preferably within 50 psid of the isolated S/G pressure

Incorrect, subcooling margin is adequate at approximately 33°F. EOP Supplement 1
requires a minimum of 25°F subcooling.

Incorrect, raising Pressurizer pressure would prevent backflow to the PCS; however, per
the EOP basis document, the amount of dilution would not jeopardize shutdown margin

. Incorrect, Pressurizer pressure is maintained less than 940 psia in order to prevent the



MSSVs from opening.

D. Correct, the Pressurizer pressure and ruptured S/G pressure should be within 50 psid of
each other. Maintaining PCS pressure approximately equal to or less than the affected
S/G pressure allows for minimum from the PCS into the S/G.

Technical Reference(s): EOP-5.0, EOP-5.0 Basis, EOP Supplement 1
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This meets SRO-only criteria 10CFR55.43 (b)5 as the applicant must assess plant
conditions and then direct procedural action to mitigate the event/transient as well as
understanding the basis of why the action is being taken.
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EMERGENCY OPERATING
PROCEDURE
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Revision 19

13 of 59

Page

TITLE: STEAM GENERATOR TUBE RUPTURE RECOVERY

C.

@ = Continuously applicable step

INSTRUCTIONS

@ 17. DEPRESSURIZE the PCS by
performing ALL of the following:

a. MAINTAIN PZR pressure within ALL

of the following critena:
+  Less than 940 psia

= Within the limits of EOP
Supplement 1

+  Preferably within 50 psid of the
isolated S5/G pressure

b. OPERATE Main or Auxiliary Spray

valves.

1E SI pump throttling cnteria are met,
THEN PERFORM ANY of the
following:

1) THROTTLE HPSI flow

2) CONTROL charging and
letdown flow

171

CONTINGENCY ACTIONS

IF PZR pressure can NOT be lowered
and maintained within ALL of the
following criteria:

Less than 940 psia

Within the limits of EOP
Supplement 1,

Preferably within 50 psid of the
isolated S/G pressure

THEN OPERATE the PORVs as
follows:

a.

*= Hold Point

ENSURE OPEN PORY Isolation
Valves. Refer to SOP-1B, "Primary
Coolant System - Cooldown,”
Attachment &.

MAINTAIN PZR pressure within
limits of EOP Supplement 1.

PLACE BOTH of the following
PORV LTOP enable keyswitches
to ENABLE:

HS-0105A (KEY: 1)
HS-0105B (KEY: 4)

CYCLE one PORY using the
handswitch to OPEN and AUTO or
CLOSE as necessary to attain the
desirad pressure.

PENV-1042B
PRV-1043B
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TITLE: STEAM GENERATOR TUBE RUPTURE BASIS

CEN-152 SGTR Step 9:

*9.  Depressurize the RCS: 9.1 [IF pressurizer pressure can NOT
be lowered and maintained within
a. Maintain pressurizer pressure the specified criteria,
within ALL of the following THEN gperate the [PORV(s) or
criteria: pressurizer vent(s)].

- Less than [lowest MSSV
setpoint]

= [Approximately equal] to the
most affected steam
generator pressure

= [Post Accident PT curves]

= [RCP NPSH limits]

b. Operate main or auxiliary
pressurizer spray.

c. IF HPSI throttle criteria are met,
THEN:

1} Control charging and
letdown flow.

2) Throttle HPSI flow as
necessary.

Technical Basis:

The intent of this step is to minimize the transfer of inventory from and to the PCS, to
prevent lifting the Main Steam Safety Valves and establish control of PCS pressure.

The procedural goals associated with PCS Pressure Control are:

. Providing subcooling to support the core heat removal process,

. Avoiding overpressure situations for PTS and RT NDT considerations,

. Minimizing the pressure differential between the S/G and the PCS to minimize the
leakage,

. Deliberately creating a primary to secondary differential pressure to establish

backflow to control affected S/G level rise,
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Revision 1 EMERGENCY OPERATING

Page 44 of 210 PROCEDURE BASIS

TITLE: STEAM GENERATOR TUBE RUPTURE BASIS

. Reduce S/G pressure/temperature,
. Controlling PCS pressure below the Main Steam Safety Valve (MSSV) lift pressure
to prevent uncontrolled release of radioactivity to the environment.

Pressurizer pressure may be reduced by any of the following:
1. Operation of Pressurizer sprays and heaters.

2. Control of charging pumps, letdown and HPSI pumps (if HPSI Stop/Throttle criteria
are met).

3. As a last resort, by operating the PORVs. Pressure control by this method requires
close operator attention, because the resultant pressure decrease when the
PORV(s) is opened can be dramatic. In addition, the operator must closely monitor
PCS inventory control and pressure/ temperature conditions in the RDT/Containment
while utilizing this method.

Maintaining the PCS pressure within the limits of the [Post Accident PT curves],
[approximately equal] to the isolated S/G pressure and below the [lowest MSSV lift
setpoint] will minimize the loss of primary fluid to the secondary side and the possibility of
overfilling the isolated S/G. This action will minimize the potential for release of radiation to
the environment by minimizing PCS to S/G leakage. Maintaining PCS pressure
approximately equal to or less than the affected S/G pressure allows for the backflow of
secondary water into the PCS which provides several operational benefits.

These benefits include:

. S/G level can be maintained within the indicating range,

. Controlling S/G level, the probability of filling the main steam piping with water is
greatly reduced,

. Use of the blowdown system for S/G level control can be minimized, thus minimizing
contamination of the secondary,

. Depressurization of the isolated S/G can be performed without steaming to the
condenser or to the atmosphere,

. Less secondary makeup water is required for the PCS cooldown.

Boron dilution of the PCS will occur due to unborated secondary water flowing through the
tube rupture into the PCS. However, under most circumstances, this dilution will not
threaten the maintenance of adeqguate shutdown margin.
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ES-401 Question 78 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 1
K/IA # CE/EO06.EA2.1
Importance Rating 3.9

K/A Statement: Ability to determine and interpret the following as they apply to the (Loss of Feedwater):
Facility conditions and selection of appropriate procedures during abnormal and emergency operations.

Proposed Question:
Given the following:

o The Plant has entered EOP-7.0,’Loss of All Feedwater Recovery.”
¢ The Plant has experienced a loss of all instrument air.
e P-8A and P-8B, Auxiliary Feedwater Pumps, are NOT available.

Which one of the following procedures will the CRS use to feed the Steam Generators using
P-8C, Auxiliary Feedwater Pump, for the above conditions?

A. EOP Supplement 19, "Alternate Auxiliary Feedwater Methods."
B. AOP-37, "Loss of Instrument Air."

C. SOP-12, "Feedwater System."
D

. EOP Supplement 31, "Supply AFW Pumps from Alternate Sources."

Proposed Answer: A
Explanation (Optional):

A. Correct, EOP Supplement 19 contains directions for manually initiating AFW flow by
manually operating AFW control valves without air.

B. Incorrect, the applicant may believe there is guidance in AOP-37 for manually operating
the AFW control valves without instrument air.

C. Incorrect, the applicant may believe there is guidance in SOP-12 for manually operating
the AFW control valves without instrument air.

D. Incorrect, the applicant may believe there is guidance in EOP supplement 31 for
manually operating the AFW control valves, however, this procedure is used to establish
a water source if T-2 is not available.

Technical Reference(s): EOP-7.0, EOP Supplement 19
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective:

Question Source:

Question History:

(As available)

Bank # X
Modified Bank # (Note changes or attach parent)
New

Last NRC Exam Palisades 2010

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Memory or Fundamental Knowledge

Comprehension or Analysis X
55.41
55.43 5

This question meets the criteria for an SRO-only question because the applicant must
assess the facility conditions given in the stem and use those conditions to select the
appropriate procedure to mitigate the consequences a loss of all feed water using AFW
flow control valves in manual.



PALISADES NUCLEAR PLANT ProcNo  EOP-7.0
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PROCEDURE Page 8 of 43

HUCLEAR PLANT

TITLE: LOSS OF ALL FEEDWATER RECOVERY

INSTRUCTIONS CONTINGENCY ACTIONS

NOTE: Steps 9, 11 through 17 may be
performed concurrently.

9. |F Auxiliary Feedwater from T-2 is
desired,
THEN RESTORE Auxiliary Feedwater
flow to at least one SIG by performing
ANY of the following:

a. VERIFY power is available to P-BA a.1 INITIATE actions to restore power
and P-8C. to P-BA and P-8C. Referto AQP-B,
"Lo=s of Bus 1C" and AOP-9, Loas
of Bus 10," respectively.

b. INITIATE actions to restore Auxiliary
Feedwater locally.
Refer to EOP Supplement 19.

c. ISOLATE T-2 from the Hobtwell.
Refer to EOP Supplement 23,
Step 2.0.

10. |E ALL of the following conditions are
met:

*  Main Fesdwater from the
Condenser will be used

+  T-2is NOT available as a makeup
source to the Hotwell

THEM ISOLATE T-2 from the Hobwell
Refer to EOP Supplement 28, Step 2.0




Palisades Nuclear Plant

Emergency Operating Procedure

EOP Supplement 19

Revizion 11

Page 12 of 22

Alternate Auxiliary Feedwater Methods

5.0 CONTROL OF APW FLOW TO 5/Gs USING CONTROL VALVES
TABLE 1
Flow AC
To Control Panel Panel
Fump Ciontrol Fl Fower to
56| Somo” | Room FIC | C-150 HIC | C-33 HIC ey
. ~ _ Y10
- aa | A | CVv-OT8 | FicO748 | HICOT4eC | HICOT48 | FloTaea | 00
PEB | .5 | cvorer | micorer | micomere | Hicorr | FroTara BiEHDE
. |CvoraTa ) ~
e & | Sl | Fle-orsTa NA | HICOTITA | FLOTIT | oo
— [ CVOT A ) ~ BKR 14
B | o | FIC-07384 MA | HICO7T38A | FLOT38

—

CONTROL flow to one or both 5/Gs by throtling the associated AFWN
fiow confrol vahve identified in Table 1 from any of the fiollowing
pricrtized locations:

a. Control Room

b. C-150

- Pansl C-33

d.  Locally at the selected vabve as follws. Refer to Table 2.
(Page 16)

11 MANUALLY OPERATE the selected control valwe

handwheel to the FULL CLOSED position.

2} IS0LATE the air supply fo the selected confnol valve.

3) BLEED OFF air pressure through the PCVilter drain.

4} THROTTLE OPEMN the selected control valve with the
handwhesl to achieve the desired S/G flow rate.
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Alternate Auxiliary Feedwater Methods

NOTE:

NOTE:

FI-O727F and FILOT48C are located in 580 CCOW Room.
e, |F 55 level or flow indication for P-BAB APW Pumps is
unavailable from Control Room, C-150, and C-33,
THEM PERFORM the following:

1) ALMGHM local gauge FI-OT2TF (AFPW Flow to 55 E-B0B) as
fiollonars:

a) ENSURE CLOSED:
+ FLOTZTF Lo Cal'Drain (13)

#  FLOTITF Hi CallDraini {14)

b) ENSURE OPEN at leastone (1) full tum FI-OTZTF
Bypass (IB].

¢l SLOWLY OPEM FI-0727F Lo Side lsol (11).

d)  SLOWLY OPEM FI-0727F Hi Side Isol (12

]  SLOWLY CLOSE FI-O7ZTF Bypass (IBL
Figure 4 shows the tolal AFW fiow required to remove decay heat.

fi REFER TO Figure 4 (page 22} to determine required
flow rate to maintain 54G levelremoee decay heat.

2)  ALMGM kocal gauge FI-0T42C (AFW Flow to 506G E-504A) as
fiollowrs:

a) ENSURE CLOSED:
#  FLO7T4RC Lo CalDrain (13}

«  FLOT4BC Hi CalDrain (14)

b) ENSURE OPEM atleastone (1) full tum FI-O742C
Bypass (IB].

) SLOWLY OPEN FI-0748C Lo Side |solation (11).
dj  SLOWLY OPEN FI-0748C Hi Side Isolation (12).

EOP Supplement 19
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Alternate Auxiliary Feedwater Methods

] SLOWLY CLOSE FIX0742C Bypass (IBL
MOTE: Figurs 4 shows the total AFW fiowr required to remove decay heat

fi REFER T Figure 4 (page 22} to determine required
flows rate to maintain 5G leveliremove decay heat.

MOTE: FIO07384 and FI-OF37A are located in West Safeguards on the west wall.

f.  IE SG level or fiow indication for P-2C ARW Pump is unavailable
from Control Rioom, C-150, and C-33,
JTHEN PERFORM the following:

1) ALKGN local gauge FI-OT38A [(AFW Flow o 530G E-50B) as
followars:

a) ENSURE CLOSED:
*  FlLOT354A Lo CaliDrain (13)

#  FIO7T384 Hi Cal'Drain (M)

b1 ENSURE OPEM atleast one (1) full tum FIHOT384
Eypass (1B).

¢} SLOWLY OPEN FI-0726A Lo Side Isol (1),
d) SLOWLY OPEN FI-072384 Hi Side Isol (12).
e) SLOWLY CLOSE FI-OT38A Bypass (IB).

MOTE: Figure 4 shows the total AW flow required to remove decay heat.

fi REFER TO Figure 4 (Fage 22} to determine required
flow rate to maintain 55 level/remove decay heat.

2)  ALIGN kocal gauge FI-OT3TA (AFW Flow to 3/G E-50A) as
fiollomars:

a) ENSURE CLOSED:
*  FILOTATA Lo CaliDrain (13)

&  FLO737A Hi Cal'Drain (M)
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Alternate Auxiliary Feedwater Methods

b) EMNSURE OFPEM at least one (1) full tum FI-O7T3TA
Bypass (IB].

c)  SLOWLY OPEN FI-073TA Lo Side Isol (11).

di SLOWLY OPEM FI-073TA Hi Side Isal (12).

2] SLOWLY CLOSE FI-0737A Bypass (IB).
HOTE: Figure 4 shows the total ARPW flow required to remcowee decay heat.

fi REFER TO Figure 4 (FPage 22} to determine required
flow rate to maintain 3G levelremove decay heat.

EOP Supplement 19

Palisades Nuclear Plant
Emergency Operating Procedure

Revizion 11

Page 16 of 22

Alternate Auxiliary Feedwater Methods

TABLE 2
Bir
Cﬂ“" Isolation | PCViFilter Location
alve Valve
3 = Mear 5 End of
CNVOT2T | BIW-CAZE2 CVOT2T - COW R
Mear Ctmt Wall
CWV-OT49 | BIWV-CAIES 2POVOT40 SE Comer
COW Hx Rm
Meaar MW
CV-07368 | BIWV-CA3ES | POV-0T3EA | Comer - West
Safeguards
Mear South and
CV-O7F3aTA | BIWV-CA3ET | POV-OTITA WEE.::?" )
Safeguards




ES-401 Question 79 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 1
K/IA # 055.EA2.02
Importance Rating 4.6

K/A Statement: Ability to determine or interpret the following as they apply to a Station Blackout: RCS
core cooling through natural circulation cooling to S/G cooling

Proposed Question:
At time 1330, a Station Blackout occurred.
The crew entered EOP-3.0, “Station Blackout Recovery,” with the following conditions:

e PCS pressure is 1905 psig and slowly lowering.

o P-8B AFW Pump tripped on overspeed and cannot be reset.
e Both S/G Levels are lowering.

e Loop Tcod temperatures are 495°F and lowering rapidly.

e Loop Thot temperatures are 535°F and rising slowly.

¢ Qualified CET indicate 542°F and rising slowly.

Complete the following statements:
To ensure that the PCS is cooled by Natural Circulation, safety related 2400 VAC power must
be restored from an Emergency Diesel Generator by time __(1) _in accordance with the

FSAR, Station Blackout Analysis.

To maintain Natural Circulation conditions for the temperatures given above, the CRS should
direct the NCO to throttle the ADVs __(2) .

A. (1) 1430
(2) OPEN

B. (1) 1430
(2) CLOSED

C. (1) 1730
(2) OPEN

D. (1) 1730
(2) CLOSED
Proposed Answer: D

Explanation (Optional):



15 minutes following the SBO, Natural Circulation is developing. Thot and Tcoa Separate, but the
delta T between should be no more than 50°F per Natural Circulation criteria. For the given
conditions, the delta T is at 40°F with Tyt slowly rising. Since Teoq is lowering at an accelerated
rate, the ADV’s need to be throttled closed to reduce the cooldown rate in order to maintain loop
delta T < 50°F.

A. Incorrect, see explanation and selection ‘B’

B. Incorrect, Palisades is a DC coping unit and the FSAR SBO analysis assumes a 4 hour
duration until AC power has to be restored. The applicant could chose the 2 hour time
requirement as the station batteries are rated at 2 hours without performing the load
shed, however, this is not in accordance with EOP-3.0. By performing the DC load
shed, within the 30 minute time requirement per the FSAR, the 4160VAC safety bus
power restoration requirement is expanded to 4 hours.

C. Incorrect, see explanation.

D. Correct, see explanation. FSAR SBO safety analysis takes credit for the operator action
of establishing 4160VAC safety bus power within 4 hours.

Technical Reference(s): EOP-TCA 20, EOP-3.0
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This meets SRO criteria 10CFR55.43 (b)5, for the assessment and procedural selection
to comply with the SBO safety analysis in the FSAR which has time requirements as part
of the facility license to ensure that PCS Core Cooling is established and maintained
through Natural Circulation.
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PROCEDURE BASIS

EOP TIME CRITICAL OPERATOR ACTION BASIS

TCA 20- Failure to close DG supply breakers
Description

This cperator action is assodated with recovery from failure of breakers or associated breaker
control circuits o realign the power supply to the safetly related buses 1C and 10 from the normnal
[off-site) power supply fo the diesel generators following a LOOP. The power supply breakers to
buses 1C and 10 from the safeqguards bus are 152-108 and 152-203, and from the startup
transformier are 152-106 and 152-202. These breakers must open (if they are dosed) to permit the
DG supply breakers 152-107 and 152-213 io close in order to supply buses 1C and 1D from their
associated diesel generator. The failures considered for this recovery action are failure of
breakers 152-105, 152-108, 152-202 or 152-203 to mechanically ocpen, failure of breakers
152-107 or 152-213 to mechanically dose or failures associated with any of the breaker control
circuits. The operators must identify the cause of the failure, open or close (as necessary) the
failed breaker or electrically disable the permissive logic.

Socenario:

A Loss Of Offsite Power event occurs.

Failure of both DGs to load on to their associated buses (SBO).

Turbine-driven auxiliary feedwater (AFW) pump receives starts.

Station batteries depleted at 4 hours.

Instrumentation and control are lost following batiery depletion - turbine-driven pump fails.
Failure o recover an AC power source (off-site power or DG) leads to prevent core damage.

R

Latest Time: 4 hours

TMING

Start Time

The time of the abmormal event. Usually t = 0 sec
lling Signal Time

This is the time the compelling signal is received in the confral room. This is the time after
occurmence of the abnormal event.

Compelling Signal Time: 0 minutes
ReferencaBasis: Station Blackout event indicators as descrbed in the compelling signals. This
occurs immediately after the LOOP event.

Fapge Fage 43 of 85
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EMERGENCY OPERATING Revision D

PROCEDURE BASIS Page Page 44 of 85

EOP TIME CRITICAL OPERATOR ACTION BASIS

Median Cognitive Response Time

This is the timme cperators respond to the compelling signal. It could be as eardy as the time of the
compelling signal. The median response time is typically cbtained from actual data (if available),
plant simulator exercises, operator interviews, or from industry data (simulator exercises).

Median Cognitive Flesponse Time: 15 minutes
Basis: Time to implemsnt ECOP-1.10 Actions and E0P-3.0 steps pricr to the associated step.

Action Time

This is the time to perform actions after comect diagnosis of the compelling signal. This includes
preparation tme (e.g... donming protective clothing), travel time, manipulation time, etc.

Action Time: 85 minutes
Basis: See reference EA for a detailed listing of the actions included.

5 Time

This is the latest time available to comectly perform the action and siill avoid an undesirable state.
The undesirable state is core damage (defimed as peak dad temperature excesding Z200°F) or
containment failure. | could also be the latest time to perform an action that is dictated by the
latest start time of subseguent actions. As an example, the systam time for action #1 is the start
timne of acton #2. The start time of acton #2 is the latest ime to begin the action to avoid an
undesirable plant state.

Systern Time: 240 minutes
Basis: Time to station battery depletion

limg Signal

Station blackout conditions

Diies=l generator trouble alarms

Indication of tramsmission line and starbup or safeguards transformer voltage
Associated EOPs

The PRA estimates that there is approxmately 856 minutes from the time a flow control valee fails in
thie full cpen position [after battery depletion) that the steam generator will overfill and water will
enter the steam lines.

PRA reference - EA-P3A-DG-REC-03-14, Revision 0, "Calculation of Four Hurnan Ermor Recovery
Ewvents to be Used im Loss of Offsite Powsr Scenanos”




NUCLEAR PLANT

PALISADES NUCLEAR PLANT
EMERGENCY OPERATING
PROCEDURE —

Proc Mo EOP-3.0

Revision 17

16 of 44

STATION BLACKOUT RECOVERY

ACTIONS\EXPECTED RESPONSE

22_|F Instrument Air Compressors are not
available,
THEM VERIFY the following:

a. EK-1348, "N2 HEADER LO PRESS,
is clear.

b. EK-3531, "AUX FW CVs BACKUP N,
LOW PRESSURE," is clear.

23. PERFORM EOQF Supplement 36.

@ 24 VERIFY natural circulation flow in at
least one PCS loop by all of the
following:

+  Core AT less than 50°F (Average of
Qualified CETs minus T¢)

+  Loop Tys and Loop Tes constant or
lowering

+  Average of Qualified CETs at least
25°F subcooled

+ Difference between Loop T, and
Average of Qualified CETs is less
than or equal to 15°F

@ = Continuously applicable step

RESPONSE NOT OBTAINED

a.1 REFER TO ARP-8, "Safeguards Safety
Injection and Isolation Scheme EK-13
(EC-13)."

b.1 REFER TO ARP-24, "Cooling Towers
Scheme EK-35 (EC-126)."

. N2 Station 1 AND N2 Station 2 local
pressure greater than 500 psig

LOCATION: Station 1 - 590"
Component Cooling Room
Station 2 - 590° Turbine Building
Morth of E-4A

24 1 ENSURE proper control of 5/G feeding and
steaming rates.




ES-401 Question 80 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # - 1

Group # - 1

K/IA # 000056.G2.2.22

Importance Rating 4.7

K/A Statement: Knowledge of limiting conditions for operations and safety limits.

Proposed Question:

Given the following:

The Plant is in MODE 6 with core offload in progress.

All 2400VAC busses are being supplied by Safeguards Transformer 1-1.
Switchyard Rear "R" bus has been de-energized for maintenance.

A Loss of Offsite Power occurs due to a Safeguards Transformer 1-1 fault and both
Diesel Generators (DG) energize their respective 2400VAC busses.

For these conditions, which one of the following describes the Technical Specification 3.8.2 “AC
Sources — Shutdown” implications for this event and why?

A

LCO 3.8.2 is met because Station Power Transformer 1-2 is a qualified offsite source in
Mode 6.

LCO 3.8.2 is met because both DGs are operable and supplying the 2400 VAC safety-
related busses.

. LCO 3.8.2 must be entered because no required offsite source is available to supply the

2400 VAC safety-related busses.

LCO 3.8.2 must be entered because only one of two qualified offsite sources required to
be operable in MODE 6 is available.

Proposed Answer: C

Explanation (Optional):

A

Incorrect, although Station Power Transformer 1-2 is considered a qualified offsite
source in Mode 5-6 or defueled, it is not considered available unless backfeed is actually
aligned through the Main Transformer No 1 to be able to power 2400 VAC busses. One
operable offsite circuit ensures that all required loads may be powered from offsite
power. Any of the three offsite supplies, Safeguards Transformer 1-1, Station Power
Transformer 1-2, or Startup Transformer 1-2 is acceptable as a qualified circuit.
Incorrect, LCO 3.8.2 requires at least one qualified offsite source and at least one DG
operable.

Correct, there must be a minimum of one of three qualified offsite sources operable to
supply the 2400 VAC busses.



D. Incorrect, the applicant believes that two offsite power sources are required to be
operable in Mode 6, which is true for Modes 1-4.

Technical Reference(s):

(Attach if not previously provided,
including version/revision number)

LCO 3.8.1, LCO 3.8.2 & Bases

Proposed references to be provided to applicants during examination: None

Learning Objective:

Question Source:

Question History:

(As available)

Bank #
Modified Bank # X (Note changes or attach parent)
New

Last NRC Exam Palisades 2008

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Memory or Fundamental Knowledge

Comprehension or Analysis X
55.41
55.43 2

This question meets the criteria for an SRO-only question as the applicant must
understand and apply Tech Spec conditions and actions in accordance with rules of
application requirements and understand the bases for the spec.

Question modified from Palisades 2008 NRC Exam. Modified stem to change scenario
to a Loss of Offsite Power with information that both D/Gs started to supply their
respective busses. Additionally, information that Station Power Transformer 1-2 was
capable of being used via Main Transformer backfeed was removed.



3.8 ELECTRICAL POWER 3YSTEMS

3.8.2 AC Sources - Shutdown

AC Sources - Shutdown

382

LCO 382 The following AC elecirical powsr sources shall be OPERABLE:

a. One qualified circuit between the offsite fransmission network and
the onsite Class 1E AC electrical power distribution subsystemi(s)
required by LCO 3.8.10, "Distribution Systems - Shutdown™; and

b. One Diesel Generator (D) capable of supplying one irain of the
ongite Class 1E AC electrical power distribution subsysiem(s)
required by LCO 3.8.10.

APPLICABILITY: MODES 5 and 6,
Dwring movement of imadiated fuel assemblies.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A_  The required offsite circuit
inoperable.

MOTE
Enter applicable Conditions and
Required Actions of LCO 3.5.10,
with one required train
de-energized as a result of
Condition A.

A Declare affected
required feature(s) with
no offsite power
available inoperable.

OR

A2 Suspend CORE
ALTERATIONS.

AND

Immediately

Immediately

{continued)

Palisades Muclear Plant

3.5.241

Amendment Mo. 189



AC Sources - Shutdown

382
ACTIONS
CONDITION REQUIRED ACTION COMPLETIOM TIME
A2Z Suzpend movement of Immediately
A (continued) imadiated fuel
assemblies.
AMD
A3 Initiate action to Immediately
suspend operations
imvolving positive
reactivity additions.
AN
A24 Initiate action to restore Immediately
required offgite power
circuit to OPERABLE
status.
B. The required DG B.1 Suspend CORE Immediately
inoperable. ALTERATIONS.
AND
B.2 Suspend movement of Immediately
iradiated fusl
assemblies.
AND
B.3 Initiate action to Immediately
suspend operations
imvolving positive
reactivity additions.
AND
B4 Initiate action to restore Immediately

required DG to
OPERABLE status.

Palisades Muclear Flant

3822

Amendment No. 189



AC Sources - Shutdown
B3g2

3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources - Shutdown

BASES

BACKGROUND

A description of the AC sources is provided in the Bases for LCO 3.8.1,
"AC Sources - Operating.”

APPLICABLE
SAFETY ANALYSES

The safety analyses do not explicitly address electrical power. They do,
however, assume that vanous electrically powered and controlled
equipment is available. Electrical power is necessary fo terminate and
mitigate the effects of many postulated events which could occur in
MODES & and 6.

Analyzed events which might occur during MODES & and 6 are Loss of
PCS inventory or Loss of PCS Flow, (which in MODES 5 and 6 would
be grouped as a Loss of Shutdown Cocling event), and radioactive
releases (Fuel Handling Accident, Cask Drop, Radioactive Gas
Release, Etc.).

In general, when the plant is shut down, the Technical Specifications
requirements ensure that the plant has the capability to mitigate the
consequences of postulated accidents. However, assuming a single
failure and concurrent loss of all offsite or all onsite power is not
required. The rationale for this is based on the fact that many Design
Basis Accidents (DBAs) that are analyzed above MODE 5 have no
specific analyses in MODES 5 and 6. Worst case bounding events are
deemed not credible in MODES & and 6 because the pnmary coolant
temperature and pressure, and the corresponding stresses result in the
probabilities of occurrence being significantly reduced, and in minimal
CONSequences.

The AC sources satisfy Crterion 3 of 10 CFR 50.36(c){2).

LCO

This LCO requires one offsite circuit to be OPERABLE. One
OPERABLE offsite circuit ensures that all required loads may be
powered from offsite power. Since only one offsite AC source is
required, independence is not a critenon. Any of the three offsite
supplies, Safeguards Transformer 1-1, Station Power Transformer 1-2,
or Startup Transformer 1-2 is acceptable as a qualified circuit.

Palisades Nuclear Plant B382-1 Revised 11/06/2001



BASES

AC Sources - Shutdown
B3g2

LCO
{continued)

An OPERABLE DG, associated with a distribution subsystem required
to be OPERABLE by LCO 3.8.10, ensures a diverse power source is
available to provide electrical power support, assuming a loss of the
offsite circuit.

Together, OPERABILITY of the required offsite circuit and DG ensures
the availability of sufficient AC sources to operate the plant in a safe
manner and to mitigate the consequences of postulated events during
shutdown (e.g., fuel handling accidents and loss of shutdown cooling).

The DG must be capable of starting, accelerating o rated speed and
voltage, connecting to its respective 2400 WV bus on detection of bus
undervoltage, and accepting required loads. Proper "Mormal Shutdown™
loading sequence, and tnpping of nonessential loads, is a required
function for DG OPERABILITY. A Service Water Pump must be started
soon after the DG to assure continued DG operability. The DBA loading
sequence is not required to be OPERABLE since the Safety Injection
Signal is disabled during MODES 5 and 6.

APPLICABILITY

The AC sources required to be OPERABLE in MODES 5 and 6, and
during movement of imadiated fuel assemblies provide assurance that
equipment and instrumentation is available fo:

a.  Provide coolant inventory makeup,
b.  Mitigate a fuel handling accident,
c.  Mitigate shutdown events that can lead to core damage, and

d.  Monitor and maintain the plant in a cold shutdown condition or
refueling condition.

This LCO is applicable during movement of iradiated fuel assemblies
even if the plant is in a condition other than MODES § and 6. This LCO
provides the necessary ACTIONS if the AC electrical power sources
required by this LCO become unavailable dunng movement of iradiated
fuel assemblies.

The AC source requirements for MODES 1, 2, 3, and 4 are addressed
in LCO 3.8.1, "AC Sources - Operating.”

Palisades Nuclear Plant B3ig22 Revised 11/06/2001



ES-401 Question 81 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 1
K/IA # 000058.G2.2.37
Importance Rating 4.6

K/A Statement: Ability to determine operability and/or availability of safety related equipment.
Proposed Question:

Electrical Maintenance has just completed the Monthly Battery Check surveillances ME-12A
and ME-12B on both Station Batteries ED-01 and ED-02.

Given the following battery parameters:

Station Battery ED-01 Station Battery ED-02
Electrolyte Level 1/2 inch below max 1/2 inch below max
Electrolyte Temp. 68°F 76°F
Float Voltage 211V 2.12V
Specific Gravity 1.205 1.192

Note — Battery cell parameters provided are representative of both the pilot cell and each
connected cell.

Based on the given conditions, which of the following is the maximum time allowed before the
Plant must be in Mode 3, based on the applicable Technical Specifications?

A. 7 hours
B. 8 hours
C. 30 hours
D

. 31 hours

Proposed Answer: A

Explanation (Optional):

Station Battery ED-01 has low electrolyte temperature, which provides direct entry into LCO
3.8.6 Condition C, requiring ED-01 to be declared inoperable. With the ED-01 inoperable, LCO
3.8.4 Condition B must be applied, requiring restoration of the battery within 24 hours.

Station Battery ED-02 has low specific gravity, lower than the Category C limits of LCO 3.8.6,
requiring entry into LCO 3.8.6 Condition C. Since the battery cell parameters are given
(assumed that the pilot cell and each connected cell values are the same), Condition C must be
entered since it is known that Category C limits for specific gravity are not met for ED-02. One
is not allowed the 24 hours to verify this in Condition A as it is already known and given in the



question stem. This (LCO 3.8.6 Condition C) requires the battery to be immediately declared
inoperable. With ED-02 inoperable, LCO 3.8.4 Condition B must be applied, however, now both
batteries are inoperable and LCO 3.0.3 must be applied, requiring the plant to be in Mode 3
within 7 hours; the 1 hour of shutdown preparation time does not extent the maximum allowable
time to reach Mode 3.

A. Correct, see explanation.

B. Incorrect, the applicant is directly entering LCO 3.0.3, but not appropriately applying the
1 hour shutdown preparation time allowance. The applicant could also be incorrectly
using the LCO 3.8.6 Condition A 1 hour to verify battery ED-02 is not within Category C
limits and then incorrectly applying LCO 3.8.4 Condition C, which would not be applied
as both batteries are inoperable.

C. Incorrect, the applicant is incorrectly applying LCO 3.8.6 Condition A requirements to
verify battery cell parameters within Category C limits within 24 hours. The battery cell
parameters (in this case, a low specific gravity not within Category C limits) is known.
However, in this case, the applicant also does not apply LCO 3.0.3 for 2 inoperable
batteries and incorrectly enters LCO 3.8.4 Condition C, to be in Mode 3 within 6 hours
(24 hours + 6 hours).

D. Incorrect, the applicant is incorrectly applying LCO 3.8.6 Condition A requirements to
verify battery cell parameters within Category C limits within 24 hours. The battery cell
parameters (in this case, a low specific gravity not within Category C limits) is known.
The applicant is correctly applying LCO 3.0.3 time requirements (7 hours to be in Mode
3), but incorrectly applying LCO 3.8.6 requirements.

Technical Reference(s): LCO 3.8.6,LCO 3.84
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: TS 3.84, TS 3.8.6
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:



This question meets the criteria for an SRO-only question as the applicant must apply
TS Required Actions in accordance with rules of application requirement, of which are
not specifically immediate or within one hour actions requirements.



Battery Cell Parameters

386
3.8 ELECTRICAL POWER SYSTEMS
3.8.6 Battery Cell Parameters
LCO 386 Battery cell parameters for the Left Train and Right Train batteries shall
be within limits.
APPLICABILITY: When associated DC electrical power source(s) are required fo be
OPERAELE.
ACTIONS
NOTE
Separate Condition entry is allowed for each battery.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more batteries with | A1 Verify pilot cells 1 hour
one or more battery cell electrolyte level and float
parameters not within voltage meet
Category A or B limits. Table 3.8.6-1
Category C limits.
AND
A2 Verify battery cell 24 hours
parameters meet
Table 3.8.6-1 AND
Category C limits.
Once per 7 days
thereafter
AND
A Restore battery cell 31 days
parameters to
Category A and B limits
of Table 3.86-1.

Palisades Nuclear Plant 38641 Amendment No. 189



ACTIONS

Battery Cell Parameters
386

CONDITION REEQUIRED ACTION

COMPLETION TIME

B. Required Action and B.1 Declare associated
associated Completion battery inoperable.
Time of Condition A not
met.

OR

One or more batteries with
average electrolyte
temperature of the
representative cells

< T0°F.

OR

Cne or more batteries with
one or more battery cell
parameters not within
Category C limits.

Immediately

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3861 Verfy battery cell parameters meet Table 3.8.6-1
Category A limits.

31 days

SR 3862 Venfy average electrolyte temperature of
representative cells is = 70°F.

31 days

SR 3863 Venfy battery cell parameters meet Table 3.8.6-1
Category B limits.

92 days

Palisades Nuclear Plant 3.86-2

Amendment No. 189



Battery Cell Parameters

386
Table 3.6.6-1 (page 1of 1)
Battery Surveillance Requirements
CATEGORY A CATEGORY B: CATEGORY C:
NORMAL LIMITS NORMAL LIMITS ALLOWABLE
FOR EACH FOR EACH LIMITS FOR EACH
DESIGNATED CONNECTED CONMNECTED
PARAMETER PILOT CELL CELL CELL

Electrolyte Level

= Minimum level
indication mark, and
= Y inch above
maximum level

indication mark(2)

= Minimum level
indication mark, and
= % inch above
maximum level

indication mark(a)

Above top of plates,
and not overflowing

Float Voltage =213V =213V =207V
Specific Gravity(b)c) | =1.205 =1.200 Mot more than
0.020 below
AND average connected
cells
Average of

connected cells
=1.205

AND

Average of all
connected cells
=1.195

{a) ltis acceptable for the electrolyte level to temporarily increase above the specified

maximum during equalizing chargaes provided it is not overflowing.

(b) Comected for electrolyte temperature and level. Level correction is not required, however,
when battery charging is < 2 amps when on float charge.

{c) A battery charging current of < 2 amps when on float charge is acceptable for meeting

specific gravity limits.

Falisades Muclear Plant

3863

Amendment No. 189



3.8 ELECTRICAL POWER SYSTEMS
3.8.4 DC Sources - Operating

DC Sources - Operating

384

LCO 384 The Left Train and Right Train DC electrnical power sources shall be

OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS

CONDITION REQUIRED ACTION

COMPLETION TIME

A, One required DC electrical | A1 Wenfy functional
power source battery cross-connected battery
charger inoperable. charger is connected

supplying power to the
affected DC train.

A2 Restore required DC
electrical power source
battery charger to
OPERABLE status.

2 hours

7 days

B. One required DC electnical | B.1 Wenfy OPERABLE
power source battery directly connected and
inoperable. functional

cross-connected battery

chargers are connected
supplying power to the
affected DC train.

B.2 Restore required DC

electrical power source
battery to OPERABLE
status.

2 hours

24 hours

Palisades MNuclear Plant 3.64-1

Amendment No. 189



DC Sources - Operating
384

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
C. Required Action and C.A Be in MODE 3. & hours
associated Completion
Time not met. AND
cz2 Be in MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3841 Venfy battery terminal voltage is = 125 V on float 7 days
charge.
SR 3842 Venfy no visible corrosion at battery terminals and | 92 days
connectors.
OR
Venfy battery connection resistance is
= 50 pohm for inter-cell connections, < 360 pohm
for inter-rack connections, and < 360 pohm for
inter-tier connections.
SR 3843 Inspect battery cells, cell plates, and racks for 12 months

visual indication of physical damage or abnormal
deterioration that could degrade battery
performance.

Palisades Nuclear Plant 3.64-2

Amendment No. 189



LCO Applicability
3.0

2.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1

LCOs shall be met during the MODES or other specified conditions in the
Applicability, except as provided in LCO 3.0.2, LCO 3.0.7, and LCO 3.0.8.

LCO 3.02

Upon discovery of a failure to meet an LCO, the Required Actions of the
associated Conditions shall be met, except as provided in LCO 3.0.5 and
LCO3.06.

If the LCO is met or is no longer applicable prior to expiration of the
specified Completion Time(s), completion of the Required Action(s) is not
required, unless otherwise stated.

LCO 303

When an LCO is not met and the associated ACTIONS are not met, an
associated ACTION is not provided, or if directed by the associated
ACTIONS, the plant shall be placed in a MODE or other specified
condition in which the LCO is not applicable. Action shall be initiated
within 1 hour to place the plant, as applicable, in:

a. MODE 3 within 7 hours;

b. MODE 4 within 31 hours; and

C. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the individual Specifications.
Where corrective measures are completed that parmit operation in
accordance with the LCO or ACTIONS, completion of the actions required
by LCO 3.0.3 is not required.

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.



ES-401 Question 82 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 2
K/IA # 000033.AA2.10
Importance Rating 3.8

K/A Statement: Ability to determine and interpret the following as they apply to the Loss of Intermediate
Range Nuclear Instrumentation: Tech-Spec limits if both intermediate range channels have failed.

Proposed Question:
Given the following conditions:

A Reactor start-up is in progress in Mode 3

All shutdown rods and part-length rods are withdrawn
Group 1 regulating rods remain fully inserted

Source Range NI-1 indicates 500 cps

Source Range NI-2 indicates 500 cps

Wide Range NI-3 indicates 3x107%

Wide Range NI-4 indicates 2x107%

What actions are required per Technical Specifications?
A. Enter Tech Spec 3.0.3 due to BOTH Wide Range NI channels inoperable.

B. Immediately stop all positive reactivity additions and restore BOTH Wide Range NI
channels to OPERABLE status prior to MODE 2.

C. Immediately stop all positive reactivity additions and restore ONE Wide Range NI
channel to OPERABLE status prior to MODE 2.

D. Remain in Mode 3 with power less than 1E-4% and High Startup Rate Trips bypassed.

Proposed Answer: B
Explanation (Optional):

The neutron flux monitoring channels consist of two combined source range/wide range
channels, designated NI-1/3 and NI-2/4. The wide range portions, (NI-3 and NI-4) provide
neutron flux power indication from < 1E-7% RTP to > 100% RTP. The source range portions,
designated NI-1 and NI-2, provide source range indication over the range of 0.1 to 1E+5 cps.

A. Incorrect, in accordance with LCO 3.3.9, two neutron flux channels (NI-1/3 and NI-2/4)
are required to be operable. LCO 3.3.9 has required action A.1 if no neutron flux
monitoring channel is operable (the action is the same as one channel inoperable). In
this case, NI-3 and NI-4 are not operable as they are indicating significantly lowered than
expected for an approach to critical. Therefore, LCO 3.0.3 is not applicable due to the



NI-3 and NI-4 failures.

B. Correct, both Wide Range Nls are required in Mode 3.

C. Incorrect, both Wide Range Nls are required in Mode 3. The applicant could believe
only one Wide Range NI is required to be operable in Mode 3.

D. Incorrect, the High Startup Rate Trip uses the Wide Range Nls and is automatically
bypassed when power is <1x10* % and is not applicable in this Mode. The applicant
could believe that this trip is required in Mode 3.

Technical Reference(s): Tech Spec 3.3.1 and Bases, Tech Spec 3.3.9 and Bases,
GOP-3

(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This question meets the criteria for an SRO-only question as the applicant must apply

TS Required Actions in accordance with rules of application requirement, which are not
specifically immediate or within one hour actions requirements.



| Lesson Content Instructor Notes

1. Excore — Source and Wide Range Nuclear Instruments

a. Source and Wide Ranges cover approximately 12 decades.
1) SR covers 6 decades from 0.1 to 10° cps (approximately 107° to 10* % power).
2) WR covers 10 1/3 decades from 108 to 200 % power.

3) When SR is ~ 3 cps, WR should read ~ 1x107 %.
PL-NI Revision 5 Page 43 of 72

GOP-3 Section 5.2
5.2 NEUTRON FLUX MONITORS

521 When Source Range Meutron Flux Monitors, NI-1 and MNI-2, indicate 3.0 CPS, the
Wide Range Neutron Flux Monitors, NI-3 and NI-4, should be responsive and
indicate approximately 13107 % power.

h22 When the Wide Range Meutron Flux Monitors, MI-3 and NI-4, beqgin to indicate, for
each decade of Source Range change, the Wide Range Neutron Flux Monitors
should change by approximately one decade.




1.24

MOTE:

1.25

GCL-3
MODE 3 = 525°F TO MODE 2

TIME DATE

Precautions And Limitations of Entergy
Procedure EN-RE-327, "PWR Startup
Critical Predictions and Evaluation
Process.” and Attachment 5, "Critical
Approach,” of this procedurs.
REVIEWED by Licensed Operators who
will perform critical approach.

Proc Mo GOP-3
Attachment 1
Revision 32

Papge T of 18

INITIAL

All four sourcefwide range neutron flux
menitors shall be operable prior to
performing critical approach to meet
requirements of Technical Specifications
LCO 3.3.1,LCO 33.7,LCO 3.3.8, and
LCO 3.3.9.

RECORD the following
All-Rods-In (AR count rates and power

levels:

a. Source RangeMI-1 ___ CPS
3. Source RangeMI-2 __ CPS
C. Wide Range MI-3___ % Power

d. Wide Range MIl-4 % Power



20

21

22

GCL-3
MODE 3 = 525°F TO MODE 2

TIME DATE

WITHDRAWAL OF SHUTDOWHN AND

PART-LENGTH RODS

ENSURE the following:

a.

Shutdown Rod Group "A'
withdrawn. Refer to S0P-&,
"Reactor Control System."

Proc Mo GOP-3
Afttachment 1
Revision 32

Page 8 of 18

IMITIAL

Shutdown Rod Group "B’
withdrawn. Refer to S0P-&,
"Reactor Control System."

Part Length Riods withdrawn.
Refer to SOP-6, "Reactor Control
System.”

EVALUATE Meutron Flux Monitors
Operability:

a.

ENSURE Meutron Flux Monitors
responding as expected per
instrument indication/PPC data
trends. Refer to procedure
Steps 5.21and 52.2.

IF reguirements of GCL-3,

Step 2.2a are NOT met or further
operability confimation is needed,
THEM CONTACT Reactor
Enginesring.

VERIFY Wide Range NI-3 and
MI-4 indicating at approximately
1x10%% to Sx105%.




23

3.1

3.2

Proc Ho GOP-3

Aftachment 1
Revision 32
GCL-3 Page 3 of 18
MODE 3 2 525°F TO MODE 2
TIME DATE INITIAL
IF GCL-3, Step 2.2c is NOT met, THEM:
a. REMOVE affect=d Wide Range
Neutron Fluz Monitor from
operation. Refer o S0P-35,
"Meutron Menitoring System.”
b. NOTIFY 1&C to adjust the monitor
to read between 1x10%% to
B 10¥%.
. RETURMN affected Wide Range
Neutron Flux Manitor to operation.
Refer o S0OP-35, "Neutron
Monitoring System.”
ESTABLISHING PRE-CRITICAL
BORON CONCENTRATION
Diiluticn to critical will typically be used for
the initial startup for a new cycle and
transient xenon starfups.
CONTACT Reactor Enginesring for
determination of critical approach
method.
- Diluticn
- Rod Withdrawal
IF perfarming critical approach by
diution. THEN:
a. RECORD Shutdown boron
concentration phus 100 pprmi. = pEm
Refer o Technical Data Book,
Figure 1.2, >= 525, 2%Ap curve,
plus 100 ppm.
b. RECORD All Rods Out (ARD)
critical boron concentration plus = pEm

100 ppm. (Value will b= provided
by Reactor Engineering in a
formal communication.}




RPS Instrumentation

331
Table 3.3.1-1 (page 1 of 2)
Reactor Protective System Insiurmentation
APPLICABLE SURVEILLANCE ALLOWABLE
FUMCTION MODES RECQUIREMENTS VALUE
1. Varable Hi
Power Trip|9~1 1.2,3% 4 g2 SR331.1 £15% RTP above
SR3.3.1.2 current THERMAL
SR3.3.1.3 POWER with a
SR33.14 minimum of % 30%
SR3315 RTF and a
SR33.14 mairmurm of
SR 3.2.1.3 <100.4% RTP
2 High Startup Rate
Tnm“-' 12 SR 3.3.1.1 M
a3
i
=t . -
3. Low Primary Coolant o )
System Flow Trip™ 1,2,3™ g% glad SR 3.3.1.1 > OERL
i3
=t L
4. Low Steamn Generator & o )
Level Trip 12,35 440 glab SR33.1.1 2 25.9% namow
S =
=t . -
5. Low Steam Generator B L ,
Level Trip 12,3 g4 gla SR 3.3.1.1 > 25.8% namow
S
=t . -
g. Low Steam EEHWA o — .
P Trip"™ 123%™ g™ = A1 2 500 psia
- T B -
=t .
T. LWSMEEHWB ) i el — .
Pressure Trip™' 1,23 4% 5l= SR 3.3.1. 2 500 psia
T Y i
=t .
8. High Pres=urizer R —_— £ pnes
Pressure Tri 12374 5% 3 . ! psia
w SR3315
SR33.1.3

ial W mone Tan ome fulHength conimol rod capable of Being withdrasn and PGS boron concentrabon less than
REFLUELING ESRON COMNCENTRATEIN.

o) Trp ey be Dypessed wien Wiie Range Fower 5 < 1E-1% RTP or when THERMAL POWER s = 13% RTP.

icl  Trps may b= byparsed when Wide Range Power iz < 1E-&% RTF. Bypass shall be avtomatically remowed
witen Wide Range= Fower s & 1E-2% ATF.

Falisades Muclear Plant 3316 Amendment Mo. 180 20 218



Meutron Flux Monitoring Channels
B339

B 3.3 INSTRUMENTATION

B 3.3.9 Meuiron Flux Monitoring Channels

BACKGROUND

The neutron flux monitoring channels consist of two combined source
range/wide range channels, designated NI-1/3 and NI-2/4. The wide
range portions, (MI-3 and Ni-4) provide neutron flux power indication
from = 1E-7% RTP to = 100% RTP. The source range poriions,
designated MI-1 and MNI-2, provide source range indication over the
range of 0.1 to 1E+5 cps.

This LCO addresses MODES 3, 4, and 5. In MODES 1 and 2, the
neutron flux monitoring requirements are addressed by LCO 3.3.1,
"Reactor Protective System (RPS) Instrumentation.”

When the plant iz shutdown, both neutron flux monitoring channels
must be available to monitor neutron flux. I only one section of a
neutron flux monitoring channel (source range or wide range) is
functioning, the neutron flux monitoring channel may be considered
OPERABLE if it is capable of detecting the existing reactor neutron flux.
In this application, the RPS channels need not be OPERABLE since
the reactor frip Function is not required. By monitoring neutron flusx,
loss of SDM caused by boron dilution can be detected as an increase in
flux. Two channels must be OPERABLE to provide single failure
protection and to facilitate detection of channel failure by providing
CHANMEL CHECK capakbility.

APPLICABLE
SAFETY AMALYSES

The neutron flux monitoring channels are necessary to monitor core
reactivity changes. They are the primary means for detecting, and
friggering operator actions to respond to, reactivity transients initiated
from conditions in which the EPS is not required to be OPERABLE.
The neutron flux monitoring channel's LCO requirements support
compliance with 10 CFR 50, Appendix &, GDC 13 {Ref. 1). The F5AR,
Chapters T and 14 (Refs. 2 and 3, respectively), describes the specific
neutron flux monitoring channel features that are critical to comply with
the GDHC.



Neutron Flux Monitoring Channels
B339

BASES
APPLICABLE The OPERABILITY of neutron flux monitoring channels is necessary to
SAFETY ANALYSIS  meet the assumptions of the safety analyses and provide for the
(continued) detection of reduced SDM.
The neutron flux monitoring channels satisfy Criterion 4 of
10 CFR 50.38(c)(2).
LCO The LCO on the neutron flux monitoring channels ensures that

adequate information is available to venfy core reactivity conditions
while shut down. The safety function of these instruments is to detect
changes in core reactivity such as might occur from an inadvertent
boron dilution.

Two neutron flux monitoring channels are required to be OPERABLE. If
only one section of a neutron flux monitoring channel (source range or
wide range) is functioning, the neutron flux monitoring channel may be
considered OPERABLE if it is capable of detecting the existing reactor
neutron flux. For example, with the source range count rate indicator
functioning properly within its range, and in reasonable agreement with
the other source range, a neutron flux monitor channel may be
considered OPERABLE even though its wide range indicator is not
functioning.

The source range nuclear instrumentation channels, NI-1 and NI-2,
provide neutron flux coverage extending an additional one to two
decades below the wide range channels for use during refueling, when
neutron flux may be extremely low.

This LCO does not require OPERABILITY of the High Startup Rate Trip
Function or the Zero Power Mode Bypass Removal Function. Those
functions are addressed in LCO 3.3.1, RPS Instrumentation.



ES-401 Question 83 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 2
K/IA # 000061.G2.2.25
Importance Rating 4.2

K/A Statement: Knowledge of the bases in Technical Specification limiting conditions for operations and
safety limits.

Proposed Question:
Given the following conditions:

e The Plant is in Mode 4 coming out of a refueling outage.
e The Spent Fuel Pool is full of irradiated fuel.
¢ The Mode Change Checklist is complete with one discrepancy.
o A channel check on Spent Fuel Pool Area Monitor, RIA-2313, was not performed
during SHO-1, “Operator’s Shift ltems Modes 1, 2, 3 and 4.”

The Plant Manager wants to continue the Plant heatup and transition into Mode 3. Can the
transition to Mode 3 continue; why or why not?

A. Yes, the Plant can transition to Mode 3, provided no fuel is being moved within the SFP.
B. Yes, the Plant can transition to Mode 3, provided a risk assessment is performed.

C. Yes, the Plant can transition to Mode 3, as the monitor is not in the Mode of applicability.
D

. No, the Plant must remain in Mode 4 until the monitor is restored.

Proposed Answer: A
Explanation (Optional):

A. Correct, ORM 3.7.16 requires both fuel pool area radiation monitors to be operable with
fuel in the fuel pool area. Specification 3.0.4c is applicable to this specification, per ORM
Table 3.17.6. As such, entry into a different mode with an inoperability provided the
associated actions to be entered (restore in 72 hours in this case) do not provide for
continued operation for an unlimited period of time and a risk assessment has not been
performed.

B. Incorrect, the plant can transition to Mode 3, as discussed in explanation A, however, the
allowance to change modes is not due to performing a risk assessment. The applicant
misunderstands Specification 3.0.4c in this case.

C. Incorrect, while the plant can transition to Mode 3, ORM 3.17.6 is always applicable with
fuel in the fuel pool area. The applicant misunderstands Table 3.17.6.

D. Incorrect, specification 3.0.4c is applicable for the fuel pool area radiation monitors. The
applicant misunderstands the application of Specification 3.0.4c.



Technical Reference(s): ORM 3.17.6, ORM Specification 3.0.4 Bases

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: ORM 3.17.6
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 2

Comments:
This question meets SRO-only criteria as the applicant must understand and apply

conditions in the Operational Requirements Manual and must also apply generic LCO
requirements.



OPERATING REQUIREMENTS MANUAL

Revision 14

Page 15 of 39

3.17.6 OTHER INSTRUMENTATION

SPECIFICATION The instrument channels listed in Table 3.17.6 shall be OPERABLE.

APPLICABILITY: As specified in Table 3.17.6.

ACTIONS
COMDITION REQUIRED ACTION COMPLETION TIME
3. One or two SIRWT Ja Provide alternate means | 7 days
temperature channels of temperature
inoperable. monitoring.
4. One Main Feedwater flow 4a Provide altemate means | 24 hours
channel inoperable. of flow monitoring.
5. One Main Feadwater 5.a Provide alternate means | 24 hours
temperature channel of temperature
inoperable. maonitoring.
6.1. One AFW Flow indicator for | 6.1.a Determine the 2 hours
one or more flow paths OPERABILITY of the
inoperable. associated AFPW flow
control valve; the
requirements of
Technical Specification
LCO 3.7.5 may apply.
6.2. Two AFW flow indicators for | 6.2.a Declare associated Immediatehy
one flow path inoperable. control valve inoperable;
the requirements of
Technical Specification
LCO 3.7.5 apply.
8. One Prmary Safety Valve g.a Restore channels to Prior to next
position indicator channel OPERABLE status. MODE 3 entry from
inoperable for one or more MODE 4.

valves.




OPERATING REQUIREMENTS MANUAL

Revision 14 Page 16 of 39
3.17.6 OTHER INSTRUMENTATION (CONTINUED)
CONDITION REQUIRED ACTION COMPLETION TIME

Cne or two PORY position
indicator channels
incperable for one or more
valves.

9.a Restore channels to
OPERABLE status.

Prior to next MODE 4
entry from MODE 5.

One PORYV Block Valve
position indicator channels

incperable for one or more
valves.

10.a Restore channels to
OPERABLE status.

10b  Ifthe PORY pathis

required for LTOP or as

a PCS vent, and the

valve position lights are

inoperable, verify
PORY block valve is
open.

Prior to next MODE 4
entry from MODE 5.

Once per 12 hours

12.1.0ne Flux-AT power

comparator channel
inoperable.

12.1.a Restore channels to
OPERABLE status.

Prior to next MODE 1
entry from MODE 2.

12.2. Two Flux-AT power

comparator channels
inoperable.

12.2.a Limit power to
=70% RTP.

2 hours

15. Excore deviation alarm 15.a Calculate Tyusing the | Once per 12 hours.
inoperable. excore of incore
readings.
16. One or two ASI alarm 16.a Restore channels to Prior to next MODE 4

channels inoperable.

OPERABLE status.

entry from MODE &.




OPERATING REQUIREMENTS MANUAL

Revision 14 Page 17 of 39
3.17.6 OTHER INSTRUMENTATION (CONTINUED)
CONDITION REQUIRED ACTION COMPLETION TIME
19. One or two fuel pool area 19.a  Stop moving fuel within | Immediately
radiation monitors the fuel pool area until
inoperable. monitoring capability is
restored.
AND
19.b  Restore monitor to 72 hours
OPERABLE status or
provide equivalent
monitoring capability.
21. Required Action and 21.a  Operations to determine | 12 hours
associated Completion Time compensatory
of Conditions 3 through 19 measures, as required,
not met. and to assign or extend
Completion Time.
OR
21b  Convene an OSRC to 10 business days

Less than two required
Flux-AT power comparator

channels OPERABLE.
OR

Less than two required ASI
Alarm channels OPERABLE.

OR
Less than one required

instrument channel per valve
for Instruments 8, 9, or 10.

review compensatory
measures or extension
of completion time.

TESTING REQUIREMEMNTS: Refer to Table 4.17.6.



OPERATING REQUIREMENTS MANUAL

Revision 14 Page 18 of 39
Table 3.17.6 (page 1 of 1)
Other Instrumentation
APPLICABLE REQUIRED MINIMUM
INSTRUMENT MODES CHANMELS OPERABLE
CHANNELS
3. SIRW Tank Temperature 1,23 2 0
4. Main Feedwater Flow Above 15% RTP 1 per line 0
5. Main Feedwater Temperature Above 15% RTP 1 per line 0
6. Auxiliary Feedwater Flow 1,23, 2 per line 0
Indication 4 when steam
generator is relied
upon for heat removal
8. Primary Safety Valve Position 123 2 per valve 1 per valve
Indication
9. PORVY Position Indication 1,23, & 4, when PORV 3 per valve 1 per valve
block valve is open or
its position indication is
inoperable
10. PORV Block Valve Position At all imes, unless the 2 per valve 1 per valve
Indication PCS is depressunzed
and vented
12. Flux-AT Power Comparator 1 il 2
15. Excore Detector Deviation Above 26% RTP 1 0
Alarm
16. ASI Alarm Above 25% RTP 4 2
19. Fuel Pool Area Radiation When fuel is in fuel 2@ 0

Meonitor

pool area

fal

Snecification 3 N 4 iz annlicahle
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3.17 OTHER INSTRUMENTATION SYSTEMS BASES (continued)
16. AXIAL SHAPE INDEX Alarm - The ASI Alarm Channel monitors the ASI using the Excore

19.

upper and lower detector signals as inputs and provides an alarm when ASI administrative
limits are exceeded.

This alarm is only functional above a nominal 15% indicated power when the High Startup
Rate trip is bypassed. It uses the High Startup Rate Pre-Trip Unit to provide the alam
function, and shares the same alarm window. It is not required to be OPERABLE below
25% RTP.

Action 3.17.6.16 - One Or Two ASI Alarm Channels Inoperable - The ASI alarm is one
function of the Thermal Margin Monitor. Four channels are provided, but two are sufficient
for AS| monitoring. If one or two channels are inoperable, they must be restored prior to
the next MODE 4 entry from MODE 5.

Fuel Pool Area Radiation Monitor - The spent fuel pool is provided with two radiation
monitors. These instruments provide warning of a release in the case of a fuel handling
accident.

A Note permits the use of the provisions of Specification 3.0 4c. This allowance permits
entry into the applicable MODE/Specified Condition while relying on the ACTIONS.

Action 3.17.6.19 - One Or Two Fuel Pool Area Monitors Inoperable - With one or two Fuel
Pool Area Radiation Monitors inoperable, fuel movement in the spent fuel pool area must
be stopped. The monitor must be restored to OPERAELE status or equivalent monitoring
capability provided within 72 hours. The Fuel Pool is designed to be adequately
subcritical even at zero ppm boron concentration. The specified 72 hours is adequate to
repair the installed instrumentation or to provide other monitoring equipment without
incurring undue risk of a criticality.




OPERATING REQUIREMENTS MANUAL
Revision 14 Page 2 of 39

Specification 3.0.2

Upon discovery of a failure to meet a Specification, the Required Actions shall be met, except
as provided in Specification 3.0.5.

If the Specification is met or is no longer applicable prior to expiration of the specified
completion time(s), completion of the Required Action(s) is not required, unless otherwise
stated.

Specification 3.0.3

When a Specification is not met and the associated ACTIONS and Completion Times are not
met, an associated ACTION is not provided, or if directed by the associated ACTIONS,
Operations to determine compensatory measures, as required, and to assign or extend
Completion Time. Convene an OSRC within 10 business days to review compensatory
measures or extension of completion time.

Specification 3.0.4

When a Specification is not met, entry into a MODE or other specified condition in the
Applicability shall only be made:

a. When the associated ACTIONS to be entered permit continued operation in the
MODE or other specified condition in the Applicability for an unlimited period of
time.

b. After performance of a risk assessment addressing inoperable systems and

components, consideration of the results, determination of the acceptability of
entering the MODE or other specified condition in the Applicability, and
establishment of risk management actions, if appropriate; exceptions to this
Specification are stated in the individual Specifications; or

C. When an allowance is stated in the individual value, parameter, or other
Specification.

This Specification shall not prevent changes in MODES or other specified conditions in the
Applicability that are required to comply with ACTIONS or that are part of a shutdown of the
plant.
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These documents address general guidance for conduct of the risk assessment,
quantitative and qualitative guidelines for establishing risk management actions, and
example risk management actions. These include actions to plan and conduct other
activities in a manner that controls overall risk, increased risk awareness by shift and
management personnel, actions to reduce the duration of the condition, actions to
minimize the magnitude of risk increases (establishment of backup success paths or
compensatory measures), and determination that the proposed MODE change is
acceptable. Consideration should also be given to the probability of completing
restoration such that the requirements of the Specification would be met prior to the
expiration of ACTIONS Completion Times that would require exiting the Applicability.

Specification 3.0.4.b may be used with single, or multiple systems and components
unavailable. NUMARC 93-01 provides guidance relative to consideration of
simultaneous unavailability of multiple systems and components.

The results of the risk assessment shall be considered in determining the acceptability
of entering the MODE or other specified condition in the Applicability, and any
corresponding risk management actions. The Specification 3.0.4 b risk assessments do
not have to be documented.

The ORM allows continued operation with equipment unavailable in MODE 1 for the
duration of the Completion Time. Since this is allowable, and since in general the risk
impact in that particular MODE bounds the risk of transitioning into and through the
applicable MODES or other specified conditions in the Applicability of the Specification,
the use of the Specification 3.0.4_b allowance should be generally acceptable, as long
as the risk is assessed and managed as stated above.

Specification 3.0 4. ¢ allows entry into a MODE or other specified condition in the
Applicability with the Specification not met based on a Note in the Specification which
states Specification 3.0 4 ¢ is applicable. These specific allowances permit entry into
MODES or other specified conditions in the Applicability when the associated ACTIONS
to be entered do not provide for continued operation for an unlimited period of time and
a risk assessment has not been performed. This allowance may apply to all the
ACTIONS or to a specific Required Action of a Specification.



ES-401 Question 84 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 2
K/IA # 000076.G2.2.38
Importance Rating 4.5

K/A Statement: Knowledge of conditions and limitations in the facility license.
Proposed Question:

Given the following conditions:

e The Plant is at 100% power.
At 0800 on 9/26/16, Surveillance Requirement 3.4.16.2 was complete.
e The initial dose equivalent I-131 sample result was 2 uCi/gm.

Assuming Dose Equivalent I-131 concentration were to continue to rise by 2 uCi/gm upon each
subsequent 4 hour sample, and is not restored, what is the latest time the Plant is required to be
in Mode 3 with Tave < 500°F, per LCO 3.4.167

A. 1400 on 9/28/16
B. 1500 on 9/28/16
C. 1800 on 9/29/16
D. 1900 on 9/29/16

Proposed Answer: A
Explanation (Optional):

A. Correct, using a linear relationship of 2 uCi/gm rise upon each sample (every 4 hours
per LCO 3.4.16 Required Action A.1, the Dose Equivalent I-131 (DE 1-131) would reach
26 uCi/gm after 48 hours. LCO 3.4.16 Condition B is required to be entered if the
Required Action and associated Completion Time of Condition A not met OR DE 1-131 >
40 uCi/gm OR Gross specific activity of the primary coolant not within limit. In this case,
the required action and associated completion time of Condition A is not met. Adding 6
hours to the Condition B entrance time, the latest time the plant would be required to be
in Mode 3 with Tawe < 500°F is 1400 on 9/28/16.

B. Incorrect, the applicant entered LCO 3.0.3 upon reaching the 48 hours of DE 1-131
exceeding 1.0 uCi/gm. LCO 3.0.3 allows an extra hour to prepare for plant shutdown,
whereas LCO 3.4.16 Condition B does not.

C. Incorrect, the applicant waited to enter LCO 3.4.16 Condition B until DE 1-131 reached
40 uCi/gm (40 uCi/gm reached at 1200 on 9/29/16), rather than entering Condition B
after 48 hours per Required Action A.2.

D. Incorrect, the applicant entered LCO 3.0.3 upon reaching 40 uCi/gm DE 1-131 rather



than entering Condition B.

Technical Reference(s): LCO 3.4.16
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: TSLCO 3.4.16
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 1

Comments:
This question meets the criteria for an SRO-only question as the applicant must apply

TS Required Actions in accordance with rules of application requirements as well as the
application of generic LCO requirements.



PCS Specific Activity

3416
34 PRIMARY COOLANT SYSTEM (PCS)
3.4.16 PCS Specific Activity
LCO 3416 The specific activity of the primary coolant shall be within limits.
APPLICABILITY: MODES 1 and 2,
MODE 3 with PCS average temperature (T ) = 500°F.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A, DOSE EQUIVALENT I-131 MOTE
= 1.0 pCilgm. LCO 304 cis applicable.
A Werity DOSE Once per 4 hours
EQUNALENT I-131
= 40 pCifgm.
AND
A2 Restore DOSE 48 hours

EQUIVALENT I-131 to
within limit.




FCS Specific Activity
3416

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. Requirsd Action and BE.1 Be in MODE 3 with 6 hours
associated Completion Tawe < 500°F.
Time of Condition A not
met.

OR

DOSE EQUIVALENT 1-131
= 40 pCifgm.

OR
Gross specific activity of

the primary coolant not
within limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 341641 YWerify primary coolant gross specific activity T days
< 100/E pCifgm.

Need to include the next TS page which shows the TS SR 3.4.16.2 requirements - < or = 1.0 pCi/gm.



ES-401 Question 85 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 1
Group # - 2
K/IA # CE/A11.AA2.02

Importance Rating 3.4
K/A Statement: Ability to determine and interpret the following as they apply to the (RCS Overcooling):
Adherence to appropriate procedures and operation within the limitations in the facility’s license and
amendments.

Proposed Question:
Given the following conditions:

e The Plant is in Mode 3 at Normal Operating Temperature and Pressure.

e A Main Steam Line break occurs on the ‘A’ Main Steam Line outside Containment,
upstream of the MSIV.

e After 15 minutes, ‘A’ Steam Generator blows dry.

e Average of the Qualified Core Exit Thermocouples (QCET) lowers to 442°F

o Tcoa lowers to 425°F.

With Primary Coolant Pumps in operation (1) should be used to monitor PCS cooldown
limits. The Primary Coolant System cooldown limits (2) been exceeded.

— —2)
A. QCET have
B. QCET have NOT
C. Tcold have
D. Tcold have NOT
Proposed Answer: C

Explanation (Optional):

A. Incorrect, part 1 is incorrect. Tcoq Should be used to monitor cooldown and not QCET.
QCET is used when determining subcooling for PCP operation. The cooldown
calculation is correct.

B. Incorrect, both parts are incorrect. Tcoq Should be used to monitor cooldown with PCPs
running. Cooldown rate has been exceeded.

C. Correct, EOP-6 requires the operator to determine the cooldown rate during an ESDE
per EOP Supplement 2. EOP Supplement 2 uses T4, as this would be the temperature



of the PCS water entering the reactor vessel. Per EOP-6.0, the operators are bounded
by TS 3.4.3 values of 100°F/hr maximum cooldown. During this event, T dropped
greater than 100°F over 5 minutes (no-load Tcoq is 532°F, but could be as high as 540°F
due to ADV control) and the cooldown rate limit of 100°F/hr was exceeded.

D. Incorrect, the use of Tcoq is correct, however, the cooldown has been exceeded. The
applicant was using the average QCET value for the cooldown rate.

Technical Reference(s): EOP-6, TS 3.4.3
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This meets SRO criteria 10CFR55.43 (b)5 since the safety analysis in the FSAR and
TSs have requirements as part of the facility license to ensure that PCS system
cooldown rate limitations are maintained.



PALISADES NUCLEAR PLANT |ProecNo EOP-6.0
EMERGENCY OPERATING Revision 29
PROCEDURE Page 21 of 73

TITLE: EXCESS STEAM DEMAND EVENT

INSTRUCTIONS CONTINGENCY ACTIONS
@ 23. MAINTAIN PCS pressure within the 23.1  IF the PC3 is oversubcooled
limits of EOP Supplement 1 by OR PZR. pressure is greater than the
performing ANY of the following: maximum limits of EOP Supplement 1,
THEN PERFORM ANY of the following
a. CONTROL the following: to restore subcooling or PCS pressure to
within the appropriate limit:
»  PZR heaters
»  Main Spray a. OPERATE available 5/G(s) to stop
»  Auxliary Spray (Supplement 37) the cooldown
AND STABILIZE Qualified CET
b. IE Sl Pump throtiling critena are temperatures and Loop Tes.
met,
THEN CONTROL HPSI, Charging, b. OPERATE the following to lower
and Letdown flows. PZR pressure within allowable
limits:
Main Spray
Avrxiliary Spray
(Supplement 37)
c. IE Sl Pump throttling criteria are
met,
THEN CONTROL HP5I, Charging,
and Letdown flows.
(continue) (continue)

© = Continuously applicable step #= Hold Point




PALISADES NUCLEAR PLANT |ProcNo EOP-6.0
EMERGENCY OPERATING Revision 21
PROCEDURE Page 22 of 73

TITLE: EXCESS STEAM DEMAND EVENT

INSTRUCTIONS CONTINGENCY ACTIONS

23. (continued) (continued)

d. |EALL of the following conditions
are met:

Above actions to lower PC3S
pressure are NOT effective

PORVs are required to open
to reduce PCS pressure

PZR level is less than 85%

THEN PERFORM BOTH of the
following:

1) OPEN PORV |solation Walves:

MO-1042A
MO-1043A

CAUTION

Rupture of the Quench Tank rupture disk is
likely during any sustained opening of PORVs.

This would result in nsing Containment
atmosphere  temperature  and  pressure.
Quench Tank temperature and pressure
should be monitored during PORV operation.

2) CYCLE the PORVs as
necessary to maintain BOTH
of the following:

(continue) (continue)

© = Continuously applicable step %= Hold Point




PALISADES NUCLEAR PLANT | ProcNo EOP-6.0

EMERGENCY OPERATING Revision 21

PROCEDURE Page 23 of 73

TITLE: EXCESS STEAM DEMAND EVENT

INSTRUCTIONS CONTINGENCY ACTIONS

23. (continued) (continued)

. PZR corrected level less
than 85% (REFER TO
EOP Supplements 9
and 10)

. PZR pressure within the
limits of EOP
Supplement 1.

3)  IE ALL of the following PORY
closing criteria are met:

. PZR pressure is less
than 2100 psia

. FZR pressure is less
than the maximum limits
of EOP Supplement 1

. PORVs are NOT
required open to reduce
PZR pressure,

THEN CLOSE the PORVs:

. PRV-1042B
. PRV-1043B

4)  IF the PORV closing criteria
are met
AND either PORY will NOT
close,
THEN CLOSE associated
PORV Isolation Valve:

= MO-1042A
= MO-1043A

(continue) (continue)

© = Continuously applicable step %= Hold Point




PALISADES NUCLEAR PLANT
EMERGENCY OPERATING
PROCEDURE

Proc No EOP-6.0

Revision 21

Page 24 of 73

TITLE: EXCESS STEAM DEMAND EVENT

INSTRUCTIONS CONTINGENCY ACTIONS

23. (continued)

(continue)

© = Continuously applicable step %= Hold Point

(continued)

ENSURE started the following
containment cooling fans:

a) ALL available
Containment Air Cooler
"A' fans for ALL available
Containment Air Coolers.

b) IE SIAS not present,
THEM ALL available
Containment Air Cooler
'B' fans for ALL available
Containment Air Coolers.

IE ANY of the following
conditions exist:

. Containment prassure is
greater than or equal to
4.0 psig.

. Any operable
CONTAINMENT
Radiation Monitor rises
to 1x 10" Rihr,

THEM PERFORM ALL of the
following:

(continue)




PALISADES NUCLEAR PLANT | ProcNo EOP-6.0

EMERGENCY OPERATING Revision 21

PROCEDURE Page 25 of 73

TITLE: EXCESS STEAM DEMAND EVENT

INSTRUCTIONS CONTINGENCY ACTIONS

23. (continued) (continued)

a) VERIFY "CIS
INITIATED" (EK-1126) is
alarmed
ORrR
MANUALLY INITIATE
CIS by pushing left or
nght HIGH RADIATION
INITIATE pushbuttons on
EC-13:

= CHRL-CS
= CHRR-CS

b) VERIFY Containment
lsolation. Refer to ECF
Supplement 6.

7)  IE the Pressure Control safety
function is still in jeopardy,
THEN GO TO EOP-9.0.

23.2 |E PCS cooldown rate exceeds
Technical Specification limits,
THEN PERFORM ANY of the following
to restore the cooldown rate to within
Technical Specification limits:

a. OPERATE available S5/G(s) to stop
the cooldown

AND STABILIZE Qualified CET
temperatures and Loop Tcs.

(continue) (continue)

© = Continuously applicable step *= Hold Point
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PCS PIT Limits

343
34 PRIMARY COOLANT SYSTEM (PCS)
34.3 PCS Pressure and Temperature (P/T) Limits
LCO 343 PCS pressure, PCS temperature, and PCS heatup and cooldown rates

shall be maintained within the limits of Figure 3.4.3-1 and Figure 3.4.3-2.

APPLICABILITY: At all times.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A — NOTE—————— | A1 Restore parameter(s) to | 30 minutes
Required Action A.2 shall within limits.
be completed whenever
this Condition is entered. AND
) A2 Determine PCS is T2 hours
Requirements of LCO not acceptable for continued
metin MODE 1, 2, 3, or 4. operation.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not AND
met.
B2 Be in MODE & with 36 hours
PCS pressure
< 270 psia.
Palisades Nuclear Plant 3431 Amendment No. 189



PCS P/T Limits
343
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Additional restrictions when head s on reactor vessel:

Maintain average core exit temperature
135°F =T = 110°F for > 3 hours.

2. Following completion of itern 1, maintain average
hoasrdy cooldown (C/D) limit of 20°Fhour based on
core exit temperature indication

Figure 3.4.3-2 (Page 1 of 1)
Pressure — Temperature Limits for Cooldown
Applicable up to 42.1 EFPY
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ES-401 Question 86 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - _2
Group # - 1
K/IA # 010.G2.2.42
Importance Rating 4.6

K/A Statement: Ability to recognize system parameters that are entry-level conditions for Technical
Specifications.

Proposed Question:
Given the following conditions:

e The Plantis at 100% power
e Pressurizer Pressure indication, PIA-0102BLL, indicates 1500 psig
e The following alarms are in:

o EK-0756, Pressurizer Safety Inj Signal ‘B’ Lo-Lo Press

o EK-0601C, TM/LO Pressure Channel Trip

o EK-0605C, TM/LO Pressure Channel Pre-Trip

Based on the given conditions, the CRS will enter which of the following Tech Specifications?

A. TS 3.3.1, Reactor Protection System (RPS) Instrumentation and TS 3.3.3, Engineered
Safety Features (ESF) Instrumentation

B. TS 3.3.1, Reactor Protection System (RPS) Instrumentation and TS 3.4.12, Low
Temperature Overpressure Protection (LTOP) System

C. TS 3.3.3, Engineered Safety Features (ESF) Instrumentation and TS 3.3.7, Post
Accident Monitoring (PAM) Instrumentation

D. TS 3.3.3, Engineered Safety Features (ESF) Instrumentation and TS 3.4.12, Low
Temperature Overpressure Protection (LTOP) System

Proposed Answer: A
Explanation (Optional):

A. Correct, the applicant should identify that a Pressurizer Pressure transmitter (PT-0102B)
has failed low and provides inputs into RPS and SIS, given the alarms provided. The
applicant should understand the TS implication and that TS 3.3.1 (RPS)and TS 3.3.3
(SIS) are applicable.

B. Incorrect, TS 3.3.7 is not applicable to this pressure transmitter. The applicant is
confusing this pressure transmitter for one that provides input to WR pressure indication
and LTOP (PT-0105A/B).

C. Incorrect, TS 3.3.8 is not applicable to this pressure transmitter. The applicant is
confusing this pressure transmitter for one that provides input to the LTOP and SDC



Interlocks (PT-0104A/B).
D. Incorrect,

Technical Reference(s): TS 3.3.1, TS 3.3.3, TS 3.3.1 Bases
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 3

Comments:
This questions meets SRO-only criteria as the applicant must use Tech Spec Bases

knowledge to apply given entry-level conditions to Tech Spec applicability.



RFS Instumentation

B33t
BASES
APPLICABLE .  Thermal Margin/Low Pressure [TMALP) Trip
SAFETY ANALYSIS
[continued) The TMILP trip Is provided o prevent reacior operation when the

DNER Is Insufficient. The TMILP trip protects against slow
reactiity or temperature Increases, and aganst pressune
desreases.

The frip Is Initiated whenever the PCS pressure signal drops
below a minimum value [Puy) or 3 computed value [Py &5
gescribed b=low, whichayver is higher.

The TMILP tip uses Q Power, ASI|, pressurizer pressure, and coid
leg temperature (T.) as Inputs.

C Power |5 the higher of core THERMAL POWER (AT Power) or
nuclear power. The AT power uses hot leg and cold leg RTDS as
Inputs. Muciear power uses the power range excorz channels as
inputs. Both the AT and excore power signals have provislons for
callbration by calpnimeainc calkculaiions.

The AZI Is calculated from the upper and lower pOWer range
swcone detector signals, as explained In Section 1.1, “Definklons.”
The signal Is correcied for the diference between the flux at the
core periphery and the flux at the detectors.

The T, value Is the higher of the two coid leg signals.

The Low Pressurizer Prassure trip Imit (P.,)is calculated using
the equations given In Tabie 3.3.1-2.

The calcuiated lImilt [P..) 15 then compared to a fixed Low
Pressurizer Pressure tip Imit (Pl The auctioneered highest of
thege signals becomes the trip Imit (Pep). Py |5 compared fo the
measured PCS pressure and a trip signal Is generated when me
measured prassure fiar that channel s less than ar E{'.IEl ta Fh:- B
pre-irip alarm Is also generated when P Is less than or equal 1o the

pre-irip sefting, P + AP

The TMILP trip setpoint s a complex function of these inputs and
I'EFITE'EEFIDE- a minlmwm EE-I."EFFIE[HE PCS [EressUre for the EH:IE'UI'IQ
temperature and power condltions. It ks compared to actual PCS
pressure In the TMILP trig unit.

Pallsades Mucksar Plant

B 3.2.1-14 Revised 08302011



RPS Instrumenialion

B 3.3.1
Table B 3.3.1-1 {page 1 of 1)
Irstrumientis Afecting Mulliple Speciicalons
Required Inarumant Channels | Af¥ecied Spechicadons
Huclear Imsumeniadon
Gource Range NF1/3, Count Rate Indication @& C-150 Panel 3367
‘Source Fange NF1/3 & 2/, Count Rate Signal 3.3543.92
Wide Fanos NIF173 & 274_Fiu Level 10° Bhpass 33173 6,7 9 & 17
Wide Rangs NF1/2 & 214, Starup Rae 3.3.1 (72
Wide Fangz NIF173 & 204, FILi Level Indication @iEG-06 Panel for 3.3.7 3.3.7 (#3) & 3.49
Power Fange MG, &, 1. & B, 10 ITTE303
Power Ranqe MES, 6,7 & B_G Bower 331 (F180]
Power Range MIE, 6, 7, & B, AS 331 (7 A3.218 324
Tower Fanae ML, B, 7, & B, U065 Of Loadnigh S FalE Bypass T30 (P2 & 0]
PCS T-Coid Instruments
TT-0112CA, Temperaiure Signal |50 AT Power for POIL Alarm Circlt) 31E
TT-0112CA & 0122CA, Temperature Signal (C-150) 3B AT
TTIECE, Temperane Sional [PIP AT Power Tor POIL Alarm Gl ITE
TT-0112CA & 0122CH, Temperahare Signd (LTOP) 34.120.1
TT-01120C & D122C0 [PTR-0112 & D122) Temperaiare ngication 3.3.7 (2]
TTI12 & 0T G & 0, Temperaiune Signal | SWM] T 5
TT-0112 & 0122 CA, CB, CC, & CD, Tempeaiue Sonal [0 Prwer 8 THM) [ 331 F1 &858 3410
PCS T-Hot Ingruments
TT-0112HA, Temperaiure Signal [ SP1 AT Power Tor POIL Alarm Circult) 31E
TTITT2AA & DT20AR, Temperaare Siona (G150 TSR LT
TT-0122HE, Temperaure Signal [PIP AT Power Tor POIL Al Circult) 31E
TT-0112 & D122 HC & HD, Temperaiure Signal {SMM) 3.3.7 (75
L T 12 & 0720) Temperaiure Indication T3]
TT-0112 & D122 HA,_HB. HC, & HD. Temperalure Sonal (@ Power & T | 3.3.1 (71 £ 0]
Thermal Meargin Monikors
PY0102A, B, C, &0 [331 (=149
Fressurizer Fresaun: Instnlmeants
PT-0102A, B, C, & D, Pressure Signal [RPS & SI5) 33170898

333 F1.a & 73l

FT-01044 & B, Pressure Signal (LTOP & SDC Inferiock)

A120.1 8 3.4.14

FT-01054 & B, Pressure Signal (W Indication & LTOR)

A3.0 (Fa) & 3.412hb.1

P01 10, Pressure Indication @ C-150 Fans]

336 i3

53 Laval Instrumsnts

[T-0751 & 0752 A, B, C. & O, Leval Signal (RPS & AFAS) 331 E5E
333(F4ak4n)
TAITST EUTSE A & B, WIdE Range [Evel Indiain AT ET R
[HI757C & 07530, WIte Range Level Indication @ G150 Pare 336 (FI0& 1)
%G PreeBlrs INSmumsEnis
PT0751 & 0752 A, B, C, & D, Pressure Signal (RPS & 56 Is0laton] 331AT&
3.3.3 (%23, 2, Th, Tc)
PT-0751A and PT-07524 Pressure Signal (C-150/1504) 33E8(= 49
PICAITST & 752 © & 1, Pressure dicaon T3TIFIIE 18]
BHO751E & 0750F, Pressure Indicaion & C-150 Panel 336 (=AY
Contalnment Pressurs IneTumsnts
BE-1801, 16002, 1503, & 1804, Swilch CUIpE [RES) 331 F1)
PTO0A, TOEA, 1603, & T304A, Swich UEpE [EoF) TI3i5d)
D5 1801A, 1602, 19034, & 1504, Swich DUDUL (ESF) 333 (70

Moie:  The Indformation provided in this tabie 16 mended for use a5 an ald o disinguish those Insrumeni
channels which prowidie mone fan ane required funciion and to describe which speciicatons they
avect. The infonmation in s Bhie should not b2 Eken a5 Indusive for all Insruments nor afeced

spechcations.

Pallsades Huchear Plant B 3.3.1-35

Revised 08/307°201 1




BASES

E:SF Instrumentation
B 333

BACKGROUND
icontirued)

Megsurement Channels (continuad)

The ESF Actuation Funclions are generated by comparing a single
measuremernt 1o a fixed bisable seipoint The ESF Achuafion Funcions
wtiize Me foliowing Input Instrumentation:

Safety Injection Sknal [S15]

The Safety Injection Signal can be generated by any of three
|I'FII..I'EZ Presourizer Low Pressune, Contalnment H|g|'i Pressure, ar
Manual Actuation. Manual Actuation |s addressed by LCO 3.3.4;
Contalnmeani Hl-m'l Prassure = dlscussed Delow. Four Instruments
{channeis A through D), monitor Pressurizer Pressure to develop
the 515 actuation.” Each of these Instrument channels has two
Indivigually adjustable ESF bistable trip devices, one for the
bypass removal circult jdiscussed below) and one for SIS, Each
ESF bistable trip device actuates two audilary relays, one for each
actuation train. The output contacts from these audllary relays
form the logic circults addressed In LCO 3.3.4. The Instrument
channels associated with each Pressunzer Low Pressure SIS
actuation bistable Inciwde tha [pressure measurement |-EI-I]FI. tha

215 actuation bistable, and the two auxllary relays associated with
that bistable. The bistables associated with automatic removal of
the Pressurizer Low Pressurna E]’PEEE- are dlscussad wndar
Funciion 7.3, below.

Low Steam Generator Pressure Signal (SELP)

There ane twa E-EF'H'E'E Low Steam Genarator Prassure Hgnalﬁ.
ane for each steam -?E'HEI?'III. For 2ach steam ?ﬂﬂ'ﬂ'ﬂ:lr. fiour
Instruments (channels A through D) monior pressure to develop
the SGLP actuation. Each of these Instrument channels has two
Indivigually adjustable ESF bistable trip devices, one for the
bypass removal circult jdiscussed below) and one for SGLP.
Each Sieam SGLP bistabie rip device actuates an audkary reiay.
The output contacts from these audllary retays form the SGLP
logic circuls addressad In LCO 2.3.4. The Instrument channels
aesocdated with each Steam Genarator Lw Pressure 5|g|1-3|
bilstabie Include the pressure measurement loop, the SGLP
actuation bistable, and the auxiiary relay associated with that
bistabie. The bistables associated with automatic removal of the
SELP BjI'FIEEE- are discussed undar Functan 7.3, b2l

Fallsades Muciear Plant

B 3.3.34 Revised 0320/2008



ES-401 Question 87 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 2
Group # - 1
K/IA # 012.A2.03
Importance Rating 3.7

K/A Statement: Ability to (a) predict the impacts of the following malfunctions or operations on the RPS:
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of
those malfunctions or operations: Incorrect channel bypassing.

Proposed Question:
Given the following conditions:

e The Plant is at 100% power
Source/Wide Range NI-2/4 is being removed from operation
e The NCO incorrectly performed the following on the RPS channels associated with
NI-2/4:
o D RPS channel in bypass
o C RPS channelin trip

What actions should the NCO have taken and what procedure should be used to remove the
Source/Wide Range NI from operation?

A. ‘C’ channel should have been bypassed and ‘D’ tripped. SOP-36, Reactor Protective
System and Anticipated Transient Without Scram (ATWS) System.

B. ‘B’ channel should have been bypassed and ‘D’ tripped. SOP-36, Reactor Protective
System and Anticipated Transient Without Scram (ATWS) System.

C. ‘C’ channel should have been bypassed and ‘D’ tripped. SOP-35, Neutron Monitoring

System.
D. ‘B’ channel should have been bypassed and ‘D’ tripped. SOP-35, Neutron Monitoring
System.
Proposed Answer: D

Explanation (Optional):

A. Incorrect, ‘C’ channel should only be tripped or bypassed when removing NI-1/3 from
service. SOP-36 is not used to remove the NI from operation, but is used to bypass the
channel.

B. Incorrect, SOP-36 is not used to remove the NI from operation, but is used to bypass the
channel.

C. Incorrect, ‘C’ channel should only be tripped or bypassed when removing NI-1/3 from
service. SOP-35 is the correct procedure.



D. Correct, when taking Source/Wide Range NI out of service, the NCO should use SOP-
35 Section 7.1.2. This section requires the NCO to place in bypass one affected channel
Hi SUR Trip unit AND in trip any other affected channel Hi SUR Trip unit. SOP-36 is
used to bypass the channel.

Technical Reference(s): SOP-35 (section 7.1.2), SOP-36 (section 7.4)
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This question meets SRO-only criteria as the applicant must have detailed knowledge of

a System Operating procedure.



FPALISADES MUCLEAR FLANT Proo Ho TOP-XE

ZYSTEN CPERATING PROCEDURE Reviclon 17
Pape & of 14

TITLE: NEUTRON MONITORING SYSTEM

MNE173 and MI-2/4 SourceWide Range monitors will indicate a step change of
approximately 0.04% power bebmesn 00057 and 0.10% ndicated power range.
This is due o switching from counts mode to the campbelling mode of operation.

NOTE:

712 Removing a SourceWide Range Nuclear Instrument from Operation

Linless required to be removed from sendice for maintenance, SourceMWide Rang
MNudlear Instrurments shall be kept in an operable condifion during Maode 1.

it

NHOTE:

a. REVIEW the following Technical Specifications sections fior operability
requirements, as applicable:

. LCO 3.3
= LCO 339
. LCO 382

. LCO 3.3.1 Table 3.3.1-1 Function 2

. LCO 3.3.7 Table 3.3.7-1 Fumncion 3

. LCO 3.3.8 Table 3.3.8-1 Fumncion 1

b. PLACE in BYPASS one affected charnal Hi SUR Trip wnit AND in TRIP any
other affected channel Hi SUR Trip unit. Refer fo Systern Operating
Procedure SOP-38, "Reactor Protective Systerm and Anticipated Transient
Without Scram (ATW?S) System,” Section 7.4,

WIDE RANGE NI AFFECTED CHANMELS
-2 “A"and "CT
MI-4A "B" and "D"

. WHEM channel has been tested and dedared operable, THEN PERFORM
the following:

1. PERFORM, at Shift Manager discretion, Aftachment 2,

"Checklist CL 25, Meutron Monitors Systern Checklist,” for affected
channel.




PALISADES NUCLEAR PLANT Proc Mo S0P-35
SYSTEM OPERATING PROCEDURE Rewizlon 13
Page 11 of 16

TITLE: REACTOR PROTECTIVE SYSTEM AND ANMTICIFATED TRANSIENT

WITHOUT SCRAM [(ATWS) SYSTEM

7.4 RP'S TRIP UNITS
741 General Information

a. RPS Trip Units are bypassed wsing the bypass keyswitch for the desired RPS
Trip Unit. The key is captured in the bypass keyswitch when the key has
been tumed to the bypass position.

b. Each RPS Trip Unit has a unique kock cylinder; howsver, the same cylinder
for each respective RPS Trip Unit is used on all fowr RPS channels.

. IF an RPS Trip Unit is to be bypassed and the associated prefemed AC bus is
deenergized, THEM the yellow bypass lamp will HOT bght when the bypass
key is inseried and tumed 20° clockwise.

d., 5IG Low Lewel and Low Pressure Trg Units exist for EACH 5705, Closs
attention is required to ensure the comect RPS Trp Unit is selected.

2, IF an RPS Trip Unit is demonstrating anomalous behavior such that it needs
to be bypassed OR if maintenance s o be perfiommed on an RPS Trip Unit,
THEM bypass ALL of the RFS Trip Uinits for the associated RPS channel,

T42 To Bypass an RPS Trip Umnit
_ The procedure is not required io e in hand, nor is placekesping reguired to perfom
NOTE: i X
i5 section.
a. REVIEW requirements of Technical Specifications LOO 3.3.1.

b.

PERFORM the following to bypass desired RPS Trip Unit

1. EMSURE the RPS Bypass Fey is the comect key for the RPS Trip Uit
io be bypassed.

2 INSERT bypass key abowve affected RPS Trip Unit.
3. TURN key 80° clockwise.
4. VERIFY the yelow hght above the bypass keyswitch is OMN.

L RECORD ewoluton in the Operations Log unless logged in the
applicable procedurs.




PALISADES NUCLEAR PLANT Proc Mo S0P-36
SYSTEM OPERATING PROCEDURE Rest=ion 13
Page 12 of 15

TITLE: REACTOR PROTECTIVE SYSTEM AND ANTICIPATED TRANSIENT

WITHOUT SCRAM [ATWS) SYSTEM

WHEM bypass is no longer required, THEM:

1.
2
3
2

TURN affected RPS Trip Unit bypass key 30° counterciackwise.
VERIFY the yellow hght abowe the bypass keyswitch is OFF.
REMONE key AMD RETURN to Shift Manager.

RECORD evclution in the Operations Log unless logged n the
applicable procedurs.

743 To Place an RPS Trip Unit in the Tripped Condition

.

b.

.

REVIEW requirements of Technical Specifications LSO 3.3.1.

PLACE desired RPS Trip IUnit in tripped condition as fiollows:

1.

LOOSEN both hold down screws on desired RPS Trip Unit (screws
hawe “capture” feature and will not come all the way out).

PULL RPS Trip Unit out at least o inches, using the handle on the
front of the unit

EMSURE disengaged the connectons on back of RPS Trp Unit.

RECORD evoluton in the Operations Log undess logged n the
applicable procedurs.

WHEM RPS Trip Unit is no longer required to be tripped. THEM:

1.

2

INSERT RPS Trip Unit fiush with panel front.
TIGHTEM hold down screws.

RESET RP3S Trip Unit

VERIFY RPS trp light is OFF.

RECORD evoluton in the Operations Log undess logged n the
applicable proceduns.



ES-401 Question 88 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # - 2

Group # - 1

K/IA # 059.A2.04

Importance Rating 3.4

K/A Statement: Ability to (a) predict the impacts of the following malfunctions or operations on the MFW:
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of
those malfunctions or operations: Feeding a dry S/G

Proposed Question:

Given the following conditions:

EOP-7.0, “Loss of All Feedwater,” is in progress.

‘A’ Steam Generator level: -75%.

‘B’ Steam Generator level: -95%.

Both ‘A’ and ‘B’ S/G pressures: 410 psia.

The crew is preparing to use the Condensate Pumps for feeding the Steam Generators.
Feed Regulating Bypass Valves (CV-0734, CV-0735) have been opened to 20%.

Feed pump discharge pressure 500 psia.

Which of the following describes:

1) Whether the resulting amount of feed flow will be acceptable, and
2) Gives the bases for subsequent selection of procedure actions?

A

1) Feed flow to both S/G’s will be acceptable.
2) Both S/G’s may be fed at this rate until levels are restored to between 60% - 70%.

1) Feed flow to neither S/G will be acceptable.
2) Once-through-cooling must be initiated as the heat sink is lost.

1) Feed flow to ‘A’ S/G will be acceptable.
2) Feed flow to ‘B’ S/G must be reduced to avoid the potential for significant S/G tube
bundle damage.

1) Feed flow to ‘A’ S/G will be acceptable.
2) Feed flow to ‘B’ S/G must be raised to raise level above -84% to avoid the need to
initiate once-through-cooling.

Proposed Answer: C

Explanation (Optional):



A S/G is considered dry at less than -125% and feedwater flow to a dry S/G could cause
significant tube bundle damage. With S/G level less than -84%, feedwater flow should be
limited to less than 300 gpm.

EOP Supplement 41 must be utilized to determine the expected FW flow compared to the
differential pressure. In this case, with the feed regulating bypass valves 20% open and a 90
psid differential pressure, the expected feed flow is approximately 345 gpm.

A. Incorrect, the applicant believes the feed flow to both S/Gs is adequate, while feed flow
to the ‘B’ S/G must be reduced to less than 300 gpm in order to protect the tube bundles
from potential damage. S/G level of 60-70% is normal operational level and feed to that
desired level should only be to S/Gs with a level greater than -84%.

B. Incorrect, the applicant believes the once-through-cooling (OTC) criterion are met and
the heat sink is lost. OTC must be initiated if any of the following conditions are met: 1)
Both S/Gs levels are below -84% and are not being restored or 2) T, rises uncontrollably
5°F or greater. See explanation and choice A for explanation on whether feed flow is
adequate.

C. Correct, see explanation and choice A.

D. Incorrect, feed flow to ‘A’ S/G is acceptable but with ‘B’ S/G less than -84% it is not
desirable to raise feed flow, as the limit for this condition is 300 gpm.

Technical Reference(s): EOP-7.0 and basis, EOP Supplement 41
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: EOP Supplement 41
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This question meets SRO-only criteria as the SRO must use procedures to determine

procedurally required actions.



eausanes  PALISADES NUCLEAR PLANT :’:; — E“:':_:
. EMERGENCY OPERATING Soocess Pe -

. PROCEDURE
Fage a0 of B3

TITLE: FUNCTIONAL RECOVERY PROCEDURE

SAFETY FUNCTHIOM: PCS And Core Heat HRemoval

SUCCESS PATH: Via 5/G with 515 in operation; HR-2
RESOURCE TREE: Tree E
Loss of All Feed (Steps 37 through 43)
INSTRUCTIONS COMNTINGEMCY ACTIONS

CAUTION

Feedwater flow restoration to a dry
SiGE (lewel less than -125%) may
cause significant 515G tube bundle
damage.

Limit feed flow to less than 300 gpm
for any 501G with lewel less than -B4%.

NOTE: IF Auxiliary or Main Feedwater
iz NOT expected to be restored
in a timely manner,

JHEHN a plant cooldown should
be considered to ensure
adequate 5/G mventory to allow
depressurization of the 5/Gs for
feeding with the Condensate
Pump.

2 4 EVALUATE availability of 513
inventary replenishment by ANY of
the following methods listed in
order of preference

a. Auxiliary Feedwater from T-2

b. Main Feedwater from the
Condenser.

[Continue)

if = C.ontinuously applicable step




PALISADES NUCLEAR PLANT  |PreocNo EOP-7.0'

EMERGENCY OPERATING Revision 11

PROCEDURE BASIS Page 17 of 150

TITLE: LOSS OF ALL FEEDWATER BASIS

CEN-152 LOAF Step 6°

"d.  Beplenish inwentory in at least one 6.1 IF high pressure feedwater
steam generator by restoring ANY sources can NOT be restored,
of the following: THEN:
«  Auxiliary Feedwater flow a. Depressurize the Steam

Zenerator|s).
Main Feedwater flow

k. Establish an altemate, low
pressure feedwater source to
at least one steam generator.

Technical Basis:

The intent of the step is to direct the operators to evaluate available Feedwater sources for
use in supplying water to the 5/Gs. The sources are listed in the following order based on
their preference of use:

1. Auziliary Feedwater from T-2

2. Main Feedwater from the Condenser

3 Condensate Pump

4. Auziliary Feedwater from Semvice Water via P-2C

& Auziliary Feedwater from Fire Water via P-8A or P-BB

Auxiliary Feedwater is the prefermed source as this is the expecied, nomal source of
Feedwater post-trip.

Main Feedwater is preferred as an altemative to Auziliary Feedwater because it is the
nomal Feedwater scurce. It is, howewer, very difficult to control 5/G lewel using Main
Feedwater at hot zero power dus to the high diferential pressure between the Man
Feedwater Fumps and the 5/Gs and the large amount of flow that the pumps put out

Lze of the Condensate Pumgs is a viable alternative, however it will require depressurizing
the 54Gs to less than the shutoff head of the Condensate Pumps. Power history and
existing S5 inventory will dictate the amount of time available to cooldown and
depressurize to feed with the Condensate Pumps. An assessment of plant status and
equipment availability will indicate if this is a viable opbion.




Proc No EOP-T.0| PALISADES NUCLEAR PLANT

Revision 11 EMERGENCY OPERATING

Page 18 of 150 PROCEDURE BASIS

TITLE: LOSS5 OF ALL FEEDWATER BASIS

Augiliary Feedwater from Service Water or Fire Water is avalable but MOT preferred due
te contamination of the 5/Gs caused by using water from Lake Michigan. A decision must
be made as to the relative consequences of not feeding the 5/Gs and possible effects of
feeding with lake water.

Acsocisted N Cautions Warnings:

The caution alerts the operator that Feedwater flow restoration to a "Dry” S/G {86 level for
consldering & /G "Dry™) may cause significant S/G tube bundle damage.

Because of this, feed flow is imited to less than 300 gpm [reference FSAR 4.2 4) whenever
the S/G level is less than the [S0 level for Inltiation of OTC)

The note on Feedwater informs the operator that i Auxiliary or Main Feedwater is not
expected o be restored in a timely manner, then a plant cooldown should be considered to
ensure adequate 5/G inventory to allow depressurization of the 50Gs for feeding with the
Condensate Pumg.

Deviations from EPG:

The CEN-152 step to restore Feedwater from one of the listed sources is split apart to first
assess eguipment availability and then to select the step for mplementation of the selected
feedwater source.

lustification for Deyiation:

The sieps necessary to establish altemate Feedwater supplies are extensive. For clanty
and ease of use, the steps are written to stand alone, with an assessment step performed
first. Im this manner the operator assesses plant status and equipment availability and then
can quickly scan the first sentence of the following steps to select the desired feedwater
SOUMGE.




ES-401 Question 89 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # - 2

Group # - 1

K/IA # 063.G2.1.7

Importance Rating 4.7

K/A Statement: Ability to evaluate plant performance and make operational judgements based on
operating characteristics, reactor behavior, and instrument interpretation.

Proposed Question:

Given the following Plant conditions:

PCS temperature is 420°F

LTOP System is armed in LTOP MODE
Charging Pump P-55A is in operation
Letdown is in service

Then, the following occurs:

125 VDC Panel ED-11-1 de-energizes due to a fault

EK-0702, “RELIEF VALVE 2006 DISCH HI TEMP,” annunciates

The NCO attempts to close CV-2003, CV-2004, and CV-2005, Letdown Orifice Stop
Valves, in accordance with AOP-17, "Loss of 125V DC Panel(s)," but CV-2003 does
NOT close

To address these conditions, the CRS will . . .

A.

Direct the crew to re-establish Charging and Letdown flow per SOP-2A, "Chemical and
Volume Control."

Implement AOP-23, "Primary Coolant Leak."

Direct the crew to bypass the CVCS purification demineralizers per SOP-2B, "Chemical
and Volume Control System - Purification and Chemical Injection."

Implement AOP-31, "Spurious Containment Isolation."

Proposed Answer: B

Explanation (Optional):

A

B.

Incorrect, re-establishing charging and letdown would not address the problem (a lifted
relief valve causing a PCS leak).

Correct, a loss of D-11-1 causes CV-2009 (letdown containment isolation) to close;
however, letdown is still flowing from PCS into the letdown line upstream of CV-2009.
Pressure upstream of CV-2009 will remain high with a failure of CV-2003 to close,



causing RV-2006 to lift due to the higher letdown pressure.

C. Incorrect, the applicant believes that excessive letdown flow (and higher temperature) is
the result of the DC loss.

D. Incorrect, CV-2009 fails closed on a loss of ED-11-1. The reasoning it closed was not
due to a spurious containment isolation signal, but rather a loss of DC control power.
AOP-31 will not correct the underlying cause of the failure of CV-2003 to close.

Technical Reference(s): AOP-23, AOP-17, ARP-4
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2010

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This meets SRO-only criteria 10CFR55.43 (b)5 as the applicant must assess plant
conditions and then select a procedure to mitigate the event/transient.

Bank question was modified to accommodate current Palisades’ terminology and
procedures.



Proc No ACP-1T
PALISADES NUCLEAR PLANT Attachment
ABNORMAL OPERATING —
PROCEDURE Revision
MUCLEAR PLANT Page 4 of15
LOSS OF 125V DC PANEL(S)
LOSS OF BUS ED-10R
TABLE 2: COMBINED EFFECTS FROM LOSS OF ED-11-1 AND ED-11-2
COMPOMNENTS EFFECT FROM LOSS OF ALTERNATE
AFFECTED POWER COMPONENTS/ICOMMENTS

Charging and Letdown

P-55C, *'C' Charging Pump

P-55C breaker Fails As Is.

Can manually operate breaker at
load center.

CW-2009, Letdown Containment
Isolation

Fail closed, position indication lost.

Close CV-2003, CV-2004,
& CV-2005. Manually control
charging from Control Room.

CWV-2153, BA Blender M-51 Boric
Acid Inlet Control

CW-2155, Make-up Stop

CW-2165, Bonc Acid Blender
M-51 PMU Inlet Control

Fail closed, position indication lost.

Manual makeup. Refer to SOP-24,
section titled, "To Provide Blended
Boric Acid When CV-2155, Boric
Acid Blender Outlet Control Valve,
CW-2153, Bonc Acid Makeup
Control Valve, and CV-2165,
Primary Makeup Water Makeup
Control Valve, are Mot Operational.”

Primary Coolant System

PRENV-10428, Power Operated
Relief Valve

Fail closed, position indication lost.

PRV-1043B still available. Refer to
TS LCO 3411 and LCO 3.4.12.

PRENV-106T, Reactor Head Vent

PRENV-1069, Pressurizer Vent

PREV-1071, Rx/PZR Vent to
Containment Atmosphere

Fail closed, position indication lost.

Alternate valves PRV-1068,
PENV-1070, PRV-1072, and vent to
Cuench Tank still available.

Cv-2083, PCPP-50A,B,C,&D
Controlled Bleedoff

Fail closed, position indication lost.

Werify open CV-2191, Pri Coolant
Pp Controlled Bleedoff Stop.

Safety Injection

CWV-3030, Cont Sump Isol to
West Safeguards Pumps

Fail closed, position indication lost.

CW-3031, SIRW Tank T-58
Outlet Isolation

Fail open, position indication lost.

Right Train of SIS equipment still
available. Refer to Technical
Specifications LCO 3.5.2 and
LCO 3.53.

CV-3018, HPS| Pump P-66B to
HPSI Train 2 (MZ-22)

Fail closed, position indication lost.

CW-3059, HPSI Pump P-66E to
HPSI Train 1 (MZ-23)

Fail open, position indication lost.

Walves fail in normal position. Can
not crosstie HPSI Trains 1 and 2.




PALISADES NUCLEAR PLANT ProcNo  AOP-23
= ABNORMAL OPERATING Revision 2

PROCEDURE Page 10f 11

NUCLEAR PLANT

PRIMARY COOLANT LEAK

USER ALERT

Read each step of the procedure prior to
performing that step. Since the cause and
nature of the abnormal condition cannot be
predicted, performance of steps out of
sequence may be necessary.

1.0 PURPOSE

This procedure is written for PCS unidentified leakage greater than 0.15 gpm when the
Shutdown Cooling System is not initially in service. When the Shutdown Cooling System
is In service, AOP-30, "Loss of Shutdown Cooling,” is the correct procedure to
implement.

2.0 ENTRY CONDITIONS

. PCS leak rate greater than 0.15 gpm unidentified calculated in accordance with
DWO-1, "Operator's Daily/Weekly Items Modes 1, 2, 3, and 4"

. Symptom of PCS leak in conjunction with any of the following:

o Unexplained drop in VCT level

Unexplained rise in Containment pressure, temperature, humidity, radiation

andior sump level

Unexplained Charging and Letdown Flow Mismatch

EK-0201, "CONT GAMMA RIA-2321 HIGH" (400 R/hr)

EK-0202, "CONT GAMMA RIA-2322 HIGH" (400 R/hr)

EK-0213, "CONT GAMMA Rl1A-2321 ALERT" (40 R/hr)

EK-0214, "CONT GAMMA RIA-2322 ALERT" (40 R/hr)

EK-0702, "RELIEF VALVE 2006 DISCH HI TEMP" (200°F)

EK-0731, "QUENCH TANK HI TEMP" ({1530°F)

EK-0732, "QUENCH TANK HI PRESS" (10 psig)

EK-0733, "QUENCH TANK HI-LO LEVEL" (HI-79%, LO-67%)

EK-0743, "PRESSURIZER PWR OPERATED RELIEF VALVE

DISCHARGE HI TEMP" {180°F)

o EK-0744, "PRESSURIZER SAFETY WVALVE RV-1039 DISCH HI TEMP"
{180°F)

o EK-0745, "PRESSURIZER SAFETY WVALVE RV-1040 DISCH HI TEMP"
{180°F)

Q
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PALISADES NUCLEAR PLANT Proc No ARP4
ALARM AND RESPONSE PROCEDURE Revision 68
Page 2 of T3

TITLE: PRIMARY SYSTEM VOLUME LEVEL PRESSURE
SCHEME EK-0T (C-12)

RELIEF VALVE 2006 DISCH HI TEMP

1| 7 [13]19]25]31
2|8 |14|20]26]32 Sensor:  TIA-0202, Outlet Temp Ind Alarm
3 | q | 15 | 21 | 27 | 13 Rv-2006, Relief Valve
4 [10]16]22]28|34 ip  200°F
5 11|17 ] 23|29 35
Cluench Tank pressureflevel
6 |12]|18]24|30]36

AUTOMATIC FUNCTION:

* MNone
OPERATOR ACTION:
NOTE: RV-2006, Letdown Heat Exch E-53 Inlet Safety Relief, setpoint 600 psig.

¢ |F Letdown in service, THEN CHECK PIC-0202, Intermediate Pressure Letdown Controller, controlling at
approximately 460 psig OR MANUALLY CONTROL.

o WHEN PIC-0202 is in MANUAL, THEN ENSURE CLOSED associated handswitch (HS-2003, HS-2004,
HS-2005) for any Letdown Orifice Stop Valve that is not OPEN.
o |F letdown cannot be restored, THEN:
o CLOSE CV-2003, Letdown Onfice Stop Valve.
o CLOSE CV-2004, Letdown Orifice Stop Valve.
o CLOSE CV-2005, Letdown Orifice Stop Valve.

FOLLOW UP ACTION:
o |F RV-2006 does NOT reseat, THEN:
o IMPLEMENT AOP-23, if entry conditions are met.
o IMPLEMENT EI-1 if applicable.
¢ IMPLEMENT any applicable Technical Specifications LCO 3.4.13 actions.

REFERENCES:

s Technical Specifications LCO 3.4.13

s« El-1, "Emergency Classification and Actions™
« AOP-23, "Primary Coolant Leak”




ES-401 Question 90 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - _2
Group # - 1
K/IA # 103.G2.4.41
Importance Rating 4.6

K/A Statement: Knowledge of the emergency action level thresholds and classifications.
Proposed Question:

Given the following conditions:

A large break LOCA occurred 30 minutes ago.

Bus 1C is faulted and cannot be energized.

P-54A CS Pump tripped on overcurrent.

Containment pressure 60 psia and stable.

Containment Hydrogen concentration 5% and stable.

Containment Radiation is 17,000 R/hr as read on RIA-2321, Containment High Range
Radiation Monitor.

Does a Loss or Potential Loss of the Containment Fission Product Barrier currently exist and if
so why?

A. Yes, a Potential Loss of Containment condition exists due to conditions described in
subcategory C.6

B. Yes, a Potential Loss of Containment condition exists due to conditions described in
subcategory B.3

C. Yes, a Potential Loss of Containment condition exists due to conditions described in
subcategory B.5

D. No, a Potential Loss of Containment does not currently exist

Proposed Answer: C
Explanation (Optional):

A. Incorrect, containment radiation is 17,000 R/hr on the containment high range monitors,
whereas the potential loss of containment value is > 20,000 R/hr, as defined in
subcategory C.6.

B. Incorrect, containment pressure is 60 psia (~45 psig), less than the potential loss of
containment value of > 55 psig.

C. Correct, with a loss of Bus 1C, CS Pumps P-54B and P-54C are lost. Since P-54A
tripped on overcurrent, one full train of containment cooling (TS 3.6.6 Bases) is not in
operation as required by subcategory B.5.

D. Incorrect, See explanation in ‘C’ above.



Technical Reference(s):

(Attach if not previously provided,
including version/revision number)

SEP Supplement 1

Proposed references to be provided to applicants during examination: SEP Supplement 1

Learning Objective:

Question Source:

Question History:

(As available)

Bank #
Modified Bank # X (Note changes or attach parent)
New

Last NRC Exam Palisades 2005

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Memory or Fundamental Knowledge

Comprehension or Analysis X
55.41
5543 _ 5

This question meets SRO-only criteria as the applicant must assess plant conditions and
then determine the Emergency Action Level threshold.

Modified stem to include an electrical fault and additional (and modified) initial
conditions. Modified potential answers and changed correct answer.



Procedure No SEP Supp 1
Revision 3
Effective Date 8/26/15

PALISADES NUCLEAR PLANT
SITE EMERGENCY PLAN — Supplement 1

TITLE: SITE EMERGENCY PLAN
SUPPLEMENT 1 - EAL WALL CHARTS

Approved: THHiginbotham / 8/26/15
Procedure Sponsor Date
Process Applicability Exclusion B

Mew Procedure/Revision Summary:

Rev 3, Editorial Correction

Specific Changes:

Revised Note 6 in Supplement 1, Pages 1 & 2. Removed references to an after-normal business hours telephone number for
the Naticnal Earthquake Information Center (MEIC). That number is no longer in service. (DRM-15-00827)
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Containment Cooling Systems
B366

B 36 CONTAINMENT SYSTEMS

B 3.6.6 Containment Cooling Systems

BASES

BACKGROUND

The Containment Spray and Containment Air Cooler systems provide
containment atmosphere cooling to limit post accident pressure and
temperature in containment to less than the design values. Reduction of
containment pressure reduces the release of fission product radioactivity
from containment to the environment, in the event of a Main Steam Line
Break (MSLB) or a large break Loss of Coolant Accident (LOCA). The
Containment Spray and Containment Air Cooler systems are designed to
the requirements of the Palisades Nuclear Plant design criteria (Ref. 1).

The Containment Air Cooler System and Containment Spray System are
Engineered Safety Feature (ESF) systems. They are designed to ensure
that the heat removal capability required during the post accident period
can be attained. The systems are arranged with two spray pumps
powered from one diesel generator, and with one spray pump and three
air cooler fans powered from the other diesel generator. The
Containment Spray System was originally designed to be redundant to
the Containment Air Coolers (CACs) and fans. These systems were
originally designed such that either two containment spray pumps or three
CACs could limit containment pressure to less than design. However, the
current safety analyses take credit for one containment spray pump when
evaluating cases with three CACs, and no air cooler fans in cases with
two spray pumps and both Main Steam lsolation Valve (M31V) bypass
valves closed. If an MSIV bypass valve is open, 2 service water pumps
and 2 CACs are also required to be OPERABLE in addition to the 2 spray
pumps for containment heat removal.

To address this dependency between the Containment Spray System and
the Containment Air Cooler System the title of this Specification is
“Containment Cooling Systems,” and includes both systems. The LCO is
written in terms of trains of containment cooling. Cne train of containment
cooling is associated with Diesel Generator 1-1 and includes Containment
Spray Pumps P-548 and P-54C, Containment Spray Valve CV-3001 and
the associated spray header. The other train of containment cooling is
associated with Diesel Generator 1-2 and includes Containment Spray
Pump P-54A, Containment Spray Yalve CV-3002 and the associated
spray header, and CACs WHX-1, VHX-2, and VHX-3 and their associated
safety related fans, V-1A, V-2A, and V-3A.

Palisades Muclear Plant B 3.6.6-1 Revised 03/ 5/2012



ES-401 Question 91 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - _2
Group # - 2
K/IA # 015.A2.01
Importance Rating 3.9

K/A Statement: Ability to (a) predict the impacts on the following malfunctions or operations on the NIS;
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of
those malfunctions or operations: Power supply loss of erratic operation

Proposed Question:

Given the following conditions:

e The Plant is in MODE 3 at normal operating pressure and temperature.

e The PCS is being diluted in preparation for critical approach two shifts from now.

e The Wide Range flux level plasma indication for Source/Wide Range NI-1/3 on Panel
C-06 begins to act erratically and is determined to be unreliable.
The NI-1/3 analog count rates on Panel C-02 are indicating normal.

¢ NI-1/3 indications on Panel C-02 channel check to NI-2/4 indications.

Given these conditions, which one of the following identifies if LCO 3.3.9, Neutron Flux
Monitoring Channels, and LCO 3.3.7, Post Accident Monitoring Instrumentation, are satisfied
and identifies the minimum ACTIONS, if any, that are required?

A. LCO 3.3.9is met, LCO 3.3.7 is met. No ACTIONS are required.

B. LCO 3.3.9is NOT met, LCO 3.3.7 is met. Immediately stop dilution of the PCS and
perform a SDM verification within 4 hours.

C. LCO 3.3.9is met, LCO 3.3.7 is NOT met. Restore NI-1/3 plasma indication to
OPERABLE status within 30 days.

D. LCO 3.3.9is met, LCO 3.3.7 is NOT met. Restore NI-1/3 plasma indication to
OPERABLE status within 7 days.

Proposed Answer: C
Explanation (Optional):

A. Incorrect, the applicant believes that plasma indication is not a PAM instrument.

B. Incorrect, the applicant believes that a channel of Neutron Flux Monitoring is lost.

C. Correct, the plasma display is used to satisfy LCO 3.3.7, per SHO-1. Both channels
must be within %2 decade of one another to be considered operable.

D. Incorrect, the applicant believes that LCO action 3.3.7.C applies, which is incorrect, as
there is only one function affected (the Wide Range). The applicant believes the Wide
Range and Source Range are both affected.



Technical Reference(s): LCO 3.3.7, LCO 3.3.1 Bases Table B 3.3.1-1, LCO 3.3.9,
LCO 3.3.9 Bases, SHO-1

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: LCO 3.3.7,L.CO 3.3.9

Learning Objective: (As available)

Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam Palisades 2009

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 2

Comments:
This question meets the SRO-only criteria as the applicant must apply knowledge from

Tech Spec bases information to the Tech Spec to determine the required actions to take.



PAM Instrumentaticn

33y
3.3 INSTRUMENTATION
337 Post Accident Monitoring (FAM) Instrumentation
LCO 337 The PAM instrurmentation for each Function im Table 3.3.7-1 shall be
COPERABLE.
APPLICABILITY: MODES 1, 2, and 3.
ACTIOMS
HOTE
Ceparate Condition enfry is allowed for each Funchon
COMDITICN REQUIRED ACTICON COMPLETION TIME
A One or mone Functions A Restone required 20 days
with one required channel channel to OFERABLE
inoperable. status.
B. Reguired AcSon and B.1 Initiake action in Immediately
associated Completon accordance with
Time of Condition & not Specification 5,686
mel.
C.  One or more Functions C.1 Restore one dhannel o T days
with two required channels CPERABLE status.
inoperable.

Palisades Muclear Plant 3371 Amendment Mo, 380 210, X1



PAM Instrumentaticn

33y
ACTIONS
COMDITION REGUIRED ACTION COMPLETION TIME
D. (Mot Used)
E Regquired Acton and E1 Enter the Condition Imrrdiatehy
associated Completion referencad in
Time of Condition C mok Table 3.3.7-1 for the
et channel.
F. As required by Required F.1 Bein MODE 3 & hours
Arfion E.1 and referenced
in Table 3.3.7-1. AMD
F.2 Be in MODE 4 A0 hours
G As required by Required 5.1 Initiate action in Imrrdiatehy
Action E.1 and referenced accordance with
in Table 3.3.7-1. Specification 5.0.6
Palisades Mudear Plant 3372 Amendment Mo, 188 24



Table B 3.3.1-1 {page 1 of 1)
ristrumnents Affecting Multiple SpecSications

RFS Instrumentation
B33l

Raquired instrument Channeks

| Affecied Spacifications

Muclear Instrumentation

Sounce Range NE173, Count Rate Indication @ C-150 Panel JAEF
Source Range ME12 B 204, Count Rate Sgnal 3358392
Wide Range NI-13 & 214, Flux Lavel 10~ Eypass 32.10%F35,6,7,9, 812}
Wida Range ME13 & 2/4, Slariup Rate 3.3.1 (#2)
Wide Range W13 & 2/4, Flux Leyve! Indicalion (& ECG6 Pansd for 3.3.7 JATFEIa23n
Powwer Range WIS, 6, 7,48, Tg 3218323
Power Range WIS, 6, 7, & 5, G Power J31F &9
Poaver Range WS, 6, 7, 4 & ASI J31FAaI 14324
Power Range N5, 6, 7, & 8, Loss of Lpad'High Starup Rate Bypass Ja1F2 &10)
PCS T-00d Instmmsnts
TT-0112CA, Tempsrare Skgnal (5P AT Power for PDIL Alamrn Circui) J1E
TT-1112CA & 0122CA, Tempersiure Signal (C-1500 JIBIFET)
TT-11Z22CH, Temperaire Signal (PIP AT Power for PDIL Alarm Clrcul) 3.1.6
TT-0112CA & D122CH, Tempershare Sigral (LTOR) J.4.12.6.1
TT-011205 & 2200 [PTRO112 & 0122) Temperature Indication JATIF2)
TT-0112 & 0122 CC & CO, Temperature Signal (S} 337 (75}
TT-0112 & 0122 C&, €8, COC, & CO, Temparatue Signal (2 Poaer S TRMMY | 331 F149)4 3410
PC 5 T-Hot Instruments
TT-0112HA, Tempsrare Signal {SP AT Power for PDIL Alamn Circul) 316
TT-0112HA & 0122HA, Temperaie Sigral [(C-150 5B ES)
TT-01Z2HE, Temperaire Skgnal {PIF AT Power for PDIL Alarn Circul) J1E
TT-0112 & 3122 HC & HD, Temparaiue Sigral (5] JA5T (7S]
TT-0112HC & 022HD [PTR-O0112 & D122) Temperature Infication JATIF
TT-0112 & 0122 Ha, HE, BT, & HD, Temparature Signal (S Powsr £ TR | 3.3.1(F1 & 9)
Thigrrnal Margin Monttors
PY{102A B, C ED | 3.3.1/F1 &9)
Prassurizar Prassurs Instrumsants
PT-01024, B, C, & D, Pressune Signal (RPS & SE5) Ji1FEaTA
333 Faidra)
FI-01044 & B, Pressure signal [L1TOF & S00 Inenock) J4.1201 & 35.4.14
PT-01054 & B, Pressure Signal (WR Indication & LTOR] JATIFES&a3412.0.10
Fi-1 10, Pressure Indication £ 1-1a0 Fansl B TS
55 Level Imstruments
a1 / L A& algnal [RFES & AFAS) AT &) &
J33i7a dd4.h)
LHITST & 0758 A & B, Wite Range Level Indicatian AT (F118& 12)
LHITETRC & O7SEC, Wide Range Level Indication i &-150 Pamal J.3BEI0 & 11)
%G Pressurs Instrumsanits
PT-0751 & 0752 A, B, C, & I, Pressure Signal [RPE & 3G Isolation] JIlFEaT)a
3.3.3(#2a, 2b, 7b, Tc)
PT-07514 and PT-0752A Pressure Signal ({C-15001 5040 J.3EFS &)
PICO751 & 0752 C & D, Pressure Indication JATF2 & 14)
PIOTEAE & O7S2E, Pressie Indication o C-150 Paniel JIAEIF &S
Contalnment Pressurs Insfrumsnts
P=1801, 1802 1603, £ 1604, Swilch Ouwipul [RES) J.3.1F11]
P5-1501, 18024, 1503, & 18044, Swiich Culput [(ESF) J33Fa)
PE-18014A, 1802 18064, & 1804, Swiich Cuipat {ESF) .53 (75.b)

Mote:  The Imfoemation prosided In this abie 15 intended for use a8 an aid oo

stinguish Mose Instrument

chanrsls which provide more than one required functian and o sescnb= anich specifications they
dfiect. The Informiation In this taée showld not be taken as Inclisive for all insruments nor aMected

specTications.

Palisades Mudear Plant B23.1-35

Revised 027202011




FAM Instrumentation

A7
Table 3.3.7-1 (page 1 of 1)
Piest Accident Monitonng Instrumentaiion
COMDITIONS
REFEREMCED
REQUIRED FROM REQUIRED
FUMNCTION CHAMMNELS ACTIOM EA
1.  Primary Coolant Systermn Hot Leg
Temperature (wide Ange) 2 F
2. Prirrary Coolant Systern Cold Leg 2 F
Temperatune (wide rangs)
Wide Hanpge Meutren Flux F
Containment Floor Water Lewvel F
{wide range)
5 Subcooled Margin Monitor F
d. Pressunzes Level (wide ange) F
7. (Delsted)
3. Condensabe Storage Tank Lewsl F
8. Prirmary Coolant Systern Pressure F
{wade range)
10. Containment Pressure (wide mnge) F
11. Shearn Generabor A Water Lewel F
{wade range)
12. Sieamn Generabor B Water Lewel 2 F
{wide range)
13. Sheamn Generabor A Pressure 2 F
14, Sheamn Generabor B Pressure 2 F
15. Containment Isclation Vahe Position 1 per valwe™ F
18. Core Exit Temperature - Quadrant 1 2 F
17. Core Exit Temperature - CQuadrant 2 2 F
18. Core Exit Temperature - Quadrant 3 2 F
18, Core Exit Temperature - Quadrant 4 2 F
20. Reachor Vessel Waber Lawsl 2 G
21. Contanment Area Radiation 2 G
(high range)

{a)  Nat required for Isolation valves whose assocated penetration s lsolated by at least one closed
and de-activaied awomatic vaive, closed manual valve, bilnd flange, or check valve with flow
thrcugh the vaive secured.

Falisades Nudear Plant 3374 Armendment Mo, 180, 21



Meutron Fiux Monitoring Channels

338
3.3 INSTRUMENTATION
2.3.9 Neutron Fhux Monitoring Channiets
LCO 338 Tweo channels of newtron flux monitering instrurmentation shall be
OPERABLE.
APPLICABILITY: MODES 3, 4, and 5.
ACTIONS
COMDITION REQIUNIRED ACTION COMPLETION TIME
A One or more reguired A Suspend Al cperations | Immedately
channed|s) inoperable. imicheing positive
reactivity additions.
AND
AZ Perfiorm S0M 4 hours
weriteation in
accondance with AND
SR3111

Cnce per 12 hours
thereafter

Falisades Muclear Plant 3381 Amendment No. 138



BASES

Meutren Flhee Monitoring Channels
B339

APPLICABLE
SAFETY ANALYSEIS
(continued)

The DPERABILITY of neutron flue monitoring channels is necessany to
meet the assumptions of the safety analyses and provide for the
detection of reducad SDM.

The neutron flux monitorng channels saiishy Criterion 4 of
10 CFR 50.38(c){2).

LoD

The: LCO on the neutron flux monitoring channels ensures that
adequate information is available to venfy core reaciivity conditions
while shut down. The safety funclion of these instruments is to detect
changes in core reactity such as might occur from an inadvertent
boron diution.

Twmo newiron fiux monitoring channets are required to be OPERABLE. F
only one sechon of a neutron flux monitoring channel (source range or
wide range) is funchoning, the neutron fiux monitoring channel may be
considered OFERABLE if it is capable of detecting the existing reactor
neutron fux. For example, with the source rmnge count rate indicator
functioning propery within its mnge, and in reasonable agreement with
the other source range, a neutron flux monitor channie! rmay be
considered OFERABLE even though its wide range indicator s not
functioning.

The source rmnge nedear nstrurmentaton channels, MNI-1 and MI-2,
provide neutron flux coverage extending an additional one to e
decades below the wide range channels for use during refusling, when
neutron fiux may be extremely low.

This LCO does nok requirs OPERABILITY of the High Startup Rate Trp
Function or the Zero Power Mode Bypass Removal Function. Those
functions are addressed in LCO 3.3.1, RPS Instrurmentation.

APPLICABILITY

In MODES 3, 4, and 5, neutren fiux monitoring channels must be
COPERABLE to monitor core power for reactivity changes.

In MODES 1 and 2, peutron fux monitoring channels are addressed as
part of the RPS in LCO 3.3.1.

The: requirements for souwnce range neutron flux monitonng in MODE 8
are addressed in LSO 3.0.2, "Mudiear Instrumentation.”

Falisades Mudear Plant B 33lg2 Amendment Mo 139

Revised 08082000



PALISADES NUCLEAR PLANT Proc Mo $HO-1
TECHMICAL SPECIFICATION SURVEILLANCE PROCEDURE Revialon 73
Paps & of 27

TITLE: CPERATOR'S SHIFT ITEMS MODES 1, 2, 3, AND 4

L B Wide Range Muclear Instrumentation (Mis)

(Technical Specificaions LCO 3.3.1, Table 3.3.1-1 hem 2, 3R 3.3.1.1, LD 337,
Table 3.3.7-1 ltem 3, SR 2371, LCO 3.3.9, SR 3.3.8.1)

{Applicability: Required in all Modes)

NOTE: Wide Range indication MI-1/34 and MI-2/44 at EC08 (plasma display) shall b=
] utilized to satisfy LCO 3.3.7.

a CHECK both channels for agresment within 112 decades of each other.
(Applicability: Required in Modes 3 and 4)

1 Per Technical Specification LCO 3.3.8, for an inoperable Neutron Monitoring
chanmel [(Source and Wide Range) PERFORM the following:

1. IMMEDIATELY SUSPEND all cpsrations involving positive reactivity
additions.

2. CHECK Shutdown Blargin within 4 hours and then every 12 hours.

3. To document verfication, IMITLAL the space for the inoperable Neutron
Mlonitor AMD NOTE condition in the Comments section.

AT Guadrant Power Tilt (T,)
(Technical Spechcaions LCO 3.2.3, SR 3.2.3.1)

(Applicability: Required in Mode 1 with Themal Power greater than 25% of Fated
Themnal Power)

a CHECHK "Channel Deviation Lewvel 1 (5%]" red indicating lights for M
Chanmels 5, 8, 7, and B are NOT it and Anmunciator EK-DGC3E, "CHAMMEL
DEVIATION LEVEL 1 (5%)." MOT alarming.




ES-401 Question 92 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - _2
Group # - 2
K/IA # 034.K4.02

Importance Rating 3.3
K/A Statement: Knowledge of design feature(s) and/or interlock(s) which provide for the following: Fuel
movement.

Proposed Question:

A new fuel bundle is being lowered into the Reactor Core during core reload, when suddenly the
Refueling Machine Hoist movement stops. What interlock is responsible for the Refueling
Machine’s response to the conditions?

A. Extreme hoist travel limit interlock
B. Cable slack interlock
C. Grapple open hoist interlock

D. Hoist load bypass interlock

Proposed Answer: B
Explanation (Optional):

A. Incorrect, the extreme hoist travel limit interlock is an up limit only. This would not be
reached while lowering a fuel bundle. Incorrect, the extreme hoist travel interlock is only
to stop the hoist on rising motion if the upper limit does not stop the machine. This
interlock will shut off the RFM with no indication as to why.

B. Correct, the Refueling Machine hoist is stopped during lowering on hoist underload or
cable slack.

C. Incorrect, the hoist cannot be raised passed the UGOZ (Upper Grapple Operating Zone)
with an open grapple.

D. Incorrect, the hoist load bypass is used when lowering an empty grabble.

Technical Reference(s): PL-IOTD Refueling Operations Lesson Plan
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #



Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43 6

Comments:
This question meets SRO-only criteria as fuel movements and operation of the
Refueling Machine must be observed and approved by an SRO.



PL-IOTD

C.2f.

Revision 11 Page 37 of 73

RFM Hoist operations.

1)

2)

3)

4)

Hoist load bypass

a) Must use hoist load bypass when lowering empty grapple
Electronic load cell used for sensing:

a) Under load

b) Over load

c) Cable slack

Weighing zones:

a) Control Rod or fuel plus grapple

b) Control Rod or fuel plus grapple plus hoist

c) Exception: RFM computer adjusts for weight of hoist box when hoist
begins to pick up fuel assembly and hoist when fuel assembly is in the
hoist box.

Interlocks
a) The computer stops hoist movement on:

(1) Under or overload. Hoist over load/under load setpoints are based
upon recommendations by the vendor and include expected
maximum and minimum fuel weights to the end of plant life to
eliminate the need for an equipment modification and reduce the
number of setpoint changes.

(2) There is an extreme hoist up limit that shuts the RFM and SFHM
down.

(a) If you are raising the hoist and for some reason it does not stop
at up limit, the extreme travel limit shuts the machine down with
no other messages to tell you what happened. This has tripped
up some Operators in the past.

(b) Commonly encountered fuel handling difficulties tells you how to
deal with this.

b) Bridge or trolley energized stops hoist movement
¢) Up motion stops:
(1) hoist at up limit (green light)
(2) Hoist Overload (computer screen and digital display)

(3) Grapple open leaving UGOZ. (Orange light out for UGOZ and
orange grapple open light on)

d) Down motion stops:
(1) Hoist under load (computer screen)
(2) Cabile slack (orange light)



Example:

7)

8)
9)

Hoist not at “UP’ limit and in either the core slow zone or the high speed zone.

a) Inthe core clear or high speed zone, may operate the bridge and trolley
with the hoist not at up limit with an empty grapple

b) May move B/T by pushing the BTI pushbutton. This is the way minor
adjustments are made to the B/T position to get fuel into the applicable
location occasionally and is addressed procedurally.

Fuel hoist overload and underload stops.

a) Point out that SFHM has only fuel assembly or control rod
over/underloads. RFM has hoist box + fuel or CR over/underloads since
the RFM computer has to take into account the added weight of the hoist
box for over/underloads.

Core area hoist speed restrictions. Hoist automatically slows down in
transition zones to avoid overload (underload) while accepting (shedding)
weight of hoist box.

Grapple operate zone interlocks.

Cable slack

After dropping off a fuel bundle into the Core (opening the grapple) an attempt is
made to raise the hoist. The machine shuts off at the upper grapple operate zone
and will not rise further.

Determination:

Grapple open hoist interlock is in effect. Therefore, closing the grapple will
allow continued operation.



ES-401 Question 93 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - _2
Group # - 2
K/IA # 071.G2.1.32
Importance Rating 3.8

K/A Statement: Ability to explain and apply all system limits and precautions.
Proposed Question:

A liquid release is being prepared for release per SOP-17B, “Dirty Radioactive Waste System.”
Which of the following statements is correct if no Dilution Water pumps are operating at the start
of the release?

A. The release cannot occur with no Dilution Water pumps operating.

B. CV-1054, Treated Waste Discharge valve, cannot open without the installation of a
Temporary Modification.

C. RIA-1049, Liquid Radwaste Monitor, cannot exceed 20,000 cpm greater than
background.

D. Only one Service Water pump shall be operating during the release.

Proposed Answer: B
Explanation (Optional):

A. Incorrect, a release can occur, however it must be sampled, calculated, and lined up
using independent verifications.

B. Correct, per the Note on Step 7.10.a.7 of SOP-17B, CV-1054 is interlocked with the
Dilution Water pump breakers, such that the interlock must be defeated before it can be
opened.

C. Incorrect, with no Dilution Water pumps operating, RIA-1049 cannot exceed 10,000 cpm
greater than background. The applicant is confusing the maximum rad monitor setpoints
with only one Dilution Water pump running (20,000 cpm greater than background).

D. Incorrect, an additional dilution requirement applies during such situation where there
shall be at least one additional Service Water Pump either operating or available with the
pump in Standby. The applicant is misunderstanding the additional dilution
requirements established.

Technical Reference(s): SOP-17B
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None




Learning Objective: (As available)

Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This meets SRO-only criteria 10CFR55.43 (b)5 as the applicant must assess plant
conditions and apply procedural requirements, including precautions and limitations,
from a System Operating Procedure. The applicant must also know the basis behind the
procedural action.



PALISADES NUCLEAR PLANT Proc No SOP-17B
SYSTEM OPERATING PROCEDURE Revision 73
Page 4 of 95

TITLE: DIRTY RADIOACTIVE WASTE SYSTEM

6.0

PRECAUTIONS AND LIMITATIONS
GENERAL

Due to the possibility of vent line blockage, normally vented tanks containing boric
acid shall not be pressurized.

The containment sump should be drained prior to reaching 585.350". The sump
level shall not be allowed to exceed 585 400"

The F-59 and F-62 filter housings no longer contain filtration media and will not be
used for filtering purposes.

Complete draining of T-76N/5, Controlled Chem Lab Drain Tanks, may resultin a
release of radioactive gases to the Auxiliary Building.

T-100, Spent Resin Storage Tank, should be drained prior to any water or resin
transfer operation involving T-100.

Entergy Procedure EN-15-123, "Electrical Safety," requirements shall be followed
when operating electrical components.

If the Dirty Waste Drain Tank Vent becomes clogged, then filling the tank greater
than 50% may cause Auxiliary Building Floor drains to back up and reduced flow into
the DWDTs as the level in the tanks rise due to backpressure.

The following additional dilution requirements apply during the time a Temporary
Modification is installed and the Dilution Water Pump Interlock that closes CV-1054
is disabled:

. The Batch Card supplied by Chemistry shall call for no more than one service
water pump.
. There shall be at least one additional Service Water Pump either operating or

available with the pump in STANDBY.
INITIAL CONDITIONS

None



PALISADES NUCLEAH PLANI Proc No SOP-1/B
SYSTEM OPERATING PROCEDURE Revision 73
Page 69 of 95

TITLE: DIRTY RADIOACTIVE WASTE SYSTEM

7.10

TO DISCHARGE LIQUID WASTE VIA RADWASTE MONITOR

NOTE:

|&C Maintenance support may be required if venting of FT-1050 or FT-1051 is
necessary.

a. The following requirements apply for releases to the environs:

1. All releases from the Liquid Radwaste System shall be autharized by
Chemistry via a completed Form CH 6.21-3, "Release Order," and
authorized by the Shift Manager.

2 The Liquid Radwaste Maonitor RIA-1049 shall be source checked prior
to the release and documented on the release order. (Palisades
Offsite Dose Calculation Manual, Appendix A, Table C-2, ltem 1.a.)

3. IF RIA-1049 is out of service, a batch may be released if two
independent sample analyses, release calculations, and valve lineup
verifications are obtained. (Palisades Offsite Dose Calculation Manual,
Appendix A, Table C-1, Action 1.)

4. The Flow Rate Controller to be used for the Batch release shall be
channel checked by verifying indication of flow during release on the
release order. (Palisades Offsite Dose Calculation Manual,
Appendix A, Table C-2, ltem 3.a.) Release rate shall be checked
periodically to ensure limit is not exceeded.

5. The Liguid Radwaste Monitor RIA-1049 high alarm shall be set per
SOP-37, "Process Liquid Monitor System " prior to the release to
ensure requirements of Palisades Offsite Dose Calculation Manual,
Appendix A, Section llIl.LF are met.

6. RIA-1049 alarm setpoint should be set at least 1.5 times the existing
readout (background) in CPM AND not to exceed the following:

. If at least one Dilution Water Pump is operating, then the
maximum alarm setpoint is 20,000 cpm + background.

. If no Dilution Water Pumps are in service and at least
one Service Water Pump is operating, the maximum alarm
setpoint is 10,000 cpm + background.

T. The tank levels shall be within 1% as when the sample was taken or,
if the level is higher than the above criteria then the tank shall be
reanalyzed and a new permit generated.




PALISADES NUCLEAR PLANT Proc No SOP-17B
SYSTEM OPERATING PROCEDURE Revision 73
Page 70 of 95

TITLE: DIRTY RADIOACTIVE WASTE SYSTEM

NOTE:

If conducting a release with no dilution water pumps, CV-1054, Treated Waste
Discharge valve is interlocked with the Dilution Water pump breakers, such that
the interlock must be defeated before it can be opened.

a. The correct number of Dilution Water and/or Service Water Pumps
shall be operating as indicated on the release order.

9. Required documentation on the release order shall be completed for
each release.

10. ENSURE OPEN MV-RW160, Disch to Mix Basin CV-1054 Qutlet
(located 590" elev Turbine Building, SW of M-18 along west wall).

11.  Ensure one of the following lineups is complete, per the applicable
section, for the liquid release:

. 748, "To Discharge Miscellaneous Waste Distillate Tank(s) Via
the Radwaste Monitor to the Mixing Basin"

. 7.6.2, "To Discharge Utility Water Tank T-91 Via Radwaste
Maonitor"

. 794, "To Pump Filtered Waste to Discharge Via Radwaste
Maonitor"

CLOSE bypass valves for the following:

Flow Transmitter Bypass Valve

Location: Filtered Waste Pump Room

FT-1050 Flow From Treated Waste Tanks | FT-1050 Bypass 1B

FT-1051 Flow From Treated Waste Tanks | FT-1051 Bypass I1B

RESET RIA-1049 at C-40 Panel using reset pushbutton labeled
"RIA-1049 RESET."




ES-401 Question 94 Form ES-401-5
Examination Outline Cross-Reference: Level RO SRO

Tier # - 3

Group # - -

KIA # G2.1.4

Importance Rating 3.8

K/A Statement: Knowledge of individual licensed operator responsibilities related to shift staffing, such as
medical requirements, “no-solo” operation, maintenance of active license status, 10CFR55, etc.

Proposed Question:

Three SROs have completed proficiency watchstanding in order to maintain Active License status
per 10CFR55.53(e). The following table depicts the position, date and hours stood for each watch
by three SROs since the beginning of the year:
Assume today is May 16, 2016.

SRO Hours SRO Hours SRO Hours

#1 Position stood #2 Position stood #3 Position stood
1/7/16 CRS 12 1/7/16 CRS 12 1/9/16 CRS 12
1/19/16 SM 12 1/14/16 CRS 12 2/9/16 CRS 12
2/8/16 SM 12 2/3/16 CRS 12 2/18/16 CRS 12
2/18/16 CRS 12 2/16/16 CRS 12 3/22/16 CRS 12
3/22/16 CRS 12 2/19/16 STA 12 3/28/16 STA 12
3/28/16 CRS 12 2/28/16 STA 8 4/9/16 CRS 12
4/7/16 STA 8 3/8/16 CRS 12 4/16/16 CRS 12
4/22/16 CRS 12 3/19/16 STA 8 5/1/16 CRS 12
5/13/16 SM 12 4/4/16 CRS 12 5/6/16 CRS 12

Which of the following statements is correct regarding the SROs’ active license status?

A.

B
C.
D

Only SRO #1 failed to maintain active license status

. Only SRO #2 failed to maintain active license status

Only SRO #3 failed to maintain active license status

. ALL SROs successfully maintained active license status

Proposed Answer: C

Explanation (Optional):

A

B.
C.

Incorrect, SRO #1 has 6 full 12-hour watches within the first quarter at either the CRS or

SM position.

Incorrect, SRO #2 has 5 full 12-hour watches within the first quarter at the CRS position.
Correct, SRO #3 only has 4 full 12-hour watches within the first quarter at the CRS



position.
D. Incorrect, SRO #3 does not meet the 10CFR55.53.(e) requirements. See Choice C for
explanation.

Technical Reference(s): 10CFR55.53.(e), Palisades Admin 4.00
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 2

Comments:
This question meets the criteria for an SRO-only question as the applicant must

understand the License maintenance requirements specifically for the SRO job function.



PALISADES NUCLEAR PLANT Proc No 4.00
ADMINISTRATIVE PROCEDURE Revision 59
Page 14 of 29

TITLE: OPERATIONS ORGANIZATION, RESPONSIBILITIES AND CONDUCT

For individuals to maintain an Active License, they must meet the following
requirements:

NOTE:

To be credited for proficiency by standing five (5) twelve-hour shifts, the shifis
stood must be full/normal twelve-hour shifts (standing an eight-hour shift and
working four hours of overtime before or after the normal eight-hour shift does not
count for proficiency).

1. Stand a minimum of seven (7) & hour shifts or five (5) 12 hour shifts
per calendar quarter in one of the appropriate watch positions below in
order to maintain proficiency.

(a) SROs: Shift Manager, Control Room Supervisor
{b) NCOs: NCO - Reactor, NCO - Turbine
2. Participate in the Operations Continuing Training Program.

Requirement (1) above shall be monitored quarterly by the Operations
Scheduling Coordinator. Failure to meet requirement (1) results in the
individuals license becoming Inactive and shall be logged in the Operations
Log. The Operations Scheduling Coordinator will also notify the Training
Department to remove the individual's qualifications. Training shall be notified
when the individual's license becomes active and the active status shall be
logged in the Operations Log. Failure to meet requirement (2) above is
controlled by the Palisades LOR Training Program Description.

If an individual fails a training cycle quizfexam or simulator evaluation mode
scenario, then the Manger, Shift Operations Training or his/her designate
shall notify Operations Management and the Control Room. Control Room
personnel shall log in the Operations log that the individual is not allowed to
perform license duties until further notice. Operations Management shall
remove that individual from work activities requiring their qualification until
completion of a remediation plan. Control Room personnel shall log in the
Operations log when the individual is allowed to perform license duties.

Inactive Licenses are those held by individuals who have not maintained
Proficiency, or who do not routinely perform duties on Shift but are required
by Technical Specifications (or designated by Plant Management) to have a
license and participate in Continuing Training. Inactive License holders shall
not manipulate the controls of the facility or direct licensed activities of
Licensed Operators on shift.




ES-401 Question 95 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 3
Group # - -
K/IA # G2.1.37
Importance Rating 4.6

K/A Statement: Knowledge of procedures, guidelines, or limitations associated with reactivity
management.

Proposed Question:

The design bases event for Limiting Condition of Operation 3.1.1, “Shutdown Margin,” is:

A. Positive reactivity addition resulting from a Rod Ejection event at beginning of core
life from 0% power conditions.

B. Positive reactivity addition resulting from a Rod Ejection event at end of core life
from 100% power conditions.

C. Excessive cooldown resulting from a Main Steam Line Break at beginning of core life
from 100% power conditions.

D. Excessive cooldown resulting from a Main Steam Line Break at end of core life from
0% power conditions

Proposed Answer: D
Explanation (Optional):

A. Incorrect, PDILs are based on Rod Ejection event.

B. Incorrect, PDILs are based on Rod Ejection event.

C. Incorrect, MTC less negative during beginning of life conditions. At Hot Full Power,
there is less mass in the S/G for boil-off, as evident by a lower S/G pressure.

D. Correct, from Hot Zero Power, there is more mass in the SG as evident by a higher S/G
pressure. End of cycle conditions have the most negative MTC. Therefore, this reactivity
transient is the most severe

Technical Reference(s): LCO 3.1.1 bases
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank # X



Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam St Lucie 2015
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43 6

Comments:
This question meets SRO-only criteria as the applicant is required to understand the

Tech Spec bases as it applies to plant conditions.



BASES

APPLICABLE
SAFETY ANALYSES

The rinirum required S0M is assumed as an initial condiion in safety
analysis. The safety analysis (Ref. 2) establishes an SDM that ensures
ﬁmﬁﬁmﬂl&ﬁﬂf&ﬁﬂlimﬂﬂﬂﬁﬂ%ﬂfﬂm
operation and AOCs, with the assumption that the control rod of haghest
reactivity worth is fuly withdrawn fiodlowing a reactor trip. For MODE 5,
the primary safety anahysis that refies on the SOM limits is the boron
diution analysis.

The acceptance crtena for the S0M requirements are that specified
accaptable fuel design limits are maintained. This s done by ensuring
that-

a. The reactor can be made subcritical from all operating conditions,
transients, and Design Basis Events;

b.  The reactwity transients associated with postulated accident
conditions are controllable within acoeptable limits (Depariure
from Nucleate Boding Ratio (DMERY), fuel centedine temperature
limit ADOs, and = 280 caligm enengy deposition for the control rod
gjection accdent); and

. The reactor will b2 maintained sufficienty suberitical to preclude
inadeertent crificality in the shutdown condition.

The most limiting aceident for the S0OM requirements are based on a
Main Steam Line Break (MSLE), a5 described in the accident analysis
(Ref. 2). The increased steam flow resulting from a pipe break in the
man stEam sysiem causes an increased enengy remoyal from the
affected Steam Generator (5G], and consequently the PCS. This
results in a reduction of the primary coolant temperature.  The resultant
cocdant shrinkage causes a reducton in pressure. In the presence of 3
niegative moderator temperature coefficient, this cooldown cawses an
incEase incore reactivity.  The most Bmiting MSLE with respect o
potential fuel i5 3 guillotine break of a main steam fine initated
at the end of core life.  The positive reactivity addition from the
mcderator temperature decrease will temminate when the affected 55
boils dry, thus tesminating PCS heat removal and cocddown. Following
the MSLE, a post tip refum to power may ocour, howeser, THERMAL
POMER does not wiclate the Safety Limit (SL) requirement of SL2.1.1.

In addition to the limiting MSLE transient, the SOM reguiremient fior
MODES 3 and 4 must also protect against an inadvertent boron diuton;
(Ref. 3) and an unconirolled controd rod bank withdrawal from subcritical
conditions (Ref. 5).

Falisades Mudear Flant

B3.1.1-2 Amendment Mo, 139



ES-401 Question 96 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 3
Group # - -
KIA # G2.2.11
Importance Rating 3.3

K/A Statement: Knowledge of the process for controlling temporary design changes.

Proposed Question:

An emergency temporary modification can be implemented in the event of an imminent
threat to the safety or reliability of the plant due to an unforeseen plant event:

When implementing an emergency temporary modification, which of the following are
required?

1. The Shift Manager, with the concurrence of the Engineering Director, or
designee, may direct the installation or removal of a Temporary Modification to
the plant without approved controlling documentation, as long as the Temporary
Modification does not adversely affect nuclear safety.

2. As soon as conditions permit, the Operations Manager and the Systems &
Components Manager, or their designee, shall be verbally notified of the
modification and a Condition Report shall be initiated by Maintenance.

3. A Temporary Modification or a permanent Engineering Change shall be
completed within 7 calendar days after installation.

4. The Responsible Engineer should coordinate with other Departments (i.e., the
Systems & Components Engineer, Operations, Maintenance, Training, Planner
and Installer) to ensure they are cognizant of the change and have provided
appropriate input.

5. If the Temp Mod is a Comp action, a separate CR will be written by the Shift
Manager to track the comp measure.

A. 1,2 and 3 only
B. 2,3 and 4 only
C. 2,4 and 5 only

D. 1,3 and 5 only

Proposed Answer: D
Explanation (Optional):

EN-DC-136, Temporary Modifications, contains this requirement in section 5.3



5.3 EMERGENCY TEMPORARY MODIFICATION IMPLEMENTATION

[1] In the event of an imminent threat to the safety or reliability of the plant due to an unforeseen
plant event:

(a) The Shift Manager, with the concurrence of the Engineering Director, or designee, may
direct the installation or removal of a Temporary Modification to the plant on an “emergency”
basis without approved controlling documentation, as long as the Temporary Modification does
not adversely affect nuclear safety.

(b) As soon as conditions permit, the Operations Manager and the Systems & Components
Manager or their designee shall be verbally notified of the “emergency” modification and a
Condition Report shall be initiated by Engineering. The CR issued shall be used to track the
installation of the Emergency Temporary Modification. Following installation, removal of the
Emergency Temporary Modification shall follow the applicable steps of this procedure.

(c) IF the Temporary Modification is also a compensatory measure (operational), THEN the Shift
Manager will ensure that a Condition Report is issued to track the compensatory measure. This
is a separate CR from step 5.3.(1)(b).

(d) A Temporary Modification or a permanent Engineering Change shall be completed within 7
calendar days after installation.

A. Incorrect, #2 is wrong due to the CR is to be initiated by Engineering not Maintenance,
and #5 is also required.

B. Incorrect, #2 is wrong due to the CR is to be initiated by Engineering not Maintenance,
and #4 is incorrect

C. Incorrect, #2 is wrong due to the CR is to be initiated by Engineering not Maintenance
and #4 is Incorrect

D. Correct, see explanation

Technical Reference(s): EN-DC-136
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam Grand Gulf 2015

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43 3

Comments:



This question meets SRO-only criteria as the SRO must have knowledge of
administrative procedures that specify hierarchy, implementation, and/or coordination of
plant normal, abnormal, and emergency procedures.
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Temporary Modifications

53
1]

EMERGENCY TEMPORARY MODIFICATION IMPLEMENTATION

In the event of an imminent threat to the safety or reliability of the plant due to an
unforeseen plant event:

(a)

(c)

The Shift Manager, with the concurrence of the Engineering Director, or
designee, may direct the installation or removal of a Temporary Modification to
the plant on an “emergency” basis without approved controfling documentation,
as long as the Temporary Modification does not adversely affect nuclear safety.

As soon as conditions permit, the Operations Manager and the Systems &
Components Manager or their designee shall be verbally notified of the
“emergency” modification and a Condition Report shall be initiated by
Engineering. The CR issued shal be used to track the installation of the
Emergency Temporary Modification. Following installation, removal of the
Emergency Temporary Modification shall follow the applicable steps of this
procedure.

IE the Temporary Modification is also a compensatory measure (operational),
THEN the Shift Manager will ensure that a Condition Report is issued to track
the compensatory measure. This 5 3 separate CR from step 5.3.{1}b).

A Termporary Modification or a permanent Engineering Change shall be
completed within 7 calendar days after mstallation.

(1)  Emergency Temporary Modifications that are removed prior to
completion of the associated Engineering Change, should be
documented with a Temporary Modification Evaluation (TMEW)
EC subtype.

(2]  Emergency Temporary Modifications that are not removed prior to the
completion of the associated Enginesring Change shall follow the
applicable steps noted in this procedure such as work order
development, scheduling and mplementation actions in a timely manner
as required.



ES-401 Question 97 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 3
Group # - -
KIA # G2.2.39
Importance Rating 4.5

K/A Statement: Knowledge of less than or equal to one hour technical specification action statements for
systems.

Proposed Question:
Given the following conditions:

The Plant is in MODE 5 during a forced outage.

PCS temperature is at 180°F on Shutdown Cooling (SDC).

SDC is in-service using P-67A LPSI Pump at a flowrate of 3000 gpm.
Primary Coolant Pumps (PCPs) P-50A and P-50D are operating.

Both S/G levels are 65%.

P-8C, Auxiliary Feedwater Pump, is removed from service for maintenance.

Then, the following simultaneously occur:

e 2400VAC Bus 1C de-energizes due to a fault on the bus
e P-50D, Primary Coolant Pump, trips

Given these current conditions, which one of the following identifies whether the LCO for

LCO 3.4.7, “PCS Loops - MODE 5, Loops Filled,” is currently satisfied and identifies the

minimum action, if any, required to satisfy the LCO without reliance on any action statement?
A. LCO 3.4.7 is met; no action statements are required to be entered.

B. LCO 3.4.7 is NOT met; starting P-50B PCP will allow all action statements to be exited.

C. LCO 3.4.7 is NOT met; restoring P-8C and making it available for operation will allow all
action statements to be exited.

D. LCO 3.4.7 is NOT met; starting P-50C PCP will allow all action statements to be exited.

Proposed Answer: C
Explanation (Optional):

LCO 3.4.7 requires one SDC train operable and in operation with > 2810 gpm flow through the
reactor core and either:

A. One additional SDC train shall be operable, or

B. The secondary side water level of each S/G shall be > -84%.



. Incorrect, the applicant does not recall the requirement to have AFW available in order to
take credit for an operable heat sink.

. Incorrect, the applicant does not recall the requirement to have AFW available in order to
take credit for an operable heat sink and believes that restoring 2 PCPs will allow action
statement to be exited.

. Correct, additional requirements are necessary for a S/G to replace a standby SDC train,
per requirement B in the explanation. A S/G can act as a heat sink via natural circulation
if the S/G has the minimum water level specified in SR 3.4.7.2, the S/G is operable, the
S/G has available method of feedwater addition and a controllable path for steam
release, and the ability to pressurize and control pressure in the PCS. In this case, AFW
Pump P-8C would satisfy that requirement.

. Incorrect, the applicant does not recall the requirement to have AFW available in order to
take credit for an operable heat sink and the belief that restoring 2 PCPs will allow action
statement to be exited.

Technical Reference(s): LCO 3.4.7 and bases

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank # X
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41

5543 _ 2

Comments:

This exam question meets the criteria for an SRO-only criteria as the applicant must
apply specific knowledge from the Tech Spec Bases to given plant conditions and then
determine if the LCO is met.

Question used from Palisades 2010 Audit Exam.



PCS Loops - MODE 5, Loops Filled

347
3.4 PRIMARY COOLANT SYSTEM [PCS)
3.47 PCS Loops - MODE 5, Loops Filled
LCO 347 One Shutdown Cooling (S0DC) train shall be DPERABLE and In operation

with 2 2610 gom fiow thaowgh the reactor core, and efher.

a Gne additional S0DC train shall be OPERABLE; or
b The secondany slde water lewvel of each ‘Feam Generabor (54) shall
e 2 -Bd%.
NOTES
1. The SOC pump of e train in aperation may not be In operation for
1 howr per § hawr period provided:
a Mo ogerations are permitied that would cause reduction of the
PCS poran concentration; and
1] Core putle? temperature 15 malntalned at k2ast 10°F below
saturation temgerature.
2 Boih SOC trains may e Inoparaole for up io 2 haurs for survelllance
testing or maintenanice proviged:
a. One SOC frain s providing the reguired fow thiough the
reachor cone;
b Cora outlet temparahre |5 malntained at laast 10°F Delow
saturation temperature; and
. Each G secondary side water level ks 2 -54%.
i Forced clreulation (starting the Airst primary coolant pump) shal nat
be Inifated wnless one of the foliowing condlions Is met
a S5 secondary temperature |5 equal bo or less han the reacior
Iniet temperature (T
1] 35 sscondary temperature |5 = 100°F abave T, and
shutdown cooling ks Isolated from the PCS, and PCS
heatupicooldown rale kB % 10°Fhour; ar
. 55 sacondary temperature |5 = 100°F abave T., and
shutdgown cooling Is Isolated from the PCS, and pressuzer
level s 5 57%.
4. Primary coolant pumps P-50A and P-50B shall not be operated
simuttansoesly.
s All S0 trains may not be In operation during planned heatup to
WODE 4 when at leasi one PCS loog s In operation.
APPLICABILITY: MODE 5 with PCS koops filled.

Palizades Mudear Plant

3471 Amendment Mo, 189



PCS Loops - MODE 5. Loops Filled

347
ACTIONS
COMDITION REQUIRED ACTION COMPLETION TIME
A OneSDC train noperadie. | A1 Inifate achon to restore a | Immediataly
second SOC trak io
AND DPERABLE status.
ANy SG with secondary sige | OR
water leval not within limit.
AZ Initiate achion to restore | Immediataly

G secondary slde watar
lewels o within Imits.

B. TwoSDC trains Inoperadle. | B.1 Suspend all operations Immadiately
||'|'|'m1l'lg redwction In
OR PCS boron concentration.
SDC fow through the AND
reacior core nat wihin
lImits. B.2 Initiate acton to restore | Immediately

one S0 traln to
DPERABLE stamus and
oparation with & 2810
gpm fiow trrough the
reachor care.




PCS Loops - MODE 5. Loogs Filled
B347

B34 PRIMARY COOLAMT SYSTEM (PCS)

B 34.7 PCS Loops - MODE 5. Loops Filled

BASES

BACKGROUND

I MODE 5 with the PCS loops filled, the primany function of the primary
coolant is the removal of decay heat and transfer this heat either to the
Steam Generator (5G) secondary side coolant via natural canculation [Ref.
1) or the Shutdoesm Codling (SDC) heat exchangers. Yhie the principal
rmeans for decay heat removal is wia the SDC System, the 506Gs via
natural carcudation are specified a5 a backup means for redundancy.
Ewen though the 555 cannot produce steam in this MODE, they are
capable of being a heat sink due to thedr lange contained volume of
secondary side water. I heatup of the PCS were to continue, the
contained inventory of the SGs woulkd be available to remove decay haat
by producing steam. As long as the S5 secondary side water s at a
loweer temperature than the primany coolant, heat tensfer will occur. The
rate of heat transfer is directly propostional to the temperature difference.
The secondary function of the primary coolant is to act a5 3 camier for
soluble neutron poisan, boric acid.

I MODE 5 with F'{‘..Ell:-n%lﬂed, the SDC trains are the principal means
fior decay heat removal.  The number of trains inooperation can vary to
sait the operational needs. The intent of this LCO is to provide forced
fiowm from at beast one S0C train for decay heat removal and transport.
The flow provided by one SDC tfrain is adequate for decay heat removal.
The other intent of this LCO = o reguire that a second path be available
bo prowide redundancy for decay heat remnoval.

The LOO prowides fior redundant paths of decay heat removal capability.
The first path can be an SOC frain that must be OPERABLE and in
operation. The second path can be another OPERABLE SDC train, or
through the 5Gs, vwia natural crculation sach having an adeguate water
level. “Loops filed” means the PCS loops are not blocked by dams and
botally filled with coolant.

Falisades Muclear Plant B34.7-1 Revised 072172007



BASES (contimued)

P Loops - MUUE 5, Loops Filed
B347

APPLICABLE

The boron conceniration must be uniform throughout the PCS

SAFETY AMALYSES wolurme to prevent sirafficabon of primary coolant at lower boron

concentrations which could result in a reactivity insertion. Suffcient
mrizing of the primary coodant is assured if one SDC purmp is in operation.
PCS circulation s considerad in the determination of the time available
fior mitigation of the inadvertent boron dilution evert. By imposing a
rrinirum flow through the reactor core of 2810 gpm, sufficient time is
provided for the operabor to terminate a boron dilution unider asymmetric
fiow conditions.

PCS Loops - MODE 5 {Loops Filled) satisfies Criterion 4 of
10 CFR. 50.26{c)2).

LCO

The purpose of this LCO is to reguire one S0C train be OPERABLE and
in operation with esther an addiional SDC train OPERABLE or the
secondary side water level of each 56 2 -84%. SDC in operation with 3
fioem through the reactor core 2 2310 gpm, provides enough flow to
remove the decay heat from the core with forced crculation and prowvide
sufficient mixing of the soluble boric acid. The second S0C frain is
nommially mantaned OPERABLE as a backup to the operating S0C train
bo prowide redundant paths for decay heat removal. Howewer, if the
standby S0C train is not OPERABLE. a sufficient altemnate method to
provide redundant paths for decay heat removal is two SGs with their
secondary side water levels 2 -84%. Should the operating S0C train fail,
the 555 could be used fo remowe the decay heat wia natural circulation.

A 5DC train may be considered OPERABLE (but not necessarily in
operation) during re-alignment to, and when it is re-aligned for, LPSI
sepvice of fior testing, if it is capable of being (locally or remotely)
realigned bo the SDC mode of operation and is not othenwise inoperable.
Since S0C is a manually initated system, it need not be considered
inoperable solely because some additional manual valve realignments
must be made in addiion to the nomal initiation actions. Becawse of the
dual functions of the components that compnse the LPS] and shutdown
cocling systermns, the LPSI alignment may be prefemed.

Mot 1 permits all SOC pumps to not be in operation = 1 hour per 8 hour
pencd. The Mobe prohibits bomn diution when forced flow s stopped
because an even concentration distribution cannot be ensured. Core
outlet termperature is to b= maintained at keast

Palizades Mudear Plant B347-2 Rewvised 073172007



PCS Loops - MODE 5. Loops Filled

B3i47
BASES
LCO 10°F below saturafion temperature 50 that no vapor bubdle may form
(continued) and possibly cause a natural circulation flow obstruction. The response of

the PCS without the SDC pumps depends on the core decay heat load and
the length of ime that the pumps are stopped.

As decay heat dminishes, the effects on PCS temperature and pressure
dminish. Without conling Dy forcad fliow, higher keat loads will cause the
primary coodant temperaiure and pressure to Increase at a rate proportional
o the decay heat load. Because pressure can ncreass, the applicabie
sysiem pressure lImits {Pressure and Temperature [PT) Imits or Low
Temperature Overpressure Protection (LTOP) Bmits) must be observed and
forced SDC fliow or heat removal ¥ia the SGs must be re-establishad prior to
reaching the pressure Imit.

In MOOE 5 with boops fllied, | Is sometimes necessany o slop all SDC fonced
circiation.  This ks permitted to change operation from one S0C frain to the
other, perform survellance o startup testing, perform the transifon to and
from the S0C, or i avold operation below the PSP minkmum ned posiilve
suction head imit. The time period Is accapiable because natural circulation
I6 acceptable for decay heat removal, the primary coolant temperature can
b= mainiained subcopded, and bomon siratification affeciing reacTaly coniro
Is nof expecied.

Mote 2 allows both SOC tralns bo be Inoperabde for a perod of up o 2 hows
provided that one SDC frain Is In operation proviging the required fiow, the
cone outlet temperature |5 at least 10°F below the comesponding saturation
temperature, and each SG secondary waler lavel Is = 84%. This permiis
periodic survellance tests or mantenance to be perfornad on the Inoperable
frains during the only time when such evolutions are safe and possible.

Mode 3 requires that one of the following conditions be satisfied before forced
cireuiation (starting the first PCP) may be started:

d. 858G -E-E{'-[H"I-ﬂal'ﬁ' 1E'I"I1|:I-E'IE1LII'E I= E'qIJH i or legs than the reactor Inlat
temperature {T,J;

b. 5 secondary iemperature |5 < 100°F abowe T, and shuidown
onoling |5 solated from the PCS, and PCS heatupicookdown rate ks
= 10°Fihour; ar

C. SG secondary temperature s < 100°F abowe Te., and shutdown
cooling Is isolated from e PCS, and pressunzer kevel s = 5Tk.

Falisades Mudear Plant B347-3 Revised 0723172007



PCS Loops - MODE 5. Loops Filled

B347
BASES
LCO Satisfying any of the above conditions will preclude a large pressure
[cortinued) surge in the PCS when the PCP is started. Enengy additions from the

steam generators could oceur if a PCP was started when the steam
genemator secondary temperahre is significantly abowe the PCS
temiperature.  The maxirmum pressurizer keeel at which credit is taken for
having a bubble (577, which provides about 700 cubic feet of stzam
space) is based on enginesnng pudgement and venfied by LTOP analysis.
This level provides the same steam velume fo dampen pressure
ansents as would be available at full power.

Mote 4 specifies 3 lmitation on the simuitanecus operation of primarny
coolant purmps P-50A and P-50B which allows the pressure limits in
LCO 3.4 3, "PCS Pressure and Ternperature Limits,” and LCO 3.4 12,
“Loww Temperabhore Overpressure Protection Systemn,” to be higher than
they would be without this limit.

Mote 5 provides for an orderdy transition from MODE 5 to MIODE 4 dunng
a planned heabup by permitting S0C frains o not be in cperation when at
least one PCP is inoperalion. This Note provides for the ransition io
MODE 4 where a PCP s permitted bo be in operation and replaces the
PCS eirculation function provided by the SDC trains.

An OPERABLE SDC train is composed of an OPERABLE SOC pump and
an OPERABLE SDC heat exchanger. The two SDC heat exchangers
CPErhe A5 3 SiMIE ool jofoniisioeioieiyamerfisFisimtos
unite. A siegeparate OPERABLE S0C heat exchanger ssasba-amssted
focesthers required for each OPERABLE SDC traincrbo both OPESARIE

= [ i E = o™
seechanger  S0OC pumps are OPERABLE if they are capable of being
powered and are able to provide forced fiow through the reactor core.

An 56 can perfoemn as a heat sink wia natural circulation when:
a S5 has the minmum water level specified in SR 3.4.7 2.
55 s OFERABLE

. 515 has available method of feedwater addition and a conirollable
path for steam release.

d. Ability to pressurize and control pressure in the PCS.

if both 5Gs do not meet the above provisions, then LCO 2.4.7 iem b Le.
the secondany side water lewsl of each 55 shall be = -347%) is nok rmet.

Palisades Muclear Plant B3474 Revisad 0723172007



ES-401 Question 98 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 3
Group # - -
K/IA # G2.3.6
Importance Rating 3.8

K/A Statement: Ability to approve release permits.
Proposed Question:

Which of the following personnel have the ability to approve a Containment Purge release
permit in accordance with Procedure No CH 6.27, Containment Purge?

A. Shift Engineer and Heath Physics Technician
B. Shift Manager and RETS Analyst
C. Duty Station Manager and RETS Analyst

D. Shift Engineer and Chemistry Technician

Proposed Answer: B
Explanation (Optional):

A. Incorrect, an HP Technician cannot be designated to approve the release per CH 6.27.

B. Correct, per CH 6.27, only the following individuals (or designees) can approve a
Containment Purge release: Shift Manager and RETS Analyst, Chemistry Supervision,
or designees.

C. Incorrect, the Duty Station Manager cannot be designated to approve the release per

CH 6.27.
D. Incorrect, a Chemistry Technician cannot be designated to approve the release per CH
6.27.
Technical Reference(s): CH6.27

(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #

Modified Bank # (Note changes or attach parent)

New X



Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41
55.43 4

Comments:
This questions meets SRO-only criteria as the applicant must use procedure knowledge

outside to perform a function that is only performed by an SRO licensed individual.



PALISADES HUCLEAR PLANT Proc Mo CH 627
CHEMISTRY PROCEDURE Revision 5
Page 2 of 6

TITLE: CONTAINMENT PURGE

2.2

2.21

2232

223

224

3.0

31

32

33

4.0

4.1

42

43

REFERENCE DOCUMENTS
Entergy Procedure EN-RP-131, "Air Sampling”

Entergy Procedure EN-AD-103, "Document Control and Records Management
Programs”

Technical Specifications LCO 3.6.3, "Containment |solation Valves”
Palisades Offsite Dose Calculation Manual (ODCM)
PREREQUISITES

Samples of containment atmosphere, gasses, particulates, and iodines, excluding
tritium, shall have been obtained within 24 hours of purge initiation.

Containment Alr Monitor R1A-1817 shall have shown no substantial increase in
activity levels since the sample was obtained. (Containment air cooler recirculation
fans shall have been operating dunng sampling and RIA-1817 evaluated.)

Technical Specifications LCO 3.6.3 requires punge exhaust valves and air raom
supply valves to be isolated in Modes 1, 2, 3, and 4.

PRECAUTIONS AND LIMITATIONS

Containment purge should only be authorized after approval of both Shift Manager
and RETS Analyst, Chemistry Supervision or designees.

Both occupational and environmental radiation exposures must be kept as low asis
reasonably achievable. Alternative to environmental release are decay via holdup in
containment and internal cleanup via HEPA-Charcoal filtration. Both decay and
intermnal cleanup shall be utilized, as available, to reduce environmental release.
However, decay is a viable option only if early containment eniry is not required.

Do not release waste gas decay tanks during the first 24 hours of a Containment
purge UNLESS it has been verified that the sum of all release fractions (E;;) from all
sources going to the stack is less than 1.0 via Attachment 1.



Proc No CH .27

FORM CH 6.27-1 Attachment 1
CONTAINMENT PURGE Revision 5
Page 2 of 2
Batch No Containment R, Fraction = (Re =1.0)
RIA-1817 reading at time of CTMT air samples cpm
RIA-1817 reading prior to CTMT purge initiation cpm

(Must be = 20% higher than reading at time of CTMT air sample)

Release Authorization

Verification that total R, at the stack iz = 1: Date/Time: !
RETS Analyst: Date: Time:

Shift Manager: Date: Time:

Purge Initiated Date: Time:

Purge Secured Date: Time:

Release Review

Shift Manager: Date:
RETS Analyst: Date:
Purge Waived

The Containment Purge Card waived per provisions of Step 5.3.3a, b, orc

RETS Analyst: Date:

Air concentration for tritium _calculation is as follows:

Gross cpm CPM
Background cpm CPM
Met cpm CPM
Divided by counter efficiency DPFM
Divided by 2.22E6 uCi
Divided by sample volume, typically 5 mis uCifcc
Times volume {mils ) of water in gas wash bottle uCi

Divided by flow (cc) though gas wash bottle uCifee



ES-401 Question 99 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 3
Group # - -
KIA # G2.4.16
Importance Rating 4.4

K/A Statement: Knowledge of EOP implementation hierarchy and coordination with other support
procedures.

Proposed Question:

Given the following:
e The Plant is at 100% power.
o Emergency Diesel Generator 1-2 out of service.

Then, the following occurs:
e The Plant is manually tripped due to indications of a Steam Generator Tube Rupture.
EOP-5.0, “Steam Generator Tube Rupture Recovery,” is in-progress.
A valid Safety Injection Actuation Signal is received.
Bus 1D de-energizes due to a ground/overcurrent fault.
Pressurizer level is currently 33% and slowly rising.

Which one of the following procedures provides the most expeditious method of restoring
available Pressurizer Heater capability for the above plant conditions?

A. AOP-9, “Loss of Bus 1D.”

B. AOP-10, “Loss of Bus 1E.”

C. EOP Supplement 29, “Restore Busses 1C, 1D, 1E Power From Offsite Source.”
D

. SOP-30, “Station Power.”

Proposed Answer: D

Explanation (Optional):

A. Incorrect, AOP-9 contains directions for transfer heater power from Bus 1E to Bus 1C
but this could take up to 5 hours (AOP-9 refers the operator to SOP-30 when restoring
pressurizer heaters).

B. Incorrect, AOP-10 Attachment 1 “Emergency Feed of PZR Heater Transformer #15 from
Bus 1C” is directed per EOP-5.0 Step 42 since Bus 1D and 1E are not energized, but
this will require an extended amount of time compared to SOP-30. (Bus 1E undergoes a
load shed upon a Safety Injection Signal to ensure adequate voltage levels on the ESF
buses when the D/Gs are called on to supply power.)

C. Incorrect, EOP Supplement 29 directs starting DG 1-3 but this DG can only supply 1C or
1D bus.

D. Correct, SOP-30 contains a section for restoring Bus 1E following an SIAS and EOP-5.0



directs the use of this procedure, this action does not account for Bus 1D being de-
energized. This is the purpose of the RNO of this step.

Technical Reference(s): EOP-5.0, AOP-9, AOP-10, SOP-30, EOP Supplement 29
(Attach if not previously provided,

including version/revision number)

Proposed references to be provided to applicants during examination: None
Learning Objective: (As available)
Question Source: Bank #
Modified Bank # X (Note changes or attach parent)
New
Question History: Last NRC Exam Palisades 2009

(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 5

Comments:
This meets SRO-only criteria as the applicant must assess plant conditions and apply
procedural requirements/steps outside of immediate actions and/or entry conditions.

Question modified from Palisades 2009 NRC Exam. Modified question to accommodate
current Palisades terminology. Changed correct answer and one distractor.



PALISADES

PALISADES NUCLEAR PLANT
EMERGENCY OPERATING
EOPs PROCEDURE

NUCLEAR PLANT

Proc No EOP-5.0
Revision 19
Page 34 of 59

TITLE: STEAM GENERATOR TUBE RUPTURE RECOVERY

INSTRUCTIONS CONTINGENCY ACTIONS
42 |F ANY of the following AC or DC buses 421 IFE Bus 1D and Bus 1E are NOT
are NOT energized, energized,

THEN RESTORE power to the affected
buses. Refer to the following applicable

THEN as resources permit, PROVIDE
power to PZR Heaters from Bus 1C.

attachment titled "Emergency Feed of
PZR Heater Transformer #15 From

procedure: Refer to AOP-10, "Loss of Bus 1E."
BUS PROCEDURE Bus 1C."
1Cor 1D EOPF Supplement 29
1E with No SIAS EOP Supplement 29
1E with SIAS SOP-30
Y10 AOP-12, "Loss of
Preferred AC Bus EY-10"
Y20 AOP-13, "Loss of
Preferred AC Bus EY-20"
Y30 AOP-14, "Loss of
Preferred AC Bus EY-30"
Y40 AOP-15, "Loss of
Preferred AC Bus EY-40"
Y01 AOP-16, "Loss of
Instrument AC Bus EY-01"
Any DC Bus AOP-17, "Loss of
125V DC Panel(s)"

© = Continuously applicable step %= Hold Point




Proc No AOP-8

r! - PALISADES NUCLEAR PLANT
ABNORMAL OPERATING Revision 1

1
LY
o PROCEDURE 2t ot 23

Page

NUCLEAR PLANT

LOSS OFBUS 1D

ACTIONSI\EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)

c. ENSURE CLOSED the following
breakers:

1) 152-201, Sta Pwr Transformer 12
and 20.

2) 52-2006, MCC-2 480V Feeder Bhr.

3) 52-1201, MCC-8 480V Feeder Bkr.

d. ENSURE CLOSED 152-211, 1D to
PZR Heater Xfmr Ex-16. Refer to
S0P-30, "Station Power,” Section 7.5,
"Pressurizer Heater Bus 15 and 16."

11. REFER TO Technical Specifications to
determine LCO requirements:

Modes 1,2, 3, and 4

« LCO381
LCO 389

Modes 5 and 6, and dunng movement
of imadiated fuel assemblies

« LCO382
« LCO38.10

12. ENSURE all applicable steps have been
completed.

a. EXIT this procedure.

@ = Continuously applicable step %= Hold Point




ES-401 Question 100 Form ES-401-5

Examination Outline Cross-Reference: Level RO SRO
Tier # - 3
Group # - -
KIA # G2.4.29
Importance Rating 4.4

K/A Statement: Knowledge of the emergency plan.
Proposed Question:
Complete the following statements regarding the Emergency Plan:

An Assembly is the process of gathering personnel in designated areas __(1) _ following the
declaration of an __(2)  or higher.

A. (1) Outside the protected area
(2) Alert

B. (1) Inside the protected area
(2) Alert

C. (1) Outside the protected area
(2) Unusual Event

D. (1) Inside the protected area
(2) Unusual Event

Proposed Answer: A
Explanation (Optional):

A. Correct, an Assembly is performed at an Alert or higher and assembles personnel
outside of the PA.

B. Incorrect, part 1 is incorrect, Accountability is performed inside the PA.

C. Incorrect, part 2 is incorrect, see Choice A.

D. Incorrect, both parts are incorrect, see Choice A

Technical Reference(s): El-12.1
(Attach if not previously provided,
including version/revision number)

Proposed references to be provided to applicants during examination: None

Learning Objective: (As available)

Question Source: Bank #



Modified Bank # (Note changes or attach parent)
New X

Question History: Last NRC Exam
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC;
failure to provide the information will necessitate a detailed review of every question.)

Question Cognitive Level: ~ Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41
55.43 1

Comments:
This question meets SRO-only criteria as it is an SRO-only duty to direct the

performance of an Assembly when required.



PALISADES NUCLEAR PLANT Proc No EI-12.1
EMERGENCY IMPLEMENTING PROCEDURE Revision 19
Page 3 of 5

TITLE: PERSONNEL ACCOUNTABILITY AND ASSEMBLY

5.0

5.1

5.1.1

PROCEDURE

REFERENCE USE

. Procedure and Procedure Precautions and Limitations
are at the work location for reference.

- Review and understand segments before performing any
steps.

- Signoff steps are completed, when included, before
starting the next step.

. Place keep in accordance with EN-HU-108, "Procedure
and Work Instruction Use and Adherence.”

- Review the Procedure to verify segments have been
completed.

ACCOUNTABILITY

Accountability is the process of identifying all personnel inside the Protected Area
following the declaration of an Alert or higher. Accountability should be completed
in approximately 30 minutes.

Assembly Areas inside the Protected Area are:

a. Assembly Area | {Control Room)

b. Assembly Area Il (Technical Support Center)

C. Assembly Area V (Operations Support Center)

d. Assembly Area VI (Men's Locker Room - Service Building)
e. Assembly Area VIl (Security Building, Administrative Area)

The Emergency Facility Leader or designee shall ensure accountability is completed
in their Assembly Area.

OR
In the event the Proximity Card reader system is not available, manual accountability
shall be completed and results delivered to Security. If radiological conditions
prohibit hand carrying the list, it may be reported by faxing to Security or by
telephone.



PALISADES NUCLEAR PLANT Proc Mo EI-12.1
EMERGENCY IMPLEMENTING PROCEDURE Revision 19
Page 4 of 5

TITLE: PERSONNEL ACCOUNTABILITY AND ASSEMBLY

5.2

5.2

522

5.2.3

5.3

6.0

6.1

The Security Supervisor shall ensure the Accountability results are reported to the
Emergency Plant Manager.

Plant employees and contractors should remain in the Assembly Area until:

a. Directed to return to their work area
OR

b. Directed to evacuate the site

ASSEMBLY

Assembly is the process of gathering personnel in designated areas outside the
Protected Area following the declaration of an Alert or higher.

Assembly Areas outside the Protected Area are:
a. Assembly Area Il (Training Building, 2nd Floor, Classroom H)
b. Assembly Area VIl (Support Building Lunchroom)

Plant employees and contractors should remain in the Assembly Area until:

d. Directed to return to their work area
OR
b. Directed to evacuate the site

REVIEW OF ACCOUNTAEBILITY INSTRUCTIONS

At least quarterly, Emergency Planning should review the manual accountability
instructions and make changes as needed.

ATTACHMENTS AND RECORDS
ATTACHMENTS

Mone



	Final RO Qs  1-15 Approved
	Final RO Qs 16-30 Approved
	Final RO Qs 31-45 Approved
	1) Equipment Actuation due to CHR Right & Left Channel
	a) All automatic containment isolation valves close except:
	1. CCW Containment Supply and Returns CV0910, CV-0911, CV-0940
	2. Main Steam Isolations CV-0501, CV-0510
	3. Main Feedwater Isolations CV-0701, CV0703, CV-0734, CV-0735


	3) Actuation of CHR also causes the AUTO start feature of the ES Sump Pumps to be disabled.
	a) The auto feature is disabled in order to prevent highly radioactive waste from ESS Rooms being transferred to the Dirty Waste Drain Tank and possibly beyond during an accident.
	b) Any system leakage will be retained in the sump.
	1. Pumps can still be operated in manual.
	c) Right Channel – ESS Pumps P-73A, P-72A
	1. Left Channel – ESS Pumps P-73B, P-72B

	d) Right or Left Channel also results in tripping Air Room Purge Fan V-46.
	e) CHR also places the Control Room HVAC in EMERGENCY MODE.
	1. Right Channel - B Train
	2. Left Channel - A Train

	f) CHR Reset Pushbuttons
	1. Left channel RESET pushbutton ONLY resets Left Channel.
	2. Right channel RESET pushbutton ONLY resets Right Channel.
	3. When CHR is RESET, Containment Isolation Valves will NOT re-open.  Valve Hand Switches must be placed to CLOSE, they may then be opened.

	Since S/G pressure is approximately 770 psia at full power, I&C has set the out of range alarm function (Yellow alarm light in solid) below expected values for full power operation to prevent the yellow light from being illuminated all the time at full power conditions.

	Final RO Qs 46-60 Approved
	Worksheet and Answer Key
	Given the following conditions:
	Which one of the following actions is required to be performed based on the above conditions?
	A. Incorrect, this is the action to take if containment temperature is > 125oF when a SIAS is not present.  Only the Containment Air Cooler ‘A’ fans are started when containment pressure > 4.0 psig.
	B. Incorrect, EOP-1.0 requires validating the SIAS initiated alarm is in OR, if the alarm is not in, pushing the left and right pushbuttons to actuate SI when PZR pressure is less than 1605 psia.  In this case, a valid SIAS has occurred, as evidenced ...
	C. Correct, this action is required when containment pressure setpoint for containment isolation is exceeded (4.0 psig).
	D. Incorrect, there is an associated action with containment air coolers when containment pressure is > 0.85 psig, but the action is to ensure open all outlet valves only not inlet valves; air cooler #4 inlet valve will automatically close on a safety...

	7. Containment Isolation
	A. The specific plant parameters that will cause an automatic containment isolation are:
	1) Containment High Pressure, initiates ≥ 3.7 psig ≤ 4.3 psig
	2) Containment High Radiation of 10 R/hr on RIA-1805, 1806, 1807, 1808
	3) Refueling Monitors RIA-2316 and RIA 2317
	a) Refueling Radiation Monitors are placed in service by placing the Cutout Switches 
	for RIA-2316 & 2317 in the "IN" position using the key switches on panel C11 rear.

	B. EOP Supplement 6 Checklist contains all Containment Isolation Valves for CHR and CHP.  
	C. Containment High Pressure Logic
	1) 8 pressure sensing bellows, each of which operates two independently adjustable 
	micro-switches
	2) The switches are set as follows:
	a) Pressure Switches 1801, 1802, 1803, 1804
	1. 1 contact opens @ ~ 3.4 psig (94.1 inches)
	2. 1 contact opens @ ~ 4 psig (110.7 inches)

	b) Pressure Switches 1801A, 1802A, 1803A, 1804A
	1. Both contacts close > 4 psig
	c) To get a CHP Left Channel Signal you must have a 2/4 logic using Pressure 
	Switches 1801, 1802A, 1803, 1804A.
	d) To get a CHP Right Channel Signal you must have 2/4 from Pressure Switches 
	1801A, 1802, 1803A, 1804.

	e) Use E-17 logic print, Sheet 6, to show the result of various pressure switch combinations.
	3) Equipment Actuation due to CHP
	a) CHP Actuation Tables given for LEFT and RIGHT Channel 
	b) Some equipment actuated from both left and right channels.

	c) Relays which actuate equipment are dependent upon power
	1. Y-40 for right channel
	2. Y-10 for left channel

	d) SIAS actuation places the Containment Spay Pumps in "STANDBY".
	1. If CHP is Reset, but NOT SIAS, then if another CHP occurs due to high 
	Containment pressure, the Containment Spray Pumps will NOT automatically start.
	2. Pushing Right Channel CHP Reset only resets the Right Channel, it DOES
	NOT RESET the SIAS channel that the CHP actuated.
	3. Pushing Left Channel CHP Reset only resets the Left Channel, it DOES NOT 
	RESET the SIAS channel that the CHP actuated.


	D. Containment High Radiation Logic
	1) Use E-17 Logic Print, Sheet 7, to show the results of various radiation monitor combinations.
	a) Pushing either High Rad Initiate P/Bs (CHR-L CS or CHR-R CS) will result in BOTH 
	Left and Right CHR Actuation.
	b) Any combination of the RIA-1805, 1806, 1807 or 1808 in a 2 out of 4 coincidence will 
	result in a Left and Right Channel Actuation


	7. When a reactor trip signal is present, the CRDM motors and the brakes will energize and the motor will rotate in the downward direction, forcing the control rod into the core. This would be used in case the rod does not drop for some reason; the motor can push the rod down by driving through an anti-reverse clutch.  The motor cannot drive the rod up under these conditions since the anti-reverse clutch will transmit torque only in the drive down direction. This would be necessary in the situation if gravity were not sufficient such as if the control rod were to get stuck due to excessive friction or possibly a LOCA in the reactor head region with large flow velocities in the upward direction.
	9. Magnetic Clutch
	a) Magnetic clutch, when energized, connects the motor to the vertical drive shaft to allow raising and lowering of:
	1. Shutdown rods (Groups A and B)
	2. Regulating rods (Groups 1, 2, 3 and 4)
	b) When de-energized, the drive shaft is disconnected from the motor and brake, allowing the shutdown and regulating rods to fall into the core by gravity.
	c) Part-length control rods DO NOT have magnetic clutches, therefore they do NOT trip.
	d) The magnetic clutch has an anti-reverse feature.  The anti-reverse feature functions when the clutch is de-energized.  Its function is to ensure a control rod is forced down into the core by the motor if necessary, in the event of a reactor trip.  It also prevents upward forces from forcing the rod out of the core, during this time also.
	1. The anti-reverse feature of the clutch has "pawl" like mechanisms, which allow rotation only in the downward direction once the clutch is disengaged.
	2. Additionally, once the control rod has reached the bottom after a reactor trip, a limit switch (which we will learn more about later) de-energizes the motor and the brake, resulting in the brake becoming engaged. Then the anti-reverse feature along with the brake prevents any outward motion of the control rod.
	PIP (PRIMARY INDICATION POSITION)
	A. Palisades Plant Computer (PPC) Interface (PIP).  The PIP software does calculations related to the Control Rods on the basis of analog and digital inputs and, as a result of these calculations, generates digital outputs and provides analog and digital data to the PPC host system.
	1. Analog Inputs:
	(  45 synchro positions
	(  Loop 2 delta temp
	2. Digital Inputs:
	(  45 rotary switch positions 
	(  Rod drop timing start
	3. Analog Outputs: 
	(  45 rod position (in inches) to host
	(  Loop 2 delta temperature "core power"
	(  Rod drop timing data
	4. Digital Outputs:
	(  Rod Control Relays
	(  Annunciators
	(  Digital Rod displays
	B. The PIP will put “-199.9” in place of a rod position when it detects a bad synchrotransmitter to digital converter.
	1. Signal from synchro not good
	2. Switch contacts not made up or more than one made up
	C. Group Target Rod Processing
	1. The PIP software determines the 7 group target rod selections given the input from the Rod Control Selector Switches.
	2. The target rod positions are provided internally to the PPC for use in Manual Sequencing (MS) and in determining the Power Dependent Insertion Limit (PDIL), and Pre-Power Dependent Insertion Limit (PPDIL).
	3. If the target rod position is determined to be "bad", PPC processing is suspended for the programs using the “bad” group target rod.
	a) No contacts or more than one contact closed on switch
	D. Upper Rod Stop Processing
	1. The PIP software determines the state of the 45 sets of upper rod stop (URS) contacts.
	2. This processing is suspended for any rod with an invalid position (bad synchrotransmitter).
	3. The URS contacts stay "as is" if either the PIP loses power or if the synchrotransmitter fails.
	4. The URS contacts are used in the following:
	a) Core Matrix light logic
	b) Manual Sequential (MS) RAISE logic
	c) Manual Group (MG) regulating and power shaping rod RAISE logic
	5. Lower Rod Stop Processing
	a) The PIP software determines the state of the 25 lower rod stop (LRS) contacts for the rods in the regulating and power shaping rods.
	b) This processing is suspended for any rod with an invalid position (bad synchrotransmitter).
	c) The LRS contacts are used in the following:
	1) Manual Sequential (MS) LOWER logic
	2) Manual Group (MG) LOWER logic
	6. Upper Sequential Permissive Processing
	a) The PIP software determines the state of the 3 upper sequential permissive (USP) contacts based on the position of the group target rods for regulating groups 1, 2, and 3.
	b) The USP contacts are used in Manual Sequential (MS) RAISE logic.
	7. Lower Sequential Permissive Processing
	a) The PIP software determines the state of the 3 lower sequential permissive (LSP) contacts based on the position of the group target rods for regulating groups 2, 3, and 4.
	b) The LSP contacts are used Manual Sequential (MS) LOWER logic.
	8. Four Inch Deviation Processing
	a) The PIP software determines the state of the 7 four inch group deviation contacts
	b) If the highest rod in a group is more than 4 inches from the lowest rod in the group, the four-inch deviation contact for that group is opened.
	c) If the deviation is less than 4 inches minus the deadband, the contact is closed.
	d) The contacts are used to initiate the annunciator EK0911 "Rod Position 4 inches Deviation" and to illuminate the appropriate group deviation light on C02.
	9. Eight Inch Deviation Processing
	a) The PIP software determines the state of the 7 eight inch group deviation contacts
	b) If the highest rod in a group is more than 8 inches from the lowest rod in the group, the eight-inch deviation contact for that group is opened.
	c) If the deviation is less than 8 inches minus the deadband, the contact is closed.
	d) The contacts are used to initiate the annunciator EK0912 "Rod Position 8 inches Deviation" and to illuminate the appropriate group deviation light on C02.
	10. Out of Sequence Processing
	a) The PIP software determines the state of the out of sequence (OOS) contact based on the positions of the group target rods for the four regulating groups.  This processing is intended to limit the ways in which the operators can move the control rods of the regulating groups.
	b) If any of the regulating group target rods have bad synchrotransmitters, no OOS processing is completed between adjacent rod groups.
	c) If an OOS condition is detected, annunciator EK-0916 "Control Rods Out-Of-Sequence" is received.
	11. Power Dependent Insertion Limit (PDIL) Processing
	a) The PIP software calculates power dependent insertion limits (PDIL) for each regulating group and determines the state of four PDIL contacts based on the position of the group target rod.
	b) If the core power signal is invalid, the PDIL alarm for regulating group 1 is alarmed (opened) to annunciate this fact.
	c) Core power is generated using the TDY_0200 analog input.  
	d) If a PDIL condition is detected, annunciator EK-0924 (Group 1), EK-0930 (Group 2), EK-0936 (Group 3), or EK-0942 (Group 4) will be received.
	12. PrePower Dependent Insertion Limit (PPDIL) Processing
	a) The PIP software calculates the four pre-power dependent insertion limits (PPDIL) and determines the state of the four PPDIL contacts based on the position of the group target rod for the corresponding four regulating groups.
	b) The calculations for PPDIL utilize the fact that PDIL has already been calculated.  Since the PPDIL curves are offset by a fixed amount from the PDIL curves using the same core power estimate, the PPDIL can be quickly calculated by adding an offset to the PDIL.  In addition, the PPDIL is clamped at a maximum value.
	c) If a PPDIL condition is detected, annunciator EK-0923 (Group 1), EK-0929 (Group 2), EK-0935 (Group 3), or EK-0941 (Group 4) will be received.
	13. Watchdog Timer Processing
	a) The PIP software must also maintain the watchdog timer, which is implemented using a programmable delay timer card.  If the software for any reason fails to update this watchdog timer or power is lost, the watchdog will cause EK-0918, PIP Trouble, alarm to annunciate.
	14. Rod Drop Timing
	a) This mode allows the operators to acquire a drop time profile of a rod under test.  During this mode, all normal PIP activities are suspended (except for watchdog timer) and the PIP system is used exclusively for acquiring the profile of the rod drop.  Even normal rod position indications will not change during the test.
	D. Secondary Position Indication
	1. The reed switches measure control rod position by use of control rod actuated magnetic reed switches.  They transmit rod height signals to the secondary position indication and rod matrix light display.
	2. An assembly containing a number of series resistors to form a voltage divider network with reed switches (approximately 2 inches apart) connected at each junction is attached to the control rod extension housing.  A voltage is applied to the network; output voltage depends on which reed switches are closed in the voltage divider.  A magnet on top of the control rod extension will close the reed switches as the control rod moves.  Overlap between adjacent reed switches is provided.  The output is a voltage directly proportional to control rod position.
	3. Output voltage is provided to the Secondary Position Indication (SPI) Node, which interprets the output voltage and provides position indication to the PPC.
	1. EK0971, “SPI TROUBLE”
	a) The PPC SPI Node resets a “Watchdog Timer” every couple of seconds.  A failure of the SPI Node will cause the “Watchdog Timer” to not be reset, which will bring in the alarm.
	b) If the SPI Node is lost the following Control Rod Drive System functions are affected:
	1) The Secondary Control Rod Position Indication is lost.
	2) The redundant channel of the Control Rod Out of Sequence alarm, which alarms on the PPC, is lost.
	3) The redundant PPDIL and PDIL alarms, which alarm on the PPC, are lost.
	4) The redundant 4 inch and 8 inch deviation alarms, which alarm on the PPC, are lost.
	5) The PPC status page and Control Rod page can be checked to help validate this alarm.
	10. EK0918, “PIP TROUIBLE”
	a) If the PIP is not functioning and does not reset its “Watchdog Timer”, this alarm will come in.
	b) If the PIP is not functioning, all the Control Rod functions performed by the PIP will be lost.  See the System Interrelationships section for more detail on the impact of a loss of the PIP.
	c) Check the PPC status page as well as the Control Rod page on the PPC to validate this alarm.
	A. On the PPC a program called “RODMON” is performing all the same calculations as the PIP; however, it does NOT interface with rod control, annunciators or the LEDs.
	1. "RODMON" will use the synchro rod positions (since they are more accurate) and the Loop 2 ΔT (from PIP) as long as they are valid.  If they go invalid, “RODMON” will swap over to using the reed switch rod positions (SPI inputs) and/or Loop 1 ΔT (SPI input).
	2. “RODMON” will determine and display the following and will provide an audible PPC alarm for those conditions marked with an *:
	a) 45 validated rod positions
	b) 7 validated Group Target Rod (GTR)
	c) Upper Rod Stop (URS)
	d) Lower Rod Stop (LRS).
	e) Shutdown Rod Insertion (SRI)*
	f) Upper Sequential Permissive (USP)
	g) Lower Sequential Permissive (LSP)
	h) Four Inch Deviation
	i) Eight Inch Deviation*
	j) Out of Sequence (OOS)*
	k) Power Dependent Insertion Limit*
	l) Pre-power Dependent Insertion Limit (PPDIL)
	Containment Refueling Monitors RIA-2316/2317
	The monitors are energized and calibrated prior to starting core alterations; they are de-energized at the conclusion of Mode 6 activities. 
	Each channel has a RIA in the Control Room; the RIAs are identical to the typical digital ratemeters
	The Containment Refueling Monitors provide inputs to the Containment Isolation logic during refueling operations (containment isolation logic is described later in Section Error! Reference source not found., Error! Reference source not found..)
	RE-2316 and RE-2317 are removed and stored after Mode 6 operations.
	Each monitor has a key switch located on the back of Panel C-11.
	The key switches, RF-1 and RF-2, require Keys 54 and 55 for channels RIA-2316 and 2317, respectively.
	When the key switch is in the “IN” position, the associated monitor inputs to a 1/2 high alarm logic to initiate containment isolation.
	The keys are removable only in “OUT” position.

	The high alarm setpoint for RIA-2316 and RIA2317 is 80 mR/hr above background.



	Containment High Radiation (CHR)
	A CHR signal is generated by the following area radiation monitors:
	2/4 Containment Radiation Monitors RIA1805/1806/1807/1808 High (Trip 2)
	Setpoint 10 R/hr
	1/4 channels High (Trip 2) actuates Control Room alarm EK-1363, “CONTAINMENT HI RADIATION.”

	1/2 Containment Refueling Monitors RIA-2316/2317 High with associated keyswitch in “IN” position.
	Setpoint 80 mR/hr above background
	Figure 1. CHR Logic


	The CHR signal initiates the following:
	Actuates Containment Isolation
	Containment Isolation actuated from CHR does not close CCW supply to containment valves (these are closed on Containment High Pressure signal).

	Trips Air Room Purge Fan V-46.
	Actuates Control Room HVAC Emergency System (Trains A and B)
	Disables automatic operation of Safeguards Rooms Sump Pumps (P-72A, 72B, 73A, 73B)
	The pumps can be operated in manual mode.

	Actuates Control Room alarm EK-1363, “CONTAINMENT HI RADIATION” only when initiated by RIA-1805/1806/1807/1808.
	Actuates Control Room alarm EK-1126, “CIS INITIATED.”
	c. CHR Signals must be manually reset at Panel C-13.
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	Set point is Operator selected.  The controller will maintain ±5 psia of chosen set point.
	Valve opens based upon output signal.
	Since S/G pressure is approximately 770 psia at full power, I&C has set the out of range alarm function (Yellow alarm light in solid) below expected values for full power operation to prevent the yellow light from being illuminated all the time at full power conditions.
	Example:  If the Atmospheric Dump Valves are being operated in manual using HIC-0780A, a signal will also be sent to PM-0711.  If this signal is greater than the signal from PT-0510, the TBV will open.
	RIA-1113, Waste Gas Radiation Monitor
	Purpose
	Digital channel RIA-1113 monitors radioactive waste gas discharges from the waste gas decay tanks to the stack. 
	It is designed to detect higher-than-expected radiation levels in the waste gas release and terminate the release upon detection of such.

	Flow Path
	RE-1113 is a full flow in-line detector that monitors the waste gases that are released from the waste gas decay tanks.
	Effluent from the detector outlet goes to the stack.
	Waste Gas Surge Tank Relief Valve RV-1111 discharges through RE-1113 to the stack. If RE1113 is improperly isolated, then RV-1111 will also be isolated and thereby disabled. See Figure 1 below.
	When isolating RE-1113, bypass valve MVWG118 must be opened before closing either RE-1113 inlet isolation valve MV-WG117 or RE-1113 outlet isolation valve MV-WG119.
	Failure to perform the alignment as specified will isolate the RV-1111 release path and disable the WGST overpressure protection.
	Generally, RE-1113 would be isolated only for maintenance needs.


	Alarms and Setpoints
	RIA-1113 HIGH alarm activates Control Room annunciator EK-1364, “GASEOUS WASTE MONITORING HI RADIATION.”
	The HIGH alarm setpoint is variable and is calculated specifically for each waste gas release.

	RIA-1113 low signal output actuates Control Room annunciator EK-1371, “RADIATION MONITOR SYSTEM CKT FAILURE.”

	Automatic Actuations
	On a HIGH alarm, RIA-1113 automatically closes waste gas discharge valves CV-1113 and CV-1123, thereby terminating the waste gas release.


	Containment Radiation MonitorsRIA-1805/1806/1807/1808.
	The Containment Radiation Monitors are analog channels.
	Each channel has a RIA in the Control Room; the four RIAs are identical and include the following controls and indications:
	Analog meter
	Three-position function selector switch
	Trip 1, Trip 2, and Operate lamps/pushbuttons

	Analog meter – provides measured radiation field indication
	Vertical, single-scale meter
	Meter spans six decades, from 10-2 to 104 R/hr

	Three-position function selector switch
	“CHECK” – Places monitor in tripped condition (Trip 2) and initiates internal self-check.
	The self-check applies a voltage to the channel circuitry that corresponds to 103 R/hr, which trips the channel.
	The function selector switch spring returns to “OPERATE” from this position.

	“OPERATE” – Places monitor in service.
	“TRIP ADJ” – Causes the channel output to go full-scale high.
	This switch position should NOT be used by Operations personnel


	Pushbutton lamps:
	Operate (Green)
	When illuminated, indicates that the monitor is in service.
	If not illuminated, then the monitor is not in service, or may have failed low.

	Trip 1 (Alert – Yellow)
	Lamp illuminates when measured radiation meets or exceeds the alert alarm setpoint.
	Alert alarm locks in and yellow lamp remains illuminated until alarm is manually reset by pressing the Trip 1 button

	Alert setpoint is approximately 1 R/hr.

	Trip 2 (High – Red)
	Lamp illuminates when measured radiation meets or exceeds the high alarm setpoint.
	High alarm locks in and red lamp remains illuminated until alarm is manually reset by pressing the Trip 2 button
	Actuates Control Room alarmEK1363, “CONTAINMENT HI RADIATION.”

	High alarm setpoint is approximately 10 R/hr.
	The Trip 2 bistable provides an input to the Containment Isolation logic (described later in Section Error! Reference source not found., Error! Reference source not found..)



	a. Protection Against Single Failures
	(1) Field Instrument Failure


	high failure of monitored parameter input signal
	(a) Failure in the high direction
	i. If the trip unit is designed to trip on a high value of the measured plant parameter, then a field instrument failure in the high direction will cause the trip unit to trip.
	 This will not cause a reactor trip because the logic requires two channels to reach the set point, and only one channel is in the trip condition.
	 This will not prevent a reactor trip because three operable redundant instruments remain in service, and any two of the operable channels going into trip will cause a reactor trip.
	 The trip logic is changed from 2/4 to 1/3, unless the failed instrument’s trip unit is bypassed.
	o If the failed instrument’s trip unit is bypassed, then the trip logic is changed to 2/3.
	 This will not cause a reactor trip because the trip unit has not actuated a trip signal in any of the three associated logic matrices.
	 This will not prevent a reactor trip because three operable redundant instruments remain in service, and any two of the operable channels going into trip will cause a reactor trip.
	o Low failure of a pressurizer pressure instrument will prevent the pressurizer high pressure trip unit from actuating on the affected channel, but will actuate the Thermal Margin/Low Pressure trip unit.
	ii. If the trip unit is designed to trip on a low value of the plant parameter, then a field instrument failure in the high direction will prevent the trip unit from tripping.
	 This will not cause a reactor trip because the trip unit has not actuated a trip signal in any of the three associated logic matrices.
	 This will not prevent a reactor trip because three operable redundant instruments remain in service, and any two of the operable channels going into trip will cause a reactor trip.
	 High failure of a pressurizer pressure instrument will prevent the Thermal Margin/Low Pressure trip unit from actuating on the affected channel, but will actuate the pressurizer high pressure trip unit.

	 The trip logic is changed from 2/4 to 2/3, unless the failed instrument’s trip unit is placed in the trip condition.
	o If the failed instrument’s trip unit is placed in the trip condition, then the trip logic is changed to 1/3.








	low failure of monitored parameter input signal
	(b) Failure in the low direction
	i. If the trip unit is designed to trip on a high value of the measured plant parameter, then a field instrument failure in the low direction will prevent the trip unit from tripping.
	 This will not cause a reactor trip because the trip unit has not actuated a trip signal in any of the three associated logic matrices.
	 This will not prevent a reactor trip because three operable redundant instruments remain in service, and any two of the operable channels going into trip will cause a reactor trip.
	o Low failure of a pressurizer pressure instrument will prevent the pressurizer high pressure trip unit from actuating on the affected channel, but will actuate the Thermal Margin/Low Pressure trip unit.
	(a) Thermal Margin / Low Pressure (TM/LP) Trip
	i. The TM/LP trip is provided to prevent reactor operation when the DNBR is insufficient.  The TM/LP trip protects against slow reactivity or temperature increases, and against pressure decreases.
	ii. The trip set points are derived from the core thermal limits through application of appropriate allowances for measurement uncertainties and processing errors. The allowances specifically account for instrument drift in both power and inlet temperatures, calorimetric power measurement, inlet temperature measurement, and primary system pressure measurement. 
	iii. Other uncertainties including allowances for assembly power tilt, fuel pellet manufacturing tolerances, core flow measurement uncertainty and core bypass flow, inlet temperature measurement time delays, and ASI measurement, are included in the development of the TM/LP trip set point used in the accident analysis.
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