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) 1. 007 EK2.03 001
Given the following:

- Unit 2 was at 60% power when a reactor trip occurred as a result of an
inadvertent Train "A" Feedwater Isolation Signal.

- After the plant was stabilized, the OATC observed the following on
Annunciator Panel 2-XA-55-4D, Reactor First Out:

- LS-3-97B, "STM GEN LOOP 3 LEVEL LOW-LOW REACTOR TRIP"
window lit and NOT flashing.
"P-9 TURBINE TRIP REACTOR TRIP" window flashing.

Which ONE of the following identifies the cause of the reactor trip and the
status of the Reactor Trip First Out Panel?

A. The reactor tripped due to the turbine trip;
The Reactor Trip First Out panel has been acknowledged, but NOT reset.

B¥ The reactor tripped due to the turbine trip;
The Reactor Trip First Out panel has NOT been acknowledged and the SG
Low-Low level window came in after the reactor trip occurred.

) C. The reactor tripped due to the SG low level;
The Reactor Trip First Out panel has been acknowledged, but NOT reset.

D. The reactor tripped due to the SG low level,;

The Reactor Trip First Out panel has been acknowledged and the P-9 Turbine Trip
Reactor Trip window came in after the panel was acknowledged.
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DISTRACTOR ANALYSIS:

Page 2

A. Incorrect, The reactor did trip due to the turbine tripping but with the window flashing the

first out annunciator has not been acknowledged. Plausible because the acknowledge
function could be confused with the reset function.

. CORRECT, A feedwater isolation signal will cause a turbine trip and with the reactor

power greater than 50% a turbine trip will cause a reactor trip. This results in the P-9

"Turbine Trip Reactor Trip" window flashing. Subsequent windows that come into alarm
will come in solid lit and not flash.

. Incorrect, the reactor tripped from the turbine trip signal and the SG low-low

level alarm came in after the trip. Plausible because a feedwater isolation would
result in a reactor trip from low SG levels if the turbine did not get a direct trip
signal from the feedwater isolation and if the first out panel was acknowledged
the SG low level alarm window would solid lit.

. Incorrect, the reactor tripped from the turbine trip signal and the SG low-low level alarm

came in after the trip. Plausible because a feedwater isolation would result in a reactor
trip from low SG levels if the turbine did not get a direct trip signal from the feedwater
isolation and acknowledgement of alarms on other annunciator panels would result in the
acknowledged window being lit solid and subsequent alarms flashing.
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) Question No. 1
Tier 1 Group 1

K/A 007 EK2.03

Knowledge of the interrelations between a reactor trip and the following:
Reactor trip status panel

Importance Rating:

3.5/3.6

Technical Reference: OPT200ANN, Annunciator System, Rev. 3

Proposed references to be provided to applicants during examination: None

Learning Objective:

Question Source:

OPL200ANN B.4 e & f

Describe the following characteristics of each major
component in the Annunciator System:

e. Component Operation

f. Controls

Bank #

Modified Bank #

Question History:

New _X

New for SQN Exam 1/2009

Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis __ X

10 CFR Part 55 Content: (41.7/45.7)

10CFR55.43.b  (n/a)

Comments: New question for 1/2009 NRC exam
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PROGRAM: OPERATOR TRAINING
COURSE: - SYSTEMS TRAINING
TITLE: ANNUNCIATOR SYSTEM

LENGTH OF LESSON: 3 hour lecture; 1/2 hour simulator demonstration; 1 hour self-
study/workshop workshop

TRAINING OBJECTIVES:

A. Terminal Obijective:
Upon completion of this lesson and others presented, the student should be able to apply
the knowledge to support satisfactory performance of the tasks associated with the
Annunciator System in the plant and on the simulator.

B. Enabling Obijectives:

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities associated
with the Annunciator System as identified in Appendix A.

1. State the purpose/functions of the Annunciator System as described in the SQN
FSAR.

2. State the design basis of the Annunciator System in accordance with the SQN
FSAR.

3. Explain the purpose/function of each major component in the flow path of the
Annunciator System as illustrated on a simplified system drawing.

4. Describe the following characteristics of each major component in the Annunciator
System:
a. Location

Power supply (include control power as applicable)

Support equipment and systems

Normal operating parameters

Component operation

Controls

Interlocks (including setpoints)

Instrumentation and Indications

Protective features (including setpoints)

Failure modes

Unit differences

I. Types of accidents for which the components are designed

m. Location of controls and indications in the control room and auxiliary control room
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V. TRAINING OBJECTIVES (Cont’d):
B. Enabling Objectives (Cont'd):

5. Describe the operation of the Annunciator System:

~0 00T

Precautions and limitations

Major steps performed while placing the system in service
Alarms and alarm response

How a component failure will affect system operation

How a support system failure will affect system operation
How a instrument failure will affect system operation

6. Describe the administrative controls and limits for the Annunciator System:

a.
b.
c.

State Tech Specs/TRM LCOs that govern the system.
State the =<1 hour action limit TS LCOs

Given the conditions/status of the system components and the appropriate sections
of the Tech Spec, determine if operability requirements are met and what actions
are required

7. Discuss related Industry Events

VI.  TRAINING AIDS:

A.  Classroom Computer and Local Area Network (LAN) Access
B.  Computer projector
C.  Simulator (if available)
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X. LESSON BODY
D. Major Components
Annunciator Windows
. Acknowledge — Changes flashing lights to stead and silences audible
. Reset — Resets alarm (flashing) when alarm condition is cleared
. Test — lights all window to very lamp functionality

Instructor Note: These switches do not acknowledge/reset the CRT alarm screens -
CRTs must be ACK & reset independently of window boxes.
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Rev. 3
Page 31 of 131

Permissives, Control, Interlocks
‘Panel — no ack/reset functions

X. LESSON BODY
D. Major Components
Annunciator Windows

Instructor Note: Point out the first out, permissives, normal alarm panel and reset
switch(s)

. First out Annunciator Windows have a plastic cover on the acknowledge/reset switch —
otherwise function similarly

U Permissives, control, interlock panel has no need of acknowledge/reset functions.
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2. 008 AG2.4.45 002
Given the following:

- Unit 2 operating at 100% steady-state power.
- A Pressurizer safety valve fails partially open resulting in the crew
initiating a manual Reactor Trip and Safety Injection.
- The crew observed the following post-trip indications:
- Pressurizer pressure: 1820 psig and lowering
- Pressurizer level:  53% and rising
- PRT pressure: 45 psig and rising
Based on the above, which ONE of the following annunciators would indicate an
additional event has occurred?
A. PRESSURIZER RELIEF TANK TEMP HIGH
B. ROD CONTROL SYSTEM URGENT FAILURE
Cv¥ MS-30-241 LOWER COMPT MOISTURE HIGH

D. LS-68-335 D/E PRESSURIZER LEVEL HIGH-LOW

DISTRACTOR ANALYSIS:

A. Incorrect, with the pressurizer safety valve leaking , the PRT high temperature
annunciator would be expected to be in alarm. plausible because the PRT
receives other inputs that could be causing the high temperature alarm if the
safety valve were not open.

B. Incorrect, The rod control urgent failure resulted from the de-energizing of the
control rod drive coils when the reactor tripped and as such would be expected
for the identified conditions. Plausible if the urgent failure alarm being an
expected alarm due to the trip is not applied.

C. CORRECT, The pressurizer relief tank pressure has not risen sufficiently to
rupture the PRT , therefore with the Containment Moisture alarm in something
else much be leaking into containment.

D. Incorrect, The pressurizer level high-low alarm would be in due to the resulted
the pressurizer level being >56% above setpoint following the trip would be
expected. With Tavg lowering toward 547°F following the trip, the level should be
25% and the actual level is 53%. Plausible because alarm also comes in when
level is greater than 5% below setpoint and the level is less than 5% below the
normal level setpoint. If this logic is applied, then a leak in addition to the safety
valve could be concluded.
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} Question No. 2
Tier 1 Group 1

K/A 008 AG2.4.45
Pressurizer Vapor Space Accident
Ability to prioritize and interpret the significance of each annunciator or alarm.

Importance Rating: 4.1/4.3

Technical Reference: 1-AR-M5-A, Reactor Coolant - STM - FW, Rev 31
1-AR-M5-C, Ventilation, Rev 18
1-S0O-68-5, Pressurizer Relief Tank, Rev 18
Proposed references to be provided to applicants during examination: None
Learning Objective: OPL271E-1 B.7; OPT200.PZRPCS
Question Source:
Bank #

Modified Bank #
New X

Question History: New for SQN Exam 1/2009
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: (41.7,41.13/ 43.5)
10CFR55.43b (n/a)

Comments: New for SQN Exam 1/2009
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1-S0-68-5
PRESSURIZER RELIEF TANK Rev: 18

Page 5 of 36

2.2

3.0

Developmental References

A.
B.

C.

SOI-68.1, Reactor Coolant System

0-MI-MXX-068-006.0, Venting of Pressurizer, Pressurizer Relief Tank,
and Reactor Head

SPP-10.3, Verification Program

TVA Drawing
1. 47W813-1
2. 47W819-1
3. 47W830-1
4. 47W830-6

FSAR
1. Section 5.5

PRECAUTIONS AND LIMITATIONS

A.
B.

C.

D.

During normal operation, PRT water temperature should not exceed 120°F.

Maintaining 3 to 6 psig N, gas blanket on the PRT will prevent the
formation of explosive hydrogen-oxygen mixtures.

The PRT concentration of oxygen shall be limited to less than or equal to 2% by
volume whenever the hydrogen concentration exceeds 4% by volume.

Over filling the PRT to solid water condition during oxygen reduction per Section
8.8 may result in failure of the PRT rupture disc.

The PRT pressure should be maintained < 7.5 psig during normal
operation. (Except during the performance of section 8.9).

The PRT rupture discs are rated at 85 psig.

. The level in the PRT should be maintained at 70%. If the level increases

to 88%, then decreasing level to 70% is necessary. If the level
decreases to 55%, then increasing level to 70% is needed when the PRT
is required to be operable.

Completely draining the PRT may result in gas binding the RCDT pumps.

Water intrusion into the waste gas vent header is possible during PRT venting
operations with PRT level high. This could affect RCP seal leakoff flows and
the vent capability of tanks which vent to waste gas vent header.

PRT level indications or alarms are not available in the Aux Control Room,
thus PRT level manipulations and feed & bleed processes are unavailable.



Source

SER2112
LS-68-335D/E - High
SER 2113
LS-68-339F/E - Low

Probable
Causes

NOTE

Corrective
Actions

References

hown =

17 (C-3)

Setpoint
LS-68-335D/E
70% span increasing PRESSURIZER
5 t of deviati
elow level program LEVEL
HIGH-LOW

RCS leak exceeding charging capacity.

Load transient or RCS temperature transient condition.
Charging and/or letdown flow mismatch.

Instrument malfunction for level or Tavg.

Changes in pressurizer heater/spray operation may cause small
reactivity changes due to:

o Differences in boron concentration between Pzr & Loops or
. Changes in pressure due to pressure coefficient of reactivity.

!
[2]

[3]

[4]

[5]

[6]

[7]

CHECK pressurizer level (1-LI-68-339A, 335A, 320)
IF level is high, THEN
ENSURE backup heaters ON.

ENSURE level control system is attempting to return level to
program with letdown and charging.

IF level channel failed, THEN

GO TO AOP-1.04, Pressurizer Instrument Malfunction.

IF RCS leakage is suspected, THEN

GO TO AOP-R.05, RCS Leak and Leak Source Identification.
IF in MODE 4 or MODE 5 and a LOCA is identified, THEN
GO TO AOP-R.02, Shutdown LOCA (MODE 4, or 5).

EVALUATE Technical Specifications 3.3.1, 3.3.2 and 3.4.6.2 as
applicable.

45B655-05A-0,
47B601-68-45

SQN 1-AR-M5-A
Page 20 of 43
1 Rev. 31




Source

SER 2109
1-TS-68-309

Probable
Causes

Corrective
Actions

References

[
[2]
3]
[4]
[5]
(6]

[7]

15 (C-1)

Setpoint.
TS-68-309
132°F increasing PRESSURIZER
RELIEF TANK
TEMP HIGH

Pressurizer safety valve or power relief valve open or leaking
through.

Other relief valves (CVCS and RHR) or valve packing leakoff
lines connected to PRT header have flow into the PRT.

Rx vessel head vent system leaking through.
Instrument malfunction.

CHECK pressurizer relief tank temperature (1-T1-68-309).
CHECK temperature on safety valve and power relief valve line.
VERIFY vessel head vent isolation to PRT closed
(1-HS-68-394 and 1-HS-68-395).

ADJUST pressurizer relief tank temperature using

1-S0O-68-5, Pressurizer Relief Tank.

IF in MODE 4 or MODE 5 and a LOCA is identified, THEN
GO TO AOP-R.02, Shutdown LOCA (MODE 4, or 5).

IF a small RCS leak is indicated, THEN

GO TO AOP-R.05, RCS Leak and Leak Source Identification.
EVALUATE TS 3.4.6.2.

45B655-05A-0,
47B601-68-34

SQN 1-AR-M5-A
Page 18 of 43
1 Rev. 31




Source

SER 357
1-PS-68-301

Probable
Causes

Corrective
Actions

References

o 0en

[1

[2]
3]
[4]

22 (D-1)

Setpoint

8 psig increasing PS-68-301
PRESSURIZER
RELIEF TANK

PRESS HIGH

Pressurizer safety valve or power relief valve open or leaking
through. '

Nitrogen regulator malfunctioning.

Rx vessel head vent leaking through.

Relief valves from other systems open or leaking through.
Instrument malfunction.

IF pressurizer relief tank pressure is high, THEN

PERFORM the following for possible causes of high pressure:

[a] CHECK safety valve and power relief valve line temperatures.
[b] CHECK vessel head vent isolation to PRT closed.

[c] CHECK nitrogen system.

REDUCE pressure in PRT by using 1-SO-68-5, Pressurizer Relief
Tank.

IF a small RCS leak is indicated, THEN
GO TO AOP-R.05, RCS Leak And Leak Source Identification.

EVALUATE TS 3.4.6.2.

45B655-05A-0,
45N657-16,
47B601-68-32

SQN 1-AR-M5-A
Page 25 of 43
1 Rev. 31




Source
SER 306

Logic Cabinet:
1. Card removed.
2. Pulser did not pulse.

3. Slave cycler received go signal while
in cycle.

Power Cabinet:

(A-6)

ROD CONTROL
SYSTEM
URGENT
FAILURE

1. Phase failure.
2. Regulation failure.
3. Logic error.
4. Multiplexing error.
5. Card removed.
6. Reactor trip breaker open.
7. Loss of power to MG sets.
Probable 1. Blown fuse or component failure.
Causes 2. Reactor trip breakers open.

3. Loss of power to MG sets.

4.

testing).

5. Misaligned / dropped rod recovery.
Corrective [11 PLACE rod control in manual.
Actions

Rod testing (e.g. 0-SI-OPS-085-011.0 or low power physics

CAUTION Attempting to reset rod control urgent failure alarm using M-4
pushbutton, [1-RCAS], prior to determining and correcting cause could

result in dropped rods.

[2] DISPATCH MIG personnel to MG Set Room to investigate cause.

CORRECTIVE ACTIONS CONTINUED ON NEXT PAGE

SQN

Page 9 of 46

1-AR-M4-B

Rev. 27




Source

SER 420

1-MS-30-241
(in lower Compt)

Probable
Causes

Corrective
Actions

References

10 (B-3)

Setpoint
MS-30-241
LOWER COMPT
13.33 milliamps DC MOISTURE HI

increasing (equal to
2.5°F/min. rate of temp
increase)

1. RCS, steam line, feedwater line, ERCW, CCS or HPFP leak in
containment.
2. MS-30-241 malfunction.

[1] CHECK dew point temperature by observing 1-MR-30-240 on
1- M-10.

[2] MONITOR containment pressure via 1-PDI-30-45, 44, 43, 42 on
1-M-6 for increase.
[3] IF a small RCS leak is indicated, THEN
GO TO AOP-R.05, RCS Leak and leak Source Identification.
[4] IFin Mode 4 or Mode 5 and a LOCA is indicated, THEN
GO TO AOP-R.02, Shutdown LOCA (Mode 4, or 5).

[5] IF aleak other than an RCS or secondary leak is suspected,
THEN

REFER to AOP-M.01, Loss of Essential Raw Cooling Water or
AOP-M.03, Loss of Component Cooling Water.

[6] IF secondary system leak is suspected, THEN
GO TO AOP-S.05, Steam Line or Feedwater Line Break/Leak.

45B655-05C-0
47B601-30-52
47W610-30-1

SQN 1-AR-M5-C
Page 12 of 44

1 Rev. 18
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) 3. 009 EA2.10 003
Which ONE of the following changes in containment conditions discriminates between
a small break LOCA and a steam line break inside containment in accordance with
AOP-R.05, "RCS Leak and Leak Source Identification"?
Av Radiation
B. Humidity
C. Pressure

D. Temperature

DISTRACTOR ANALYSIS:

The 4 choices are the 4 parameters identified in the AOP to be used for the leak
source determination.

A. CORRECT, Airborne radiation would be increasing with a small break LOCA but
not with a steam line break.

) B. Incorrect, Both a small break LOCA and a steam line break would cause
containment humidity to increase. Plausible because containment humidity is
one of the parameters identified in the AOP to be checked during performance
of the step determining if it is the RCS or Steam line leaking into containment.

C. Incorrect, Both a small break LOCA and a steam line break would cause
containment pressure to increase. Plausible because containment pressure is
one of the parameters identified in the AOP to be checked during performance
of the step determining if it is the RCS or Steam line leaking into containment.

D. Incorrect, Both a small break LOCA and a steam line break would cause containment
temperature to increase. Plausible because containment temperature is one of the
parameters identified in the AOP to be checked during performance of the step
determining if it is the RCS or Steam line leaking into containment.

Page 6
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) Question No. 3
Tier 1 Group 1

K/A 009 EA2.10

Ability to determine or interpret the following as they apply to a small
break LOCA: Airborne activity

Importance Rating: 3.1/3.7

Technical Reference: AOP-R-05, RCS Leak and Leak Source Identification,
Rev 12

Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271A0P-R.05 B.7
Describe the conditions and reason for transitions within this
procedure and transitions to other procedures.

Question Source:

Bank # _ X
Modified Bank #
» New
)
Question History: SRO question on Summer 2002 exam

Question Cognitive Level:
Memory or fundamental knowledge __ X
Comprehension or Analysis

10 CFR Part 55 Content: (43.5/45.13)
10CFR55.43.b (n/a)

Comments: Summer 2002 exam with minor wording modifications
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|--009EA2.10.1 . | o ~9/17/2002 pgy
e Mark
Quiestion |

|Summer Unit 1 - Exam Level

%Which one of the following discriminates between a small break LOCA and a steam line break inside containment per EOP-1.0,

Question Reactor Trip/Safety Injection Actuation?

|Reactor building radiation
Answer: s '

Distracter 1 Reactor building pressure

Distracter 2  [Reactor building humidity

Distracter 3

Reactor building temperature

Distracter Ahalyéis:

Answer: Distracter A - Incorrect, both can cause pressure to increase.
e dDjigtracter B - Incorrect, both can cause humidity to increase.
Distracter C - Incorrect,both can cause temperature to increase.
Answer D - the RCS leakage will cause radiation levels to increase.

Distracter 1: |Distracter A - Incorrect, both can cause pressure to increase.
e Distracter B - Incorrect, both can cause humidity to increase.
Distracter C - Incorrect,both can cause temperature to increase.
Answer D - the RCS leakage will cause radiation levels to increase.

Distracter 2: [Distracter A - Incorrect, both can cause pressure to increase.
S Distracter B - Incorrect, both can cause humidity to increase.
Distracter C - Incorrect,both can cause temperature to increase.
Answer D - the RCS leakage will cause radiation levels to increase.

Distracter 3:

Distracter A - Incorrect, both can cause pressure to increase.
|Distracter B - Incorrect, both can cause humidity to increase.
|Distracter C - Incorrect,both can cause temperature to increase.
{Answer D - the RCS leakage will cause radiation levels to increase.
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OPL271A0P-R.05
Revision 0
Page 3 of 25

PROGRAM: OPERATOR TRAINING - LICENSED

COURSE:

LICENSE TRAINING

LESSON TITLE: AOP-R.05 RCS LEAK AND LEAK SOURCE IDENTIFICATION

LENGTH OF LESSON/COURSE: 1 hour(s)

TRAINING OBJECTIVES:

A.

Terminal Objective:
Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
AOP -R.05, RCS LEAK AND LEAK SOURCE IDENTIFICATION.

Enabling Objectives:

Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with Reactor Leak and Leak Source ldentification that are rated >
2.5 during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in
Appendix A.

Explain the purpose/goal of AOP-R.05.

Discuss the AOP-R.05 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
AOP-R.05 entry conditions.

b. Describe the ARP requirements associated with AOP-R.05 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-
R.05 entry conditions.

d. Describe the Administrative conditions that require Turbine Trip/ Reactor trip
due to RCS leakage.

Describe the initial operator response to stabilize the plant upon entry into AOP-
R.05.

Upon entry into AOP-R.05, diagnose the applicable condition and transition to
the appropriate procedural section for response.

Summarize the mitigating strategy for the failure that initiated entry into AOP-
R.05.

Describe the bases for all limits, notes, cautions, and steps of AOP-R.05.

Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.




OPL271AOP-R.05

Revision 0
Page 4 of 25
8. Given a set of initial plant conditions use AOP-R.05 to correctly:
a. Recognize entry conditions
b. Identify required actions
C. Respond to Contingencies
d. Observe and Interpret Cautions and Notes
9. Describe the Tech Spec and TRM actions applicable during the performance of
AOP-R.05.
10. Apply GFE and system response concepts to the abnormal condition — prior to,

during and after the abnormal condition




SQN

RCS LEAK AND LEAK SOURCE IDENTIFICATION AQP-R.05

Rev. 12

STEP ACTION/EXPECTED RESPONSE

~ RESPONSE NOT OBTAINED

2.1

Small Reactor Coolant System Leak (cont’d)
CHECK secondary side radiation

NORMAL:

¢ S/G blowdown rad monitor

e Condenser vacuum exhaust
rad monitor

e Main steam line rad monitors.

CHECK containment airborne activity
RISING. (RM-90-106 or 112)

GO TO AOP-R.01, Steam Generator Tube
Leak.

e

IF Unit is in Mode 1-4

AND containment pressure, temperature or
humidity are RISING ABNORMALLY,
THEN

GO TO AOP-S.05, Steamline or
Feedwater Line Break/Leak.

B e

IF containment parameters are normal,
THEN
GO TO Step 10.

—=

Page 9 of 60
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' 4. 015 AA2.08 004

Which ONE of the following identifies the LOWEST temperature on the Reactor
Coolant Pump lower bearing, that if exceeded would require tripping the #1 RCP, in
accordance with AOP-R.04, "Reactor Coolant Pump Malfunction"?

A. 170°F

B. 179°F

C. 200°F

Dy 225°F

DISTRACTOR ANALYSIS:

A. Incorrect, AOP-R.04 identifies RCP Lower Bearing Temperature greater than
225°F as requiring a trip of the RCP. Plausible because 170°F is the
temperature that causes the RCP lower bearing temperature high alarm.

B. Incorrect, AOP-R.04 identifies RCP Lower Bearing Temperature greater than
225°F as requiring a trip of the RCP. Plausible because 179°F is the
) temperature that causes the RCP seal water temperature high alarm.

C. Incorrect, AOP-R.04 identifies RCP Lower Bearing Temperature greater than
225°F as requiring a trip of the RCP. Plausible because exceeding 200°F on the
RCP Upper or Lower Motor Bearing would require a trip of the RCP as identified
in AOP-R.04 .

D. CORRECT, AOP-R.04 identifies RCP Lower Bearing Temperature greater than
225°F as requiring a trip of the RCP.

R

Page 8
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) Question No. 4
Tier 1 Group 1

K/A 015 AA2.08

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.

Importance Rating: 3.4/3.5

Technical Reference: AOP-R.04, Reactor Coolant Pump Malfunctions, Rev 23
1-AR-M5-B, CVCS Seal Water and RCP, Rev 36

Proposed references to be provided to applicants during examination: None
Learning Objective: OPL271A0OP-R.04 B.8.b
Given a set of plant conditions use AOP-R.04 to correctly:
b. Identify required actions
Question Source:

Bank #
Modified Bank # X

) New
Question History: SQN Bank question AOP-R.04-B.6 009 modified
Question Cognitive Level:

Memory or fundamental knowledge _X
Comprehension or Analysis

10 CFR Part 55 Content: (43.5/45.13)
10CFR55.43.b (n/a)

Comments: Modified Question AOP-R.04-B.6 009
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SQN REACTOR COOLANT PUMP MALFUNCTIONS QSVP":-?’O"'
STEP | ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

2.0 OPERATOR ACTIONS

CAUTION: Exceeding the following limitations requires trip of the affected RCP,
unless RCP operation is required by FR-C.1, Inadequate Core Cooling

or FR-C.2, Degraded Core Cooling:

o RCP #1 Seal AP less than 220 psid

o RCP #1 Seal Temperature greater than 225°F

o RCP Lower Bearing Temperature greater than 225°F

o RCP Upper Motor Bearing Temperature greater than 200°F
e RCP Lower Motor Bearing Temperature greater than 200°F
e RCP Motor Voltage less than 5940V or greater than 7260V

e RCP Motor Amps greater than 608 amps

o« RCP Vibration greater than 20 mils on any axis (x and/or y) [C.3]

NOTE 1: During plant startup following seal maintenance, the seal package should seat and

operate normally following 24 hours of run time.

NOTE 2: RCP trip criteria is also located in Appendix B. This appendix should be referred to

throughout the performance of this procedure.

1.  DIAGNOSE the failure:

IF... GO TO
SECTION | PAGE

Reactor Coolant Pump(s) tripped or shutdown required 2.1 4
RCP #1 Seal Leakoff high flow (high flow Alarm) 2.2 7
RCP #1 Seal Leakoff low flow_ (low flow Alarm) 2.3 13
RCP #2 Seal Leakoff high flow (high RCP standpipe level) 24 18
RCP #3 Seal Leakoff high flow (low RCP standpipe level) 2.5 21
RCP Motor Stator Temperature High 2.6 24

Page 3 of 34




Source

SER 2150

1. TS-62-3
SER 2149

2. TS-62-16
SER 2138

3. TS-62-29
SER 2137

4. TS-62-42

Probable
Causes

Corrective
Actions

NOTE

References

Pump 1

Pump 2

Pump 3

Pump 4

1.
2.

3.

(]

[2]

3]

[4]

(5]

30 (E-2)
Setpoint
TS-62-42
REAC COOL PMPS
170°F increasing LOWER BEARING
TEMP HIGH

Seal injection water high temperature.

Loss of seal injection water with insufficient cooling water to thermal
barrier.

Low system pressure with insufficient pump seal/bearing water flow.

CHECK lower bearing temperature on 1-M-5.
RCP Instrument ID
1 1-TI-62-3
2 1-Tl-62-16
3 1-Tl-62-29
4 1-TI1-62-42

Lower bearing temperature can increase with loss of seal
injection water supply along with low seal leak off flows even with
normal thermal barrier cooling flows. (NSAL-99-005)

IF loss of seal injection water supply, THEN

REFER TO corrective actions for window C-3, this Instruction.
IF lower pump bearing temperature high is a valid alarm, THEN
REFER TO AOP-R.04, Reactor Coolant Pump Malfunctions.

IF lower pump bearing temperature approaches 225°F, THEN
GO TO AOP-R.04, Reactor Coolant Pump Malfunctions.
REFER TO 1-S0-68-2 for RCP operating limits.

45B655-05B-0, 47B601-62-8, 47W610-62-1
Westinghouse Nuclear Safety Advisory Letter (NSAL-99-005)

SQN 1-AR-M5-B
Page 38 of 45

1 Rev. 36
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Source

SER 2154

1. TS-62-4
SER 2153

2. TS-62-17
SER 2152

3. TS-62-30
SER 2151

4. TS-62-43

Probable
Causes

Corrective
Actions

NOTE

References

Pump 1

Pump 2

Pump 3

Pump 4

—

(11

[2]

3]

[4]

[5]

Setpoint

179°F increasing

. Seal injection high temperature.

32

(E-4)

TS-62-43
REAC COOL PMPS
SEAL WATER

TEMP HI

Loss of seal injection water with insufficient cooling water to thermal

barrier.

Low system pressure with insufficient pump seal water flow.

DETERMINE which pump has brought in the alarm by observing the

TI's on 1-M-5.
RCP Instrument ID
1 1-TI-62-4
2 1-Tl-62-17
3 1-TI-62-30
4 1-T1-62-43

Lower bearing temperature can increase with loss of seal injection
water supply along with low seal leak off flows even with normal
thermal barrier cooling flows. (NSAL-99-005)
IF loss of seal injection water supply, THEN
REFER TO corrective actions for window C-3, this Instruction.
IF “Reac Cool Pmps Seal Leakoff High Flow” alarm is also lit, THEN
GO TO AOP-R.04, Reactor Coolant Pump Malfunctions.
IF No. 1 seal or bearing temperature approaches 225°F, THEN
GO TO AOP-R.04, Reactor Coolant Pump Malfunctions.
IF unit heatup in progress, THEN

REFER TO 1-S0-62-1, Chemical and Volume Control System,
regarding No. 1 seal bypass valve operation.

45B655-05B-0, 47B601-62-8, 47W610-62-1
‘Westinghouse Nuclear Safety Advisory Letter (NSAL-99-005)

SQN
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Source

SER 2127
1. FS-62-11 Pump 1
SER 2126
2. FS-62-24 Pump 2
SER 2125
3. FS-62-37 Pump 3
SER 2124
4. FS-62-50 Pump 4

Probable
Causes

Corrective
Actions

References

10 (B-3)

Setpoint
FS-62-11
REAC COOL PMPS
4.8 gpm increasing SEAL LEAKOFF .
HIGH FLOW
4.8 gpm increasing

4.8 gpm increasing

4.8 gpm increasing

1. High seal water supply temperature.
2. No. 1 seal damage.
3. High temperature of the injection water supply.

[1] VERIFY High Leakoff flow condition on affected RCP(s) with the
following instruments.

Pump Leakoff Instrumentation
RCP 1 1-FR-62-24
RCP 2 1-FR-62-24
RCP 3 1-FR-62-50
RCP 4 1-FR-62-50

[2] GO TO AOP-R.04, Reactor Coolant Pump Malfunctions.

45B655-05B-0, 47B601-62-3, 47W610-68-1

SQN 1-AR-M5-B
Page 15 of 45
1 Rev. 36




QUESTIONS REPORT
for BANK SQN Questions

AOP-R.04-B.6 009
The following conditions are observed:

Reactor power = 73%

RCP LWR BEARING TEMP HI alarm
RCP #1 SEAL OUTLET TEMP HI alarm
RCP SEAL LEAK OFF FLOW HI alarm

Which ONE (1) of the following conditions would require tripping the reactor and
stopping #1 RCP?

A. #1 Seal Outlet temperature exceeds 210°F.

B¥ Lower bearing temperature exceeds 225°F.

C. #1 Seal Leakoff Flow exceeds 6 gpm.

D. #1 Seal differential pressure decreases to 230 psid.

The correct answer is B

Monday, November 24, 2008 8:32:27 AM
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PROGRAM: OPERATOR TRAINING - LICENSED

COURSE: LICENSE TRAINING

LESSON TITLE: AOP-R.04, REACTOR COOLANT PUMP MALFUNCTIONS

LENGTH OF LESSON/COURSE: 2 hours

TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
AOP-R.04, Reactor Coolant Pump Malfunctions.

B. Enabling Objectives:

0. Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with , Reactor Coolant Pump Malfunctions that are rated > 2.5
during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in

b.
c.

d.

Appendix A.
1. Explain the purpose/goal of AOP-R.04.
2. Discuss the AOP-R.04 entry conditions.
a. Describe the setpoints, interlocks, and automatic actions associated with

AOP-R.04 entry conditions.

Describe the ARP requirements associated with AOP-R.04 entry conditions.
Interpret, prioritize, and verify associated alarms are consistent with AOP-
R.04 entry conditions.

Describe the Administrative conditions that require Turbine Trip/ Reactor trip
due to Reactor Coolant Pump Malfunctions.

3. Describe the initial operator response to stabilize the plant upon entry into AOP-
R.04.

4. Upon entry into AOP-R.04, diagnose the applicable condition and transition to
the appropriate procedural section for response.

5. Summarize the mitigating strategy for the failure that initiated entry into AOP-
R.04.

6. Describe the bases for all limits, notes, cautions, and steps of AOP-R.04.

7. Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.
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8. Given a set of initial plant conditions use AOP-R.04 to correctly:
a. Recognize entry conditions
b. Identify required actions
C. Respond to Contingencies
d. Observe and Interpret Cautions and Notes
9. Describe the Tech Spec and TRM actions applicable during the performance of
AOP-R.04.
10. Apply GFE and system response concepts to the abnormal condition — prior to,

during and after the abnormal condition
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1000022 AK1.02 B 8 | 12/09/2004: e
|Indian Point Unit 2 . “ExamLevel §R | Ouestion

dThe pggrﬁon 6f HCV-142, Charging Line Flovsi/“ Control \7alve, is changéd to vary RCP seal injection flow. IF HCV-142 is closed slightly,
i {THEN:
- Question
©- = 4Charging Pump RCP Seal Charging Flow to
L Discharge Press Injection Flow Regen Hx

. JA.Increases Increases Decreases

Answer:

Decreases Increases

ter 2 |C.Decreases Increases Decreases

Decreases Decreases Increase

i »F])‘:ijs»tracterff: ’
 Distracter3:
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The posmon of CV-31 158 Charglng Llne Flow Control is changed to vary RCP seal mjectlon row IF CV 31158 is closed sllghtly, THEN
Chargmg Pump Header Pressure RCP Seal Water lnjectlon FIow Charglng Flow to Regen HX

Decr eases

~Increases

Increases Decreases

Increases

Decreases
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PROGRAM: OPERATOR TRAINING

COURSE: SYSTEMS TRAINING

TITLE: REACTOR COOLANT PUMP SYSTEM

LENGTH OF LESSON: 4 hour lecture; 2 hour simulator demonstration;
2 hour self-study/workshop

TRAINING OBJECTIVES:

A.

Terminal Objective:

Upon completion of this lesson and others presented, the student should be able to
apply the knowledge to support satisfactory performance of the tasks associated with
the Reactor Coolant Pump system in the plant and on the simulator.

Enabling Objectives:

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities

associated with the Reactor Coolant Pump System that are rated > 2.5 during
Initial License training for the appropriate license position as identified in
Appendix A.

. State the purpose/functions of the Reactor Coolant Pump System as described in

the SQN FSAR.

State the design basis of the Reactor Coolant Pump System in accordance with the
SQN FSAR.

. Explain the purpose/function of each major component in the flow path of the

Reactor Coolant Pump System as illustrated on the simplified system drawing.

. Describe the following items for each major component in the Reactor Coolant

Pump System as described in this lesson:

a. Location

Power supply (include control power as applicable)
Support equipment and systems

Normal operating parameters

Component operation

Controls

Interlocks (including setpoints)

N

. Instrumentation and Indications

i. Protective features (including setpoints)

j. Failure modes

k. Unit differences

1. Types of accidents for which the Reactor Coolant Pump System components
are designed

m. Location of controls and indications associated with the Reactor Coolant Pump

System in the control room and auxiliary control room
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V. TRAINING OBJECTIVES (Cont’d):
B. Enabling Objectives (Cont’d):
5. Describe the operation of the RCP system as it relates to the following:

Precautions and limitations

Major steps performed while placing the RCP system in service
Alarms and alarm response

How a component failure will affect system operation

How a support system failure will affect RCP system operation

o oo oo

How a instrument failure will affect system operation

6. Describe the administrative controls and limits for the RCP system as explained in
this lesson:

a. State Tech Specs/TRM LCOs that govern the RCPs
b. State the <1 hour action limit TS LCOs

c¢. Given the conditions/status of the RCP system components and the appropriate
sections of the Tech Spec, determine if operability requirements are met and
what actions are required

7. Discuss related Industry Events:
a. SQ961761PER; RCP#4 above 15mil vibration alarm
\ b. SOER-82-5; Reactor Coolant Pump seal failure
c. SER 20-86; RCP shaft failure at Crystal River

VI. TRAINING AIDS:

A. Classroom Computer and Local Area Network (LAN) Access
B.  Computer projector
C. Simulator (if available)
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6. 025 AG2.2.36 006
Given the following:

Unit 1 has been shutdown and a cooldown is in progress.

Tavg is currently 220°F.
Current RCP status is:

#1 #2 #3 #4
Off but Running Off & Off &
available tagged tagged

All S/G levels are between 28 - 34% narrow range.

The operating crew is in the process of placing the unit on RHR cooling using
Train "B".

During relay testing on 6.9kV Shutdown board 1A-A a differential relay is
actuated.

Which ONE of the following identifies the status of Technical Specification 3.4.1.3,
"Reactor Coolant System - Shutdown" if RHR Pump 1B-B trips when a start is
attempted?

A¥ LCO entry is NOT required, the Technical Specification is met.

B.

C.

Page 13

LCO would be entered until RCP #1 was placed in service.

LCO would be entered until one RHR pump was restored to service.

LCO would be entered until either both RHR pumps were returned to operable
status or the RCS was cooled to less than 200°F
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DISTRACTOR ANALYSIS:

Page 14

A. CORRECT, The LCO requires that 2 of the listed loops be operable and at least one in

operation. Six loops are listed - the 4 RCS loops and the 2 RHR loops. Conditions
identify both RHR loops are not operable, the RCS loops 1 and 2 are operable and loop 2
is in service. Therefore no entry into this LCO is required.

. Incorrect, The T/S is met with the 2 RCS loops operable, no entry into this LCO is

required. Plausible because the T/S requires 2 loops to be in operation in Mode 3 and
starting RCP #1 would result in 2 loops in operation. Also, because with neither RHR loop
operable in Mode 5, the LCO entry would be required.

. Incorrect, The T/S is met with the 2 RCS loops operable, no entry into this LCO

is required. Plausible because the T/S requires both RHR loops operable with
one RHR loop in service if the unit was in Mode 5.

. Incorrect, The T/S is met with the 2 RCS loops operable, no entry into this LCO

is required. Plausible because the T/S requires both RHR pumps to be operable
in Mode 5. Also, in Mode 5, two loops filled and with SGs above 10% wide range
can be used to replace one RHR loop.
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Question No. 6
Tier 1 Group 1

K/IA 025 AG2.2.36
Loss of Residual Heat Removal System

Ability to analyze the effect of maintenance activities, such as degraded power
sources, on the status of limiting conditions for operations.

Importance Rating:  3.1/4.2

Technical Reference: Technical Specification Reactor Coolant System 3.4.1
Amendment 285

Proposed references to be provided to applicants during examination: None
Learning Objective: OPL271AOP-R.03 B. 9

Describe the Tech Spec and TRM actions applicable during

performance of AOP-R.03
Question Source:

Bank #

Modified Bank #
New _X

Question History: New for SQN Exam 1/2009

Question Cognitive Level:
Memory or fundamental knowledge
Comprehension or Analysis __ X

10 CFR Part 565 Content: (41.10/43.2/45.13)
10CFR55.43.b (n/a)

Comments: New question for SQN 1/2009 exam

Page 15



REACTOR COOLANT SYSTEM

SHUTDOWN
LIMITING CONDITION FOR OPERATION

3413 a. At least two of the reactor coolant and/or residual heat removal (RHR)
loops listed below shall be OPERABLE:
1. Reactor Coolant Loop A and its associated steam generator
and reactor coolant pump,*
2. Reactor Coolant Loop B and its associated steam generator
and reactor coolant pump,*
3. Reactor Coolant Loop C and its associated steam generator
and reactor coolant pump,*
4. Reactor Coolant Loop D and its associated steam generator
and reactor coolant pump,*
5. Residual Heat Removal Loop A,
6. Residual Heat Removal Loop B.
b. At least one of the above reactor coolant and/or RHR loops shall be in

operation.**

APPLICABILITY: MODE 4. -

ACTION:

a. With less than the above required loops OPERABLE, immediately initiate
corrective action to return the required loops to OPERABLE status as soon as
possible; be in COLD SHUTDOWN within 20 hours.

b. With no reactor coolant or RHR loop in operation, suspend operations that

would cause introduction of coolant into the RCS with boron concentration less
than required to meet SDM of LCO 3.1.1.1 and immediately initiate corrective
action to return the required coolant loop to operation.

**All reactor coolant pumps and residual heat removal pumps may be de-energized for up to

1 hour provided 1) no operations are permitted that would cause introduction of coolant into the |
RCS with boron concentration less than required to meet SDM of LCO 3.1.1.1, and 2) core

outlet temperature is maintained at least 10°F below saturation temperature.

*A reactor coolant pump shall not be restarted unless a steam bubble exists in the pressurizer.

May 22, 2003
SEQUOYAH - UNIT 1 3/4 4-2 Amendment Nos. 12, 157, 285



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS

4.4.1.3.1 The required reactor coolant pump(s), if not in operation, shall-be determined to be
OPERABLE once per 7 days by verifying correct breaker alignments and indicated power
availability.

4.4.1.3.2 The required steam generator(s) shall be determined OPERABLE by verifying
secondary side water level to be greater than or equal to 10 percent (wide-range indication) at
least once per 12 hours.

4.4.1.3.3 Atleast one reactor coolant or RHR loop shall be verified to be in operation and
circulating reactor coolant at least once per 12 hours.

March 25, 1982
SEQUOYAH - UNIT 1 3/4 4-2a Amendment No. 12
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PROGRAM: OPERATOR TRAINING - LICENSED
COURSE: LICENSE TRAINING
LESSON TITLE: AOP-R.03, RHR SYSTEM MALFUNCTION

LENGTH OF LESSON/COURSE: 2 hours

TRAINING OBJECTIVES:

A. Terminal Objective:
Upon completion of License Training, the participant shall be able to demonstrate
or explain, using classroom evaluations and/or simulator scenarios, the
requirements of AOP-R.03, RHR SYSTEM MALFUNCTION.

B. Enabling Objectives

Obijectives

Demonstrate an understanding of NUREG 1122 knowledge’s and abilities associated
with RHR SYSTEM MALFUNCTIONS that are rated = 2.5 during Initial License
Training and > 3.0 during License Operator Requalification Training for the
appropriate position as identified in Appendix A.

State the purpose/goal of this AOP-R.03.

Describe the AOP-R.03 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
AOP-R.03 entry conditions.

b. Describe the ARP requirements associated with AOP-R.03 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-R.03
entry conditions.

d. Describe the plant parameters that may indicate an RHR System Malfunction.

Describe the initial operator response to stabilize the plant upon entry into AOP-R.03.

Upon entry into AOP-R.03, diagnose the applicable condition and transition to the
appropriate procedural section for response.

Summarize the mitigating strategy for the failure that initiated entry into AOP-R.03.

Describe the bases for all limits, notes, cautions, and steps of AOP-R.03.




OPL271A0OP-R.03

Revision 2
Page 4 of 39
7. Describe the conditions and reason for transitions within this procedure and transitions
to other procedures.
8. Given a set of initial plant conditions use AOP-R.03 to correctly:
a. Recognize entry conditions.
b. Identify required actions.
c. Respond to Contingencies.
d. Observe and Interpret Cautions and Notes.
9. Describe the Tech Spec and TRM actions applicable during the performance of
AOP-R.08.
10. Apply GFE and system response concepts to the abnormal condition — prior to, during

and after the abnormal condition.
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7. 026 AA2.03 007
Given the following:

Both Units are at 100% RTP.

1A-A Containment Spray Pump is tagged for maintenance.

Unit 2 CCS is supplying the Spent Fuel Pool Cooling System.

The C-S CCS Pump suffers a catastrophic bearing failure.

The crew enters AOP-M.03, "Loss Of Component Cooling Water".

Which ONE of the following identifies the Containment Spray Pump(s) to be
locked out and the compensatory alignment required prior to restoring the

pumps?

Containment Spray Pump(s)
Locked Out

A. 2B-B only
B. 1B-B and 2B-B
C. 2B-B only

Dv 1B-B and 2B-B

Page 16

Compensatory
Alignment Required

Realign 2B-B CCS Pump for "B" Train cooling.
Realign 2B-B CCS Pump for "B" Train cooling.
Realign 1B-B CCS Pump for "B" Train cooling.

Realign 1B-B CCS Pump for "B" Train cooling.
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DISTRACTOR ANALYSIS:

Page 17

A.

Incorrect. AOP-M.03, Section 2.1 requires the Stop and Lock Out of the Train B CSPs
on both units to protect the pumps from the loss of cooling. With Unit 2 supplying SFP
cooling, the 2B-B CCS pump would not be the pump realigned to Train B CCS.
Plausible because locking out CSP 1B-B would place the Unit in an LCO 3.0.3 condition
and the 2B-B CCS pump would be realigned if Unit 1 had been supplying SFP cooling.

Incorrect. AOP-M.03, Section 2.1 requires the Stop and Lock Out of the Train B CSPs
on both units to protect the pumps from the loss of cooling. With Unit 2 supplying SFP
cooling, the 1B-B CCS pump would be the pump realigned to Train B CCS. Plausible
because locking out the CSP on both Units is required and the 2B-B CCS pump would
be realigned if Unit 1 had been supplying SFP cooling.

Incorrect. AOP-M.03, Section 2.1 requires the Stop and Lock Out of the Train B CSPs
on both units to protect the pumps from the loss of cooling. With Unit 2 supplying SFP
cooling, the 1B-B CCS pump is realigned to Train B CSS. Plausible because locking out
CSP 1B-B would place the Unit in an LCO 3.0.3 condition and realigning the 1B-B CCS
pump is correct.

CORRECT, AOP-M.03, Section 2.1 requires the Stop and Lock Out of the Train B CSPs
on both units to protect the pumps from the loss of cooling. The procedure then verifies
which Unit is supplying the SFP cooling and aligns the opposite Unit's Train B CCS pump
to supply the B Train for both units. The CSPs are then restored to A-Auto.
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Question No. 7
Tier 1 Group 1

K/A 026AA2.03

Ability to determine and interpret the following as they apply to the Loss of Component
Cooling Water: The valve lineups necessary to restart the CCWS while bypassing the
portion of the system causing the abnormal condition .

Importance Rating: 2.6/2.9

Technical Reference: AOP-M.03, Loss of Component Cooling Water, Rev 11
Section 2.1

Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271A0OP-M.03 B.5
Summarize the mitigating strategy for the condition that initiated entry

into AOP-M.03
Question Source:
Bank #
Modified Bank # _X
New

Question History: SQN bank question AOP-M.03-B.3 001 modified.

Question Cognitive Level:
Memory or fundamental knowledge
Comprehension or Analysis _X

10 CFR Part 55 Content: (43.5/45.13)
10CFR55.43b (n/a)

Comments: SQN bank question AOP-M.03-B.3 001 modified.

Page 18



SQN LOSS OF COMPONENT COOLING WATER Qeo\:’":‘i%

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

2.1 CCS Pump Failure

3.

STOP and LOCK OUT the following
B Train equipment:

e Failed CCS Pump aligned to B Train
(C-S, 1B-B, or 2B-B)

o 1B-B Containment Spray Pump

e 2B-B Containment Spray Pump

CHECK all Train A CCS pumps available. EVALUATE available CCS pumps and CCS

plant needs to determine alignment
requirements.

CHECK SFP Heat Exchanger CCS ALIGN 1B-B CCS Pump to B Train
aligned to Unit 1: v USING 0-SO-70-1, Component Cooling
"‘W@ Water System “B” Train.

o 0-FCV-70-197, OPEN
WHEN alignment complete,
. 0-FCV-70-198, OPEN THEN
GO TO Step 7.

—=

ALIGN 2B-B CCS Pump to B Train
USING 0-SO-70-1, Component Cooling
Water System “B” Train.

WHEN alignment complete,
THEN
CONTINUE with this procedure. _‘

Page 6 of 64 A\ 4




SQN LOSS OF COMPONENT COOLING WATER Qg",’-'ri%
STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

2.1 CCS Pump Fa:Bre (cont’d)

7.

10.

CHECK 0B1/0B2 CCS Heat Exchanger
inlet pressure NORMAL for present plant
conditions [0-PI-70-399]:

e Between 90 psig and 118 psig

RESTORE Train B Containment Spray
Pumps to A-AUTO:

e 1B-B Containment Spray Pump

¢ 2B-B Containment Spray Pump

GO TO appropriate plant procedure.

IDENTIFY and LOCK OUT failed CCS
Pump.

GO TO Section 2.4, Train B CCS Header
Failure.

T

- Page 7 of 64




QUESTIONS REPORT
for BANK SQN Questions
AOP-M.03-B.3 001

The following plant conditions exist on Units 1 and 2:

Unit 1 is at 100% RTP.

1 B-B Containment Spray Pump is tagged for maintenance.
Unit 1 CCS is supplying the Spent Fuel Pool Cooling System.
C-S CCS pump suffers catastrophic bearing failure.

Which ONE of the following describes the effect of this failure and compensatory
measures (if any) required for Unit 17?

Effect Compensatory Measures

A. 1B-B and 2B-B CCS pumps No compensatory measures are required.
auto start to supply train B
CCS cooling.

By Cooling to all train B ECCS Realign 2B-B CCS pump for B train cooling.

pumps is lost.

C. Cooling to all train B ECCS Realign 1B-B CCS pump for B train cooling.
pumps is lost.

D. Cooling to all train B ECCS Realign either the 1B-B or 2B-B CCS pump
pumps is lost. for B train cooling.

Justification:

A. Incorrect. The 1B-B and 2B-B CCS pumps are not aligned for B train cooling and these pumps will
not auto start on a loss of the C-S pump.

B. Correct. Align the unit's B CCS pump that is not aligned to SFP cooling.
C. Incorrect. Align the unit's B CCS pump that is not aligned to SFP cooling.

D. Incorrect. Align the unit's B CCS pump that is not aligned to SFP cooling.

Monday, June 02, 2008 2:15:20 PM 1
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. PROGRAM: OPERATOR TRAINING - LICENSED

COURSE: LICENSE TRAINING

LESSONTITLE: AOP-M.03 "LOSS OF COMPONENT COOLING WATER"

LENGTH OF LESSON/COURSE: 1.5 hours

TRAINING OBJECTIVES:

A

Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
AOP-M.03, LOSS OF COMPONENT COOLING WATER.

B. Enabling Objectives

Objectives

Demonstrate an understanding of NUREG 1122 knowledge’s and abilities
associated with Loss of Component Cooling Water that are rated t 2.5 during Initial
License Training and t 3.0 during License Operator Requalification Training for the
appropriate position as identified in Appendix A

State the purpose/goal of AOP-M.03.

Describe the AOP-M.03 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
AOP-M.03 entry conditions.

b. Describe the ARP requirements associated with AOP-M.03 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-
M.03 entry conditions.

d. Describe the Administrative and Tech Spec conditions resulting from a Loss
of Component Cooling Water.

Describe the initial operator response to stabilize the plant upon entry into AOP-
M.03.

Upon entry into AOP-M.03, diagnose the applicable condition and transition to the
appropriate procedural section for response.

Summarize the mitigating strategy for the condition that initiated entry into AOP-
M.03.

Describe the bases for all limits, notes, cautions, and steps of AOP-M.03.




OPL271AOP-M.03

Revision 0
Page 4 of 31
7. Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.
8. | Given a set of initial plant conditions use AOP-M.03 to correctly:
a. Recognize entry conditions
b. Identify required actions
c. Respond to Contingencies
d. Observe and Interpret Cautions and Notes
9. | Describe the Tech Spec and TRM actions applicable during the performance of
AOP-M.03.
10. | Apply GFE and system response concepts to the abnormal condition

— prior to, during and after the abnormal condition.
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8. 029 EG2.1.31 008
Given the following:

- Unit 1 is responding to an ATWS following a turbine trip.

- All equipment functioned as required with exception of the Reactor Trip
Breakers which failed to OPEN.

- When completing the step for establishing emergency boration flow, the
crew notes Pressurizer pressure is 2260 psig and dropping.

For the above conditions, which ONE of the following identifies the existing
flowpath for emergency boration and correct status of the Pressurizer PORVs?

Emergency Boration Pressurizer
Flow Path PORVs
A. Through CCPIT Manually OPENED
B. Through CCPIT In AUTO and CLOSED
C. Through charging line Manually OPENED
D¥ Through charging line In AUTO and CLOSED

Page 19
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DISTRACTOR ANALYSIS:

Page 20

A. Incorrect, the emergency boration flow path would not be through the CCPIT unless a

safety injection had been actuated and the conditions in the stem do not support safety
injection actuation. With the pressure at 2260 psig the pressurizer PORVs would be
below the lift setpoint of 2335 psig and as identified in the stem of the question, all
equipment functioned as designed except for the reactor trip breakers,the PORV would
not be manually opened. Plausible because both the flow would be through the CCPIT
and the PORV would be manually opened under conditions different than identified in the
question during an ATWS event and if the PORVS had been manually opened then the
procedure directs the PORVs to be closed when pressure is less than 2135 psig which
would have them open at the pressure identified in the question.

. Incorrect, the emergency boration flow path would not be through the CCPIT unless a

safety injection had been actuated and the conditions in the stem do not support safety
injection actuation. The PORVs being in automatic and closed is correct. Plausible
because both the flow would be through the CCPIT under conditions different than
identified in the question during an ATWS event and the PORYV status is correct.

. Incorrect, the emergency boration flow path would be through the charging line

and with the pressure at 2260 psig the pressurizer PORV's would be below the
lift setpoint of 2335 psig. As identified in the stem of the question that all
equipment functioned as designed except for the reactor trip breakers, the
PORYV would not be manually opened. Plausible because the emergency
boration flow path is correctly identified and the PORV would be placed to
manual and opened under different conditions while performing FR-S.1. If the
PORVS had been manually opened then the procedure directs the PORVs to be
closed when pressure is less than 2135 psig which would have them open at the
pressure identified in the question.

. CORRECT, the emergency boration flow path would be through the charging line and

with the pressure at 2260 psig the pressurizer PORVs would be below the lift setpoint of
2335 psig. FR-S.1 has the operator check that the PORVs are functioning properly in
automatic during the emergency boration step by checking pressurizer pressure less than
2335 psig. PORVs would not be manually opened unless the valves failed to open
automatically and the question stem states all equipment functioned as designed with the
exception of the reactor trip breakers.
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Question No. 8
Tier 1 Group 1
K/A 029 EG2.1.31
Anticipated Transient Without Scram (ATWS)

Ability to locate control room switches, controls, and indications, and to determine
that they correctly reflect the desired plant lineup.

Importance Rating: 4.6/4.3

Technical Reference: FR-S.1, Nuclear Power Generation / ATWS, Rev 22
EA-68-4, Emergency Boration, Rev 10

Proposed references to be provided to applicants during examination: None
Learning Objective: OPL271FR-S.1 B.6

Given a set of plant conditions use FR-S.1 to correctly:

a. Identify required actions
Question Source:

Bank #

Modified Bank #
New _ X

Question History: New for SQN Exam 1/2009
Question Cognitive Level:

Memory or fundamental knowledge

Comprehension or Analysis _X
10 CFR Part 55 Content: (41.10/45.12)
10CFR55.43.b (n/a)

Comments: New question for SQN 1/2009 exam

Page 21
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SQN

NUCLEAR POWER GENERATION / ATWS

FR-S.1
Rev. 22

[STEP | |[ACTION/EXPECTED RESPONSE

| IRESPONSE NOT OBTAINED

a.

d.

4. EMERGENCY BORATE RCS
by performing the following:

ENSURE at least one CCP
RUNNING.

INITIATE Emergency Boration
USING EA-68-4. '

VERIFY charging fiow path c. PERFORM the following:

established:

IF Sl is NOT actuated,

. FCV-62-90 OPEN THEN

» FCV-62-91 OPEN

e FCV-62-86 or FCV-62-85 OPEN. IF S| is actuated

ESTABLISH normal charging flow
USING EA-62-5, Establishing Normal
Charging and Letdown

OR normal charging CANNOT be

established,
THEN

ENSURE CCPIT flow established:
1) ALIGN CCP suction to RWST.

2) OPEN CCPIT inlet-and outlet

valves.
CHECK pressurizer pressure d. ENSURE pressurizer PORVs and
less than 2335 psig. block valves OPEN as necessary

UNTIL pressurizer pressure
less than 2135 psig.

Page 5 of 16
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1,2

EMERGENCY BORATION

EA-68-4
Rev. 10
Page 3 of 20

4.0 OPERATOR ACTIONS

4.1 Section Applicability

IF entering this instruction from any of the follotwing:

. FR-S.1, Nuclear Power Generation/ATWS
. FR-S.2, Loss of Core Shutdown *
o ) 'ES—0.2, Natural Circulation Cooldown

o ECA-0.1, Recovery from Loss Of All AC Power without S
Required

o ECA-2.1, Uncontrolled Depressurization of All Steam
Generators

. AOP-T.01, Security Events
) AOP-M.01, Loss of Essential Raw Cooling Water

THEN
PERFORM the following:

a. IF using BAT as boration source,
THEN

GO TO Section 4.2, Emergency Boration from BAT.

b. IF using RWST as boration source,
THEN

GO TO Section 4.3, Emergency Boration from RWST.

ol
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SQN EA-68-4
EMERGENCY BORATION Rev. 10
1,2 Page 7 of 20
4.2 Emergency Boration from BAT
1. PLACE boric acid transfer pumps in fast speed. O
2. ADJUST emergency borate valve [ECV-62-138] to obtain
boric acid flow between 35 gpm and 150 gpm on [FI-62-137A]. O
3.  MONITOR emergency boration flow:
a. CHECK emergency boration flow established
on [FI-62-137A]. O

b.  IF boric acid flow lesk than 35 gpm,
THEN .
CLOSE recirculationvalve for the BAT aligned to the blender:
o 1-FCV-62-237 for BAT A.
e 0-FCV-62-241 fdr BAT C.
e 2-FCV-62-237 far BAT B.
4. IF emergency boration flqw NOT established,

THEN
ALIGN normal boration path:

a. VERIFY VCT outletivalves LCV-62-132 and LCV-62-133 OPEN.

b. ALIGN normal bora jion to VCT outlet:
e OPEN FCV-62-140.

e OPEN FCV-62-144.

c. CHECK boration flgw greater than 35 gpm on FI-62-139.
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SQN

1,2

EMERGENCY BORATION

EA-68-4
Rev. 10
Page 8 of 20

4.2

Emergency Boration from BAT (Continued)

Y

5. IF boration flow greater thah 35 gpm is NOT established,

THEN
PERFORM one of the folloyving:

. GO TO Section 4.3 tolemergency borate from RWST.

OR
o  ALIGN alternate emerfgency boration:

1) ENSURE FCV-6R-140 OPEN.

2) EOCALLY OPEN boric acid to CCP valve VLV-62-929.

[Aux Bldg, eley 690, boric acid blender]

3) CHECK boration flow greater than 35 gpm on FI-62-139.

A

6. VERIFY charging flow established.

CAUTION

flow) will result in overfilling VCT.

7.

8. MONITOR BAT level.

Boration flowrate greater than charging flow (minus seal return

4

o
MAINTAIN boric acid flow between 35 gpm and 150 gpm.

O
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EA-68-4
EMERGENCY BORATION Rev. 10

Page 12 of 20

4.3

Emergency Boration from RWST

1.

OPEN RWST supply to CCP suction [LCV-62-135] and [LCV-62-136]. O
WV

CLOSE VCT outlet valves [LCV-62-132] and [LCV-62-133]. O
IF CCPIT flow already egtablished (S| actuated) NO

THEN ST

GO TO Step 7. ﬂehq'l-e/ O

i (_C.LPH \Vawves
LLoeo )

ADJUST normal charging flow to at least 90 gpm

USING [FCV-62-93] and [FCV-62-89]. O

IF required boration flow cannot be obtained using normal charging path,
THEN

ALIGN CCPIT flow path:

a. OPEN CCPIT outlet valve [FCV-63-26] or [FCV-63-25]. O
b. OPEN CCPIT inlet valve [FCV-63-39] or [FCV-63-40]. t
MONITOR pressurizer level and RWST level. O

IF FR-S.1 (ATWS) or FR-S.2 (Loss of Core Shutdown) condition exists,
THEN

RETURN TO procedure and step in effect. O

R e e
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PROGRAM: OPERATOR TRAINING - LICENSED

COURSE:

LICENSE TRAINING

LESSON TITLE: FR-S.1, NUCLEAR POWER GENERATION / ATWS

LENGTH OF LESSON/COURSE: 1.5 hours

TRAINING OBJECTIVES:

A

Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
FR-S.1, NUCLEAR POWER GENERATION / ATWS.

Enabling Objectives

Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with FR-S.1, NUCLEAR POWER GENERATION / ATWS that
are rated > 2.5 during Initial License Training and > 3.0 during License
Operator Requalification Training for the appropriate license position as
identified in Appendix A.

Explain the purpose/goal of FR-S.1.

Discuss the FR-S.1 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
FR-S.1 entry conditions.

b. Describe the requirements associated with FR-S.1 entry conditions.

Summarize the mitigating strategy for the failure that initiated entry into FR-S.1.

Describe the bases for all limits, notes, cautions, and steps of FR-S.1.

Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.

Given a set of initial plant conditions use FR-S.1 to correctly:
a. Identify required actions

b. Respond to Contingencies

C. Observe and Interpret Cautions and Notes

Apply GFE and system response concepts to the performance of FR-S.1
conditions.
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9. 040 AK1.06 009
Given the following:

- Unit 2 is at 100% power.
- SG #3 main steam line ruptured inside containment.
- Containment pressure is 6 psig and rising.

Which ONE of the following describes the requirements for controlling AFW flow and
_maintaining SG levels for the event in progress?

‘.'A “Continue to feed ALL SGs with > 440 gpm AFW flow until one intact SG > 10%
narrow rangelevel;:-then- - -

Maintain mtact SG narrow range levels between 10% and 50%.

B.. Contlnue to feed ALL SGs W|th > 440 gpm AFW flow until one intact SG > 25%
narrow range level, then

Mamtaln intact SG narrow range Ievels between 25% and 50%.

C. Continue to feed only the INTACT SGs at > 440 gpm AFW flow until one intact SG
-->10% narrow range level, then

Malntam lntact SG narrow range levels between 10% and 50%.
Dy. Contlnue to feed only INTACT SGs at > 440 gpm AFW flow until one intact SG >

25% narrow range level, then
Maintain intact SG narrow range levels between 25% and 50%.

Page 22
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DISTRACTOR ANALYSIS:
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A. Incorrect, All steam generators would not be fed, the faulted one (#3) would be

isolated either by Prudent Operator Action or when directed in E-2. Plausible
because the 10% narrow range for heat sink and for the lower end of the
control band would be correct if containment was not adverse.

. Incorrect, All steam generators would not be fed, the faulted one (#3) would be

isolated either by Prudent Operator Action or when directed in E-2. Plausible
because the level requirements for heat sink and the lower end of the control
band are correct.

. Incorrect, Maintaining flow to only the intact steam generator in correct but the

narrow range level required is 25% instead of the listed 10%. Plausible
because the 10% narrow range for heat sink and for the lower end of the
control band would be correct if containment was not adverse.

. CORRECT, A double-ended steam line line break inside containment would

result in a Phase B containment isolation resulting in the use of adverse
containment setpoints in the Emergency Instructions. Heat sink requirements
are at least 440 gpm AFW flow or at least one steam generator narrow range
level greater than 25%. The AFW to the faulted steam generator will be isolated
and the other 3 steam generators will be fed at greater than 440 gpm total AFW
flow until at least one is greater than 25% narrow range. Then the AFW flow
can be reduced to the intact steam generators and level maintained from 25%
to 50% narrow range.
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Question No. 9
Tier 1 Group 1

K/A 040 AK1.06
Knowledge of the operational implications of the following concepts as they apply to
Steam Line Rupture: High energy steam line break considerations.

Importance Rating: 3.7/3.8

Technical Reference: E-0, Reactor Trip or Safety Injection, Rev 30
E-2, Faulted Steam Generator Isolation, Rev 12

Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271E-2 B.6.a
Given a set of initial plant conditions use E-2 to correctly :
a. ldentify required actions.
OPL271E-2 B.6.b
Given a set of initial plant conditions use E-0 to correctly :
b. Identify required actions.

Question Source:

Bank # X
Modified Bank #
New
Question History: Turkey Point question

Question Cognitive Level:
Memory or fundamental knowledge __ X
Comprehension or Analysis

10 CFR Part 55 Content: (41.8/41.10/45.3)

10CFR55.43.b  (n/a)

Comments: Turkey Point question with numbers changed for SQN.

Page 24



QUESTIONS REPORT

for Jones FPL New not converted
000040AK1.06 001

With Unit 4 at 100% power, 4B S/G main steam line experienced a double-ended
break inside containment.

Which ONE of the following describes how operators will control AFW to maintain S/G
levels?

A. Continue to feed all S/Gs with > 345 gpm AFW flow until one intact S/G is > 6%
narrow range level, then
Maintain intact S/G narrow range levels between 6% and 50%.

B. Continue to feed all S/Gs with > 345 gpm AFW flow until one intact S/G is > 32%
narrow range level, then
Maintain intact S/G narrow range levels between 32% and 50%.

C. Continue to feed only the intact S/Gs at > 345 gpm AFW flow until one intact S/G is
> 6% narrow range level, then
Maintain intact S/G narrow range levels between 6% and 50%.

D. Continue to feed only the intact S/Gs at > 345 gpm AFW flow until one intact S/G is
> 32% narrow range level, then
Maintain intact S/G narrow range levels between 32% and 50%.

000040AK1.06

Knowledge of the operational implications of the following 3.7/3.8
concepts as they apply to Steam Line Rupture: High energy
steam line break considerations.

Reference: 4-EOP-E-0, Step 22b
FSAR, Section 14.3.4.2.1, Table 14.3.4.3-10

Cognitive Level: 2 Comprehension

New Question

Category 1: Category 2: FPL
Category 3: Category 4:
Category 5: Category 6:
Category 7: Category 8:

Tuesday, June 10, 2008 7:22:41 AM 1



Test Name
<Cumulative>

e A -
Resp %

<Cumulative>
0 0

QUESTIONS REPORT

for Jones FPL New not converted
Test Date  rpb p(Diff) Time Equ User Values

0.000 0.000 0 N 1: 0 2:0
3:0 4:0
- B --- - C-- -—-D--
Avg Resp % Avg Resp % Avg Resp % Avg Resp %
Total: 0 100 Onmits: 0 O
0.00 0 0 0.00 0 0 0.00 0 0 0.00

Tuesday, June 10, 2008 7:22:41 AM

Avg
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FAULTED STEAM GENERATOR ISOLATION | E2

Rev. 12

STEP | [ACTION/EXPECTED RESPONSE

| [RESPONSE NOT OBTAINED

7.

CHECK SI termination criteria:

a. RCS subcooling based on core exit

T/Cs greater than 40°F.

b. Secondary heat sink:

e Narrow range level
in at least one Intact S/G
greater than 10% [25% ADV]

OR

e Total feed flow to Intact S/Gs
greater than 440 gpm.

c. RCS pressure stable or rising.

d. Pressurizer level
greater than 10% [20% ADV].

e. GO TO ES-1.1, Sl Termination.

R, D e

GO TO E-1, Loss of Reactor or
Secondary Coolant.

AR e

END

GO TO Step 8.

T -

GO TO Step 8.

T

GO TO Step 8.

T

GO TO Step 8.

— e

Page 6 of 7
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10. 054 AK1.02 010
Given the following:

- FR-H.1, "Loss Of Secondary Heat Sink", is in progress.

- RCS bleed and feed had been initiated when Auxiliary Feedwater (AFW)
capability was restored.

- Al SGs indicate approximately 8% Wide Range level and approximately 50 psig.

- Incore TC temperatures are stable at 450°F.

Which ONE of the following describes how to establish feed flow under these
conditions and why?

A.

Feed ONLY one (1) SG at minimum rate to ensure RCS cooldown rates are
established within Technical Specification limits.

B¥ Feed ONLY one (1) SG at minimum rate to minimize thermal shock to SG

C.

D.

components.

Feed ALL SGs at maximum rate to establish subcooled conditions in the RCS as
soon as possible.

Feed ALL SGs at maximum rate to allow termination of RCS bleed and feed as
soon as possible.

DISTRACTOR ANALYSIS:

Page 25

A. Incorrect, Plausible because only one selected steam generator should be fed
and the cooldown rates should be kept within TS limits, but the reason for
minimum flow to one SG is to protect the 'Hot,dry' steam generators.

B. CORRECT, One SG is fed at minimal rate to minimize thermal shock and
potential damage to the SG tubesheet when SGs are hot and dry. After feeding
a minimal rate, flow may be raised later. One at a time to determine if tube
leakage is occurring.

C. Incorrect, Plausible because red conditions on core cooling may occur if red
conditions on heat sink are not addressed and because the selected steam
generator would be fed at the maximum rate if the core exit TCs were rising.

D. Incorrect, Plausible because if bleed and feed is established, it is desirable to
establish AFW to terminate the loss of RCS fluid as quickly as possible and
because the selected steam generator would be fed at the maximum rate if the
core exit TCs were rising.
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Question No. 10
Tier 1 Group 1
K/A 054 AK1.02
Knowledge of the operational implications of the following concepts as

they apply to Loss of Main Feedwater (MFW): Effects of feedwater introduction on dry
S/G.

Importance Rating: 3.6/4.2

Technical Reference: FR-H.1, Loss of Secondary Heat Sink, Rev 17
Proposed references to be provided to applicants during examination: None
Learning Objective: OPL271FR-H.1 B.6.a

Given a set of initial plant conditions use FR-H.1 to correctly:

a. ldentify required actions
Question Source:

Bank# __ X

Modified Bank #
New

Question History: VC SUMMER 2006 RETAKE 054 AK1.02
Question Cognitive Level:

Memory or fundamental knowledge

Comprehension or Analysis _X
10 CFR Part 55 Content: (41.8/41.10/45.3)
10CFR55.43b (n/a)

Comments: VC SUMMER 2006 RETAKE
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SQN

LOSS OF SECONDARY HEAT SINK

FR-H.1
Rev. 17

|STEP | | ACTION/EXPECTED RESPONSE

| IRESPONSE NOT OBTAINED

31.

b.

C.

CHECK wide range level
on selected S/G
greater than 10% [30% ADV]

CONTROL S/G feed flow as
necessary to restore narrow range
level in selected S/G

between 10% [25% ADV] and 50%.

. NOTIFY Chem Lab to sample S/G

being fed for activity.

b. CONTROL feedwater flow to dry S/G

as follows:

1) IF AFW flow is available,
THEN
CONTROL feed flow to one S/G
between 25 and 100 gpm.

2) IF only condensate flow available,
THEN
CONTROL condensate flow as
low as achievable while
maintaining the following:

e Core Exit TCs DROPPING
e wide range S/G level RISING.

3) WHEN wide range level
greater than 10% [30% ADV],
THEN

PERFORM Substep 31.c.

GO TO Substep 31.d.

I—

(Step continued on next page.)

Page 38 of 45




ﬁgg g&m BASIS DOCUMENT FOR FR-H.1 E:":“'g'FR‘”“
LOSS OF SECONDARY HEAT SINK :
MANUAL A TS Page 61 of 80
EOP Step Number: 31
CONTROL feed flow to S/G:

ERG Step Number: NA

Purpose:

To provide the operating crew with guidance on feeding a dry steam generator.
ERG Basis: |

NA

EOP Basis: (from DW-95-040)

If bleed and feed has been initiated, during restoration of secondary heat sink, feeding a dry
steam generator may be necessary. If the event was initiated from high temperature and high
decay heat conditions it is likely that feedwater flow will have to be established to a hot, dry steam
generator. A hot, dry steam generator is defined as a steam generator in which the primary side
of the steam generator is above 550F and the secondary side has no liquid inventory.
Re-establishment of feedwater is the more desirable mode of recovery from a loss of secondary
heat sink than remaining on bleed and feed and establishing cold leg recirculation for long term
cooling because this will be more likely to avoid core uncovery. However, care must be taken
when re-establishing feedwater to minimize the effects of thermal shock consistent with the
urgency of the need to restore the secondary side heat sink.

Since the heat removal capability of one steam generator is always greater than decay heat, it is
advisable to re-establish feedwater to only one steam generator regardiess of the size of the plant
or number of loops. Thus, if a failure in an SG occurs due to excessive thermal stresses, the
failure is isolated to one steam generator.

If bleed and feed has been initiated and RCS temperature is increasing, the re-establishment of
feedwater flow should be limited to one steam generator and the flow rate used should be as high
as can be made available due to the urgency of the situation. If RCS temperatures are stable or
decreasing when feedwater flow is restored the flow should be directed to one steam generator
and the rate should be limited to the plant-specific equivalent of 25-100 gpm until wide range level
is established. With stable or decreasing RCS temperatures, the feedwater flow rate is limited to
minimize the potential impact of excessive thermal stresses since a direct measure of the steam
generator temperature is not available. Once an indicated wide range level is achieved in the
affected steam generator, feedwater can be adjusted as necessary to restore level into the narrow
range and thereby satisfying the requirements for a secondary heat sink.



QUESTIONS REPORT
for summer 10-4-06

054 AK1.02 001
Given the following plant conditions:
* EOP-15.0, Response to Loss of Secondary Heat Sink, is being implemented.
* RCS bleed and feed has been initiated when Emergency Feedwater (EFW)
capability is restored.
+ All SGs indicate approximately 8% Wide Range and approximately 50 psig.

Which ONE (1) of the following describes the strategy used to re-establish feed under
these conditions?

a. Feed ONLY one (1) SG to ensure RCS cooldown rates are established within
Technical Specification limits

b~¥ Feed ONLY one (1) SG to minimize thermal shock to SG components
c. Feed ALL SGs to establish subcooled conditions in the RCS as soon as possible

d. Feed ALL SGs to allow termination of RCS bleed and feed as soon as possible

Tuesday, November 11, 2008 8:06:27 AM



Iv.

COURSE:

OPL271FR-H.1
Revision 1
Page 3 of 18

PROGRAM: OPERATOR TRAINING - LICENSED

LICENSE TRAINING

LESSON TITLE: FR-H.1, LOSS OF SECONDARY HEAT SINK

LENGTH OF LESSON/COURSE: 2 hours

TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
FR-H.1, Loss Of Secondary Heat Sink.

B. Enabling Objectives

0. Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with FR-H.1, Loss Of Secondary Heat Sink, that are rated > 2.5
during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in
Appendix A.

1. Explain the purpose/goal of FR-H.1.

2. Discuss the FR-H.1 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
FR-H.1 entry conditions.
b. Describe the requirements associated with FR-H.1 entry conditions.

3. Summarize the mitigating strategy for the failure that initiated entry into FR-H.1.

4, Describe the bases for all limits, notes, cautions, and steps of FR-H.1.

5. Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.

6. Given a set of initial plant conditions use FR-H.1 to correctly:

a. Identify required actions
b. Respond to Contingencies
C. Observe and Interpret Cautions and Notes

7. Apply GFE and system response concepts to the performance of FR-H.1

conditions.




Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted
11. 055 EK2.04 011
Given the following:

- The crew is performing ECA-0.0, "Loss Of All AC Power".

- ECA-0.0, Appendix A, Locking Out Shutdown Board Loads has been completed.

- Offsite power has been restored and the crew is ready to re-energize the
Shutdown Boards.

Which ONE of the following identifies the pumps that will remain in A-AUTO and
available to start when power is restored to the Shutdown Boards?

A. Centrifugal Charging Pumps
B. Component Cooling Water Pumps
C¥ Essential Raw Cooling Water Pumps

D. Motor Driven Auxiliary Feedwater Pumps

DISTRACTOR ANALYSIS:

A. Incorrect, the Centrifugal Charging Pumps (CCPs) are placed in the Pull-to-Lock position
in accordance with Appendix A of ECA-0.0. Plausible because the CCPs supply seal
injection water to the RCP seals and the RCP seals are a critical component during a loss
of all AC.

B. Incorrect, the Component Cooling Water (CCS) Pumps are placed in the Pull-to-Lock
position in accordance with Appendix A of ECA-0.0. Plausible because the CCS pumps
supply cooling to the RCP Thermal Barriers which provides cooling to the RCP seals and
the RCP seal are a critical component during a loss of all AC.

C. CORRECT, the Essential Raw Cooling Water Pumps are left in A-Auto to
prevent D/G damage due to overheating as identified in the Appendix of
ECA-0.0.

D. Incorrect, the Motor Driven Auxiliary Feedwater (MDAFW) Pumps are placed in the
Pull-to-Lock position in accordance with Appendix A of ECA-0.0. Plausible because the
MDAFW pumps supply the steam generators which are providing the heat sink for the
reactor and the AFW pumps supply their on cooling water, therefore, are not reliant on
other pumps for cooling.

Page 27



Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

Question No. 11
Tier 1 Group 1

K/A  055EK2.04

Knowledge of the interrelations between the and the following Station Blackout:
Pumps

Importance Rating:  No rating provided in KA Catalog

Technical Reference: ECA-0.0, Loss of All AC Power, Rev 22
Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271ECA-0.1 B.6.a
Given a set of initial plant conditions use ECA=0.0 to
correctly: a. Identify required actions
Question Source:
Bank #
Modified Bank #
New _X

Question History: New for SQN Exam 1/2009
Question Cognitive Level:

Memory or fundamental knowledge _X
Comprehension or Analysis

10 CFR Part 55 Content: (41.7/45.7)
10CFR55.43.b (n/a)

Comments:
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SQN LOSS OF ALL AC POWER . ECA-0.0
Rev. 22

Page 1 of 1
APPENDIX A

LOCKING OUT SHUTDOWN BOARD LOADS

CAUTION To prevent D/G damage due to overheating, ERCW pumps are left
in A-AUTO to provide D/G cooling as soon as possible after
shutdown board is energized.

LWl il 4

PLACE foliowing equipment swilches
in PULL TO LOCK (or OFF if specified):

»  MD AFW pufnps 1

CCPs - [
+  RHR pumps L]
- Slpumps J
- Containment spray pumps ]
< CCS pumps on affected unit ]

Thermal barrier booster pumps

on affected unit d
«  Pressurizer heater groups C and D d
+  Pressurizer heater groups A and B (OFF). Ul

Page 29 of 29
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OPL271ECA-0.0
Revision 1
Page 3 of 21
PROGRAM: OPERATOR TRAINING - LICENSED
COURSE: LICENSE TRAINING

LESSON TITLE: EMERGENCY OPERATING PROCEDURE ECA-0.0, LOSS OF ALL
AC POWER

LENGTH OF LESSON/COURSE: 1 hour

TRAINING OBJECTIVES:

A. Terminal Objective:
Upon completion of License Training, the participant shall be able to
demonstrate or explain, using classroom evaluations and/or simulator
scenarios, the requirements of ECA-0.0, LOSS OF ALL AC POWER.

B. Enabling Objectives

0. Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with ECA-0.0, LOSS OF ALL AC POWER that are rated > 2.5
during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in

Appendix A.

1. Explain the purpose/goal of ECA-0.0.

2. Discuss the ECA-0.0 entry conditions.

3. Summarize the mitigating strategy for the failure that initiated entry into
ECA-0.0.

4, Describe the bases for all limits, notes, cautions, and steps of ECA-0.0.

5. Describe the conditions and reason for transitions within this procedure and

transitions to other procedures.

6. Given a set of initial plant conditions use ECA-0.0 to correctly:
a. Identify required actions

b. Respond to Contingencies

c. Observe and Interpret Cautions and Notes

7. Apply GFE and system response concepts to the performance of ECA-0.0
conditions.




Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted
12. 056 AA1.11 012
Given the following:

- A Large Break LOCA occurred on Unit 1.

- A loss of offsite power occurs after ES-1.3, "Transfer To RHR Containment
Sump" had been completed.

- Shutdown Boards 1A and 1B were re-energized by the diesel generators.

In accordance with ES-1.3, which ONE of the following sequence of actions is taken to
restore core cooling following the loss of offsite power?

A. Restart the RHR pumps.
Restart the SI pumps.
Ensure the CCPs auto start.

Bv Place the CCPs in Pull-To-Lock.
Restart the RHR pumps.
Restart the CCPs and S| pumps.

C. Ensure the RHR pumps auto start.
Restart the SI pumps.
Ensure the CCPs auto start.

D. Place the CCPs in Pull-To-Lock.

Ensure the RHR and S| pumps auto start.
Restart CCPs.

Page 29



Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

DISTRACTOR ANALYSIS:

Since operators have completed ES-1.3, RHR is providing the suction source to both the
charging and Sl pumps and S| has been reset. RHR and SI pumps do not automatically
start on an undervoltage after the Sl is reset. Charging pumps are placed in PTL because
they start automatically on undervoltage and, until RHR is restored, they have lost their
suction source. The Sl pumps will not automatically start because S| has been reset. S|
pumps are required when RCS pressure is less than 1500 psig (for a large break LOCA,
pressure will be approximately atmospheric).

A. Incorrect. Charging pumps must be placed in PTL. Plausible if applicant cannot recall
major actions of ES-1.3 and does not understand charging and RHR system
interrelationships in recirculation.

B. CORRECT per ES-1.3, Step 15 Caution and Step 16.

C. Incorrect. RHR pumps do not automatically start on a blackout (and the SI signal has
been reset). Charging pumps must be placed in PTL because, without RHR, they have
lost their suction source. Plausible if applicant cannot recall major actions of ES-1.3 and
does not understand charging and RHR system interrelationships in recirculation.

D. Incorrect. RHR pumps do not automatically start. Plausible if applicant cannot recall

major actions of ES-1.3 and does not understand charging and RHR system
interrelationships in recirculation.
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Sequoyah NRC RO Written Exam
as submitted

Question No. 12
Tier 1 Group 1
K/A 056 AA1.11

Ability to operate and / or monitor the following as they apply to the Loss of Offsite
Power: HPI system

Importance Rating: 3.7/3.7

Technical Reference: ES-1.3, Transfer to RHR Containment Sump, Rev 15
Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271ES-1.3, Obj 6
Given a set of initial plant conditions use ES-1.3 to
correctly: a. Identify required actions

Question Source:
Bank # X
Modified Bank #
New

Question History: SQN Bank question ES-1.3-B.6 001 with changes made but not
enough to be significant modification.
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis __X

10 CFR Part 55 Content: (41.7/455/45.6)
10CFR55.43.b (n/a)

Comments: SQN Bank question ES-1.3-B.6 001 with changes made but not enough to be
significant modification. Correct answer location changed.
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SQN TRANSFER TO RHR CONTAINMENT SUMP gi\'f -3;5
|STEP| | ACTION/EXPECTED RESPONSE | [RESPONSE NOT OBTAINED
14. c. CHECK atleast one Sl pump c. IFRCS pressure is
RUNNING. ‘ less than 1500 psig,
THEN
RESTART any S| pumps
which were stopped due to RWST
level less than or equal to 8%.
CAUTION Momentary loss of shutdown power while aligned for sump
recirculation could result in CCP damage since the blackout
sequencer will start the CCPs but will NOT start the RHR pumps.
15. MONITOR shutdown boards IF shutdown board power lost,
continuously energized. THEN
PULL TO LOCK affected CCP(s).
WHEN shutdown board(s) re-energized,
THEN
PERFORM the following:
a. RESTART affected RHR pump(s).
b. RESTART affected CCP(s).
c. IF RCS pressure less than 1500 psig,
THEN
RESTART affected SI pump(s).
16. RESET Sl signal.
17. ALIGN ERCW System

USING EA-67-1, ERCW Operation.

12 of 24




QUESTIONS REPORT
for thQuestions
1. ES-1.3-B.6 001

Given the following:

- A Large Break L OCA occurred on Unit 1

- Operators are performing the last step of ES-1.3, Transfer to RHR Containment
Sump

- Offsite power was just lost

- All shutdown boards have been reenergized by their associated diesel generators

Which one of the following describes the correct sequence of actions the operators
must take to restore core cooling per ES-1.3?

A. After the RHR pumps automatically start, then restart SI pumps.

Charging pumps are left in A-AUTO because they are started by the blackout
sequencer.

B. Restart RHR pumps.
Restart Sl pumps.

Charging pumps are left in A-AUTO because they are started by the blackout
sequencer.

C. Place charging pumps in Pull To Lock.
After the RHR pumps automatically start, then restart charging pumps and Sl
pumps.

Dy Place charging pumps in Pull To Lock.
Restart RHR pumps.
Restart - charging pumps and S| pumps.

Justification:

A Incorrect. RHR pumps do not automatically start on a blackout (and the SI signal has been reset).
Charging pumps must be placed in PTL because, without RHR, they have lost their suction source.
Plausible if applicant cannot recall major actions of ES-1.3 and does not understand charging and
RHR system interrelationships in recirculation.

B Incorrect. Charging pumps must be placed in PTL. See A.

C Incorrect. RHR pumps do not automatically start. See A.

D Correct per ES-1.3, Step 16 Caution and Step 17.

Since operators are performing the last step of ES-1.3, RHR is providing the suction source to both the
charging and Sl pumps and Sl has been reset. RHR and Sl pumps do not automatically start on an
undervoltage. Charging pumps are placed in PTL because they start automatically on undervoltage and,
until RHR is restored, they have lost their suction source. The S| pumps will not automatically start

because Sl has been reset. Sl pumps are required when RCS pressure is less than 1500 psig (for a large
break LOCA, pressure will be approximately atmospheric).

Friday, May 30, 2008 7:15:01 AM 1
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OPL271ES-1.3
Revision 1
Page 3 of 57

PROGRAM: OPERATOR TRAINING - LICENSED

COURSE:

LICENSE TRAINING

LESSON TITLE: ES-1.3, "Transfer to RHR Containment Sump"

LENGTH OF LESSON/COURSE: 1 hour(s)

TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to
demonstrate or explain, using classroom evaluations and/or simulator
scenarios, the requirements of ES-1.3, Transfer to RHR Containment Sump.

B. Enabling Objectives

0.

Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with Transfer to RHR Containment Sump that are rated > 2.5
during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in
Appendix A.

Explain the purpose/goal of ES-1.3.

Discuss the ES-1.3 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
ES-1.3 entry conditions.

b. Describe the requirements associated with ES-1.3 entry conditions.

Summarize the mitigating strategy for the failure that initiated entry into ES-1.3.

Describe the bases for all limits, notes, cautions, and steps of ES-1.3.

Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.

Given a set of initial plant conditions use ES-1.3 to correcily:
a. Identify required actions

b. Respond to Contingencies

C. Observe and Interpret Cautions and Notes

Apply GFE and system response concepts to the performance of ES-1.3
conditions.




Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

13. 057 AK3.01 013
Given the following:

Unit 1 is at 100% RTP.

MCR alarms received indicate that an electrical board has failed.
All trip status lights on Panel 1-XX-55-5 (1-M-5) are OFF .
The crew responds in accordance with the appropriate procedure.

Which ONE of the following identifies (1) the electrical board that failed and
(2) the reason that manipulation of Auxiliary Feedwater (AFW) controls will

be required?

(1
Av¥ 120 VAC Vital Instrument Board 1-I.

B. 120 VAC Vital Instrument Board 1-I.

C. 120 VAC Vital Instrument Board 1-Il.

D. 120 VAC Vital Instrument Board 1-II.

Page 32

(2)

To prevent overcooling due to excessive
AFW flow due to the LCVs failing open.

To allow the turbine driven AFW pump to
be operated above minimum speed.

To prevent overcooling due to excessive
AFW flow due to the LCVs failing open.

To allow the turbine driven AFW pump to
be operated above minimum speed.



Proposed 2/6/2009
Sequoyah NRC RO Written Exam

as submitted

DISTRACTOR ANALYSIS:

Page 33

A

CORRECT, The board failure is correct, and the MD AFW pump 1A-A LCVs do
fail open causing excessive flow requiring the pump to be stopped in
accordance with AOP-P.03

Incorrect, The board failure is correct, but the TD AFW pump is not affected by
the 1-1 board failure. Plausible because the TD AFW pump speed control would
be affected if the failure was the 120 VAC Vital Instrument Board 1-1ll or if the
120 VAC Vital Instrument Board 1-I failure had occurred on Unit 2. If the pump
ws opeating at minimum speed it would not develop enough pressure to be
able to pump water to the steam geenrator

Incorrect, The board failure is incorrect, but the MD AFW pump 1B-B LCVs do
fail open causing excessive flow requiring the pump to be stopped in
accordance with AOP-P.03. Plausible because the excessive flow would occur
due to the 120 VAC Vital Instrument Board 1-1l failure and the candidate
however the I-Il board failure would not caused all Status Lights to be off.

Incorrect, The board failure and the AFW manipulation are incorrect. Plausible
because the failure was the 120 VAC Vital Instrument Board 1-1l would cause
required manipulations of the AFW controls and a different board failure would
require the TD AFW pump speed control power supply to be swapped to
restore allow speed to be controlled above minimum speed in order to allow
speed to rise sufficiently to pump water into the steam generators.



Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

Question No. 13
Tier 1 Group 1

K/A 057 AK3.01

Knowledge of the reasons for the following responses as they apply to the Loss of Vital
AC Instrument Bus: Actions contained in EOP for loss of vital ac electrical instrument
bus.

Importance Rating: 4.1/4.4

Technical Reference: AOP-P.03, Loss of Unit 1 Vital Instrument Power Board,
Rev. 21

Proposed references to be provided to applicants during examination: None

Learning Objective: OPL271AOP-P.03 & P.04 B.2.d
Describe AOP-P.03 & -P.04 entry conditions
d. Describe the plant parameters that may indicate a Loss of a
Vital Instrument Power Board
Question Source:
Bank #
Modified Bank # __ X
New

Question History: WBN bank modified
Question Cognitive Level:

Memory or fundamental knowledge
Comprehension or Analysis __ X

10 CFR Part 55 Content: ~ (41.5/41.10/45.6 / 45.13 )
10CFR55.43.b  (n/a)

Comments:
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SQN LOSS OF UNIT 1 VITAL INSTRUMENT

POWER BOARD

AOP-P.03
Rev. 21

STEP ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2.0 OPERATOR ACTIONS

1.

DIAGNOSE the failure:

IF...

GO TO
SECTION

PAGE

ALL channels’ status lights DARK,

AND

120V AC VITAL POWER BOARD 1-1 UV OR
BKR TRIP Annunciator [1-M-1C, A-7] LIT

2.1

Channel Il status lights LIT,

AND

120V AC VITAL POWER BOARD 1-11 UV OR
BKR TRIP Annunciator [1-M-1C, B-7] LIT

2.2

15

Protection Set 3 Trouble light LIT [1-M-5]

AND

120V AC VITAL POWER BOARD 1-lll UV OR BKR TRIP
Annunciator [1-M-1C, C-7] LIT

2.3

24

Channel IV status iights LiT,

AND

120V AC VITAL POWER BOARD 1-IV UV OR BKR TRIP
Annunciator [1-M-1C, D-7] LIT

2.4

31

Page 3 of 82




SQN LOSS OF UNIT 1 VITAL INSTRUMENT QOP";“
POWER BOARD ev. 21

STEP ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

2.1 Loss of 120V AC Vital Instrument Power Board 1-1 (cont’d)

NOTE 1 AFW flow indications to loops 2 and 4 (1-FI-3-155 & 1-FI-3-170) fail low.

NOTE 2 Loops 1 and 2 MDAFW LCVs cannot be closed or modulated from their controllers.
The main LCV will close and the bypass LCV will open when the manual bypass
position is selected after depressing accident reset. MDAFW pump 1A-A may have
to be stopped if additional AFW flow reduction is required by the applicable EOP, to
prevent excessive RCS cooldown or S/G overfill.

NOTE 3 Manual control of TDAFWP LCVs and Manual/Automatic control of Loop 3 and 4
MDAFW?P LCVs are unaffected by this failure.

7. IF AFW flow must be reduced to
S/G 1 or 2 to prevent excessive RCS
cooldown OR S/G overfill, THEN

EVALUATE stopping MD AFW
pump 1A-A.

NOTE 1 Steam Dumps fail closed due to loss of power.
NOTE 2 Manual and Automatic control is failed for S/G 1 and 4 Atmospheric Relief Valve

PIC’s. Automatic control is available for S/G 2 and 3 Atmospheric Relief Valves.

8. MONITOR RCS temperature.

a. IF RCS temperature is greater than
552°F, THEN

DUMP steam USING S/G 2 and 3
atmospheric relief valves.

NOTE 1 1-HIC-74-16 and 1-HIC-74-32 fail open and 1-HIC-62-83 fails closed due to loss of
power to plugmold.

NOTE 2 Train A RHR temperature indications and Train B Heat Exchanger outlet temperature

is lost.
b. CHECK RHR NOT in service for b. IF RHR Train A is in service for
shutdown cooling. shutdown cooling, THEN

EVALUATE Removing Train A RHR from
service and placing Train B RHR in
service USING 0-SO-74-1, RHR System.

Page 7 of 82




WBN Question

Given the following plant conditions:

. Unit 1 is at 100% power.

. Alarms received indicate that an electrical board has failed.
. All trip status lights are OFF on Panel 1-XX-55-5 (on 1-M-5).

Which ONE of the following identifies (1) which electrical board failed and (2) the reason that manipulation of
controls in the Auxiliary Control Room (ACR) is required?

(1)
A. 120 VAC Vital Instrument Board 1-I.

B. 120 VAC Vital Instrument Board 1-II.

C. 120 VAC Vital Instrument Board 1-I.

D. 120 VAC Vital Instrument Board 1-.

()

ACR Auxiliary Feedwater Controllers for S/G 3 and 4
have swapped to MANUAL and require adjustment
to ensure an operable heat sink is maintained.

ACR Aucxiliary Feedwater Controllers for S/G 1 and 2
have swapped to MANUAL and require adjustment
to ensure an operable heat sink is maintained.

1-FCV-62-93 and 1-FCV-62-89 have failed OPEN and
related controls must be taken to the AUX position to
reestablish charging and RCP seal flows.

1-FCV-62-93 and 1-FCV-62-89 have failed OPEN and
related controls must be taken to the AUX position to
reestablish charging and RCP seal flows.

DISTRACTOR ANALYSIS

a. Incorrect. The board failure is correct, and the ACR AFW controllers do swap to MANUAL but the SG
AFW controllers are incorrect (Board 1-I would shift controllers for S/G 1 and 2).

b. Incorrect. The board failure is correct, and the ACR AFW controllers do swap to MANUAL but the SG
AFW controllers are incorrect (Board 1-Il would shift controllers for S/G 3 and 4).

c. CORRECT. AOI-25.01 states that the listed flow control valves will fail OPEN, and Appendix C ,
Alternate Control of Letdown and Charging specifically addresses placing the transfer switches for 1-
FCV-62-93 and 1-FCV-62-89 in the AUX position on Panel 1-L-11B and 1-L-11A respectively.

d. Incorrect. The board failure is correct, but the fail positions of the flow control valves are incorrect.



OPL271A0OP-P.03 & P.04
Revision 1
Page 3 of 41

I. PROGRAM: OPERATOR TRAINING - LICENSED

II. COURSE: LICENSE TRAINING

III. LESSON TITLE: AOP-P.03 & .04, LOSS OF 120V AC VITAL INSTRUMENT POWER
BOARDS

IV. LENGTH OF LESSON/COURSE: 4.0 hour(s)

V. TRAINING OBJECTIVES:

A. Terminal Objective:
Upon completion of License Training, the participant shall be able to demonstrate or explain,
using classroom evaluations and/or simulator scenarios, the requirements of AOP-P.03 & .04,

LOSS OF 120V AC VITAL INSTRUMENT POWER BOARDS.

B. Enabling Objectives:

Objectives

0. Demonstrate an understanding of NUREG 1122 knowledge’s and abilities associated with
Loss of a Vital Instrument Power Board that are rated > 2.5 during Initial License Training and

> 3.0 during License Operator Requalification Training for the appropriate position as
identified in Appendix A.

1. State the purpose/goal of this AOP-P.03 & -P.04.
2. Describe the AOP-P.03 & -P.04 entry conditions.
a. Describe the setpoints, interlocks, and automatic actions associated with AOP-P.03 & -
P.04 entry conditions.

Describe the ARP requirements associated with AOP-P.03 & -P.04 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-P.03 & -P.04
entry conditions.

d. Describe the plant parameters that may indicate a Loss of a Vital Instrument Power Board.

3. Describe the initial operator response to stabilize the plant upon entry into AOP-P.03 & -P.04.

4. Upon entry into AOP-P.03 & -P.04, diagnose the applicable condition and transition to the
appropriate procedural section for response.

5. Summarize the mitigating strategy for the failure that initiated entry into AOP-P.03 & -P.04.

6. Describe the bases for all limits, notes, cautions, and steps of AOP-P.03 & -P.04.

7. Describe the conditions and reason for transitions within this procedure and transitions to other

procedures.
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14. 058 AA1.01 014
Given the following conditions:

- Unit 1 is at 100% power.
- Unit 2 is in Mode 6 with upper internals removal in progress.
- 125V DC Vital Battery Ill output breaker tripped and can NOT be reclosed.
Which ONE of the following describes the required actions?
REFERENCE PROVIDED
A. Align 125V DC Vital Battery V and Charger V to Vital Battery Board lll.

B¥ Align 125V DC Vital Battery Bank V and Spare Charger 2-S to Vital Battery
Board Ill.

C. Suspend core alterations on Unit 2 until 125V DC Channel Ill is returned to
OPERABLE status.

D. Restore 125V DC Channel lll to OPERABLE status within 1 hour or initiate a
shutdown of Unit 1.

DISTRACTOR ANALYSIS:

A. Incorrect, Procedure does not allow the alignment of the 125V Vital Battery
Charger V when Vital Battery V is aligned to the 125V Vital Battery Boards I, Il
Il or IV. Plausible because the Vital Battery Charger V is the normal charger
used to maintain Vital Battery V, but it is not used when the battery is supplying
a Vital Board.

B. CORRECT, 0-S0O-250-1 performs the alignment of the 125V Vital Battery
Charger V and the 2-S charger to 125V Vital Battery Board Ill.

C. Incorrect, There is no Tech Spec requirement to suspend Core Alterations due
to the loss of the 125V Vital Battery Board Ill. Plausible because loss of other
power sources would cause core alterations to be suspended.

D. Incorrect, Wrong time requirement per Technical Specifications. The LCO

requires the board to be restored in 2 hours , not 1 hour. Plausible if the the time
requirement is incorrectly applied..
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Question No. 14
Tier 1 Group 1

K/A 058 AA1.01
Loss of DC Power: Ability to operate and or monitor the following as they
apply to Loss of DC Power: Cross-tie of the affected dc bus with the alternate

supply.
Importance Rating: 3.4/3.5

Technical Reference: AOP-P.02, Loss of 125v DC Vital Batery Board,
Rev 11
0-S0-250-1, 125 Volt DC Vital Power System, Rev 0042

Proposed references to be provided to applicants during examination:
TS pages 3/4 8-11 and 3/4 8-14. (2 pages)

Learning Objective: OPL271AOP-P.02 B.5
Summarize the mitigating strategy for the failure that initiated
entry into AOP-P.02

Question Source:
Bank # _ X
Modified Bank #
New
Question History: SQN Bank AOP-P.02-B.5 001
Question Cognitive Level:
Memory or fundamental knowledge _ X
Comprehension or Analysis
10 CFR Part 55 Content: (41.7/45.5/45.6)
10CFR55.43.b (n/a)

Comments: If used as open reference, then the following proposed references are to
be provided to applicants during examination: TS pages 3/4 8-11 and 3/4 8-14. (2 total

pages)
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ELECTRICAL POWER SYSTEMS

.D.C. DISTRIBUTION - OPERATING

LIMITING CONDITION FOR OPERATION

3.8.2.3 The following D.C. vital battery channels shall be energized and OPERABLE:

CHANNEL | Consisting of 125 - volt D.C. board No. I, 125 - volt D.C.
battery bank No. I* and a full capacity charger.

CHANNEL Il Consisting of 125 - volt D.C. board No. I, 125 - voit D.C.
battery bank No. II*, and a full capacity charger.

CHANNEL Il Consisting of 125 - volt D.C. board No. ill, 125 - volt D.C.
battery bank No. IlI*, and a full capacity charger.

CHANNEL IV  Consisting of 125 - voit D.C. board No. IV, 125 - voit D.C.
battery bank No. IV*, and a fuil capacity charger.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a. With one 125-volt D.C. board inoperable, restore the inoperable board to OPERABLE status
within 2 hours or be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

b. With one 125-volt D.C. battery bank and/or its charger inoperable, restore the inoperable

battery bank and/or charger to OPERABLE status within 2 hours or be in at least HOT
STANDBY within the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

*D.C. Battery Bank V may be substituted for any other Battery Bank as needed.

January 24, 1985
SEQUOYAH - UNIT 1 3/4 8-11 Amendment No. 37



ELECTRICAL POWER SYSTEMS

- D.C. DISTRIBUTION - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.8.2.4 Asa minimum, the following D.C. electrical equipment and boards shall be energized and
OPERABLE:

2 - 125-volt D.C. boards either | and lll or Il and 1V, and

2* - 125-volt battery banks and chargers, one associated with each
operable D.C. board

APPLICABILITY: MODES 5 and 6.

ACTION:

With less than the above complement of D.C. equipment and board OPERABLE, establish
CONTAINMENT INTEGRITY within 8 hours.

SURVEILLANCE REQUIREMENTS

4.8.2.4.1 The above required 125-volt D.C. vital battery boards shall be determined OPERABLE and
energized at least once per 7 days by verifying correct breaker alignment and indicated power availability
with an overall battery voltage of greater than or equal to 125 volts.

4.8.2.4.2 The above required 125-volt D.C. vital battery banks and chargers sha11 be demonstrated
OPERABLE per Surveillance Requirement 4.8.2.3.2.

* D.C. Battery Bank V may be substituted for any other Battery Bank.

January 24, 1985
SEQUOYAH - UNIT 1 3/4 8-14 Amendment No. 37



SQN LOSS OF 125V DC VITAL BATTERY BOARD Qg\:"sz

STEP ACTION/EXPECTED RESPONSE | RESPONSE NOT OBTAINED  ~

2.3 Loss of 125V DC Vital Battery Board lll (cont’d)
CAUTION Significant changes in Aux Bldg pressure may occur due to ventilation
dampers failing closed until associated fans are secured.

14. DISPATCH an Operator to
PERFORM Appendix M
Ventilation and Cooling Shutdown.

15. MONITOR 125V Vital Battery Board Il GO TO Step 19.

ready to be ENERGIZED. ﬂ

NOTE Restoring power from a charger is preferred.

16. RESTORE 125V DC Vital Battery Bd Il
from one of the following
USING 0-SO-250-1, 125 Volt DC Vital
Power System: [C.1]

e 125V DC Vital Battery Charger Il
e 125V DC Vital Battery Charger 2-S
e 125V DC Battery I

e Spare Vital Battery lll with Battery V
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SQN 125 VOLT DC VITAL POWER SYSTEM |0-S0-250-1
Unit 0 Rev. 0042
Page 108 of 177

Date

8.4.4 Vital Battery V aligned to Battery Board lll

CAUTION

Tech Spec LCO 3.8.2.1 & 3.8.2.3 will be applicable during performance of step
8.4.4[22] & 8.4.4[23] due to the vital battery board being temporarily disconnected
from a vital battery.

NOTES

1) Vital Battery V and the spare charger will be connected to Vital Battery Board Il while
Vital Battery Il is disconnected from the board with Vital Battery Charger ||
maintaining Vital Battery Ill charge. The spare charger should remain on equalize
voltage to maintain Vital Battery V at its normal charged condition.

2) The system configuration supports TS operability and allows testing of Vital Battery I
and Vital Charger i,

[1] NOTIFY both unit RO’s of alignment to Vital Battery Board . O
[2] ENSURE Power Checklist 0-250-1.12 has been completed.

[3] ENSURE Power Checklist 0-250-1.09 has been performed on
spare 125V dc battery chargers.

[4] OPEN [0-BKRC-250-KJ/101-S], FIFTH VITAL BATT CHRG
TO FIFTH VITAL BATT BD, to disconnect Vital Battery
Charger V from Vital Battery Board V (Vital Battery Board V,

panel 1).
1st
CVv

[5] PLACE [0-BKRC-250-KJ/201-S], FIFTH VITAL BATTERY BD

SUPPLY TO DIST PNL A-S, on 125V Vital Battery Board V,

panel 2 to the ON position to setup feed to Distribution panel

A-S. -
1st

cv



SQN
Unit 0

125 VOLT DC VITAL POWER SYSTEM |0-S0O-250-1
Rev. 0042

Page 109 of 177

8.4.4 Vital Battery V aligned to Battery Board lll (continued)

[6]

VERIFY the following breakers are in the OFF position (AB
el 749'):

A.

[0-BKRC-250-KX/1-S], To Vital Bat Bd Ill From Spare
125V DC Chgr 2-S XSW

[0-BKRC-250-KX/2-S], From Vital Bat Bd IV to Spare
125V DC Chgr 2-S XSW

[0-BKRA-250-KL/1-S], Bkr From 480V SD/BD 2A2-A To
Spare 480V AC Vital XSW 2-S

[0-BKRA-250-KL/2-S], Bkr From 480V SD/BD 2B1-B To
Spare 480V AC Vital XSW 2-S

[0-BKRC-250-QK/02-S1, Spare 125v DC Batt Chgr 2-S
Output DC Bkr

[0-BKRC-250-QK/01-S], Spare 125v DC Batt Chgr 2-S
Input AC Bkr

Date

1st

Ccv

1st

Ccv

1st

Ccv

1st

CcVv

1st

Ccv

1st

cv




SQN 125 VOLT DC VITAL POWER SYSTEM |0-S0O-250-1
Unit 0 Rev. 0042
Page 110 of 177

Date
8.4.4 Vital Battery V aligned to Battery Board lll (continued)

[7] IF [0-XSW-250-KL-S], Spare 480V AC Vital Transfer Switch
2-S, is to be aligned to 480V Shutdown Board 2A2-A, THEN

[71]  VERIFY ac potential light is LIT. O

[7.2] ENSURE [0-BKRA-250-KL/1-S], Bkr From 480V
SD/BD 2A2-A To Spare 480V AC Vital XSW 2-S,
breaker is in the ON position.

1st

cv

[8] IF [0-XSW-250-KL-S], Spare 480V AC Vital Transfer Switch
2-S, is to be aligned to 480V Shutdown Board 2B1-B, THEN

[8.1] CONSULT Engineering for concurrence and applicability
of Tech Specs. O

[8.2] VERIFY ac potential light is LIT. O

[8.3] ENSURE [0-BKRA-250-KL/2-S], Bkr From 480V
SD/BD 2B1-B To Spare 480V AC Vital XSW 2-S,
breaker is in the ON position.

1st

Ccv

NOTE

Vital Battery V is a 62 cell battery and its normal float voltage is between 136.0
and 142.0 volts; therefore the spare charger must be on equalize voltage control to
maintain the battery fully charged.

[9] ENSURE timer for equalizing voltage on 2-S spare charger is
set to 24 HOUR position (timer motors are disconnected).

[10] PLACE [0-BKRC-250-QK/02-S], SPARE 125V DC BATT
CHGR 2-S OUTPUT DC BKR on 2-S spare charger cabinet in
ON position.

1st

Ccv



SQN 125 VOLT DC VITAL POWER SYSTEM |0-S0O-250-1
Unit 0 Rev. 0042
Page 111 of 177

Date
8.4.4 \Vital Battery V aligned to Battery Board Ill (continued)
[11] PLACE [0-BKRC-250-QK/01-S], SPARE 125V DC BATT

CHGR 2-S INPUT AC BKR on 2-S spare charger cabinet in
ON position.

1st
cv

[12] VERIFY spare charger is energized with output voltage
between 131 and 138 volts and stable as indicated on 2-S
charger voltmeter. O

[13] PLACE [ALARM DISABLE] switch on 2-S spare charger
cabinet in the ON position.

NOTE
Located on 2-S Spare 125V Vital Battery Charger 125V DC Transfer Switch on el 749’ AB.

[14] ENSURE [0-BKRC-250-KX/1-S], To Vital Bat Bd Ill From
Spare 125V DC Chgr 2-S XSW, breaker is in the ON position.

1st
Ccv
NOTE
Annunciator on 1,2-XA-55-1C should alarm when the following step is performed.
[15] PLACE [0-BKRC-250-KJ/105-S], DIST PNL A-S SUPPLY TO

125V VITAL BATT BD lll, on Distribution Panel A-S to the ON

position to align feed to Vital Battery Board Il (Located on wall

outside Vital Battery Board Rooms, AB el 734’).
1st
cv

[16] VERIFY window B-1 on 1-XA-55-1C and 2-XA-55-1C
annunciates. O
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Date

8.4.4  Vital Battery V aligned to Battery Board lll (continued)

NOTE

When the normal and spare chargers are in parallel on the battery board one will normally
back the voltage of the other down to less than 90 volts, unless their output voltages are
perfectly matched.

[17] PLACE [0-BKRC-250-KG/225-F], SPARE 125V BATT CHGR
2-S ALT SUPPLY in ON position to connect Spare 125V dc
Vital Charger to Battery Board Il (125V dc Vital Battery Board

I, panel 2). )
1st
Cv
[18] PLACE [0-BKRC-250-KG/226-F], 125V VITAL BATT
CHARGER 1l NOR SUPPLY in OFF position to disconnect
Vital Battery Charger lll from Battery Board Il (125V dc Vital
Battery Board lll, panel 2).
1st
Cv
[19] VERIFY on Battery Board Il [0-EI-250-KG1-F], 125V VITAL
CHARGER 2-S VOLTMETER voltage AND [0-EI-250-KG3-F],
Battery Board lll voltmeter stabilizes at 134 to 140 volts. O
[20] VERIFY Battery lll NOT discharging on Battery lll AMP Meter
(125V dc Vital Battery Board lll, Panel 1) O

[21] PLACE ammeter selector switch on battery board in the
ALTERNATE position to monitor Vital Battery V current (125V
dc Vital Battery Board lll, Panel 1).
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Date

8.4.4 Vital Battery V aligned to Battery Board lll (continued)

CAUTION

Tech Spec LCO 3.8.2.1 & 3.8.2.3 will be applicable during performance of following
two steps.

NOTE

System is now set up and ready for battery transfer and charger realignment. Vital
Battery V may initially assume the load

(~35 amps) due to its higher voltage. Some control room alarms may be received during
the transfer process.

Start of Critical Step(s)

[22] OPEN [0-BCTF-250-KG/107-F], 125V VITAL BATTERY Il
EMERGENCY SUPPLY to disconnect Vital Battery lll from
Vital Battery Board lll (125V dc Vital Battery Board llI,
panel 1).

1st

Ccv

End of Critical Step(s)

NOTE

Breaker [0-BCTF-250-KG/003-F] must be hand cranked with the breaker handle to charge
the spring for AUTO closure. Should the handle be positioned full up (~135°) the breaker
will close in one cycle of the handle. Should the handle be positioned 55 to 90° up, then it
will take 2 or 3 cycles of the handle to close the breaker. When in doubt crank the handle
until the breaker closes.

[23] CLOSE [0-BCTF-250-KG/003-F], 125V VITAL BATT V PNL
A-S DIST SUPPLY, to connect Vital Battery V to Vital Battery
Board Il (125V dc Vital Battery Board lll, panel 0).

1st

Ccv
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Date

8.4.4 \Vital Battery V aligned to Battery Board Ill (continued)

NOTE

Due to differences in calibration and instrument scaling charger voltmeter ranges will be
slightly different than the ranges for the charger voltmeters located on the battery boards.

[24]

[25]

[26]

VERIFY on Battery Board 11l [0-EI-250-KG1-F], 125V VITAL
CHARGER 2-S VOLTMETER voltage AND [0-EI-250-KG3-F],
Battery Board Ill voltmeter stabilizes at 134 to 140 volts. O

SLIDE mechanical interlock bar to LEFT position over breaker
[0-BKRC-250-KG/226-F], 125V VITAL BATT CHARGER Il
NOR SUPPLY (125V Vital Battery Board lll, panel 2).

PLACE [0-BKRC-250-KG/227-F], 125V VITAL BATT
CHARGER Il ALT SUPPLY in ON position to connect Vital

Battery Charger Il to Vital Battery Il (125V Vital Battery Board
I, panel 2).

1st

Ccv

END OF TEXT




QUESTIONS REPORT
for BANK SQN Questions
AOP-P.02-B.5 001
Given the following plant conditions:

- Unit 1 is at 100% power
- Unit 2 is in Mode 6 with upper internals removal in progress
- 125V DC Vital Battery Ill Output Breaker tripped and can't be reclosed

Which ONE (1) of the following describes the required actions?
A. Align 125V DC Vital Battery V and Charger V to Vital Battery Board lll.

By Align 125V DC Vital Battery Bank V and Spare Charger 2-S to Vital Battery
Board IlI.

C. Suspend core alterations on Unit 2 until 125V DC Channel lll is returned to
OPERABLE status.

D. Restore 125V DC Channel lll to OPERABLE status within 1 hour or initiate a
shutdown of Unit 1.

Tuesday, November 11, 2008 8:59:29 AM
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Revision 1
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I. PROGRAM: OPERATOR TRAINING - LICENSED

II. COURSE: LICENSE TRAINING

IIL. LESSON TITLE: AOP-P.02, LOSS OF 125V DC VITAL BATTERY BOARD

IV. LENGTH OF LESSON/COURSE: 2.0 hour(s)

V. TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or explain,
using classroom evaluations and/or simulator scenarios, the requirements of AOP-P.02, LOSS

OF 125V DC VITAL BATTERY BOARD.

B. Enabling Objectives:

Objectives

Demonstrate an understanding of NUREG 1122 knowledge’s and abilities associated with
Loss of 125V DC Vital Battery Board that are rated > 2.5 during Initial License Training and >
3.0 during License Operator Requalification Training for the appropriate position as identified
in Appendix A.

State the purpose/goal of AOP-P.02.

Describe the AOP-P.02 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with AOP-P.02 entry
conditions.

Describe the ARP requirements associated with AOP-P.02 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-P.02 entry
conditions.

d. Describe the plant parameters that may indicate a Loss of 125V DC Vital Battery Board.

Describe the initial operator response to stabilize the plant upon entry into AOP-P.02.

Upon entry into AOP-P.02, diagnose the applicable condition and transition to the appropriate
procedural section for response.

Summarize the mitigating strategy for the failure that initiated entry into AOP-P.02.

Describe the bases for all limits, notes, cautions, and steps of AOP-P.02.

Describe the conditions and reason for transitions within this procedure and transitions to other
procedures.
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15. 062 AK3.03 015
Given the following:

- Unit 1 in service at 90% power for previous 12 hours after running at
100% power for the past 360 days.

- Unit 2 in service at 100% power for 3 days following a refueling outage.

- Spent Fuel Pit cooling is being supplied from Unit 1.

Subsequently:

- Al ERCW flow is lost due to an explosion at the ERCW pumping station.

- AOP-M.01, Loss of Essential Raw Cooling Water is implemented on both
Units.

- The operators are preparing to establish temporary cooling to a CCP on
one of the Units.

Which ONE of the following identifies which Unit should have the CCP temporary
cooling established first and the reason why?

Unit to have CCP temporary
Cooling Established First Reason
A. Unit 1 Because Unit has higher decay
heat due to operating longer.
B. Unit 1 Because Unit is aligned
to supply Spent Fuel Pit cooling
Cy Unit 2 Because Unit is NOT aligned
to supply Spent Fuel Pit cooling.
D. Unit 2 Because Unit has higher decay heat

since tripped from a higher power level.
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DISTRACTOR ANALYSIS:

A. Incorrect, Unit 1 being first is not correct and while it would have more decay heat thét is
not the correct reason. Plausible if the heat up rate is related to the higher decay heat
load without relating the effect of the heat sink of the SFP.

B. Incorrect, Unit 1 being first is not correct since having the unit CCS aligned to supply SFP
cooling would reduce the heatup rate on the CCS. Plausible if the SFP cooling aligned is
viewed as a heat load instead of a heat sink following a loss of all ERCW.

C. CORRECT, Section 2.11 in AOP-M.01, Loss of Essential Raw Cooling Water,
directs the installation of the temporary cooling for a CCP on each unit. A
caution prior to the step says the CCS for the unit NOT supplying SFP cooling

will have a faster heat up rate and establishing the temporary cooling on that unit
is more time critical.

D. Incorrect, Unit 2 being first is correct but it is not because the unit was tripped from a
higher power level. Plausible because the Unit identified is correct and the heat to be
removed is related to being tripped from a higher power level.
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Question No. 15
Tier 1 Group 1

K/A 062 AK3.03

Knowledge of the reasons for the following responses as they apply to

the Loss of Nuclear Service Water:

Guidance actions contained in EOP for Loss of nuclear service water

Importance Rating: 4.0/4.2

Technical Reference: AOP-M.01, Loss of Essential Raw Cooling, Rev 19

Proposed references to be provided to applicants during examination:

Learning Objective: OPL271AOP-M.01 B.6

Describe the base for all limits, notes, cautions, and steps

of AOP-M.01.
Question Source:
Bank #
Modified Bank #
New _X

Question History: 1/2009 Exam

Question Cognitive Level:

Memory or fundamental knowledge

Comprehension or Analysis

10 CFR Part 55 Content: (41.4,41.8/45.7)
10CFR55.43.b (n/a)

Comments:

Page 39



SQN

LOSS OF ESSENTIAL RAW COOLING WATER

AOP-M.01
Rev. 19

STEP

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2.11 Loss of all ERCW flow (cont’d)

CAUTION 1

CAUTION 2

as soon as possible.

Temporary cooling water supply from HPFP to one CCP should be established

CCS for the unit NOT supplying SFP cooling will have a faster heatup rate.

Therefore, establishing temporary cooling to a CCP on the unit NOT supplying

the SFP is more time critical.

8. INITIATE temporary cooling to one CCP
and Station Air compressors:

a.

DETERMINE which CCP (one per unit)
to install temporary cooling water supply.

DISPATCH operators to perform
Appendix | to align fire protection
to supply CCP oil coolers.

CHECK cooling water established C.
to station air compressors
from Raw Cooling Water.

IF RCW has NOT been established
to station air compressors,

THEN '

PERFORM the following:

1) DISPATCH operator to PLACE
Station Air Compressors in
SAFE-STOP.

2) DISPATCH operator and
Maintenance to perform App. J,
Temporary Cooling to Station Air
Compressors.
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PROGRAM: OPERATOR TRAINING - LICENSED

COURSE:

LICENSE TRAINING

LESSON TITLE: AOP-M.01 LOSS OF ESSENTIAL RAW COOLING WATER

LENGTH OF LESSON/COURSE: 2.0 hour(s)

TRAINING OBJECTIVES:

A. Terminal Objective:

Upon completion of License Training, the participant shall be able to demonstrate or
explain, using classroom evaluations and/or simulator scenarios, the requirements of
AOP-M.01, LOSS OF ESSENTIAL RAW COOLING WATER

B. Enabling Objectives:

Demonstrate an understanding of NUREG 1122 Knowledge’s and Abilities
associated with a Loss of Essential Raw Cooling Water that are rated > 2.5
during Initial License Training and > 3.0 during License Operator
Requalification Training for the appropriate license position as identified in
Appendix A.

Explain the purpose/goal of AOP-M.01.

Discuss the AOP-M.01 entry conditions.

a. Describe the setpoints, interlocks, and automatic actions associated with
AOP-M.01 entry conditions.

b. Describe the ARP requirements associated with AOP-M.01 entry conditions.

c. Interpret, prioritize, and verify associated alarms are consistent with AOP-
M.01 entry conditions.

d. Describe the Administrative conditions that require Turbine Trip/ Reactor trip
due to Loss of Essential Raw Cooling Water.

Describe the initial operator response to stabilize the plant upon entry into AOP-
M.01.

Upon entry into AOP-M.01, diagnose the applicable condition and transition to
the appropriate procedural section for response.

Summarize the mitigating strategy for the failure that initiated entry into AOP-
M.O1.

Describe the bases for all limits, notes, cautions, and steps of AOP-M.01.




OPL271AOP-M.01

Revision 0
Page 4 of 44
7. Describe the conditions and reason for transitions within this procedure and
transitions to other procedures.
8. Given a set of initial plant conditions use AOP-M.01 to correctly:
a. Recognize entry conditions
b. Identify required actions
C. Respond to Contingencies
d. Observe and Interpret Cautions and Notes
9. Describe the Tech Spec and TRM actions applicable during the performance of
AOP-M.01.
10. Apply GFE and system response concepts to the abnormal condition — prior to,

during and after the abnormal condition
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16. 065 AK3.04 016
The reason for the backup air supply for the Turbine Driven AFW Pump LCVs and the
action/condition required to align the backup supplyis to ...

Av allow the LCVs to be CLOSED during a Station Blackout event and

will require manual alignment locally when needed.

allow the LCVs to be CLOSED during a Station Blackout event and
automatically supplied when air pressure drops below regulator setpoint.

allow the LCVs to be OPENED during a Station Blackout event and
will require manual alignment locally when needed.

allow the LCVs to be OPENED during a Station Blackout event and
automatically supplied when air pressure drops below regulator setpoint.

DISTRACTOR ANALYSIS:

Page 40

A. CORRECT, the backup supply is from high pressure air cylinders that allow the valves to

be closed a limited number of times after the normal air pressure is lost during a station
blackout and its use requires manual valve alignment in accordance with EA-3-4, Local
Alignment of TD AFW LCV Backup Air Supply.

. Incorrect, the backup supply is to allow the valves to be closed during a station blackout

where the normal air is lost but it requires a manual valve to be opened to enable its use.
Plausible because its purpose is to allow the valve to be closed and there are regulators
to maintain pressure to the LCVs at 75 psig when using the backup supply

. Incorrect, the backup supply is to allow the valves to be closed, not opened,during a

station blackout where the normal air is lost. The manual alignment of the supply is
correct. Plausible because other AFW LCVs do fail closed and the manual
alignment is required to use the backup supply.

. Incorrect, the backup supply is to allow the valves to be closed, not opened,during a

station blackout where the normal air is lost and while there is a regulator, the backup
supply is not automatically until it is manually aligned. Plausible because other AFW LCVs
do fail closed and there are regulators to maintain pressure to the LCVs at 75 psig when
using the backup supply.



Proposed 2/6/2009
Sequoyah NRC RO Written Exam
as submitted

Question No. 16
Tier 1 Group 1

K/A 065 AK3.04

Knowledge of the reasons for the following responses as they apply to the Loss of
Instrument Air:  Cross-over to backup air supplies

Importance Rating: 3.0/3.2

Technical Reference: 1,2-47W848-12 R41
EA-3-4, Local Alignment of TD AFW LCV Backup Supply, Rev 4
FSAR amendment 20, Section10.4.7.2.

Proposed references to be provided to applicants during examination: None

Learning Objective: OPT200.AFW B.4.c &e
Describe the following characteristics of each major
component in the AFW system:
c. Support equipment and systems
e. Component operation

Question Source:

Bank #

Modified Bank #
New _X

Question History: New for SQN Exam 1/2009
Question Cognitive Level:

Memory or fundamental knowledge _X

Comprehension or Analysis
10 CFR Part 55 Content: (41.5,41.10/456/45.13)
10CFR55.43.b (n/a)

Comments: new question for 1/2009 exam
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TENNESSEE VALLEY AUTHORITY
SEQUOYAH NUCLEAR PLANT
EOI PROGRAM MANUAL
EMERGENCY ABNORMAL PROCEDURE
EA-3-4
LOCAL ALIGNMENT OF TD AFW LCV BACKUP AIR SUPPLY
Revision 4
QUALITY RELATED

PREPARED/PROOFREAD BY: Marie Hankins

RESPONSIBLE ORGANIZATION: _OPERATIONS

APPROVED BY: J.A. DVORAK

EFFECTIVE DATE: 26 May 03

REVISION

DESCRIPTION: Revised to add AOP-M.01 to Entry Conditions. Modified steps in section 4.2
and 4.3 to designate steps that should only be performed when procedure is

entered for ECA-0.0. This is an intent change.




SQN EA-3-4
LOCAL ALIGNMENT OF TD AFW LCV Rev. 4
0 BACKUP AIR SUPPLY Page 2 of 6

1.0

2.0

2.1

3.0

3.1

Purpose

To provide instructions for operating the high pressure backup air supply to the TD AFW
LCVs during a station blackout.

symptoms and entry conditions

Entry Conditions
A. ECA-0.0, Loss of All AC Power.
B. AOP-M.01, Loss of Essential Raw Cooling Water.

Precautions and limitations

Precautions

A. If the accountability siren sounds, the operator should continue performing this
procedure. The SM will remain aware of procedure progression and locations of
performing personnel.
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4.0 Operator actions

4.1 Section Applicability

1.

3.

IF placing backup air supply in service,
THEN
GO TO Section 4.2.

—=

IF placing backup air supply in standby;
THEN
GO TO Section 4.3.

¥

RETURN TO procedure and step in effect.

B L R
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4.2

Placing TD AFW LCV Backup Air Supply in Service

NOTE The high pressure air bottle can provide sufficient air volume and
pressure to close the associated TD AFW LCV at least four times.

1. SELECT the unit for local alignment of TD AFW LCVs.

. Unit 1
o Unit 2
2. OBTAIN hand held lighting and radio. O

3. IF performing this procedure during loss of all AC power (ECA-0.0), THEN
OBTAIN the following keys:

[glass-faced box in Shift Manager’s Office]

e Vital Area key O
e Protected Area key. O

4.  OPEN the following backup air supply isolation valves:
[Aux Bldg, elev 714, Auxiliary Building General Supply Fan Room]

VALVE DESCRIPTION OFi/EN
ISV-32-1950E Isolation valve for LCV-3-172 U
ISV-32-1969E Isolation valve for LCV-3-173 U
ISV-32-1866E Isolation valve for LCV-3-175 O
ISV-32-1974E Isolation valve for LCV-3-174 U

5. GO TO Section 4.1, step in e