Appendix D Scenario Outline Form ES-D-1_|

Facility: NRC Exam 1 August Scenario No.: 1 Op Test No.: 1
2010
Examiners: Operators: SRO
RO
BOP

Initial Conditions: 100% power, BOL. RCS boron is 1031 ppm. Control Bank D is at 220 steps.

Turnover: Train A/Channel | Work Week. Perform a load reduction to 93% to support turbine valve tests and EHC
testing. 1A Containment Spray pump out-of-service for pump bearing replacement. Expected return to
service in 12 hours. LCO 3.6.6.A was entered 4 hours ago. A Severe Thunderstorm Warning has been
issued for Rhea, Meigs McMinn Counties for the next 2 hours.

Event Malf. No. Event Event Description

No. Type*
1 n/a N-BOP Reduce power to perform turbine valve testing and EHC calibration using
R-RO GO-4, “Normal Power Operations, “and 1-TRI-47-3,"Main Turbine Steam
Inlet Valve Testing.”
2 rx02d I-RO Loop 4 RTD fails high, causing rod insertion. Requires AOI-2, Malfunction
TS-SRO of Reactor Control System,” entry and a Tech Spec evaluation.
3 rwida C-BOP 1A ERCW header breaks in the Intake Pumping Station. Requires AOI-
TS-SRO 13, “Loss of Essential Raw Cooling Water,” entry and a Tech Spec
evaluation.

4 x20 I-BOP Steam Pressure transmitter, 1-PT-1-33 fails low, requiring manual control
of main feedwater pump speed, and AOI-16, “Loss of Normal Feedwater,”
entry.

5 cvii I-RO 1-LT-62-129 fails high, requiring entry into ARI 109-A, VCT LEVEL
HI/LLO, and manual actions to ensure VCT level is maintained properly.

6 w09 M-All Raw cooling water temperature control valve to the Stator Water Cooler

thO4b fails closed. Requires a manual trip of the reactor/turbine due to high
stator water temperature. A vapor space break develops 15 seconds after
the reactor trip.

7 rp02b I-RO Automatic Sl fails to actuate, requiring manual initiation.

8 ed0t M-All Loss of offsite power which occurs 10 seconds after the safety injection
is manually initiated.

9 si08i C-BOP 1A-A DG and 1B-B DG fail to automatically start on a blackout or safety

si08j injection signal. Requires an emergency start from panel 1-M-1 or from
panel 0-M-26.
*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Appendix D

Scenario Outline Form ES-D-1

Scenario 1 - Summary

Initial Condition

100% power, BOL. RCS boron is 1031 ppm. Control Bank D is at 220 steps.

Turnover

Train A/Channel | Work Week. Perform a load reduction to 93% to support turbine vaive
tests and EHC testing. 1A Containment Spray pump out-of-service for pump bearing
replacement. Expected return to service in 12 hours. LCO 3.6.6.A was entered 4 hours
ago. A Severe Thunderstorm Warning has been issued for Rhea, Meigs McMinn Counties
for the next 2 hours.

Event 1

Event 2

Event 3

Event 4

Event 5

Event 6

Event7
Event 8

Event 9

Reduce power to perform turbine valve test using GO-4, “Normal Power Operations, “and
1-TRI-47-3,”Main Turbine Steam Inlet Valve Testing.”

Loop 4 RTD fails high causing the Rod Control System to detect a large mismatch between
Auctioneered HI Tavg and T-reference and insert rods 72 steps per minute. The SRO
enters AOI-2, “Malfunction of Reactor Control System,” and directs the RO to defeat the
Loop 4 temperature functions. The SRO evaluates conditions and enters Tech Specs LCO
3.3.1, Reactor Trip System (RTS) Instrumentation Conditions W, X and V; LCO 3.3.2,
ESFAS Instrumentation, Condition N.

1A ERCW header breaks in the Intake Pumping Station (IPS). The BOP will dispatch an
AUO to the IPS. The SRO will enter and direct actions of AOI-13, “Loss of Essential Raw
Cooling Water,” Section 3.5, “Supply Header Rupture in IPS.” The SRO evaluates
conditions and enters Tech Specs LCO 3.0.3, based on the cross-connection of the A and
B ERCW trains.

Steam Pressure transmitter, 1-PT-1-33 fails low, requiring manual control of the main
feedwater pump master controller, 1-PC-46-20. AOI-16, “Loss of Normal Feedwater,”
Section 3.7, “Failure of MFW Pump Control” will be implemented. Manual control of the
main feedwater pump master controller will be required for the remainder of power
operations.

1-LT-62-129A VCT LEVEL fails high. VCT level indication is off-scale high. 1-LCV-62-118
is diverted to the Holdup Tank. CVCS VCT to RWST low-level transfer partial logic is
defeated. Auto makeup to the VCT remains operable, but VCT level cannot be maintained
without aligning the divert valve to the VCT. '

Raw cooling water temperature control valve to the Stator Water Cooler fails closed.
Requires a manual trip of the reactor/turbine due to high stator water temperature. A PZR
vapor space break develops 15 seconds after the reactor trip. Requires manual initiation
of safety injection.

Automatic Sl fails to actuate, requiring manual initiation.
Loss of offsite power occurs 10 seconds after the safety injection is manually initiated.

1A-A DG and 1B-B DG fail to automatically start on a blackout or safety injection signal.
Requires an emergency start from panel 1-M-1 or from panel 0-M-26.
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Appendix D

Scenario Outline Form ES-D-1

]

Scenario 1 - Critical Task Summary

Critical Task 1

from WOG ERG
Critical Task List,
E-0,D

Critical Task 2
from WOG ERG
Critical Task List,
E-0, C.

Manually actuate at least one train of SIS-actuated safeguards before any of the following:

o Transition to any E-1 series, E-2 series, or E-3 series procedure or transition to any
FRG

e Completion of step 5.a of ES-0.1

Energize at least one ac emergency bus before transition out of E-0, unless the transition
is to ECA-0.0, in which case the critical task must be performed before placing safeguards
equipment handswitches in the pull-to-lock position.

Guideline ECA-0.0 is developed and structured to address the condition where all ac
emergency power is lost. It is entered on the symptom of all ac emergency busses being
de-energized. Its objective is to cope with the loss of ac emergency power until at least
one ac emergency bus can be energized. ECA-0.0 should not be entered if at least one ac
emergency bus is energized since the other optimal recovery guidelines and function
restoration guidelines contain guidance that accommodates multiple failures.
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| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 1 Event # 1 Page 1 of 55

Event Description: Reduce power using GO-4, “Normal Power Operations,” to support valve testing
per 1-TRI-47-
Time H Position u Applicant’s Actions or Behavior

EXAMINER: The following actions are taken from GO-4, “Normal Power Operation,”
Section 5.3, “Unit Shutdown from 100% to 30% Reactor Power,” beginning at Step 12, as
indicated in the Shift Turnover.

NOTES

1) Turbine maybe operated in IMP IN above 30% turbine load as long as IMP IN does NOT
cause unit instability IMP IN will control turbine load as a percentage of impulse pressure that
correlates to % load vs. % of valve opening in IMP QUT. This will allow for a more linear load
ascension

2) Turbine load change may be stopped by depressing the HOLD push button, using VPL, or by
depressing the MANUAL push button

[12]1 IF desired to operate in IMP IN, THEN OBTAIN Unit SRO
BOP concurrence to operate in IMP IN AND PLACE Turbine in IMP
IN.

EXAMINER: The following actions are taken from S0I1-62.02, “Boron Concentration
Control,” Section 6.7, Minor Boration.”

NOTES
1) Section 6.7, may be reproduced, laminated, displayed, reused, etc. as desired.

2) Minor Boration is defined as the addition of Boric Acid done several times each shift early in
core life, to compensate for burnable poison burn-up, and maintain Tavg on program.

RO [1] ENSURE 1-HS-68-341H, BACKUP HEATER C [1-M-4], is ON, to
equalize RCS-Pzr CB.

RO [2] ADJUST 1-FC-62-139, BA TO BLENDER [1-M-6], for desired
flow rate. ,

RO [3] ADJUST 1-FQ-62-139, BA BATCH COUNTER [1-M-6], for
required quantity. ;

RO [4] PLACE 1-HS-62-140B, VCT MAKEUP MODE [1-M-8], in BOR.

[5] TURN 1-HS-62-140A, VCT MAKEUP CONTROL [1-M-6], to
RO START. : : ‘

[5.1] CHECK Red light is LIT.
[6] MONITOR the following parameters:

Instrument Location Parameters
1-Pi-62-122 1-M-8 VCT PRESS
1-LI-62-128A 1-M-6 VCT LEVEL

RO 1-FI-62-139 1-M-8 BA TO BLENDER FLOW
1-FQ-62-139 1-M-6 BA BATCH COUNTER
1-FI-62-142 1-M-8 PW TO BLENDER FLOW
1-FQ-62-142 1-M-8 PW BATCH COUNTER
1-L1-62-238 1-M-6 BAT ALEVEL
1-L1-62-242 1-M-6 BAT C LEVEL




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC  Scenario # 1 Event # 1 Page 2 of 55
Event Description: Reduce power using GO-4, “Normal Power Operations,” to support valve testing
per 1-TRI-47-
Time Position E Applicant’s Actions or Behavior
RO [7] WHEN Boration is COMPLETE, THEN PLACE 1-HS-62-140B,

VCT MAKEUP MODE, in AUTO.

[8] TURN 1-HS-62-140A, VCT MAKEUP CONTROL, to START.
[8.1] CHECK Red light is LIT.

RO [9] RETURN 1-FC-62-139, BA TO BLENDER [1-M-6], to desired
flow rate.

RO

EXAMINER: The following actions are taken from GO-4, “Normal Power Operation,”
Section 5.3, “Unit Shutdown from 100% to 30% Reactor Power.”

~[13] INITIATE load reduction by PERFORMING the following on the
Turbine EHC panel:

[13 1} IF during any of the following steps the REFERENCE
changes in an undesired manner THEN ADJUST VPL to
stop turbine load rise.

OR

PUSH TURBINE MANUAL to piace the turbine control
mode in manual mode and proceed to section 5.6.

[13.2] PUSH REFERENCE CONTROL V (lower) button to set
desired load in SETTER display.

[13.3] SET LOAD RATE as required.
[13.4] PUSH GO button.
BOP [13.5] MONITOR Generator Megawatts DROPPING.

[13.6] CHECK that load change has STOPPED when reference
display equals setter ;

OR
IF desired 1o stop the load change, THEN

STOP the load change by DEPRESSING the HOLD
pushbutton . :
[13.7] WHEN desired to resume the load change, THEN PRESS
the GO push button and continue to monitor load.
[13.8] ADJUST VALVE POSITION LIMIT to < 5% above the
Gov Control Indication or as needed.

[13.9] REPEAT Stieps 5.3[13.2} to 5.3[13.5] to achieve desired
load.

CAUTION
Do not exceed load rate of 5%/minute, or 10% step change




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 1 Event # 1 Page 3 of 55
Event Description: Reduce power using GO-4, “Normal Power Operations,” to support valve testing
per 1-TRI-47-
Time ﬂ Position H Applicant’s Actions or Behavior

[14] MONITOR the following during the load reduction:
[14.1] TAVG following TREF program.

RO [14 2] All RPIs, Step Counters, Loop AT, and NIS for correct
power distribution, quadrant power tilts, rod insertion, rod
misalignment, inoperable RPls, and inoperable rods.

Crew Brief would typically be conducted for this event as time

SRO allows prior to the next event.
Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 2.
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Op Test No.: NRC Scenario # 1 Event # 2 Page 4 of 55

Event Description: Loop 4 RTD fails high, causing rod insertion. Requires AOI-2 entry and a Tech
Spec evaluation.

Time E Position " Applicant’s Actions or Behavior

Indications:

93A, “RCS LOOP AT DEVIATION”

93F, "EAGLE PROC PROT CH-IV RTD FAILURE”
94A, “T AVG-T REF DEVIATION®

94B, “T AVG - TAUCT DEVIATION”

110F, “PROT SET TROUBLE”"

If in AUTO at the time of the failure, rods inserting at 72 steps per minute, as indicated by
GREEN indicating light on 1-M-4 and CERPI indication of rod speed.

RO Diagnoses and announces continuous rod insertion.
RO May placé rods in MANUAL to stop the rod insertion.
RO May place 1-HIC-62-93A, CHARGING FLOW PZR LEVEL

CONTROL in MANUAL to control pressurizer level.

SRO Enters and directs actions of AOI-2, “Malfunction of Reactor Control
System,” Sub Section 3.2, “Continuous Rod Withdrawal/Insertion.”

EXAMINER: The following actions are taken from AOI-2, “Malfunction of Reactor Control
System,” Sub Section 3.2, “Continuous Rod Withdrawal/Insertion.”

RO 1. PLACE control rods in MAN.
RO 2. CHECK control rod movement STOPPED.

3. MAINTAIN T-avg on PROGRAM. (Reference Attachment 1)
s USE control rods. ~

RO OR -
¢ ADJUST turbine load.

RO 4. CHECK loop T-avg channels NORMAL.

4. RESPONSE NOT OBTAINED:
DEFEAT failed loop AT and loop T-avg channels by placing 1-XS-
68-2D, AT CHANNEL DEFEAT, and 1-XS-68-2M, TAVG
CHANNEL DEFEAT in failed channel position then PULL.

- ENSURE TR-68-2A placed to operable channel using.1-XS-68-
2B, AT RCDR TR-68-2A LOOP SELECT [1-M-5].

RO NOTIFY Maintenance to implement IMI-160 for failed channel.
WHEN at least 3 minutes have elapsed since failed T-avg channel
is defeated, :

THEN

a) ENSURE T-avg and T-ref within 1°F.

- b) ENSURE zero demand on control rod position indication [1-M-
4]. ~
c) PLACE rods in AUTO.




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 1 Event # 2 Page 5 of 55

Event Description: Loop 4 RTD fails high, causing rod insertion. Requires AOI-2 entry and a Tech
Spec evaluation.

Time Position E Applicant’s Actions or Behavior

RO 5. CHECK Auct Tavg NORMAL on 1-TR-68-2B.

EXAMINER: The SRO may have interpreted this step to be the conditions at the time of
the failure. If so, the RNO may be entered.
5. RESPONSE NOT OBTAINED:

CONTROL pzr level in MAN 1-FCV-62-93. (Reference
Attachment 1)

1-HIC-62-93A may have already been placed in MANUAL upon
discovery of failure, and actions initiated to control level may
be in progress.

RO 6. CHECK NIS power range channels NORMAL.

7. CHECK the following:
¢ Turbine impulse pressure channel 1-PI-1-73, NORMAL.

¢ Tref and Auct Tavg NORMAL on 1-TR-68-2B (Reference
Attachment 1)

8. MONITOR core power distribution parameters:
» - Power range channels.
¢ - AFlux Indicators.

RO e T-avg.

e Loop AT.

' Incore TCs.

+. Feed flow/Steam flow. -

SRO 9. INITIATE repairs to failed equipment.

RO

RO

EXAMINER: If the turbine valve position limit light is lit, the crew will use one of the
following procedures/methods to clear the limit:

S0I-47.02,”Turbo-Generator Startup Operation,” Attachment 1, “Steps for Coming Off
Valve Position Limiter Following a Runback.”

AOI-37, “Turbine Runback.”
AOI-16, “Loss of Normal Feedwater.”
The listed actions are taken from SOI-47.02, Attachment 1.

[1] WHEN directed by SRO, remove umt from influence of valve
position limiter.

[2] CHECK VALVE POS LIMIT red Iight LIT.

[3] PUSH REFERENCE CONTROL. V (lower) button to an indication
in SETTER display slightly less than indicated on VALVE
POSITION LIMIT meter

[4] PUSH REFERENCE CONTROL “GO” button.




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC  Scenario # 1 Event # 2 Page 6 of 55

Event Description: Loop 4 RTD fails high, causing rod insertion. Requires AQI-2 entry and a Tech
Spec evaluation.

Time " Position E Applicant’s Actions or Behavior

[5] SET LOAD RATE as desired (up to 200% per minute) until the
‘ REFERENCE display is slightly greater than the VALVE
POSITION LIMIT meter indication, THEN REDUCE L.OAD RATE
1o 10% or less. f

[6] WHEN VALVE POS LIMIT red fight NOT LIT, THEN PUSH
REFERENCE CONTROL “HOLD” button.

[7]11F VALVE POS LIMIT red light does NOT clear, THEN REPEAT
Steps 1.0[3] through 1.0[6] at a LOAD LIMIT of 10% or less until
VALVE POS LIMIT red light NOT LIT.

[81 RETURN TO instruction in effect.

EXAMINER: The following actions are taken from AOI-2, “Malfunction of Reactor Control
System,” Sub Section 3.2, “Continuous Rod Withdrawal/Insertion.”
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Op Test No.: .NRC Scenario # 1 Event # 2 Page 7 of 55

Event Description: Loop 4 RTD fails high, causing rod insertion. Requires AOI-2 entry and a Tech
Spec evaluation.

Time E Position E Applicant’s Actions or Behavior

10. REFER TO Tech Specs:

o 3.1.1, Shutdown Margin - Not applicable. ;

3.1.5, Rod Group Alignment Limits - Not applicable.
3.1.6, Shutdown Bank Insertion Limits - Not applicable.
¢ 3.1.7, Control Bank Insertion Limits - Not applicable.

¢ 3.2.1, Heat Flux Hot Channel Factor - Not applicable.

¢ 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor - Not
applicable. -

3.2.4, Quadrant Power Tilt Ratio - Not apphcable
3.2.3, Axial Flux Difference - Not appllcable

3.3.1-1, “Rx Trip System (RTS)”

Function 6. Overtemperature AT

Condition W. Place channel in trip within 72 hours OR be
in Mode 3 within 78 hours.

Function 7. Overpower AT

SRO Condition W. Place channel in trip within 72 hours OR
reduce THERMAL POWER to <P-7.

Function 13. b. SG Water Level - Low-Low Coincident
with Vessel AT Equivalent to power > 50% RTP with no
time delay (Ts and Tm = 0).
Condition V - Set the Trip Time Delay threshold power
level for (TS) and (TM) to 0% power within 72 hours OR be

- in Mode 3 within 78 hours. ;

e 3.3.2-1, “ESFAS Instrumentation.

Function 6. Auxiliary Feedwater

b. 2. SG Water Level ~ Low-Low Coincident with Vessel
coincident with Vessel AT equivalent to power > 50% RTP
with no time delay (Ts and Tm = 0)

Condition N - Set the Trip Time Delay threshold power
level for (Ts) and (Tm) to 0% power within 72 hours OR be
in MODE 3 within 78 hours.

CAUTION

Allowing at least 5 minutes between any rod control input (i.e., T-avg, T-ref, or NIS)
changes and placing rods in AUTO, will help prevent undesired control rod movement.

e

SRO 1. NOTIFY Chemistry of any reactor power changes greater than
15% in one hour.

12. IF loop AT and loop Tavg channels were defeated due to Tavg
channel failure, and Tavg channel has been repaired, THEN
PUSH IN 1-XS8-68-2D, AT CHANNEL DEFEAT, and 1-XS-68-2M,

SRO TAVG CHANNEL DEFEAT, and select away from all AT and
Tavg channels.

SRO determines that step is N/A since the Tavg channel has not

been repaired.
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Op Test No.: NRC Scenario # 1 Event # 2 Page 8 of 55

Event Description: Loop 4 RTD fails high, causing rod insertion. Requires AOI-2 entry and a Tech
Spec evaluation.

Time E Position E Applicant’s Actions or Behavior

13. WHEN conditions allow auto rod control, THEN:
a. ENSURE T-avg and T-ref within 1°F.

RO b. ENSURE zero demand on controt rod posmon mdlcatlon
[1-M-4]. , , :
¢. PLACE rods in AUTO.

14. WHEN conditions allow auto pzr level control, THEN ENSURE
RO ~ pzr level retumed to normal program AND PLACE 1-FCV-62- 93
in AUTO :

SRO 15. RETURN TO Instruction in effect.
Crew Brief would typically be conducted for this event as time

SRO allows prior to the next event.
Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 3.
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Event Description:

Op Test No.: NRC Scenario # 1 Event # 3 Page 9 of 55

1A ERCW supply header ruptures in the Intake Pumping Station. AOI-13 entry
and a Tech Spec evaluation are required.

Time H Position Applicant's Actions or Behavior

Indications:

225-E TR A/B ERCW TO C&SS COMPR FLOW Hi

223-A ERCW HDR A SUP PRESS LO

223-B ERCW PMP A-A DISCH PRESS LO

226-B ERCW PMP D-A DISCH PRESS LO

170-E IPS VLV & STRNR ROOM A SUMP LEVEL HI

BOP Diagnoses and announces the 1A ERCW header rupture in the
Intake Pumping Station. S

BOP May dispatch the Outside Routine AUO to the Intake Pumpzng
Station to determine location of rupture.

SRO Enters and directs actions of AOI-13, “Loss of Essential Raw Coaoling

‘Water,” Section 3.5, “Supply Header Rupture at IPS.”

EXAMINER: The following actions are taken from ARI 223-A , “ERCW HDR A SUP PRESS

LO.”
BOP [1] CHECK 0-PI-67-18A, A ERCW SUP HDR PRESS [0-M-27A].
BOP [2] DISPATCH Operator to check ERCW Train A pumps.
SRO [3] CHECK valve alignment to ERCW Hdr A per SOI-67.01,
ESSENTIAL RAW COOLING WATER SYSTEM.
SRO [4] REFER TO AO!-13, LOSS OF ESSENTIAL RAW COOLING

WATER.

EXAMINER: The following actions are taken from AOI-13, “Loss of Essential Raw Cooling
Water,” Sub Section 3.5, “Supply Header Rupture at IPS.”

This Section applies to a header break prior to the ERCW Strainer inlet valves or as directed by
another section in this procedure.

CAUTION

1. DISPATCH personnel to determine location of rupture.
BOP Report from the field - 1A strainer room flooded, appears
ruptured : ~
BOP 2. DISPATCH AUO, with a radio, to the Rx MOV Bds.

MOVs with power normally removed may not travel to full closed position under high flow
conditions; local verification of isolation may be required.

NOTE

BOP

3. CHECK Train A Supply Header pressure at expected values for
existing plant conditions.
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Op Test No.: NRC Scenario # 1 Event # 3 Page 10 of 55

Event Description: 1A ERCW supply header ruptures in the Intake Pumping Station. AOI-13 entry
and a Tech Spec evaluation are required.

Time ﬂ Position E Applicant’s Actions or Behavior

3. RESPONSE NOT OBTAINED:
PERFORM the following: -

a. UNLOCK, and CLOSE bkr on Rx MOV Bd 1A2-A ¢/7B, 1-
FCV-67-22.

b. UNLOCK, and CLOSE bkr on Rx MOV Bd 1A2-A c/11B, 1-
FCV-67-147.

¢. - UNLOCK, and CLOSE bkr.on Rx MOV Bd 1A2-A ¢/15E, 1-
FCV-67-458.

d.. UNLOCK, and CLOSE bkr on Rx MOV Bd 2A2-A ¢/7B, 2-
FCV-67-22. : ~ ;

BOP e. 'ENSURE 1-FCV-67-223, ERCW Hdr 1B To 2A Xtie, OPEN.

f.  ENSURE 2-FCV-67-223, ERCW Hdr 2A To 1B Xtie, OPEN.

g. OPEN 1-FCV-67-458, CCS Hx A Sup From Hdr 1B.

h.. STOP, and PULL TO LOCK all Tr A ERCW Pumps.

i.~ CLOSE 1-FCV-67-22, Strainer 1A-A Inlet,

ji. CLOSE 2-FCV-67-22, Strainer 2A-A Inlet.

k.. START additional Tr B ERCW Pumps as required.

I.. OPEN 1-FCV-67-147, CCS Hx C Sup From Hdr 1A.

m. ENSURE 2-FCV-67-147, CCS Hx C Sup From Hdr 2B, is
OPEN. ‘ ,

n. GO TO Step 5.

NOTE 1 With ruptured header strainer inlet valves closed, the flow indicators on the isolated
supply headers will be off-scale low.

NOTE 2 With ERCW headers cross-tied, evaluate LCO 3.0.3 applicability.

5. CHECK in-service header(s) flow(s) and pressure(s) return to
expected values for existing plant conditions.

BOP 6. CHECK pump amps within limits.

BOP
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Op Test No.: NRC Scenario # 1 Event # 3 Page 11 of 55

Event Description: 1A ERCW supply header ruptures in the Intake Pumping Station. AOI-13 entry
and a Tech Spec evaluation are required.

Time Position Applicant’s Actions or Behavior

7. REFER TO Tech Specs:
» 3.0.3, Applicability

Since the ERCW headers are cross-connected, entry into
LCO 3.0.3 is required.

* 3.4.6, RCS Loops-Mode 4 - Not applicable.

* 3.7.8, Essential Raw Cooling Water System (ERCW) Entered,
but LCO 3.0.3 is most limiting.

Condition A. One ERCW train inoperable, other than for
Condition C, 1. Enter applicable Conditions and
Required Actions of LCO 3.8.1, "AC Sources-

- .Operating," for emergency diesel generator made
SRO inoperable by ERCW. Restore ERCW train to OPERABLE
. status within 72 hours

* 3.8.1, AC Sources-Operating
Condition C. Two required DGs in Train A inoperable may be
entered. However, LCO 3.0.3 is the most limiting and a
Safety Function Determination would be required in this
situation. , ; :

* OR 14.10 Fire Safe Shutdown Equipment ‘

_ 14.10 With one or more of the breakers and/or valves
specified in design output documents not in the noted

position or condition, return the breakers and/or valve to the
required position within 30 days.

8. EVALUATE ERCW availability to DGs.

SRO SRO may contact Work Control or Shift Manager to perform this
_evaluation. .

SRO 9. INITIATE repair.

10. IF ERCW to in-service CCS heat exchanger was interrupted,
SRO THEN NOTIFY Duty System Engineer to initiate evaluation for
~effect on CCS equipment and piping.

SRO Crew Brief would typically be conducted for this event as time allows
prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 4.
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Op Test No.: NRC  Scenario # 1 Event # 4 Page 12 of 55

Event Description: Steam Pressure transmitter, 1-PT-1-33 fails low, requiring manual control of main
feedwater pump speed, and AOI-16 entry.

Time Position ﬂ Applicant’s Actions or Behavior

Indications:

63-F.”SG LEVEL DEVIATION” -
MFP speed dropping.

Main Feed Reg valves fully open.
All SG levels dropping.

BOP Diagnoses and announces failure of 1-PT-1-33.
RO May place control rods in MANUAL to stabilize the reactor during the
feedwater transient. o ,
BOP May place Main Feedwater Pump Master controller, 1- PC-46 20, |n
'MANUAL and raise speed.
SRO Enters and directs actions of AOI- 16, “Loss of Normal Feedwater,”

Sub Section 3.7, “MFW pump speed control circuit failure.”

EXAMINER: The following actions are taken from AOI-16, “Loss of Normal Feedwater,”
Sub Section 3.7, “MFW pump speed control circuit failure.”

BOP 1. CHECK MFWPT speed controlier(s) NORMAL.

1. RESPONSE NOT OBTAINED:
CONTROL MFP speed using MANUAL control of master
BOP controller or individual controlier(s) as required.

(p) IF MANUAL control of individual MFWPT controller is ’
ineffective, THEN TRIP affected MFWPT, and GO TO Section 3.4
or 3.5 as applicable.

RO 2. PLACE control rods in MANUAL.

BOP 3. CHECK MFW pumps recirc valves NORMAL.

RO 4. (p) ENSURE T-avg and T-ref within 3°.

BOP 5. MAINTAIN MFWP discharge press on PROGRAM.

BOP 6. ENSURE S/G levels return to PROGRAM.

BOP 7. CHECK steam dump mode in T-AVG position.
SRO 8. INITIATE repairs io failed equipment...

RO 9. (p) IF desired to p!aqe control rods in AUTO, THEN_ ENSURE

T-avg and T-ref within.-1° and PLACE control rods in auto.
10. WHEN MFP pump control repairs completed, THEN, PLACE

SRO MFP speed control in AUTO.

1-PT-1-33 will NOT be repaired, so MFP speed control will
remain in MANUAL for the duration of the scenario.

SRO 11. RETURN TO Instruction in effect.
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Op Test No.: NRC  Scenario # 1 Event # 4 Page 13 of 55

Event Description: Steam Pressure transmitter, 1-PT-1-33 fails low, requiring manual control of main
feedwater pump speed, and AOI-16 entry.

Time H Position E Applicant’s Actions or Behavior

SRO Crew Brief would typically be conducted for this event as time allows
prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 5.
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Op Test No.: NRC Scenario # 1 Event # 5 Page 14 of 55
Event Description: 1-LT-62-129 VCT LEVEL fails high, requiring entry into ARI 109-A, VCT LEVEL
HI/LO.
Time Position “ Applicant’s Actions or Behavior
Indications:

109-A VCT LEVEL HI/LO
1-L1-62-129A, VCT LEVEL indication is off-scale high.

RO Diagnoses and announces failure of 1-LT-62-129A high.
RO May place 1- -LCV-62-1 18 LETDOWN DIVERT TO HUT to the “VCT”
position.

SRO “Enters and directs actions of ARI 109 A, VCT LEVEL HI/LO
EXAMINER: The following actions are taken from ARI 109-A, VCT LEVEL HI/LO.

CAUTION 1 If either VCT level transmitter fails high, then auto swap over to RWST on low
level is disabled.

CAUTION 2 1-LT-62-129A failing high will divert letdown flow but will not prevent auto
makeup. 1-LI-62-129 will indicate offscale high; however, computer point
L0112A will indicate actual level.

CAUTION 3 1-LT-62-130A failing high will divert letdown and prevent auto makeup;
however, 1-L1-62-129 will indicate actual level.
[1]1 IF high level, THEN
[a] ENSURE 1-LCV-62-118 diverted to HUT and OPEN.
[b] ENSURE NO VCT makeup in progress.

[2] IF low level, THEN

ENSURE 1-LCV-62-118 aligned to VCT.
INITIATE makeup in accordance with SOI-62.02, BORON
CONCENTRATION CONTROL.

¢ ENSURE suction to the Centrifugal Charging Pump swaps
over to the RWST at 7% VCT level.

[3] VERIFY letdown and charging in service and that Reactor
Coolant Filter is not clogged.

[4] IF 1-LCV-62-118 diverted to HUT due to znstrument failure,
" THEN f :

[a] PLACE 1- HS 62- 118 inVCT posmon until repairs
completed.

~ [b] PLACE 1-HS-62-118 i in P-AUTO position when repalrs
completed.

[5] IF RCS leakage is suspected, THEN GO TO AQI-6, SMALL
REACTOR COOLANT SYSTEM LEAK.

Crew Brief would typically be conducted for this event as time allows
prior to the next event.

SRO
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Event Description: 1-LT-62-129 VCT LEVEL fails high, requiring entry into ARI 109-A, VCT LEVEL
HI/LO.
Time ﬂ Position n Applicant’'s Actions or Behavior

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 6. The remaining malfunction will enter 10
seconds after the reactor trip initiation.

SRO
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Op Test No.: NRC Scenario # 1 Event # 6,7,8, and 9 Page 16 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S,
offsite power is lost, and the DGs fail to auto start.

Time Position " Applicant’'s Actions or Behavior

Indications:

22-E, “GEN AUX PNL 1-L-39 ALARMW’
1-C, “STATOR TEMP H/”

1-B, “STATOR COOLING FAILURE”

BOP Diagnoses and announces the loss of Raw Cooling water.
BOP Dispatches an AUO to investigate 22-E, GEN AUX PNL 1-L-39
ALARM.

May direct reactor trip based on stator cooling water alarms,
SRO however, an automatic trip may take place before the alarm can be
validated using ICS.

EXAMINER: This event will cause a reactor trip after approximately 2 minutes. The
operators will dispatch personnel to investigate the reason for the loss of Raw Cooling
Water, but will not have time to implement AOI-46, “Loss of Raw Cooling Water.”

EXAMINER: The following actions are taken from ARI 22-E, “GEN AUX PNL 1-L-39
ALARM”.”

BOP [1] DISPATCH Operator to determine cause of alarm.

[2] REFER TO ARI-1-L-39, ANNUNCIATOR RESPONSE
INSTRUCTION.

EXAMINER: The following actions are taken from ARI 1-C, “STATOR TEMP HI.”

BOP

SRO [1] INITIATE stator temperature monitoring per SOI-35.01,
Generator Hydrogen Cooling System.

BOP 2] ENSURE generator operating within capability curve limits.

SRO [3] CONSIDER load reduction per GO-4, Normal Power Operation,
to keep temperature within fimits.

BOP [4] DISPATCH Operator to investigate and check proper
-operation of 1-TCV-24-52.

[5] IF 1-TCV-24-52 not controlling temperature properly, THEN
BOP THROTTLE OPEN 1-BYV-24-926, STATOR COIL HS 1A/1B
TEMP CNTL VLV BYPASS.

BOP [6] MONITOR stator coil discharge temperature on Plant Computer
point, T3098A.

SRO [7]1IF alarm is due to loss or partial loss of Raw Cooling Water,
THEN REFER TO AOI-46, Loss of Raw Cooling Water.

EXAMINER: The following actions are taken from ARl 1-B, “STATOR COOLING
FAILURE.”

BOP [1] DISPATCH Operator to Panel 1-1.-39 to determine cause of
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Op Test No.: NRC Scenario # 1 Event # 6,7,8 and 9 Page 17 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S,
offsite power is lost, and the DGs fail to auto start.

Time ﬂ Position H Applicant’s Actions or Behavior

alarm and initiate corrective action.
SRO/BOP | [2] REDUCE unit load to less than 15% of rated power. -

SRO [3] IF turbine trips above 50% power, THEN ENSURE reactor trip,
and GO TO E-0, Reactor Trip Or Safety Injection,

SRO [4] IF turbine trips below 50% power, THEN GO TO AOI-17, Turbine
Trip.

SRO [6] IF alarm is due to loss or partial loss of Raw Cooling Water,
THEN REFER TO AOI-46, Loss of Raw Cooling Water.

SRO [6] NOTIFY Work Control to initiate corrective action, if necessary.

EXAMINER: The following actions are taken from E-0, “Reactor Trip or Safety Injection.”
NOTE 1 Steps 1 thru 4 are IMMEDIATE ACTION STEPS.
NOTE 2 Status Trees / SPDS should be monitored when transitioned to another instruction.

1. ENSURE reactor trip:
* Reactor trip and bypass breakers OPEN.
* RPIs at bottom of scale.
e Neutron flux DROPPING.

2. ENSURE Turbine Trip:
¢ Al turbine stop valves CLOSED.

3. CHECK 6.9 kV shutdown boards:
a. At least one board energized from:
RO CSST (offsite),

OR ;

D/G (blackout).

RO

RO

Critical Task 2
kWOG Cntrcal Task List, E-0, c.

Energize at least one ac emergency bus before trans:t/on out of E-0, unless the transmon isto ECA-0.0,in
which case the critical task must be performed before placmg safeguards equ:pment handswrtches in the
puli-to-lock position. :

Guideline ECA-0.0'is developed and structured to address the condltlon where all ac emergency power is
lost. It is entered on the symptom of all ac emergency busses being de-energized. Its objective is to cope
with the loss of ac emergency power until at Jeast one ac emergency bus can be energized. ECA-0.0
should not be entered if at least one ac emergency bus is energized since the other optimal recovery
guidelines and function restoration guidelines contain guidance that accommodates multiple failures.
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Op Test No.: NRC Scenario # 1 Event # 6,7,8 and 9 Page 18 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S,
offsite power is lost, and the DGs fail to auto start.

Time ﬂ Position “ Applicant’s Actions or Behavior
Critical -~ | 3. RESPONSE NOT OBTAINED: :
Task2 ' RESTORE power to at least one train of shutdown boards:

, 1) EMERGENCY START D/G [1- -M-11L
RO 2) IF both trains shutdown boards remain de-energized, THEN
' PLACE 6.9kV SD Bd transfer switch in MAN [1-M-1], and
CLOSE supply breaker from energized source. IF power can -
NOT be restored to at least one train of shutdown boards, THEN
** GO TO ECA-0.0, Loss of Shutdown Power.
4. CHECK Sl actuated:
~a. Any Sl annunciator LIT.
RO b. Both trains S| ACTUATED.
* 1-XX-55-6C
¢ 1-XX-55-6D
EXAMINER: A PZR vapor space break occurs 10 seconds after the reactor trip, and
automatic safety injection actuation fails to occur. Performance of Step 4 RNO actions is
expected.
Critical Task 1
from WOG Cntlcal Task List, E-O D , ,
) "Manually actuate at least one train of SIS-actuated safeguards before any of the followmg
‘o Transition'to any E—1 series, E-2 senes or E-3 series procedure or transition to any FRG
e Completion of step 5.a of ES-0.1 ‘

Critical | o 4. RESPONSE NOT OBTAINED:
Task1 | | | DETERMINE if Sl required:
Manually S a, IF ANY of the following exists:
initiate SI | -+ 8/G press less than 675 psig,
(AutoSI | - “OR S
failure). : *RCS press less than 1870 psng, ,
| sromo |  OR
i ' * Cntmt press greater than
1.5psig
THEN ACTUATE sl manually
IESI NOT required, THEN * GO TO ES-0.1,
b. ACTUATE SI manually.

EXAMINER: The following actions are taken from ECA-0.0, “Loss of Shutdown Power,” and will not
be used if the DGs are started during the performance of E-0.-

NOTE
* Steps 1 and 2 are IMMEDIATE ACTION STEPS.
» Status Trees should be monitored for information only. The FRs should NOT be implemented.
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Op Test No.: NRC  Scenario # 1 Event # 6,7,8 and 9 Page 19 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
' closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S|,
offsite power is lost, and the DGs fail to auto start.

Time Position E Applicant’'s Actions or Behavior

1. ENSURE reactor trip:
*» Reactor trip and bypass breakers OPEN.
* RPIs at bottom of scale. ‘
* Neutron flux DROPPING.

2. ENSURE turbine trip:
* All turbine stop valves CLOSED.
3. ENSURE RCPs STOPPED, and Momentarily PLACE
Handswitches in STOP to break seal-in.
4. ENSURE RCS isolated:
a. CHECK pzr PORVs CLOSED.
b. ENSURE letdown orifice valves CLOSED.
c. ENSURE letdown isolation valves CLOSED:
RO ¢ 1-FCV-62-69.
* 1-FCV-62-70.
d. ENSURE excess letdown isolation valves CLOSED:
* 1-FCV-62-54,
* 1-FCV-62-55.
5. ENSURE TD AFW pump operation:
a. ENSURE flow greater than 410 gpm.

BOP | b.IF loss of control air is imminent, THEN DISPATCH operator to
locally control S/G levels USING SOI-3.02, Auxiliary Feedwater
System.

RO

BOP

RO

Critical Task 2 :
WOG Critical Task List, E- 0,C.

: Energrze at least one ac emergency bus before transition out of E- 0, unless the transmon isto ECA 0.0, in
“which case the critical task must be perfanned before placmg safeguards equment handswitches in the
pull-to-lock posmon ~ :

Guideline ECA-0.0is. developed and structured to address the condition where all ac emergency power is
lost. It is entered on the symptom of all ac emergency busses being de-energized. Its objective is to cope
with the loss of ac emergency power until at least one ac emergency bus can be energized. ECA-0.0
should not be entered if at least one ac emergency bus is energized since the other optimal recovery
guidelines and function restoration guidelines contain guidance that accommodates mult/ple failures.

Critical | 6. RESTORE power to shutdown boards:
Task2 . b a. ENERGIZE shutdown boards:
: 1) EMERGENCY START D/G
BOP 2 ENSURE shutdown boards ENERGIZED

3) ENSURE ERCW supply to running D/Gs.

~ b. IF at least one shutdown board energized, THEN RETURN TO
Instruction in effect, AND IMPLEMENT FRGs as necessary.
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Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S,
offsite power is lost, and the DGs fail to auto start.

Time Position [| Applicant’s Actions or Behavior

EXAMINER: The following actions are taken from E-0, “Reactor Trip or Safety Injection,”
since E-0 was the procedure in effect prior to the loss of power.

NOTE 1 Steps 1 thru 4 are IMMEDIATE ACTION STEPS.

NOTE 2 Status Trees / SPDS should be monitored when transitioned to another
instruction.

1. ENSURE reactor trip:
« Reactor trip and bypass breakers OPEN.
* RPIs at bottom of scale. ‘
* Neutron flux DROPPING.

2. ENSURE Turbine Trip: -
» All turbine stop valves CLOSED.

3. CHECK 6.9 kV shutdown boards:
a. At least one board energized from:
RO CSST (offsite),

OR

D/G (blackout).

4. CHECK SI actuated:
a. Any Sl annunciator LIT.
RO b. Both trains S| ACTUATED.
* 1-XX-55-6C
» 1-XX-55-6D
EXAMINER: The following actions area continuation of E-0, “Reactor Trip or Safety Injection.” If

the crew does not implement ECA-0.0, “Loss of Shutdown Power,” this step will be performed after
Step 4 which appeared on Page 18 of 55.

EXAMINER: Appendices A and B (E-0) are provided on pages 28 through 42.

5. EVALUATE support systems:

BOP ~+ REFER TO Appendixes A and B (E-0), Equipment Verification
pages 15-28.

SRO 6. ANNOUNCE reactor trip and safety injection over PA system.

RO

RO

7. ENSURE secondary heat sink available with either:
* Total AFW flow greater than 410 gpm,
OR S '
» At least one S/G NR level greater than 29% [39% ADV].

RO
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Op Test No.: NRC Scenario # 1 Event # 6,7,8,and 9 Page 21 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the SI,
offsite power is lost, and the DGs fail to auto start.

Time E Position Applicant’s Actions or Behavior

8. MONITOR RCS temp stable at or trending to 557°F:

* [F any RCP running, THEN MONITOR RCS Loop T-avg
trending to 557°F.

OR
* [F NO RCP running, THEN MONITOR RCS Loop T-cold
trending to 557°F.
8. RESPONSE NOT OBTAINED:

IF temp less than 557°F THEN ENSURE steam dumps and S/G
PORVs CLOSED. - , :

IF cooldown continues, THEN ;
~ « PLACE steam “dump controls OFF.

-« CONTROL total AFW flow to maintain gfeater than 410 gpm
UNTIL NR level in at least one S/G greater than 29% [39%
ADV] :

-~ AF-cooldown contunues after AFW ﬂow is controlfed THEN
. CLOSE MSle
. ENSURE MSIV bypasses CLOSED : :
IF RCS temp greater than 564°F, THEN ENSURE elther steam
‘dumps or S/G PORVs OPEN.
9. ENSURE excess letdown valves CLOSED:
RO * 1-FCV-62-54
¢ 1-FCV-62-55
10. CHECK pzr PORVs and block valves:
RO ~a..Pzr PORVs CLOSED.
b. At least one block valve OPEN.

11. CHECK pzr safety valves CLOSED:
* EVALUATE tailpipe temperatures and acoustic monitors.
12. CHECK pzr sprays CLOSED:

NOTE
Seal injection flow should be maintained to all RCPs.

EXAMINER: Due to the loss of offsite power, the RCPs are off.

13. CHECK if RCPs should remain in service:
a. Phase B signals DARK [MISSP].
b. RCS pressure greater than 1500 psig.

RO
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Op Test No.: NRC Scenario # 1 Event # 6,7,8, and 9 Page 22 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the SI,
offsite power is lost, and the DGs fail to auto start.

Time E Position E Applicant’s Actions or Behavior

14. CHECK S/G pressures:
* All S/G pressures controlled or rising.
* All S/G pressures greater than 120 psig.

15, CHECK for RUPTURED S/G
* All S/Gs narrow range levels CONTROLLED or DROPPING.
= Secondary side radiation NORMAL from Appendix A.

EXAMINER: 1B Containment Spray Pump will receive an automatic start signal prior to
the loss of offsite power. When power is lost, the Containment Spray pump will be shed,
and then reloaded after a 184 second time delay. The BOP will monitor this process
during performance of E-0, Appendix A.
16. CHECK cnimt conditions:

* Cntmt pressure NORMAL..

» Radiation NORMAL. from Appendix A.

o Cntmt sump level NORMAL.
» Cntmt temp ann window DARK [104-B].

16. RESPONSE NOT OBTAINED:
* GO TO E-1, Loss of Reactor or Secondary Coolant.

EXAMINER: The following actions are taken from E-1, “Loss of Reactor or Secondary
Coolant.”

EXAMINER: When the vapor space break occurs, containment temperature and pressure
will rise sharply. 265-A UPPER CNTMT RE-271/272 RAD HI and 265-B LOWER CNTMT
RE-273/274 are expected to alarm, since testing has shown rad monitor to give unreliable
indication for up to 2 minutes following a rapid increase or decrease in containment
temperature. The alarms will clear after the initial temperature transient.

NOTE
Seal injection flow should be maintained to all RCPs.

1. CHECK if RCPs should remain in service:
RO a. Phase B DARK [MISSP].
b. RCS pressure greater than 1500 psig.

SRO 2. REFER TO EPIP-1, Emergency Plan Classification Flowchart.

NOTE
Time since initiation of event is defined by performance of Step 3.

3. RECORD current time to mark initiation of LOCA and

SRO determination of time for hot leg recirc.




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 1 Event # 6,7,8,and 9 Page 23 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S,
offsite power is lost, and the DGs fail to auto start.

Time ! Position Applicant’'s Actions or Behavior

4. CHECK S/G pressures:
RO * All S/G pressures controlled or rising.
* All S/Gs pressures greater than 120 psig.

5. MAINTAIN Intact S/G NR levels:

BOP ‘a. MONITOR levels greater than 29% [39% ADVI. ‘ ,

-~ b. CONTROL intact S/G levels between 29% and 50% [39%
and 50% ADV}.

EXAMINER: The status of secondary radiation may have already been reported by the
BOP during performance of E-0 Appendix A.

6. CHECK secondary radiation:
* S/G discharge monitors NORMAL.
BOP -« Condenser vacuum exhaust rad monitors NORMAL.

* S/G blowdown rad monitor recorders NORMAL trend prior to
isolation.

7. ENSURE cntmt hydrogen analyzers in service:
_*PLACE 1-HS-43-200A in ANALYZE [M-10].
* PLACE 1-HS-43-210A in ANALYZE [M-10].
* CHECK low flow lights not lit [M-10].
« Locally CHECK low analyzer temp lights NOT lit [North wall of
Train A 480V SD Bd rm].
8. MONITOR pzr PORVs and block valves:
RO a. Pzr PORVs CLOSED.
b. At least one block valve OPEN.
EXAMINER: Containment pressure may not be below 2.0 psig when the operators
evaluate this step initially. Since it is a continuous action step, when containment
pressure does drop below 2.0 psig, the actions will be performed.
9. DETERMINE if cntmt spray should be stopped:
a. MONITOR cntmt pressure less than 2.0 psig.
b CHECK at least one cntmt spray pump RUNNING.
SRO ~c¢. RESET cntmt spray signal.
d. STOP cntmt spray pumps, and PLACE in A-AUTO:
e. CLOSE cntmt spray discharge valves 1-FCV-72-2 and 1 FCV-
72-39.
a. RESPONSE NOT OBTAINED:

RO WHEN cntmt pressure is less than 2.0 psig, THEN PERFORM
- Sub steps 8b thru e.

BOP
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Form ES-D-2 |

Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S,

offsite power is lost, and the DGs fail to auto start.

Position E

Time Applicant’s Actions or Behavior
10. ENSURE both pocket sump pumps STOPPED [M-15]:
BOP * 1-HS-77-410.
e 1-HS-77-411.
RO 11. CHECK Sl termination criteria:
a. CHECK RCS subcooling greater than 65°F [85°F ADV].
SRO a. RESPONSE NOT OBTAINED:
** GO TO Caution prior to Step 12.
CAUTION If offsite power is lost after S| reset, manual action will be required to restart
the SI pumps and RHR pumps due to loss of Sl start signal.
12. RESET S| and CHECK the following:
RO * S| ACTUATED permissive DARK.
» AUTO SI BLOCKED permissive LIT.
13. DETERMINE if RHR pumps should be stopped:
a. CHECK RCS pressure greater than 150 psig.
RO - b. CHECK RHR suction aligned from RWST.
_ c. CHECK RCS pressure stable or rising.
d. STOP RHR pumps and PLACE in A-AUTO.
€. MONITOR RCS pressure greater than 150 psig.
RO 14. CHECK pressure in all S/Gs controlled or rising.
RO 15. CHECK RCS pressure stable or dropping.
BOP 16. MONITOR electrical board status:
a. CHECK offsite power available.
EXAMINER: AOI-35, “Loss of Offsite Power,” steps are provided on Pages 43 through 47.
16. RESPONSE NOT OBTAINED: |
BOP a. RESTORE offsite power USING AOI-35, Loss of Offsite
Power.
EXAMINER: AOI-17, “Turbine Trip,” BOP Realignment steps are provided on pages 48
through 54.
BOP 17. INITIATE BOP realignment:
* REFER TO AOI-17, Turbine Trip.
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Op Test No.:

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails

NRC Scenario # 1 Event # 6,7,8, and 9 Page 25 of 55

closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the S,
offsite power is lost, and the DGs fail to auto start.

Time E

Position H Applicant’s Actions or Behavior

18. INITIATE 480V board room breaker alignments USING the
following:

* Appendix A (E-1), CLA Breaker Operation.

* Appendix B (E-1), lce Condense AHU Breaker Operation.
* Appendix C (E-1), 1-FCV-63-1 Breaker Operation.

* Appendix D (E-1), 1-FCV-63-22 Breaker Operation.

BOP

19. DETERMINE if hydrogen igniters should be energized:
a. CHECK hydrogen analyzers in service.
b. CHECK cntmt hydrogen less than 5% [M-10].
¢. ENERGIZE hydrogen igniters [M-10]:
* 1-HS-268-73 ON.
» 1-HS-268-74 ON.

BOP

20. ENSURE RHR available for cntmt sump recirculation:
RO * Power to at least one operable RHR pump AVAILABLE.

* Cntmt sump valve 1-FCV-63-72 or 1-FCV-63-73 to operable
RHR pump AVAILABLE.

EXAMINER:

Appendix E (E-1), “Equipment Evaluation” is provided on page 55.

21. EVALUATE plant equipment status: -

BOP * REFER TO Appendix E (E-1), Equipment Evaluation.

22. CHECK Aux Bldg radiation for loss of RCS inventory outside
cntmt:

~a. Area monitor recorders 1-RR-90-1 and 0-RR-90-12A Aux
Bldg points NORMAL.

_b. Vent monitor recorder 0-RR-90-101 NORMAL trend prior to
isolation,

BOP

SRO 23. NOTIFY Chemistry of event status and plant conditions.

24. DETERMINE if RCS cooldown and depressurization is required:
a. CHECK RCS pressure greater than 150 psig.

b. * GO TO ES-1.2, Post LOCA Cooldown and
Depressurization.

SRO

EXAMINER:

Depressurization.”

The following actions are taken from ES-1.2, “Post-LOCA Cooldown and

1. PREPARE for switchover to RHR cntmt sump:

~a. RESTORE power to 1-FCV-63-1, RWST to RHR suction,
SRO - USING Appendix A, (ES-1.2) 1-FCV-63-1 Breaker Operation.

b. WHEN RWST level less than 34%, THEN ** GO TO ES-1.3,
Transfer to Containment Sump..
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Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the Si,
offsite power is lost, and the DGs fail to auto start.

Time H Position Applicant’s Actions or Behavior

CAUTION

If offsite power is lost after Sl reset, manual action will be required to restart the SI
pumps and RHR pumps due to loss of Sl start signal.

2. RESET SI, and CHECK the following:

RO » S| ACTUATED permissive DARK.
* AUTO S| BLOCKED permissive LIT.
RO 3. RESET Phase A and Phase B.

4. ENSURE cntmt air in service:
a. Aux air press greater than 75 psig [M-15].
b. Cntmt air supply valves OPEN [M-15]:
*1-FCV-32-80. .
s 1-FCV-32-102.
s 1-FCV-32-110.
5. MONITOR electrical board status:
a. CHECK offsite power available.

5. RESPONSE NOT OBTAINED:

SRO a. RESTORE offsite power USING AOI-35, Loss of Offsite
Power,

AOI-35 is already in progress.

NOTE

Backup heater C bank may need to be placed in AUX at the breaker compt to ensure it is
turned OFF.

BOP

BOP

6. ENSURE pzr heaters off:

* PLACE Backup heaters A-A OFF.
RO -« PLACE Backup heaters B-B OFF.
‘ » PLACE Backup heaters C OFF.

* PLACE Control heaters D OFF:

7. DETERMINE if RHR pumps should be stopped:
a. CHECK RHR suction aligned from RWST.
b. CHECK RCS press:
RO * RCS press greater than 150 psig.
* RCS press stable or rising.
¢. STOP RHR pumps, and PLACE in A-AUTO.
. d. MONITOR RCS press greater than 150 psig;
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Op Test No.: NRC Scenario # 1 Event # 6,7,8 and 9 Page 27 of 55

Event Description: Raw cooling water temperature control valve to the Stator Water Cooler fails
closed. 15 seconds after the trip, a PZR vapor space break occurs, requiring
a manual safety injection and entry into E-0. 10 seconds after the Si,
offsite power is lost, and the DGs fail to auto start.

Time Position “ Applicant’'s Actions or Behavior
8. MONITOR Intact S/G NR levels:
RO ~ a. At least one intact S/G NR level greater than 29% [39% ADV].
b. CONTROL intact S/G levels between 29% and 50% [39% and
- 50% ADV]. :
SRO 8. EVALUATE Motor-Driven AFW Pumps recirc flow per FOP.
NOTE

The following boration will result in a CB in the ACTIVE portion of the RCS which will be

higher than the calculated cold shutdown CB.

10. INITIATE RCS boration to cold shutdown boron concentration:
-a. DETERMINE cold shutdown CB:

* REFER TO 1-SI-0-10, Shutdown Margm OR REACTINW
Computer Program.

b. INITIATE RCS boration:
* REFER TO S0I-62.02, CVCS Boron Concentration Control.

“11. MONITOR shutdown margin during RCS cooldown:

a. NOTIFY Chemistry to monitor RCS boron concentration at
SRO _ the following sample points:

* RCS hot leg.
* CVCS letdown line.

NOTE
After the low steamline pressure Sl signal is blocked, main steamline isolation will occur
if the high steam pressure rate setpoint is exceeded.
12. INITIATE RCS cooldown to cold shutdown:
a. WHEN RCS pressure is less than 1962 psig (P 11), THEN
* BLOCK low pzr pressure Si.
SRO * BLOCK low steam pressure Sl:
< b. MAINTAIN T-cold cooldown rate less than 100°F in one hour.

SRO determines that the RCS has cooled down more than 100
°F in the last hour, and that an additional caoldown will not be
accomplished at this time.

SRO

EXAMINER: When Step 12 is addressed, and the SRO determines that a cooldown cannot be
performed, inform the crew that another crew will take over from this point.

END OF SCENARIO
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WEBN REACTOR TRIP OR SAFETY INJECTION E-0
Rev 28
| Step | | Action/Expecied Response | | Respanse Not Obtained |
APPENDIX A
(E-0)
Page 1 of 10
EQUIPMENT VERIFICATION
1. ENSURE PCBs OPEN: OPEN manually.
« PCB5084.
+ PCBE0E8.
2 ENSURE AFW pump operation: ESTABLISH at least one frain
+ Both MD AFW pumps RUNNING. AFW opcration.

+ TD AFW pump RUNNING.

«  LCVs in AUTO, o conlivlied in
MANUAL.

3. ENSURE MFW isolation: Manually CLOSE valves and
+  MFW isolation and bypass STOP pumps, as necessary.

isolation valves CLOSED. IF any valves can NOT be closed,
«  MFW reg and bypass req valves THEN
CLOSED. CLOSE #1 hoeator outlet valves.

« MFP A and B TRIPPED.

+  Standby MFF STOPFED.

+  Cond demin pumps TRIPPED.

+  Cond booster purmps TRIPPED.

14 o 28
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WBN REACTOR TRIP OR SAFETY INJECTION E-0
Rev 28
| Step | | Action/Expected Response | | Response Not Obtained l
APPENCIX A
(E-0)
Page 2 of 10

EQUIPMENT VERIFICATION
4 MONITOR ECCS operation:

a. Charging pumps RUNNING. a. Manually START charging
pumps.
b. Charging pump alignment: b. ENSURE at least one valve in
+  RWST outlets 1-LCV-62-135 each set aligned.

and 1-LCV-62-136 OPEN.
< VCT outlets 1-LCV-62-132
and 1-LCV-62-133 CLOSED.
« Charging 1-FCV-682-90 and
T1-FCV-62-91 CLOSED.

¢. FEHR pumps RUNNING. c. Manually START RHR pumps.
d. Sl pumps RUNNING. d. Manually START S| pumps.
e. BIT alignment: €. ENSURE at least one valve

«  Outlets 1-FCY-63-25 and aligned, and flow thru BIT.

1-FCV-h3-268 OPEN.
+  Flow thru BIT.

f. RCS pressure f. ENSURE SI pump flow.
greater than 1650 psig.
IF RCS press drops 1o
less than 100 psig,
THEN
ENSURE RHIX pump flow.

o
Q
b
e
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WBN REACTOR TRIP OR SAFETY INJECTION E0
Rev 28
|Step | [Action/Expected Response | [Response Not Obtained |
APPENDIX A
(E-0)
Page 3 of 10

5

EQUIPMENT VERIFICATION

CHECK cntmit isolation:
a. Phase A isolation:

+  Train A GREEN.
+ Train B GREEN.

b. Cntmt vent isolation:

«  Train A GREEN.
+ Train B GREEN.

ACTUATE Phase A and Cntmt Vent
Isolation signal,

OR

Manually CLOSE valves and
dampers as necessary.

16 of 28
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WBN

REACTOR TRIP OR SAFETY INJECTION

E-Q
Rev 28

| Step | | Action/Expected Response

| [Response Not Obtained

5.

APPENDIX A

(E-0)

Page 4 of 10
-EQUIPMENT VERIFICATION

CHECK cntmt pressure:

*

*®

Phase B DARK [MISSP].
Cntmt Spray DARK [MISSP].
Cntmt press less than 2.8 psig.

PERFORM the following:

1
2)

&

N

6)
7)

9)

10)

ENSURE Phase B actuated.

ENSURE Cnimt Spray

actuated.

ENSURE cntmt spray pumps

running.

ENSURE cntmt spray flow.

ENSURE Phase B isolation:

» Train A GREEN.

+ Train B GREEN

+ Manually CLOSE valves and
dampers as necessary.

STOP all RCPs.

ENSURE WSIVs and bypasses
CLOSED.

PLACE steam dump controls
OFF.

WHEN 10 minutes has elapsed
since Phase B acluated,

THEN

ENSURE air return fans start.

USE adverse cntmt [ADV]
setpoints where provided.

17 of 28
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WBN

REACTOR TRIP OR SAFETY INJECTION E-0

Rev 28

| Step | [ Action/Expected Response

| | Response Not Obtained

*

APPENDIX A
(E-D)

Page 5of 10

EQUIPMENT VERIFICATION

CHECK plant radiation NORMAL:

S/G blowdown rad recorder
1-RR-90-120 NORMAL prior to
isolation [I-12].

Condenser vacuum exhaust rad
recorder 1-RR-80-118 NORMAL
prior to trip [M-12].

1-RR-90-106 and 1-RR-AN-112
raciation recorders NORMAL
prior {o isolation [M-121.

S/G mam steamiine discharge
monitors NORMAL [M-30].

Upper and Lower containment
high range monitors NORMAL
IM-30].

NQTIFY Unit Supervisor
conditions NORMAL.

ENSURE all D/Gs RUNNING.

NOTIFY Unit Supervisor
IMMEDIATELY.

EMERGENCY START D/Gs

18 of 28
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WEBN

REACTOR TRIP OR SAFETY INJECTION E-0

Rev 28

| Step | | Action/Expected Response

| | Response Not Obtained

11.

12.

APPENDIX A
(E-0)
Page 6 of 10

EQUIPMENT VERIFICATION

ENSURE ABGTS operation:
a. ABGTS fans RUNNING.
b. ABGTS dampers OPEN:

+  FCO-30-148A.

«  FCO-30-146B.

+  FCO-30-157A

«  FCO-30-157B.

ENSURE at least four ERCW pumps
RUNNING, one on each shutdown
hoard preferred.

ENSURE ERCW supply valves
OPEN to running D/Gs.

ENSURE CCSHXC
ALT DISCH TO HDR B,
0-FCV-87-152, is open to position A.

a. Manually START fans.
b. Locally OPEN dampers.

Manually START pumps as
necessary.

IF ERCW can NOT be aligned to
running D/G,

THEN

EMERGENCY STOP affected
DIG.

Manually OPEN 0-FCV-87-152
to position A.

19 0f 28
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WBN REACTOR TRIP OR SAFETY INJECTION E-C
Rov 28
| Step | | Action/Expected Response | | Response Not Obtained 1
APPENDIX A
(E-0)
Page 7 of 10
EQUIPMENT VERIFICATION
13 CLOSECCS HXC
DISCHTOHDR A,
0-FCV-67-144.
14, MONITOR EGTS operation: Manually START fans OPEN
- EGTS fans RUNNING. dampers.

16.

« ENSURE dampers OPEN
VERIFY filter bank dp between
5 and 9 inches of water.

ENSURE CCS pumps RUNNING: Manually START pumps as
+ 1A-ACCS pump. necessary.

= 1B-B CCS pump.

+ C-50OR 2B-B CCS pump.

NOTE + The Upper and Lower Cntmt rad monitors sampling pumps
should be shutdown if the sample flowpath is isolated.

* The folowing equipment is located on 1-M-5.

CHECK CNTMT PURGE fans STOP fans and
STOPPED: . PLACE handswitch in
PULL-TO-LOCK.

20 of 28
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WBN

REACTOR TRIP OR SAFETY INJECTION

E-D
Rev 28

|Step | | Action/Expected Resoonse

| | Response Nct Obsained

18.

20.

APPENDIX A
(E-0)
Page 8 of 10

EQUIPMENT VERIFICATION

CHECK FUEL HANDLING EXH fans
STOPPED, Fuel and Cask ipading
dampers CLOSED:

ENSURE AB GEN SUPFLY and EXH

fans STOPPED.

NOTE » Dampers 1-HS8-30-158 and 2-HS-30-270 remain open duting ABL

ENSURE AB GEN SUP & EXH
dampers CLOSED.

ENSURE MCR & SPREAD RM
FRESH AIR dampers CLOSED:

+ FCOV-31-3.
+ FCV-314.

STOP fans and
PLACE handswitch in

FULL-TO-LOCK, manually CLOSE

dampers.

STOP fans and
PLACE handswiich
in PULL-TO-LOCK.

Manually CLOSE dampers.

Manually CLOSE dampers.

21 0f 28
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WBN REACTOR TRIP OR SAFETY INJECTION E-0
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[Step | | Action/Expected Response | | Response Not Obtained |
APPENDIX A
(E-0)
Page 9 of 10
EQUIPMENT VERIFICATION
21. ENSURE at least one CB EMER Manually START fan.
CLEANUP fan RUNNING and
associated damper OPEN:
» CB EMERG CLEANUP FAN A-A,
OR
Fan B-B RUNNING.
T EC0-318, OPEN. NOTIFY TSC if at least one
FCO-31-7. OPEN. damper NOT OPEN.
272. ENSURE at least one CB EMER PRESS Manually START fan.
fan RUNNING and associated damper
OPEN:
+ CB EMERG PRESS FAN A-A,
OR
FAN B-B RUNNING.
' %CR@'“ -6, OPEN. NOTIFY TSC if at least one
FCO-31-5, OPEN. damper NOT OPEN.

22 0f 28
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WEN REACTOR TRIP OR SAFETY INJECTION E-0
Rev 28
IStep | | Action/Expected Response | | Response Not Obtained |
APPENDIX A
(E-0)
Page 10 of 10
EQUIPMENT VERIFICATION
23. ENSURE Control Building fans Manually STOP fans.
STOPPED and dampers CLOSED:
+ SPREADING ROOM SUPPLY and NOTIFY TSC if any
EXH FAMS AND dampers. damper NOT CLOSED.

« TOILET & LKR RM EXHAUST FAN
AND dampers.

24 INITIATE Appendix B.

230f28
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WEN

REACTOR TRIP OR SAFETY INJECTION E-0

Rev 28

|step | | Action/Expected Response

| | Response Not Obtained

APPENDIX B

(E-0)

Page 1 of 1

PHASE B PIPE BREAK CONTINGENCIES

CHECK PHASE B actuated.
{(MISSP - 1-XX-55-6C, -6D)

ENSURE 1-FCW-32-110 CLOSED.

{CISP - 1-XX-55-6E)
[A-train, window 13]

ENSURE 1-FCV-67-107 CLOSED.

{CISP - 1-XX-55-6E)
[A -train, window 43]

ENSURE 1-FCV-70-52 CLOSED.
{CISP - 1-XX-55-6E)
[A -train, window 73]

ENSURE 1-FCV-70-140 CLOSED.

{CISP - 1-XX-55-6F)
[B -train, window 74]

WHEN PHASE B actuation occurs;

THEN
GO TO step 2.

DISPATCH AUO to perform
ATTACHMENT B1.

DISPATCH AUO to perform
ATTACHMENT B2.

DISPATCH AUO to perform
ATTACHMENT B3.

DISPATCH AUOC to perform
ATTACHMENT B4.

24 of 28
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WBN

REACTOR TRIP OF SAFETY INJECTION

E-0
Rev 28

P

ATTACHMENT B1
(E-0)
Page 1 of 1

CONTROL AIR ISOLATION

1. CLOSEO-ISV-32-1013- COCNTROL AIR EL 713 A3 HDR ISOL
[AR/S EL. 7713] {chain operated - behind Fuel and Waste Handling Bd. A}

IF 018V 32 1013 CANNCOT BE CLOSED,

THEN:

OPEN and DISCONNECT C&35 air compressor breakers:
ay J-DKR-32-25- 200V 80 3D 1AZ-A, C/AD

hy T1-BKR-32-26 - 480V 8N 3D 1B1-B, 03D

¢} J-BKR-32-27 - 480V AUX BLDG COM BD, Ci5C

dy J-BKR-32-43900A - 480V TURB BLDG CCOM BD, C/EC

=5 of 28
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WEN

REACTOR TRIP CR SAFETY INJECTION

E-0
Rev 28

ATTACHMENT B2
(E-0)
Page 1 of 1

ERCW ISOCLATION

1. UNLCCK AND CLOSE 1-18v-67-D238 - LOWER CNIW I VENIT LR 1B &10
ERCW SUP 1S0L JA2U//6921 (U-1 penetration room - North of AB Pipe Chase
Cooler 18-B in overhead)

26 of 28



| Appendix D Required Operator Actions Form ES-D-2 |

Page 41 of 55

WBN REACTOR TRIP OR SAFETY INJECTION E-0
Rev 28
ATTACHMENT B3
(E-0)
Page 1 of 1

CCS RETURN ISOLATION

1. CLOSE 1-ISV-70-700 RCP OIL COCOLER GCS RETURN ISOLATION
[A4/v EL. 710 U-1 Penetration Room] {(approximately 10 fi. North of Penetration
Room Cooler 18-B on mezzanine above RHR Sump Valve Room}

27 of 28
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ATTACHMENT B4
(E-0)
Page 1 of 1

CCS SUPPLY ISOLATION

1. CLOSE 1-I15V-70-516 REACTOR BUILDING CCS SUFPLY ISOLATICN
JABI EL. £37] (Bemind Elevater approximately 2 ft. west on mezzanine above
"A"CCS Heul Exclianget)

28 of 28
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WEN

LOSS OF GFFSITE POWER

ACE-35
Ravision 37
Page 7 of 28

3.3

Ln

HOTE

OPERATOR ACTIONS (Loss Of Both 181 KV Power Suppliss)

ACTION/EXPECTED RESPONSE

RESPONSE HOT OBTAINED

Operation or reglignment of any eguipment which is in service {or

remaved from service) as dirscted by A01-43 geries of ingtructions

requires Shift Manager approval.

CHECK sl 8.9 KV Shutdown
Bosrds ENERGIZFED.

ANHOUNCE lcss of power
over P&,

CHECK Station Service is supplied
from USS5Ts.

CHECK duration of the power cutage
will ke two hours ar mose.

CONHTACT the Cperations Duty
Specialist (ODS} o verify the
Telecommunications backup DiG

is supplying the telecommunications
buiiding equipment (their alarm
should be clear).

REFER TO AQI-43 saries

PERFORM the foliowing:

a. EMSURE Reacior TRIPPED.

b, "GO TO E-0 Reactor Trip Cr
Safety injection, WHILE
continuing with this inatruction.

** G0 TO Step 8.

CONTACT DS or HELP line (4357)
to dispatch personnel o ensure

&G to the communications building
eguipment operating propsrly.
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B35

WM LOSS OF OFFSITE POWER ftevision 37
Pagedof 3D

33 OPERATOR ACTIONS {Lozes Of Beth 181 KV Power Supglies)
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

. PERFRM ihe foliving for each bus
or board listed in the iakls below:
a. CLEAR white disagreement
Eghts.
k. PLACE &uio tansfer swifiches
o MANUAL.

BUSEBCARD BREAKER |D. TRANSFER SW.
£.2 KV Cormmon Board A 1528 1-%5-57-88 [1-M-1]
6.8 ¥V Cormmon Board B 1E25 ~RE-57-88 [2-M-1]
StartBus & 1512 START BUS 1 [ECH]
StzriBus 8 a1 START BUS 2 [ECB]
P SartBus & 2512 RLP ST BUS A [ECB)
ROP ZartBus B 2812 RCP ST BUS B [ECH]
7. CHECK RCP's OFF. = Gl TO Steg G,
a. PLACE normal supply hand switch
for each HCP to STOFR {pushed in)
position {spring relurn 1o
red-pson .
8. PLACE zltemate supply hand switch
far ezch BOP fo MANLUAL (pushed in)
and then STOP position [spring retum
to mid-positizn].
1. CHECK Unitin Mode 8 G0 TO ATTACHMENT { "Lonirod

O Plant Systems Duning LODOP
{Loss Of Offsite Powerl",
AND

* GO TO CAUTION price to Slep 12,
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ACE35
WEN LSS OF OFFSITE POWER Rewvision 37
Page 8of 39
313 OPERATOR ACTIONS {Loss OF Both 181 BV Power Supgplies)
ACTION/EXPECTED RE SFONSE RESPONSE NOT OBTAINED

11, SUSPEND core aierations.

CAUTION Deenergizing both 89Kv commen boards will cause fire-RSW
header pressure te drop quickly {loss of RCW pumps), deluge
type fire protection valves may open.

1 CHECK 2.8 KV Common Board & ENERGIZE the deenergized
transferred to aliemate faed {USETs). 2.8 KV Common Board from the
assooisted USET IF the Unit s nol
tripped.

3 NOTIFY Northeast Arez Dispatcher
[MEAD] of loss of 181Ky ¥inels), and
request lines retumed to ssnige.

14. REFER TO EFiP-1, Emesgency Flan
Classification Flowcharh

3. DETERMINE
classifcation of svent, and

b. HITIATE manning the TSC. b. IFTSC i NDT ok
if necessary} mannad,
THEN

REFER TO TH128, and
PLACE ERCW strainsrs &
fraveling scresns in
condinuous backwash par

S0LE7.01.
15 CHECHK cooding water svailable PERFORM controlled shutdown
to Becondary Systems UBING GO, G0-5, and GO-8

(RCW Pumps ruresing ). as spplizabls,
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ACI-35
WEN LSS OF OFFSITE POWER Revision 37
Hage 10 of 38

33 OPERATOR ACTIONS (Loss Of Beth 181 KV Power Suggplies)
ACTICN/EXPECTED RESPONSE RESPONSE NOT OBTAINED

18 DISPATCH personns! io the
following locations o inspect
for eguipment abnoemaiitiss:

+« HFsayroom.

« LGBV CSET swilchgear
heusing.

+  Siart bus switchgear

housing.
17. CHECK controd air NORMAL: REFER TO &01-10, Loss of
_ Cantrol Air.
» Heguired comgressors
renning [FT4MITOEL
+«  Pressure between
S0 ang 105 psig [TAMITEERL
12, CHECK zuyx air header pressure REFER TG ADi-10, Loss of
greztes than 75 psig [1-M-18] Congrol Air.

15, DISPATCH U0 1o C¥G Bldg o
reonitor DIG conditions USING
5G1-82 series, Appendix &,
for sperating parameters.
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L0585 OF OFFSUVEPOWER

A 35
Fewsion 37
Page 11 of 38

33

2.

KOTE

OPERATCOR ACTIONS [Loss Of Both 81 BV Power Supplies)
BESPONSE NOT QBTAINED

ACTIONIEXPECTED RESPONSE

REFER TO &ttachmeni 3 for
considerziions for recovery fom
less of beth 1618 lines.

B0 NOT CONTINUE this instruction
UNTIL ore 16818V powe ine

has hsen resnergired

EMSURE stalicn servics retumed to KORRMAL,

USING applicable secticns from the folowing:

Bus or Boargd Instuction

6.0Ky Btat Buses | S0OL200.01

§.8ky RCP Ztasy | 80420002
Buses

6.4ky Comm. Bds. [ S01-200.03
AEE

g.Hky Unt Bds, SLI-2UT zenES

8.0k BCP Bds. 201-202 series

ENSURE 5.9k 20 Bdsretumed to NCRMAL
with BiGs removed from service after
ey slard and sebaaed b slomdby
aligmmeny, USING applisabie sections

from the bllowing:

Ciesel Sensralor | Inshuction

LT SRR M
18-8 S0E202
28-5 S01-82.03
28-8 018204

Aachment 3 prowides reference o applicable Tech Specs sz well a3
recovery actions for loss of both 181KV Enes.
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ACH17
WBN TURBINE TRIP Revision 43
Page 11 07 26

3.3 BOF Realignment
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

CAUTION Performance of this instruction should not be
allowed to delay or interfere with actions required by
applicable emergency procedures or abnormal
operating procedures.

NOTE 1 Control room operators may initiate shutdown of pumps
and equipment from the benchboard immediately after a
trip. Performance of this instruction will subsequently
verify proper secohdary eguipment alignment.

NOTE 2 Steps in this section and items in Attachment 1 may be
performed out of sequence.

1. DISPATCH turbine building NAUO to
perform Aftachment 1.

2. NOTIFY condensate demineralizer
NAUO prior to Cperator initiated
press changes in condensate.

3 REMOVE generator excitation from
Service:

a. PLACE voitage regulator to TEST.
b. ZERO exciter base adjuster.
€. OPEN exciter field breaker.

d. PLACE exciter reguiator control
to OFF.
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WEBN TUREBINE TRIP Revision 43
Page 12 of 26
3.3 BOP Realignment (Continued)
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
4. MONITOR main turbine:

WHEN less than 1500 rpm,
THEN:

« ENSURE seal oll backup
pump RUNNING.

» ENSURE turning gear oil
pump RUNNING.

WHEN less than 600 rpm,
THEN

ENSURE bearing lift oil
pump RUNNING.

WHENM turbine is at ZERO
RPM,

THEN

ENSURE turbine on tuming
gear.

MAINTAIN MTOT lube oil

temp between: 95° and 106°F
(may require RCW isolation if
TCW has excessive leakage).

MAINTAIN GENERATOR H2
{Cold Gas) temp 95°F

{may reqguire RCW isolalion
TCV has excessive leakage).

ENSURE Gland Steam Spillover
Bypass valve is CLOSED using
1-HS-47-191A,
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AOI17
WEBN TURBINE TRIP Revision 43
Page 13 0f 26
3.3 BOP Realignment (Continued)

ACTION/EXPECTED RESPONSE

ALIGN MSRs:

PUSH RESET on MSR
control panel.

CLOSE MSR HP steam
and bypass isol.

ENSURE MSR warming
valves CLOSED.

. OPEN MSR startup vents.

CLOSE MSR operating vents.

CHECK MS1Vs OPEN.

RESPONSE NOT OBTAINED

IF vacuum is to be maintained,
THEN

ENSURE awxiliary boller is
aligned for steam seals.



| Appendix D Required Operator Actions Form ES-D-2 |
Page 51 of 55
AQH17
WEN TURBINE TRIP Revision 43
Page 14 01 20
3.3 BOP Realignment {Continued)

10.

ACTION/EXPECTED RESPONSE

ENSURE adequate FW press:

a.

ENSURE iwo hotwell pumps
RUNNING.

iF FW isplalion reset,

THEN

ENSURE one condensate booster
pump RUNNING if needed Tor unit
conditions.

ENSURE CNDS demin pumps OFF.

. STOP #3 HDT pumps, and

CLOSE the discharge valves to
condensate heater strings. Notify
NAUO performing Attachment 1
that #3 HODT pumps are stopped.

STOP #7 HDT pumps, and
CLOSE the discharge valves to
condensate heater sirings.

SHUTDOWN any MPW pump NOT
required.

SHUTDOWN any RCW pumps NOT
required.

SHUTDOWN any CCW pumps NOT
required.

RESPONSE NOT OBTAINED
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Required Operator Actions
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WEN

TURBINE TRIF

AQK1Y
Revision 43
Page 15 of 26

4.3

11.

12.

BOP Realignment (Continued)
ACTION/EXPECTED RESPONSE

ALIGN exitraction steam valves
and drain valves:

a. CLOSE #1 and #2 Heater
extraction steam valves.

. ENSURE furbine drain valves
OPEN.

c. OPEN MFW pump turbine
drain vaives.

FERFORM as required:

a. ©BTAINM switching instructions
from NEAD, and
©PEN main generator PCB(s)
BACDS.

b. PULL-TO-LOCK bus duct
cooling fans.

€. WERFY MTOT and seai oil
temps STABLE and trending
to G5°F.

IF MFW isolated to steam
generators,

THEN

REQUEST Chem Lab sample
condensate and feedwater
prier 1o re-admitting water to
SfGs from condensate-
feedwater system.

RESPONSE NOT OBTAINED

Page 52 of 55
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3.3 BOP Realignment {Continued)

15.

16.

ACTICN/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

IF EGTS started,

THEN

SHUTDOWN one frain after 30
minutes and place in P-AUTO!

REFER TO 301-85.02,
Emergency Gas Treatment
System, section on Autc
EGTS Aciuation.

IF ABGTS started,

THEN

SHUTDOWN one frain after 30
minutes and place in P-AUTO:

CAUTION

REFER TO S0I-30.06,
Auxitiary Bullding Gas
Treatment System,
section on Auto Start
of ABGTS.

Rx trip bkrs must be cycled to allow reset of MFW when isolated
by §i, HI-HI §/G level, or flood level in MS valve vault room. if

any Si signal is present with Auto Si blocked, cycling Rx trip bkrs

will initiate Si actuation.

IF MFW NOT in service,
THEN
- ESTABLISH MFW;

REFER TO Aftachment 2,
Establishing MFW Following
Reacior Trip.
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ACI17
WEN TURBINE TRIP Revision 43
Page 17 of 26

3.3 BOF Realignment (Continued)

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
17. CHECK &/G NR levels between IF 8/G leyel can NQT be
38% and 50%. maintained,
THEN

START B4-D AFW pumps.

18. RETURN TO applicable Instruction.

- END OF SUBSECTION -
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Page 55 of 55
WEN LOSS OF REACTOR OR SECONDARY COOLANT g"’ .
ev 1
APPENDIX E
(E-1)
Page 1 of 1
EQUIPMENT EVALUATION

1. EVALUATE plant equipment and systems needed to support long term cooling
and recovery actions, as time and personnel availability permits:

a. Cntmt isolation Siatus.

b. Emergency Gas Treatment System:
One train in operation, REFER TO S0OI1-65.02.

¢. Auxiiiary Building Gas Treatment:
One train in operation, REFER TO S0I1-30.06.
d. Auxiliary Buiiding 1sclation alignment:
REFER TC S01-30.06.
€. Main Conirol Room Isolation alignment:
REFER TO S0OI-31.01.

f. ERCW System:
Both frains in operation.

g. Component Cooling Water System:
Both trains in operation.

22 of 22



WBN .Administration Of The TI-7.012
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Appendix A

(Page 1 of 1)
Reactivity Control Plan (Example Form)

Station:_ wBN Unit: 1 Cycle: 10 Burnup: 150 MwD/MTU Revision: 0
Preparer: / Reviewer: /
/ Date RXE / Date
Approver: / Authorizer: /
) RXES or designee / Date Ops /  Date

RXE support required Onsite? OYes MNo Describe: n/a

Title of Reactivity Control Plan: Turbine Valve Testing (BOL)

Assumptions: 1. Fuel is conditioned to 100% RTP.
2. Reactor ramped from 100% RTP to 93% RTP at 10%/hr.
3. Power held constant at 93% RTP for 8 hours.
4. Reactor power ramped to 100% RTP at 5%/hr.
Major Steps: 1. Unit is ramped from 100% to 93% at 10%/hr.
2. Unit is maintained at ~93% RTP for 8 hrs.
3. Unit is ramped to 100% at 5%/hr.
4. Unit is maintained at 100%.

Detailed Description:

NOTE : See attached plots.

NOTE: Allowing Tave drift will typically reduce the total amount of
necessary boration and dilution.

NOTE: Use BEACONDH ICS Screen so long as DOGHOUSE ICS Screen shows AFD is
within the +/~- 3% band.

NOTE: Ramping linearly without holds will reduce the total amount of
necessary boration and dilution.

NOTE: Fuel deconditioning does not apply to this downpower as the unit

will be returned to 100% RTP within 24 hours, per TI-45.

Unit Ramped from 100% RTP to 93% RTP:

1. INITIATE ramp to 93% RTP at 10%/hr.
2. BORATE 130 gal BA.
3. INSERT Control Bank D to 207 steps for AFD control.

Unit Held at 93% RTP:

1.
2.
3.

DILUTE 374 gal PW for Xenon build-in.
MATINTATIN Control Bank D at 207 steps for AFD control.
BORATE 20 gal BA for Xenon burnout.

Unit Ramped to 100% RTP:

1.
2.
3.

INITIATE ramp to 100% RTP at 5%/hr.
DILUTE 610 gal PW.
WITHDRAW Control Bank D to 216 steps.



WBN Administration Of The TI-7.012
1 Reactivity Briefing Sheets And Rev. 0004
Reactivity Control Plans Page 21 of 23

Turbine Valve Testing (BOL)

Continued
Full Power Maintenance:
1. BORATE 100 gal BA to compensate for Xenon burnout.
2. WITHDRAW AND MAINTAIN CBD at 220 steps.
3. DILUTE as necessary to compensate for Xenon build-in. Dilution rates may start

out at ~25 gal PW per hour, but will taper off quickly as Xenon builds in.

Critical Parameter Limit Required Action

Rate of Power Increase Ag specified in TI-45 Reduce ramp rate or hold power
until limits satisfied.

Activated: / Terminated: | /
SM or US / Date SMor US / Date




SHIFT TURNOVER CHECKLIS
Page 1 of 2

T

SHIFT TURNOVER CHECKLIST

Off-going - Name

Page of
0 sm
K US/MCR Unit
[0 vo Unit
[0 AuUO Station
[] STA (STA Function)

On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:

1A Containment Spray pump out-of-service for pump bearing replacement. Expected return to service in 12

hours. LCO 3.6.6.A was entered 4 hours ago. A Severe Thunderstorm Warning has been issued for Rhea,

Meigs and McMinn Counties for the next 2 hours.

. SI/Test in progress/planned: (including need for new brief)
1-TRI-47-3, “Main Turbine Steam Inlet Valve Testing.”

. Major Activities/Procedures in progress/planned:

100% power, BOL. RCS boron is 1031 ppm. Control Bank D is at 220 steps. Train A/Channel I Work Week.

Perform a load reduction to 93% support turbine valve tests and EHC control calibrations.

Currently in GO-4, “Normal Power Operation,” Section 5.3, Unit Shutdown from 100% to 30% Reactor,”

at Step 12. Reactivity Plan for the power maneuver has been provided by Reactor Engineering.

. Radiological changes in plant during shift:
None planned

Part 2 - Performed by on-coming shift

O A review of the Rounds sheets/Abnormal readings (AUOs only)
Review the following for changes since last shift turnover:

[0  Standing Orders [0 LCO(Gs) in actions (N/A for AUOs)
[0 TACFs(N/AforAUOs) [  Operator workarounds, burdens

and other challenges

O A review of the Operating Log since last held shift or 3 days, whichever is less.

(]
O

PER review (N/A for AUOs)

Immediate required reading.

Part 3 - Performed by both off-going and on-coming shift

O] A walkdown of the MCR control boards (N/A for AUOs)
Relief Time: Relief Date:

TVA 40741 [08-2009] Page 1 of 1

OPDP-1-1 [08-03-2009]




SHIFT TURNOVER CHECKLIST
Page 2 of 2

SHIFT TURNOVER CHECKLIST

Page of
0 sm
[0 usmcr Unit 3
X vo Unit Off-going - Name
O Avo Station
[0 STA (STA Function) On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions: .
1A Containment Spray pump out-of-service for pump bearing replacement. Expected return to service in 12
hours. LCO 3.6.6.A was entered 4 hours ago. A Severe Thunderstorm Warning has been issued for Rhea,
Meigs and McMinn Counties for the next 2 hours.

. SI/Test in progress/planned: (including need for new brief)
1-TRI-47-3, “Main Turbine Steam Inlet Valve Testing.”

. Major Activities/Procedures in progress/planned:
100% power, BOL. RCS boron is 1031 ppm. Control Bank D is at 220 steps. Train A/Channel I Work Week.
Perform a load reduction to 93% support turbine valve tests and EHC control calibrations.
Currently in GO-4, “Normal Power Operation,” Section 5.3, Unit Shutdown from 100% to 30% Reactor,”
at Step 12. Reactivity Plan for the power maneuver has been provided by Reactor Engineering.

. Radiological changes in plant during shift:

Part 2 - Performed by on-coming shift

O A review of the Operating Log since last held shift or 3 days, whichever is less.

0O A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following for changes since last shift turnover:

[ Standing Orders [0 LCO(s)in actions (N/A for AUOs) 1 PER review (N/A for AUOs)
[0 TACFs (N/A for AUOs) []  Operator workarounds, burdens [0  Immediate required reading.

and other challenges

Part 3 - Performed by both off-going and on-coming shift

[0 A walkdown of the MCR control boards (N/A for AUOs)

Relief Time: : Relief Date:

TVA 40741 [08-2009] Page 1 of 1 OPDP-1-1 {08-03-2009]



ppendix D Scenario Outline Form ES-D-1 |

Facility: Watts Bar NRC Exam 1 Scenario No.: 2 Op Test No.: 1
August 2010 ‘
Examiners: Operators: SRO
RO
'BOP
Initial Conditions: Train B/Channel || Work Week. Perform a load reduction to 75% power at 2%/minute to

support removing the 1B MFP from service.

Turnover: 100% power, MOL.. RCS boron is 747 ppm. Control Bank D is at 220 steps. Train B/Channel Il Work
Week. 1B MD AFW pump out-of-service for pump bearing replacement. Expected return to service in 18
hours. 1B MFP turbine and pump vibration alarms are currently lit and Operations Management has
directed a load reduction to 75% using AOI-39 at 2%/minute to remove the MFP from service.

Event Malf. No. Event Event Description
No. Type*
1 n/a N-BOP Reduce power to shutdown 1B Main Feedwater Pump.
R-RO .
2 fw018b C-BOP 1B Main Feedwater Pump vibrations increase, requiring the pump to be
TS-SRO tripped. Entry into AOI-16, “Loss of Normal Feedwater,” is required, and a
Tech Spec evaluation of Axial Flux Difference must be conducted.
3 pic-1-13a open | C-BOP SG 2 PORV controller fails, causing PORV to open. Entry into AOI-38,
TS-SRO “Main Steam or Feedwater Line Leak,” is required. Requires Tech Spec
evaluation.
4 edO6a C-RO 1A-A CCP trips on instantaneous overcurrent. Requires entry into AQI-20,
TS-SRO “Malfunction of Pressurizer Level Control System.” Requires Tech Spec
evaluation.
5 rc13d I-RO Pressurizer Spray Valve 1-PCV-68-340D opens, requiring transfer of the

controller to MANUAL to close of the valve. Requires entry into AOI-18,
“Malfunction of Pressurizer Pressure Control System.”

6 rc02d M-Ali RCP 4 trips, requiring a reactor trip. Crew enters FR-S.1.”Nuclear Power
rp0ic Generation/ATWS.”
7 rp55a C-BOP 1A Motor Driven and the Turbine Driven Auxiliary Feedwater Pumps fail to
rp55¢ automatically start, requiring manual starts. :
8 hs-62-138a C-BOP 1-FCV-62-138 fails closed, requiring local operation to begin boration.
close
9 msOd M-All Steam line break inside containment on SG 4. Requires entry into E-0,
“Reactor Trip or Safety Injection and E-2, “Faulted Steam Generator
Isolation.”.

*

(N)ormal, (R)eactivity, (l)nstrument, (C)omponent, (M)ajor

Appendix D Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9



Appendix D

Scenario Outline Form ES-D-1

Scenario 2 - Summary

Initial Condition

Train B/Channel Il Work Week. Perform a load reduction to 75% power at 2%/minute to
support removing the 1B MFP from service.

Turnover

100% power, MOL. RCS boron is 747 ppm. Control Bank D is at 220 steps. Train
B/Channel I Work Week. 1B MD AFW pump out-of-service for pump bearing
replacement. Expected return to service in 18 hours. 1B MFP turbine and pump vibration
alarms are currently lit and Operations Management has directed a load reduction to 75%
using AOI-39 at 2%/minute to remove the MFP from service

Event 1

Event 2

Event 3

Event 4

Event 5

Event 6

Event7

Event 8

Event 9

Reduce power to shutdown 1B Main Feedwater Pump.

As power is reduced, 1B Main Feedwater Pump and Motor vibrations increase to 10 mils
(indicated on the Integrated Computer System (IC8)), requiring the SRO to direct the BOP
operator shutdown the pump. The SRO enters and directs the actions of AOI-16, “Loss of
Normal Feedwater.” The SRO enters Tech Spec LCO 3.2.3 Axial Flux Difference Condition
A and informs the crew that AFD must be restored within 30 minutes. The SRO directs the
RO to perform a boration to restore AFD to within limits. The SRO enters and exits LCO
3.4.1, RCS Pressure, Temperature and DNB Limits, Condition A.

Controller 1-PIC-1-13A, SG 2 PORV PCV-1-12, fails causing the PORV to open. The BOP
reports the PORV open. The SRO enters AOI-38, “Main Steam or Feedwater Line Break,”
and directs the BOP to close the PORV. The SRO evaluates conditions and enters Tech
Spec 3.7.4, Atmospheric Dump Valves, Gondition A.

1A-A CCP trips on instantaneous overcurrent. The SRO enters AOI-20, “Malfunction of
Pressurizer Level Control System,” and directs actions for the 1A-A CCP. The SRO
evaluates conditions and enters LCO 3.5.2.ECCS - Operating, Condition A and Tech
Requirement 3.1.4, Charging Pumps -Operating.

Controller 1-PIC-68-340D, Loop 1 Spray Contro! fails, causing the spray valve to open.
The RO reports the spray valve open and closes the valve using the controller in MANUAL.
The SRO enters and directs actions of AOI-18, “Malfunction of Pressurizer Pressure
Control System.” The SRO enters and exits LCO 3.4.1, RCS Pressure, Temperature and
DNB Limits, Condition A.

RCP 4 trips, requiring a reactor trip. The reactor does NOT trip. RO and BOP take
immediate operator actions associated with FR-S.1, Nuclear Power Generation/ATWS.
The SRO enters and directs actions of FR-S.1.

1A Motor Driven and the Turbine Driven Auxiliary Feedwater Pumps fail to automatically
start, requiring manual starts.

1-FCV-62-138 fails to open, requiring local operation to begin boration. Performance of
FR-S.1 steps direct the BOP to contact an AUO to locally attempt to open 1-FCV-62-138.
Report from the field is that 1-FCV-62-138 is mechanically bound. BOP directs 1-ISV-62-
929 Boration Valve to be closed.

Steam line break inside containment. Requires transition from FR-S.1, “Nuclear Power
Generation/ATWS,” to E-0, “Reactor Trip or Safety Injection,” and a transition to E-2,
“Faulted Steam Generator Isolation.” The scenario is terminated upon transition to ES-1.1,
“SI Termination,” from E-2, “Faulted Steam Generator Isolation,” or E-1, “Loss of Reactor
or Secondary Coolant.”

Appendix D

Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




IAppendix D

Scenario Outline Form ES-D-1

Scenario 2 - Critical Task Summary

Critical Task 1

From WOG
Critical Task List
for FR-S.1. C

Critical Task 2

From WOG
Critical Task List
for FR-S.1, A

Critical Task 3

From WOG
Critical Task List
for FR-S.1, B

Critical Task 4

From WOG
Critical Task List
for E-2, A

Insert negative reactivity into the core by at least one of the following methods before
completing the immediate-action steps of FR-S.1:

e Insert RCCAs

Reactor trip must be verified to ensure that the only heat being added to the RCS is from
decay heat and reactor coolant pump heat. The safeguards systems that protect the plant
during accidents are designed assuming that only decay heat and pump heat are being
added to the RCS. If the reactor cannot be tripped, then the control rods should be
manually inserted into the core in order to decrease reactor power.

Manually trip the main turbine.

The turbine is tripped to prevent an uncontrolled cooldown of the RCS due to steam flow
that the turbine would require. For an ATWS event where a loss of normal feedwater has
occurred, analyses have shown that a turbine trip is necessary (within 30 seconds) to
maintain SG inventory.

Manually start the AFW pumps.

The MD AFW pumps start automatically on an Sl signal and SG low level to provide feed
to the SGs for decay heat removal. If SG levels drop below the appropriate setpoint, the
turbine-driven AFW pump will also automatically start to supplement the MD pumps. The
ATWS analyses have shown that actuation of AFW within 60 seconds after the failure to
scram provides acceptable results.

Isolate the faulted SG before transition out of E-2.

Isolation of the feedwater to the faulted SG maximizes the cooldown capability of the non-
faulted loops following a feedline break and minimizes the RCS cooldown and mass and
energy release following a steamline break. Isolation of steam paths from the faulted SG
also minimizes the RCS cooldown and mass and energy release to containment. In
addition, isolation of these steam paths could isolate the break.

Appendix D

Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 2 Event # 1 Page 1 of 47
Event Description: Reduce power to shutdown 1B Main Feedwater Pump.
Time i Position Applicant’s Actions or Behavior

EXAMINER: The following actions are from AOI-39, “Rapid Load Reduction,” Section 3.2,
“Power Reduction From Greater than 50% Power.”

CAUTION Condenser Backpressure limits are on previous page.

CAUTION TURBINE MANUAL Operation requires continuous operator monitoring and control.

CAUTION LOSS OF CONDENSER VACUUM may be made worse if steam dumps are
actuated. AOI-11 requires T-ave and T-ref be maintained within 3°F.

NOTE If the initiating condition is corrected, the power reduction may be terminated.

1. ESTABLISH a turbine load reduction rate less than or equal to
5%/min:

a. PLACE turbine in IMP IN

SRO - ~.b. SET a desired load in the SETTER with the REFERENCE
RO ~ CONTROL.

- ¢. SET the LOAD RATE at less than or equal to 5%/min.
d. DEPRESS GO pushbutton.

CAUTION  Over boration may result in excessive rod withdrawal or Tavg lower than desired
for at power conditions.

NOTE * Rod Control should remain in automatic for Tavg Control

* Reactivity Briefing Sheet, “Thumb Rules” (page 3), lists boration flows and
volumes for different reduction rates.

» Effect of boration will lag behind turbine load reduction and can be compensated
for by temporarily increasing boric acid flow rate above recommended rate.
2. INITIATE a manual boratlon

a. DETERMINE recommended boration ﬂow rate and volume
from Reactivity Briefing Sheet:

b INITIATE normal boratlon :
= 1) ADJUST BA flow controlter 1 FC 62 139 1o desnred flow -
RO -~ rate. L
. 2)ADJUST BA batch counter 1-FQ-62-139 to requlred
e quantlty
3) PLACE mode selector 1-HS-62- 14OB to BOR.
- 4) PLACE VCT makeup control 1-HS-62-140A, to START.
5) VERIFY desired boric acid flow indicated on 1-FI-62-139.

EXAMINER: The followmg actions are taken from S0I1-62.02,”Boron Concentration
Control,” Section 6.7, “Minor Boration.”




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 2 Event # 1 Page 2 of 47
Event Description: Reduce power to shutdown 1B Main Feedwater Pump.
Time " Position Applicant’s Actions or Behavior
NOTES

1) Section 6.7, may be reproduced, laminated, displayed, reused, etc. as desired.

2) Minor Boration is defined as the addition of Boric Acid done several times each shift early in
core life, to compensate for burnable poison burn-up, and maintain Tavg on program.

RO [1] ENSURE 1-HS-68-341H, BACKUP HEATER C [1 M-4], is ON, to
equalize RCS-Pzr CB.
RO [2] ADJUST 1-FC-62- 139, BATO BLENDER [1-M-6], for desired
flow rate.
RO [3] ADJUST 1-FQ-62-139, BA BATCH COUNTER [1 -M-6}, for
 required quantity. :
RO [4] PLACE 1 -HS-62-140B, VCT MAKEUP MODE [1 -M-6], in BOR,
[5] TURN 1-HS-62-140A, VCT MAKEUP CONTROL [1-M-6], to
RO START. ,
[56.1] CHECK Red I{ght is LIT.
[6] MONITOR the foliowing parameters: :
" [ Instrument Location Parameters
1 1-P1-62-122 1-M-6 VCT PRESS
1 1-L1-62-120A 1-M-6 VCT LEVEL
RO 1-F1-62-139 1-M-6 BA TO BLENDER FLOW
| 1-FQ-62-139 1-M-6 BA BATCH COUNTER
1-F1-62-142 1-M-6 PW TO BLENDER FLOW
| 1-FQ-62-142 1-M-6 PW BATCH COUNTER
1 1-L1-62-238 1-M-6 BATALEVEL
1-11-62-242 1-M-6 BAT CLEVEL
RO [71 WHEN Boration is COMPLETE THEN :
PLACE 1-HS-62-140B, VCT MAKEUP MODE in AUTO.
RO [8] TURN 1-HS 62-1 40A VCT MAKEUP CONTROL to START
[8.1] CHECK Red lightis LIT. f
RO [9] RETURN 1-FC-62-139, BA TO BLENDER [1 -M- 6}, to desrred
flow rate. :

EXAMINER: The following actions are from AOI-39, “Rapid Load Reduction,” Section 3.2,
“Power Reduction From Greater than 50% Power.”

NOTE AFD green target band can be monitored using ICS Turn On code DOGHOUSE.

3. MONITOR rod position:
RO * Rods above Lo- Lo‘msertion' limit
» AFD within Target Band




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 2 Event # 1 Page 3 of 47
Event Description: Reduce power to shutdown 1B Main Feedwater Pump.
Time I Position H Applicant’s Actions or Behavior

SRO 4. REFER to EPIP-1, Emergency Plan Classification Flowchart.
EXAMINER: Step is N/A for given conditions.

SRO 5. NOTIFY the Load Coordinator of the required load reduction and
expected ramp rate.

NOTE If reactor power is stabilized at a lower level a drop in Tavg will occur due to Xenon build
up. Dilution may be required to maintain power level.

6. MONITOR Tavg and Tref:
* Tavgtrending to Tref.
= Mismatch less than 5°F.

SRO
RO

SRO 7. CHECK rate of power reduction is rapid enough for existing plant
conditions. ,

SRO 8. NOTIFY Cnds Demin AUQ of impending pmp shutdowns.

SRO 9. WHEN rated thermal power change exceeds 15% in one hour,
- NOTIFY Chemistry to initiate 1-S1-68-128. :

EXAMINER: Further steps of AOI-39, “Rapid Power Reduction” are not included, since
the crew will only reduce power to 85%, and the remainder of AOI-39 steps are power
level dependent. Simulator Operator enters Event 2.

SRO Crew Brief would typically be conducted for this event as time
allows prior o the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.
Maintenance Personnel — Typically Maintenance Shift Supervisor

(MSS). {Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to modify the severity of malfunction fw18b to 100 to increase 1B

MFP vibrations to greater than 10 mils after applicants have decreased power by
approximately 5%.
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Op Test No.: NRC Scenario # 2 Event # 2 Page 4 of 47

Event Description: 1B Main Feedwater Pump vibrations increase, requiring the pump to be tripped.
Entry into AOI-16 is required, and a Tech Spec evaluation of Axial Flux Difference
must be conducted.

Time E Position E Applicant’s Actions or Behavior

Indications:

Main Feedwater Pump 1B vibrations are sufficiently high at the beginning of the scenario for 53-
D, “TURBINE VIBRATION HI”, and 54-D, “PUMP VIBRATION H!” to be LIT.

When the severity of the vibration malfunction is raised, the ICS display will indicate 1B Main
Feedwater pump and turbine and bearing vibrations are above the criteria for stopping the MFP.

Diagnoses and announces 1B MFP vibrations rising above setpoints -

BOP for pump removal. . :
May trip 1B Main Feedwater pump, to comply with ARI 53-D and 54-
BOP D corrective actions and directions provided in the Shift Turnover

Instructions.

Enter and direct actions of AQI-16, “Loss of Normal Feedwater,” Sub
SRO Section 3.5, “MFWP TRIP greater than or equal to 800 MWe (67%
Turbine Load).”

EXAMINER: The following actions are taken from AOI-16, “Loss of Normal Feedwater,”
Sub Section 3.5, “MFWP TRIP greater than or equal to 800 MWe (67% Turbine Load).”

EXAMINER: During the runback, it is likely that RCS pressure will drop below the DNB
limit of Tech Spec LCO 3.4.1 (2214 psig). The RO will notify the SRO of the entry, and
report when pressure returns above 2214 psig.

1. (p) IF loss of S/G level is imminent, THEN TRIP reactor, and **
GO TO E-0, Reactor Trip or Safety Injection.

BOP 2. CHECK turbine load less than or equal to 1000 MWe (85%).

3. PLACE tripped MFP recirc valve controller in MANUAL, and
CLOSE recirc valve. :

BOP 4. CHECK turbine load less than 800 MWe (67%),

4. RESPONSE NOT OBTAINED:
ENSURE Standby MFWP running.

BOP

BOP-

BOP
- Since the standby MFWP is running, the portion of the RNO
addressing actions to reduce load further are not provided.
BOP 5. ENSURE MFWP speed rising to control S/G A-P and levels on

program.

CAUTION Continued load reductions below 800 MWe should be done using normal
turbine controls at less than or equal to 5% min.

6. ENSURE adequate feed flow for existing conditions:
BOP « Feed flow greater than or equal to steam flow.
' S/G levels returning to program.

RO 7. ENSURE T-avg and T-ref within 3°.
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Op Test No.: NRC Scenario # 2 Event # 2 Page 5 of 47

Event Description: 1B Main Feedwater Pump vibrations increase, requiring the pump to be tripped.
Entry into AOI-16 is required, and a Tech Spec evaluation of Axial Flux Difference
must be conducted.

Time " Position H Applicant’s Actions or Behavior

CAUTION Runback may result in exceeding Tech Spec 3.2.3 limits on Axial Flux
Difference (AFD).

SRO 8. MONITOR AFD within limits of LCO 3.2.3.

8. RESPONSE NOT OBTAINED:
(p) INITIATE boration to return AFD within limits.

After the runback occurs, the SRO will enter Tech Spec LCO
3.2.3, Axial Flux Difference, Condition A, requiring power to be
SRO reduced lo less than 50% RTP if AFD is not restored to within
limits within 30 minutes. Boration will be in accordance with TI-
7.012, approximately 262 gallons of boron.

The crew may place control rods in MANUAL and begin a series
of controlled rod withdrawals in order to return AFD to within
limits as the boration is taking place.

9. IF feed flow greater than 40%, THEN ENSURE tripped MFWP
turbine condenser valves CLOSED:
¢ Pump A, 1-FCV-2-205 and -210,

BOP OR

¢ Pump B, 1-FCV-2-211 and -216.

Since the 1B MFP was tripped, 1-FCV-2-21 1 and 1-FCV-2-216
will be verified closed.

BOP 10. MONITOR reg valves controlling S/G levels on program.

11. LOCALLY MAINTAIN oil temp between 110 to 130°F on running
BOP Standby MFP using 1-THV-24-948 -

Report from the field will state that current temperature is 120°F

12. IF C-7 LOSS OF LOAD STM DUMP INTERLOCK annunciator
LIT [66E], THEN

BOP a. ENSURE steam dump valves have zero demand.
b. RESET loss-of-load interlock with steam dump mode switch,
SRO 13. ENSURE COndensate System Pumps in service as necessary:

o REFER TO GO-4, Normal Power Operation.

14. IF reactor power dropped by greater than or equai to 15% in one
SRO hour, THEN NOTIFY Chemistry to initiate power change
sampling requirements.

BOP 15. CHECK VALVE POS LIMIT LIT.
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Op Test No.: NRC Scenario # 2 Event # 2 Page 6 of 47

Event Description: 1B Main Feedwater Pump vibrations increase, requiring the pump to be tripped.
‘ Entry into AOI-16 is required, and a Tech Spec evaluation of Axial Flux Difference
must be conducted.

Time " Position E Applicant’s Actions or Behavior

16. RETURN valve position limiter to normal:
a. ENSURE turbine in IMP OUT

BOP - “h.(p) REDUCE turbine load setpoint using REFERENCE
CONTROL V (lower) AND GO button until VALVE POS LIMIT
LIGHT not LIT, '~

¢. SET valve position limiter to 95%.
SRO 17. INITIATE repairs on fajled pump.
SRO 18. RETURN TO Instruction in effect.

Crew Brief would typically be conducted for this event as time

SRO allows prior to the next event.
Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 3.
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Op Test No.: NRC Scenario # 2 Event # 3 Page 7 of 47
Event Description: 8G 2 PORV controller fails, causing PORV to open. Tech Spec evaluation.
Time Position E Applicant’s Actions or Behavior
Indications:

RED indicating light on 1-HS-1-12 LIT.

RCS temperature dropping.

Reactor power rising on all power range monitors.

BOP Diagnose and announce failure of SG PORV 1-PCV-1-12 open.

May place 1-PIC-1-13A PORV controtler in MANUAL and attempt to
close,

BOP May transfer handswitch 1-HS-1-13 from P-AUTO to CLOSE.

Enters and d;rects actions of AOI-38 “Matn Steam or Feedwater -
Line Break.” ' ~

BOP

SRO

EXAMINER: The following actions are taken from AQI-38, “Main Steam or Feedwater Line
Break.”

1. IF leak threatens personnel safety, THEN:
a. TRIP Rx.
b. CLOSE the following:
e MSIVs.
e MSIV bypass valves.
** GO TO E-0, Reactor Trip or Safety Injection

BOP 2. CHECK S/G PORVs CLOSED.

2. RESPONSE NOT OBTAINED:

BOP ~ IF S/G press less than 1130 pS|g, THEN CLOSE S/G PORV or
local isolation valve.

BOP 3. CHECK steam dump valves CLOSED.
4. CHECK reactor power less than or equal to 100%:

SRO

RO e Loop AT.
+ NIS power range monitors
RO 5. ENSURE T-avg and T—ref. within 3°F.

NOTE

» ltis a normal condition for Turbine load and Rx power to exhibit a nominal mismatch for
loads less than 50%.

o Hotwell makeup will rise following a rapid runback. The makeup flow should be allowed
to stabilize before making any determination of leak size.
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Op Test No.: NRC Scenario # 2 Event # 3 Page 8 of 47
Event Description: SG 2 PORYV controller fails, causing PORV to open. Tech Spec evaluation.
Time E Position |] Applicant’s Actions or Behavior

6. MONITOR leak less than 3% of required steam or FW flow:

IF power greater than 50%, THEN COMPARE turbine load to
BOP reactor power and AT.

¢ OBSERVE steam and FW flow recorders.

» OBSERVE hotwell level makeup less than 950 gpm.
BOP 7. MONITOR CST volume greater than 200,000 gallons.
BOP 8. ENSURE SG levels on program.

CAUTION

FW or condensate leaks upstream of the FW isol valves should be promptly dealt with to
limit hazards to Turbine Bldg personnel.

9. DISPATCH personnel to perform secondary plant inspection for
main steam and feedwater leaks.
10. CHECK Cntmt conditions NORMAL:
e Pressure (1-PDR-30-133 between -0.1 and +0.3 psig).
BOP ¢ Temperature (Window 104-B DARK).
¢ Humidity (Window 103-B DARK).
e Sump level (Window 127-E DARK).

RO 11. MONITOR Cnimt press stable or dropping.

12. IDENTIFY leak location based upon ANY of the following:
a. FW/Steam flow recorder.
b. SG enclosure temperatures high:
» T1002A for 2 and 3.
e T1003A for 1 and 4.
¢. Local indication of break in any of the following:
Main steam lines.
Main feed lines.
Other secondary piping.
S/G safety valves.

BOP 13. ANNOUNCE steam leak and give possible location.

14. ISOLATE leak if possible.
Step 2 RNO isolated the leak.

BOP

BOP

BOP
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Op Test No.: NRC Scenario # 2

Event Description: SG 2 PORYV controller fails, causing PORV to open. Tech Spec evaluation.

Time Position H Applicant's Actions or Behavior

15. IF operation can continue, THEN RETURN TO Instruction in

; effect. kS ‘ ST
SRO Evaluates Tech Specs and determines that LCO 3.7.4,

Atmospheric Dump Valves (ADVs) Condition A is applicable.

Condition A states that with one required ADV line inoperable
restore the required ADV to OPERABLE status within 7 days.

Crew Brief would typically be conducted for this event as time

CREW allows prior to the next event.
Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

CREW Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be
delegated to the Shift Manager).

Console Operator: When directed, initiate Event 4.
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Event Description: 1A-A Charging Pump trip.
Time ! Position Applicant’s Actions or Behavior
Indications:

15-E M-1 THRU M-6 MOTOR TRIPOUT

108-A CHARGING FLOW HI/LO

1-FI-62-93A CHARGING FLOW indicating a drop in flow.
RCP Seal Supply flow indications indicating a drop in flow.

RO Diagnoses and announces the 1A-A CCP trip.
RO ~May isolate letdown, since chargihg' ﬂdw has been lost.
SRO Enters and directs actions of AQI-20, ”Malfunctlon of Pressurizer
Level Control System.”

EXAMINER: The following actions are taken from AOI-20,”Malfunction of Pressurizer
Level Control System.”

CAUTION Charging and letdown must be in service together. If letdown isolates or
charging is lost, the other must be isolated.
1. CHECK pzr level program signal NORMAL:
e 1-LR-68-339 (green pen).
NOTE 1-XS-68-339E selects one channel to control level to program and one backup channel
for control interlocks.
2. CHECK if 1-XS-68-339E is selected to FAILED channel (control
or backup):
o LI-68-339,
RO OR
o LI-68-320,
OR
o LI-68-335.
2. RESPONSE NOT OBTAINED:
|IF pzr level is low OR droppmg, THEN * GO TO Step 12.
With no charging pump in service the PZR level trend is
dropping, so Step 12 will be taken.
12. CHECK any charging pump RUNNING.

EXAMINER: Actions to isolate letdown may have been taken when 1A-A CCP tripped.

RO

SRO
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Op Test No.: NRC Scenario # 2 Event # 4 Page 11 of 47
Event Description: 1A-A Charging Pump trip.
Time i Position “ Applicant’'s Actions or Behavior

12. RESPONSE NOT OBTAINED:
PERFORM the following:
a. ISOLATE letdown: ;
 CLOSE letdown ormce(s)
RO e CLOSE1 -FCV-62-69.
& CLOSE 1-FCV-62-70.
' b. RESTORE charging and letdown:
~« REFERTO Attachment1.
€. ** GO TO Step.18. ' :
EXAMINER: The following actions are taken from AOI-20,”Malfunction of Pressurizer
Level Control System,” Attachment 1, “Alignment of Charging and Letdown.”

“1.IF chargirig NOT established, THEN PERFORM the following:
 a. CLOSE 1-FCV-62-89, CHRG HDR-RCP SEALS FLOW
‘CONTROL. '
"~ b. ENSURE Chargsng Pump running. , ‘
RO o OPEN 1-FCV-62- 90 and 1-FCV-62-91, CHARGING LINE ISOL
~ d. ENSURE 1-FCV-62-85, NORM CHARGING TO LOOP 1, or 1-
- FCV-62-86, ALT CHARGING TO LOOP 4,0PEN. =

| ‘e ADJUST 1- -FCV-62- 93 1o mamtaln seal mjectron flow between 8
and 13 gpm for each RCP.

2. ENSURE Ietdown isol valves OPEN:

RO ' 1-FCV-62-68, CVCS LETDOWN ISOLATION.
« 1-FCV-62:70, CVCS LETDOWN ISOLATION.
_» 1-FCV-62-77, CVCS LP LETDOWN ISOLATION,

RO 3. PLACE 1-HIC-62-78A, LETDOWN HX OUTLET TEMP TCV-?O-
~ 192 CNTL, in MANUAL at 25% OPEN.

‘4. PLACE 1-HIC-62-81A, LETDOWN PRESS CONTROL, in ,
RO  MANUAL at 40-50% OPEN if usnng 75 gpm onﬂce (20 -30% OPEN
~if using 45 gpm orifice). '

5 . THROTTLE OPEN 1-FCV-62-89 and ESTABLISH 75 gpm or
RO ~ greater charging flow while maintaining seal injection flow
between 8 and 13 gpm for each RCP using 1-FCV-62-93.

6 OPEN letdown orifices as needed:
e 1-FCV-62-72 (45 gpm).

e 1-FCV-62-73 (75 gpm).
e 1-FCV-62-74 (75 gpm).
e 1-FCV-82-76 (5 gpm).

RO
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Event Description: 1A-A Charging Pump trip.

Time “ Position

Applicant’s Actions or Behavior
7. ADJUST 1-HIC-62-81A, LETDOWN PRESS CONTROL, for

RO desired press (320 psig.at normal letdown temp) and PLACE in

AUTO.
RO 8. PLACE 1-HIC-62-78A, LETDOWN HX OUTLET TEMP TCV-70—

192 CNTL, in AUTO.
RO 9. RETURN pzr level to program.
RO 10. RETURN 1 HIC 62-93A, CHARGING FLOW PZR LEVEL

. CONTROL, in AUTO:.

EXAMINER: The following actions return to AOI-20,”MaIfunction of Pressurizer Level
Control System,” at Step 18.

SRO

18. NOTIFY Work Control to initiate corrective action, if necessary.

SRO

19. EVALUATE system alignment/status:

 REVIEW actions performed in this Instruction. :
« REFERTO S01-62.01, CVCS - Charging and Letdown

SRO

applicable:

SRO evaluates Tech Specs and determmes that the followmg are

: LCO 3. 52 ECCS Operatmg, Cond:tton A restore tram(s) to
- operable status within 72 hours. ,

| Tech Requirement 3.1.4, Chargmg Pumps -Operatmg A. One
required charging pump inoperable. A.1 Restore required
charging pump to OPERABLE status. In 72 hours.

SRO

20. RETURN TO instruction in effect.

CREW

Crew Brief would typically be conducted for this event as time
allows prior to the next event.

CREW

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be
delegated to the Shift Manager).

Console Operator: When directed, initiate Event 5.
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Event Description: Pressurizer Spray Valve 1-PCV-68-340D controller fails, requiring entry into
AOI-18, “Malfunction of Pressurizer Pressure Control System,” and manual
closure of the spray valve.

Time || Position i Applicant’s Actions or Behavior

Indications:

90-B PZR PRESS LO-DEVN BACKUP HTRS ON

RCS/PZR pressure dropping slowly on all indicators.

Loop 1 Spray valve RED light LIT, when both spray valves should be partially open.

RO Diagnoses and announces failure of 1-PCV-68-340D, LOOP 1
SPRAY VALVE.
RO May manually close 1-PCV-68-340D, Loop 1 Spray valve using
1-PIC-68-340D, LOOP 1 SPRAY CONTROL.
SRO Enters and directs actions of AOI-18, “Malfunction of Pressurizer
Pressure Control System.”

EXAMINER: The following actions are taken from AOI-18, Malfunction of Pressurizer
Pressure Control System.”

NOTE

120 AC VITAL PWR BD 1-1V [breaker 2] supplies the plugmold power strip associated with both
PZR spray valves and several other instruments required to respond to this event.

1. CHECK pressurizer pressure stable or trending to desired
pressure:

o 1-PI1-68-340A,

e 1-PI-68-334, =

+ - 1-PI-68-323,

s 1-PI-68-322.
1. RESPONSE NOT OBTAINED: ;
RO PLACE pzr master controller 1-PIC-68-340A in MANUAL and
RESTORE press to normal.

2. CHECK 1-XS-68-340D selected to a failed controlling or backup
channel. , :

2. RESPONSE NOT OBTAINED: :

IF pzr press is abnormally low THEN **GO TO Step 6

6. CHECK pzr spray valves CLOSED:
RO * Green indicating lights LIT.
* Pzr spray demand meters, 1-PIC-68-340B and 1-PIC-68-340D
indicating ZERQ [1-M-4].
6. RESPONSE NOT OBTAINED:
RO CLOSE pzr spray valve(s) manually.

RO is successful in closing the PZR spray valve in MANUAL so
reactor trip and Safety injection are NOT required.

RO

RO

RO
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Event Description: Pressurizer Spray Valve 1-PCV-68-340D controller fails, requiring entry into
AOQI-18, “Malfunction of Pressurizer Pressure Control System,” and manual
closure of the spray valve.

Time “ Position " Applicant’s Actions or Behavior

7. CHECK pzr PORVs CLOSED:

RO * EVALUATE tailpipe temperatures'and acoustic monitor:
RO 8. CHECK pzr Safeties CLOSED:
* EVALUATE tailpipe temperatures and acoustic monitor.
9. ENSURE pzr heaters on as required:
RO » Control Group on at 2220 psig.
-« Backup Groups on at 2210 psig.
RO 10. CHECK aux spray, 1-FCV-62-84, CLOSED.
RO 11. CHECK pzr press STABLE or RISING

SRO 12. GO TO Step 16.

16. WHEN pressurizer pressure stable and equipment status :
supports returned to normal, THEN ENSURE the following in
AUTO:

e Pzr Master controller,
* Pzr spray controllers,
* All heater groups.

17. REFER TO the following Tech Specs ;
a. 3.3.1, BTS Instrumentation. Not Applicable.
b. 3.3.2, Engineered Safety Feature Actuation System (ESFAS)
Instrumentation. Not Applicable.
¢. 3.3.4, Remote Shuidown System. Not Applicable.

d. 3.4.1, RCS Pressure, Temperature, and Flow Departure from
Nucleate Boiling (DNB) Limits. See note below.

e. 3.4.3, RCS Pressure and Temperature (P/T) Limits.

f. 3.4.9, Pressurizer. Not Applicable.

¢.3.4.10, Pressurizer Safety Valves. Not Applicable.

h. 3.4.11, Pressurizer Power - Operated Rehef Valves. Not
Applicable. :

SRO determines that LCO 3.4. 1, RCS Pressure, Temperature,
and Flow Departure from Nucleate Boiling (DNB) Limits was
entered during the initial pressure drop, and was exited when
pressure rose above 2214 psig. No other Tech Spec entry is
required for the failed spray valve.

RO

SRO

SRO 18. INITIATE repairs to failed equipment.

SRO 19. RETURN TO Instruction in effect.

Crew Brief would typically be conducted for this event as time

CREW allows prior to the next event.
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Event Description: Pressurizer Spray Valve 1-PCV-88-340D controller fails, requiring entry into
AOI-18, “Malfunction of Pressurizer Pressure Control System,” and manual
closure of the spray valve.

Time E Position " Applicant’s Actions or Behavior

Notifications should be addressed as applicable if not specifically

addressed by the procedure or in the crew brief.

Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be
delegated to the Shift Manager).

CREW

Console Operator: When directed, initiate Event 5.
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Event Description: Anticipated Transient Without Scram, requiring entry into FR-S.1.
1A and 1B Motor Driven Auxiliary Feedwater Pumps fail to automatically start,
requiring manual start. 1-FCV-62-138 fails to open, requiring local operation to
begin boration.

Time E Position || Applicant’s Actions or Behavior

Indications:

78-D ONE LOOP FLOW LO (Flrst Out Alarm)

123-B RCS LOOP 4 FLOW LO

1-FI-68-71A, -71B, -71D LOOP 4 FLOW all dropping.

RO Announces the trip of RCP #4, and the Reactor Trip First Out alarm.
78-D.

RO Performs IMMEDIATE ACTION of FR-S.1, after attempting to
initiate a manual reactor irip from panel 1-M-1.and 1-M-6.

RO Announces the ATWS condition. '
Performs IMMEDIATE ACTION of FR-S.1. During rod insertion in

RO MANUAL, the RO may contact multipie AUOs to trip the Rod Drive

MG supply breakers; the Rod Drive MG set output breakers and/or
the reactor trip breakers locally.

BOP Performs IMMEDIATE ACTION of FR-S.1.

SRO Enters and directs performance of FR S.1, “Nuclear Power
Generatlon/ATWS g

EXAMINER: The following steps are from FR-S.1 “Nuclear Power Generation/ATWS.”
1. ENSURE Reactor Trip:
e Reactor trip and bypass breakers OPEN.

o RPIs at bottom of scale.
s Neutron flux DROPPING.

RO

CRITICAL TASK 1
WOG Critical Task List for FR-S8.1. C

Insert negative reactivity into the core by at least one of the followmg methods before completing the
immediate-action steps of FR-S.1:

“Insert RCCAs ’
Reactor trip must be verified to ensure that the only heat being added to the RCS is from decay heat and
reactor coolant pump heat. The safeguards systems that protect the plant during accidents are designed

assuming that only decay heat and pump heat are being added to the RCS. If the reactor cannot be
tripped, then the control rods should be manually inserted into the core in order to decrease reactor power.

CRITICAL 1. RESPONSE NOT OBTAINED
TASK1 - RO Manuaily TRIP reactor. -

IF reactor will NOT ftrip, THEN INSERT control rods.
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Event Description: Anticipated Transient Without Scram, requiring entry into FR-S.1.
1A and 1B Motor Driven Auxiliary Feedwater Pumps fail to automatically start,
requiring manual start. 1-FCV-62-138 fails to open, requiring local operation to
begin boration.

Time H Position I Applicant’s Actions or Behavior

CRITICAL TASK 2

WOG Critical Task List for FR-S.1, A

Manually trip the main turbine.

The turbine is tripped to prevent an uncontrolled cooldown of the RCS due to steam flow that the turbine
would require. For an ATWS event where a loss of normal feedwater has occurred, analyses have shown
that a turbine trip is necessary (within 30 seconds) to maintain SG inventory.

CRITICAL 2. ENSURE Turbine Trip:

BOP
TASK 2 © e ¢ All turbine stop valves CLOSED.

3. CHECK AFW pumps operation: :
a. Both MD AFW pumps RUNNING.
b. TD AFW pump RUNNING.
¢. LCVs in AUTO or controlled in MANUAL.

BOP

CRITICAL TASK 3
WOG Critical Task-List for FR-S.1, B
Manually start the AFW pumps.

The MD AFW pumps start automatically on an Sl signal and SG low level to provide feed to the SGs for
decay heat removal. If SG levels drop below the appropriate setpoint, the turbine-driven AFW pump will
also automatically start to supplement the MD pumps.. The ATWS analyses have shown that actuation. of
AFW within 60 seconds after the failure to scram provides acceptable results.

10_2"'2‘3“- 3. RESPONSE NOT OBTAINED:
SK 3 BOP Manually START pumps and open valves as necessary.

The 1A and TD AFW Pumps did not automatically start. The
BOP must manually start the pumps.
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Event Description: Anticipated Transient Without Scram, requiring entry into FR-S.1.
1A and 1B Motor Driven Auxiliary Feedwater Pumps fail to automatically start,
requiring manual start. 1-FCV-62-138 fails to open, requiring local operation to
begin boration.

Time E Position “ Applicant's Actions or Behavior

4. INITIATE RCS Boration:
a. ENSURE at least one centrifugal charging pump RUNNING.
b. OPEN RWST outlet valves 1-LCV-62-135 and 1-LCV-62-136.
¢. CLOSE VCT outlet valves 1-LCV-62-132 and 1-LCV-62-133.
d. OPEN BIT outlet valves 1-FCV-63-25 and 1-FCV-63-26
e. CHECK BIT flow.
f. PLACE BA pumps in FAST speed.

g. Throttle OPEN emergency borate valve 1-FCV-62-138 to
maintain boric acid flow greaterthan 35 gpm.

- g. RESPONSE NOT OBTAINED:
BOP ~ IF BA flow less than or equal to 35 gpm, THEN:

* Locally OPEN emergency borate valve 1-FCV-62-138
[blender station el 713}, OR ¢ ALIGN manual boration:

Console Operator will report that 1-FCV-62-138 will not open
locally, using either the motor or manual handwheel.

1) Locally OPEN alternate boration valve 1-ISV-62-929
[blender station el 713].

Console Operator will enter Remote Functlon cvrl0 to open
1-ISV-62-929 . ,
2) OPEN blender BA supply 1-FCV-62-140.
3) MONITOR BA flow.

RO 5. CHECK pzr pressure less than 2335 psig.

6. VERIFY Cntmt Vent Isolation:(on 1-XX-55-6E and 1-XX-55-6F)
RO * Train A GREEN
*- Train B GREEN

6. RESPONSE NOT OBTAINED:
PERFORM the following:

~ a. ENSURE containment purge supply and exhaust fans
STOPPED. [M-9]

- b. CLOSE dampers. [M-9]

7. IF AFW flow established, THEN
BOP a. PLACE 1-HS-3-45 to LONG CYCLE RECIRC.
b. PLACE MFW Bypass Reg Valves in AUTO.

8.IFSI actuated OR required, THEN PERFORM Steps 1 through 6 :

SRO of E-0, Reactor Trip or Safety Injectton as time allows.

9. ENSURE the followmg tnps

RO ‘a. Reactor Trip.
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Event Description: Anticipated Transient Without Scram, requiring entry into FR-S.1.

1A and 1B Motor Driven Auxiliary Feedwater Pumps fail to automatically start,
requiring manual start. 1-FCV-62-138 fails to open, requiring local operation to
begin boration.

Time E Position u Applicant’s Actions or Behavior

EXAMINER: The RO may have already dispatched an AUO to open Rod Drive MG set
input breakers at 480 V Unit Boards, and an AUO to open Reactor Trip breakers locally
while initially inserting the control rods.
9. RESPONSE NOT OBTAINED:
~a. DISPATCH operator to locally ’mp reactor:
o OPEN reactor trip breakers and MG set output breakers

RO/BOP ~ [MG set room].
- » OPEN breakers to MG sets [480V unrt boards A ‘and B].
b. Turbine Trip:
RO 10. MAINTAIN rod insertion UNTIL rods fully inserted. :
SRO 11. REFER TO EPIP-1, Emergency Plan: Classrflcatron Flowchart
- for ATWS event. ; :
12. MONITOR reactor subcntlcalrty
SRO ~a. CHECK Power range channels less than 5%.

_b. CHECK Intermedrate range startup rate NEGATIVE
c.* GO TO Step 21. : o

21. TERMINATE emergency boratlon f :

RO - a PLACE BA transfer pumps in SLOW speed

~ b. CLOSE emergency borate valve 1-FCV-62-138.

EXAMINER: Event 9, Steamline break inside containment, will be entered by the Console
Operator when the RO requests the AUO to close 1-ISV-62-929.

¢.IF alternate boratron opened THEN Locally CLOSE 1- ISV—62-
929. ,

NOTE If the reactor is verified to be subcrmcal, Status Trees may be implemented for other Red
or Orange paths

RO

22. IMPLEMENT other Red or Orange paths identified on Status

SRO Trees

SRO 23. IF Sl actuated, THEN RETURN TO instruction in effect.
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Event Description: Steam line break inside containment.
Time Position i Applicant’s Actions or Behavior

EXAMINER: The SRO will enter E-0, “Reactor Trip or Safety Injection,” at this point.
NOTE 1 Steps 1thru 4 are IMMEDIATE ACTION STEPS.
NOTE 2 Status Trees / SPDS should be monitored when transitioned to another instruction.

1. ENSURE reactor trip:
¢ Reactor trip and bypass breakers OPEN
. RPIs at bottom of scale. ‘ :
e Neutron flux DROPPING.

2 ENSURE Turbine Trip:
Al turbine stop valves CLOSED
3. CHECK 6.9 kV shutdown boards:
a. At least one board energized from:
BOP e CSST (offsite),
- D/G (blackout).
4 CHECK s actuated:
~a. Any S| annunciator LIT :
RO ~b. Both trains SI ACTUATED;
e 1-XX-55-6C ‘
e 1-XX-55-6D
EXAMINER: Appendices A and B (E-0) are provided on pages 26 through 40.

EVALUATE suppott systems:

BOP * REFER TO Appendlxes Aand B (E—O) Equnpment Verlflcatlon
wo-pages-15-28.

SRO 6. ANNOUNCE reactor trip and safety injection over PA system.

RO

BOP

7. ENSURE secondary heat sink available with elther
. Total AFW ﬂow greater than 410 gpm,
OR
e Atleastone S/G NR [evel greater than 29% [39% ADV].

8. MONITOR RCS temp stable at or trending to 557°F:
IF any RCP running, THEN MONITOR RCS Loop T-avg
RO : trendmg to 557°F.OR

~ «IF NO RCP running, THEN MONITOR RCS Loop T-cold
~ trending to 557°F.:

RO
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Event Description: Steam line break inside containment.
Time II Position " Applicant’s Actions or Behavior

8 RESPONSE NOT OBTAINED:

IF temp less than 557°F, THEN ENSURE steam dumps and SiG
PORVs CLOSED.

IF cooldown continues, THEN:
* PLACE steam dump controls OFF.

* CONTROL total AFW flow to malntam greater than 410 gpm
RO ~ UNTIL NR level in at least one S/G greater than 29% [39%
ADV].

~ IF cooldown continues after AFW flow is controlled THEN
» CLOSE MSIVs. :
- * ENSURE MSIV bypasses ! CLOSED.
IF RCS temp greater than 564°F, THEN ENSURE efther steam
dumps or /G PORVs OPEN. :

9. ENSURE excess letdown valves CLOSED

RO * 1-FCV-62-54
* 1-FCV-62-55

10. CHECK pzr PORVs and block valves .

RO  a.Pzr PORVs CLOSED. . ' i

b. At least one block valve OPEN
1. CHECK pzr safety valves CLOSED:

RO « EVALUATE tailpipe temperatures and acoustrc momtors.‘
RO ~12. CHECK pzr sprays CLOSED.

, - 13. CHECK if RCPs should remain in service:
RO - a. Phase B signals DARK [MISSP]

b. RCS pressure greater than 1500 psrg

14. CHECK S/G pressures
RO e All S/G pressures controHed or nsrng
* All S/G pressures greater than 120 psig.

14. RESPONSE NOT OBTAINED:

SRO - IF S/G pressure low OR dropping uncontrolled, THEN GOTO
E-2, Faulted Steam Generator Isolation.

EXAMINER: The SRO will enter E-2, “Faulted Steam Generator Isolation,” at this point.

CAUTION If a faulted S/G is NOT needed for RCS cooldown, it should remain isolated
during subsequent recovery actions.

BOP 1. ENSURE all MSIVs and MSIV bypasses CLOSED.
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Event Description: Steam line break inside containment.
Time E Position E Applicant’s Actions or Behavior

NOTE If it is known that a steam leak exists in the Turbine building, the following step should not
be performed until the affected steam header is depressurized.

2. PLACE steam dump controls OFF:

BOP * 1-HS-1-103A, STEAM DUMP FSV “A”,

¢ 1-HS-1-103B, STEAM DUMP FSV “B”.

8. CHECK for at least one Intact S/G:
* Any.S/G ;pyressure control!ed or rising,‘
BOP ~ OR , , ,
s Any S/G pressure greater than P-sat for RCS incore
temperature
4. IDENTIFY Faulted S/G based on ANY of the following:
* Any S/G pressure dropping in an uncontrolled manner, OR
* Any S/G pressure less than 120 psig, OR '
~ »S/G enclosure temps high: -
)y T1002A for 2 and 3,
BOP e 2)T1003A‘for 1 and 4.\ L
~OR C
e Local mdtcatlon of break in any of the followmg
1) Main steam lines,
- 2)Main feedwater lines,
:3).Other secondary piping -

CAUTION - If the turbine-driven AFW pump is the only available source of feed flow,
steam supply to the turbine-driven AFW pump must be maintained from one

* RCS cooldown requires the availability of at least one S/G.

~CRITICAL TASK 4 ~
, WoG Cntlcal Task List for E- 2, A ,
Isolate the faulted SG before trans:tlon out of E- 2

Isolatlon of the feedwater to the faulted SG maximizes the cooldown capabmty of the non-faulted foops. .
following a feedline break and minimizes the RCS cooldown and mass and energy release following a
steamline break. Isolation of steam paths from the faulted SG also minimizes the RCS cooldown and

mass and energy release to contalnment In addition, isolation of these steam paths could isolate the -
break.
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Event Description: Steam line break inside containment.

Time Position H Applicant's Actions or Behavior
CRITICAL 5. ISOLATE Faulted S/G:

TASK4 a. ISOLATE AFW flow to Faulted S/G.
, * b. ENSURE MFW ISOLATED to Faulted S/G:
-« MFW isolation and bypass isolation valves CLOSED.
« MFW reg and bypass reg valves CLOSED
* MFPs TRIPPED.
. ENSURE Faulted S/G PORV CLOSED.
d. ENSURE Faulted S/G blowdown ISOLATED.

BOP 6. ENSURE,TD AFW pump being su'ppliedj from Intact S/G.
BOP 7. MONITOR CST volume greater than 200,000 gal.

 BOP

8. WHEN RCS temperature is stable or rising following Faulted S/G
blowdown, THEN ADJUST Intact S/G PORY controllers in AUTO
to:

o P-satfor the hrghest RCS temp (one or more RCPs running)
OR
e P- sat for the hrghest T -coid temp (no RCPs runmng)
9. CHECK secondary srde radratlon
_« S/G discharge monitors NORMAL. ,
SRO » Condenser vacuum exhaust rad monitors NORMAL.

~» S/G blowdown rad monltor recorders NORMAL trend prlor to
. = isolation...

* S/G sample results by Chemlstry. :

10. CHECK Sl termination criteria:
~ a. CHECKRCS subcooling greater than 65°F [85°F ADV].
 b. CHECK secondary heat sink available with either:
e+ Total feed flow to tntact S/Gs greater than 410 gpm
OR

At least one Intact S/G NR level greater than 29% [39%
ADV]

c. CHECK RCS pressure stable or rising: ,
- d CHECK pzr level greater than 15% [33% ADV}
e. GO TO ES-1.1,SI Termination.

RO

SRO
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EXAMINER: It is possible that the crew will get to step 10 of E-2, "Faulted Steam Generator
Isolation," and determine that RCS pressure is not stable or rising. If this is the case then the
crew will transition to E-1, "Loss of Reactor or Secondary Coolant. If the transiition to E-1 is
made, then the following steps are applicable.

If conditions do allow transition to ES-1.1 without a transition to E-1, then terminate the scenario-
when ES-1.1 is entered.

c. RESPONSE NOT OBTAINED:
" GOTO Step 11.

SRO 11. GO TO E-1, Loss of Reactor or Secondary Coolant

EXAMINER: The following actions are taken from E-1, "Loss of Reactor or Secondary
Coolant."

RO

NOTE
Seal injection flow should be maintained to all RCPs.

1. CHECK if RCPs should remain in service:
SRO ~ a.Phase B DARK [MlSSPI ,
- b. RCS pressure greater than 1500 psrg

SRO 2. REFER TO EPIP-1 Emergency Plan Classrfrcatron Flowchart
NOTE Time since initiation of event is defined by performance of Step 3.

RO 3. RECORD current time to mark initiation of LOCA and
~ determination of time for hot leg recirc.

4. CHECK S/G pressures ,, :

 «AlS/G pressures controlled or rrsrng
~ *All S/Gs pressures greater than 120 psrg

5. MAINTAIN Intact S/G NRlevels:
~ a. MONITOR levels greater than 29% [39% ADV] ,
e b CONTROL mtact S/G levels between 29% and 50% [39% and

- 50% ADV]. , ,

6. CHECK secondary radlatlon

~ +S/G discharge monitors NORMAL ,

~ s Condenser vacuum exhaust rad monitors NORMAL

~ +S/G blowdown rad monrtor recorders NORMAL trend prior to
isolation. : :
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Event Description: Steam line break inside containment.
Time i Position Applicant’s Actions or Behavior

7. ENSURE cntmt hydrogen analyzers in service:
- * PLACE 1-HS8-43-200A in ANALYZE [M-10].
~ +PLACE 1-HS-43-210A in ANALYZE [M-10].
* CHECK low flow lights not lit [M-10].
* Locally CHECK low analyzer temp lights NOT lit [North wall of
Train A 480V SD Bd rm]. :
8. MONITOR pzr PORVs and block valves:
a. Pzr PORVs CLOSED
_ b. At least one block valve OPEN.

9. DETERMINE if cntmt spray should be stopped:
‘a. MONITOR cntmt pressure less than 2.0 psig.
 b. CHECK at Ieast one cntmt spray pump RUNNING.
c. RESET cntmt spray signal.
d. STOP cntmt spray pumps, and PLACE in A—AUTO
‘ e. CLOSE cntmt spray drscharge vafves 1 FCV-72—2 and 1-FCV-
L 72-39.
10, ENSURE both pocket sump pumps STOPPED [M 15]
e HS-77-410 '
 *1-HS-77-411.
11 CHECK SI termrnatron criteria:
a. ‘CHECK RCS subcooling greater than 65°F [85°F ADV]
b CHECK secondary heat srnk available with either:
« Total feed flow to Intact S/Gs greater than 410 gpm, OR

_ » At least one Intact S/G NR level greater than 29% [39%
ADV].

c. CHECK RCS pressure stable or rrsrng
‘d. CHECK pzr Ievel greater than 15% [33% ADV}
.** GO TO ES-1.1, Sl Termination.

EXAMINER: When the transition is made to ES-1.1, "SI Termination,” inform the crew that
a relief crew will continue from this point.

END OF SCENARIO
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WBN REACTOR TRIP OR SAFETY INJECTION g.o -
BY £
| Step | | Action/Expecied Response | | Response Nat Cbtained
APPENDIX A
(E-O)
Pags 1 of 10
EQUIPMENT VERIFICATION
« PCB5084.
+ PCBEORS.
2 ENSURE AFW pump operation: ESTABLISH at least one frain
+ Both MD AFW pumps RUNNING. AFW operation.
T ARPW pump RUNNING.
+ LCVs it AUTO, ur conbiolled
MANUAL.
3. ENSURE MFW isolation: Manually CLOSE valves and

«  MFW isolation and bypass STOP pumps, as necessary.

isolation valves CLOSED IF any valves can NOT be closed,
«  MFW reg and bypass reg valves THEN
CLOSED. CLOSE #1 hoater cutlet valvos.

+ MFP A and B TRIPPED.

«  Standby MFP STOPFED.

+  Cond demin pumps TRIPPED.

»  Cond hooster pumps TRIPPED.

14 of 28
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WBN REACTOR TRIP OR SAFETY INJECTION E-0
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| Step | |Action/Expected Response

| | Response Not Obtained

APPENCIX A
(E-0)
Page 2 of 10

EQUIPMENT VERIFICATION

4, MONITOR ECCS operation:

a. Charging pumps RUNNING.

. Charging pump alignment:

«  RWST outlets 1-LCV-B82-135
and 1-LCV-82-138 OPEN.

«  VCT outlots 1-LCV-E82-132

and 1-LCV-62-133 CLOSED.

«  Charging 1-+CV-62-90 and
1-FCV-62-91 CLOSED.

RHR pumps RUNNING.
SIpumps RUNNING.

BIT alignment:

«  (uflets 1-FCY-63-25 and
1-FCV-63-26 OPEN.

+  Flowthu BIT

RCS pressure
greater than 1850 psig.

a.

Manually START charging
pumps.

ENSURE at [east one valve in
each set aligned.

Manually START RHR pumps.

. Manually START SI pumps.

ENSURE at lzast one valve
aligned, and flow thru BiT.

ENSURE 51 pump flow.

iF RCS press drops to
less than 100 psig,

THEN

ENSURE RHR pump flow.

15 of 28
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WBN REACTOR TRIP OR SAFETY INJECTION E-0
Rav 28
| Step | | Action/Expected Response | | Response Not Obtained
APPENDIX A
(E-0)
Page 3 of 10
EQUIPMENT VERIFICATION
5 CHECK cntmt isclation: ACTUATE Ph-asé A and Cntmt Vent
a. Phase A isolation: Eosxéiatfon signal,
+  Train A GREEN. Manually CLOSE valves and
«  Train B GREEN. dampers as necessary.

b. Cntmt vent isolation:
+«  Train AGREEN.
» Train B GREEN.

16 of 28
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WEN REACTOR TRIP OR SAFETY INJECTION E'O -
ev

| Step | | Action/Expected Response

| | Response Not Obtained

8.

APPENDIX A

(E-0)

Page 4 of 10
EQUIPMENT VERIFICATION

CHECK cnimt pressure:

*

Phase B DARK [MISSP].
Cntmt Spray DARK [MISSPL.
Cntmt press less than 2.8 psig.

PERFORM the following:

1
2)

3)

)
7

8)

9)

10)

ENSURE Phase B actuated.

ENSURE Cntmt Spray
actuated.

ENSURE cntmt spray pumps
running.

ENSURE cntmt spray flow.
ENSURE Phase B isolation:
+ Train A GREEN.

+ Train B GREEN

« Manually CLOSE valves and
dampers as necessary.

STOP all RCPs.

ENSURE MSIVs and bypasses
CLOSED.

PLACE steam dump controls
OFF.

WHEN 10 minutes has elapsed
since Phase B actuated,

THEN

ENSURE air return fans stari.
USE adverse cntmt [ADV]
setpoints where provided.

17 of 28
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WEBN

REACTOR TRIP OR SAFETY INJECTION E-0

Rev 28

| Step | | Action/Expected Response

| | Response Not Obtained

»

APPENDIX A
(E-0)
Page 5of 10

EQUIPMENT VERIFICATION

7 CHECK piant radiation NORMAL:

S/G blowdown rad recorder
1-RR-90-120 NORMAL prior to
isolation [M-12].

Condenser vacuum exhaust rad
recorder 1-RRE-90-118 NORMAL
prior to trip [M-12].

1-RROND-108 and 1-RR-40-112
raciation racorders NORMAL
prior to isolation [M-12].

S/G main steamiine discharge
monitors NORMAL [M-30].
Upper and Lower containment
high range monitors NORMAL
[M-30}.

NOTIFY Unit Supervisor
conditions NORMAL.

8 ENSURE all b/Gs RUNNING.

NOTIFY Unit Supervisor
IMMEDIATELY.

EMERGENCY START D/Gs

18 of 28
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WEBN

REACTOR TRIP OR SAFETY INJECTION E-0

Rev 28

| Step | | Action/Expected Response

| | Response Not Obtained

10.

11.

12.

APPENDIX A
(E-0)
Page 6 of 10

EQUIPMENT VERIFICATION

ENSURE ABGTS operation:
a. ABGITS fans RUNNING.
b. ABGTS dampers OPEN:

«  FCO-30-146A.

+  FCO-30-146B.

+  FCO-30-157A.

+  FCO-30-157B.

ENSURE at least four ERCW pumps
RUNNING, one on each shutdown
board preferred.

ENSURE ERCW supply valves
OPEN to running D/Gs.

ENSURE CCSHXC

ALT DISCH TOHDR B,
0-FCV-87-152, is open to position A.

a. Manually START fans.
b Locally OPEN dampers.

Manually START pumps as
necessary.

IF ERCW can NOT be aligned fo
running D/G,
THEN

EMERGENCY STOP affected
DiG.

Manually OPEN 0-FCV-67-152
to position A.

19 of 28
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WBN REACTOR TRIP OR SAFETY INJECTION E-0
Rov 28
| Step | | Action/Expected Response | | Response Not Obtained
APPENDIX A
(E-0)
Page 7 of 10
EQUIPMENT VERIFICATION

13 CLOSECCSHXC
DISCH TO HDR A,

0-FCV-67-144.
14, MONITOR EGTS operation: Manually START fans OPEN
» EGTES fans RUNNING. dampers.

+ ENSURE dampers OPEN
VERIFY filter bank dp between
5 and 9 inches of water.

15,  ENSURE CCS pumps RUNNING: Manually START pumps as
+ 1TA-ACCS pump. necessary.
« 1B-B CCS pump.
+ C-5 CR 2B-B CCS pump.

NOTE + The Upper and Lower Cntmt rad maonitors sampling pumps
should be shutdown if the sample flowpath is isolated.

* The following equipment is located on 1-M-9.

16. CHECK CNTMT PURGE fans S$TOP fans and
STOPPED: PLACE handswitch in
PULL-TO-LOCK.

20 of 28
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|Step | | Action/Expected Resoonse | | Response Nct Obiained
APPENDIX A
(E-Q)
Page 8 of 10
EQUIPMENT VERIFICATION
17. CHECK FUEL HANDLING EXH fans STOP fans and
STOPPED, Fuel and Cask loading PLACE handswitch in
damgers CLOSED: FULL-TO-LOCK, manually CLOSE

dampers.

13.  ENSURE AB GEN SUPFLY andExH  STOPfansand
fans STOPPED. PLACE handswitch
in PULL-TO-LOCK.

NOTE e« Dampers 1-HS-30-158 and 2-HS3-30-270 remain open duing ABL

19. ENSURE AB GEN SUP & EXH Manually CLOSE dampers.
damgers CLOSED.

20. ENSURE MCR & SPREAD RM Manually CLOSE dampers.
FRESH AIR dampers CLOSED:

« FCOV-31-3.
+ FCV-31-4.

21 0f 28
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WEN REACTOR TRIP OR SAFETY INJECTION E-O 08
ey

| Step | | Action/Expected Response | | Response Not Obtained

APPENDIX A
(E-0)
Page 9 of 10

EQUIPMENT VERIFICATION

21. ENSURE at least one CB EMER Manually START fan.
CLEANUP fan RUNNING and
associated damper OPEN:

+ CB EMERG CLEANUP FAN A-A,
OR
Fan B-B RUNNING.

+ FCO-31-8, OPEN.
OR
FCO-31-7, OPEN.

NOTIFY TSC if at least one
damper NOT OPEN.

22. ENSURE at least one CB EMER PRESS Manually START fan.
fan RUNNING and associated damper :
OPEN:

+ CB EMERG PRESS FAN A-A
OR
FAN B-B RUNNING.

+ FCO-31-6, OPEN.
OR :
FCO-31-5, OPEN.

NOTIFY TSC if atleast one
damper NOT OPEN.

22 0f28
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|Step | | Action/Expected Response | | Response Not Cbtained
APPENDIX A
(E-0)
Page 10 of 10
EQUIPMENT VERIFICATION
23.  ENSURE Control Building fans Manually STOP fans.
STOPPED and dampers CLOSED:
- SPREADING ROOM SUPPLY and NOTIFY T5C if any
EXH FANS AND dampers. damper NOT CLOSED.

24.

+ TOILET & LKR RM EXHAUST FAN
AND dampers.

INITIATE Appendix B.

230f28
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WEBN REACTOR TRIP OR SAFETY INJECTION E-0
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|Step | | Action/Expected Response | | Response Not Obtained

APPENDIX B
(E-0)
Page 1 of 1

PHASE B PIPE BREAK CONTINGENCIES

1. CHECK PHASE B actuated. WHEN PHASE B actuation occurs;
{(MISSP - 1-XX-55-6C, -6D} THEN
GO TO step 2.
2. ENSURE 1-FCV-32-110 CLOSED. DISPATCH AUQ to perform
{CISP - 1-XX-55-6E) ATTACHMENT B1.

[A-train, window 13]

3. ENSURE 1-FCV-87-107 CLOSED. DISPATCH AUO to perform
(CISP - 1-XX-55-6E) ATTACHMENT B2.
[A -train, window 43]

4. ENSURE 1-FCV-70-92 CLOSED. DISPATCH AUQ to perform
{CISP - 1-XX-55-6E) ATTACHMENT B3.
{A -train, window 73]

5. ENSURE 1-FCV-70-140 CLOSED. DISPATCH AUO to perform
{CISP - 1-XX-55-6F) ATTACHMENT B4.
{B -train, window 74]

24 of 28
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ATTACHMENT B1
(£-0)
Page 1 of 1

CONTROL AIR ISCLATION

1. CLOSE 058V-32-1013 - CONTROL AIR EL 713 AB HCR ISOL
[AGIS EL. 713] {chein operated - behind Fuel end Waste Handling 3d. A).

P

IF C ISV 32 1012 CAMKNOT BE CLOEED,

THEN:

OPEN and CISCONNECT C&S85 ar compressor breakers:
a) 0-BKR-32-25 - 400Y 5D BD 1A2-A, G0

by G-BKR-32-26 - 480NV S BD 1R<-R, A0

¢y 0-BKR-3z-27 - 480V AUX BLDC COM BD, C/BC

dy 0-BKR-3Z-4300A - 480V TUR3 3LDG CON BD, C/8C

25 of 28
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WEBN REACTOR TRIF OR SAFETY INJECTION

E-0
Fev 28

ATTACHMENT B2
(E-0)
Page 1af 1

ERCWISOLATION

. UNLOCK AND CLOSE 1-15V-£/-0438 - LOWER CNIMI VENI CLR 1B 810

ERCW SUR ISCOL [A2U/892] (-1 penstraton room - North o AB Pipe Chese

Conler 18- in nveriean)

6 of 28
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ATTACHMENT B3
(E-0)
Page 1 of 1

CCS RETURN ISOLATION

1. CLQSE 1-I8V-76-700 RCP QIL COQLER CCS RETURN ISOLATION
[Ad4/V EL. 710 U-1 Penetration Room] {approximately 10 ft. North of Penetration
Room Cooler 1B-B oh mezzanine above RHR Sump Valve Room)

27 of 28
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ATTACHMENT B4
(E-0)
Page 1 of 1

CCS SUPPLY ISOLATICON
1. CLOSE 1-ISV-70-516 REACTOR BUILCING CCS SUPPLY ISOLATION

[AB/ EL. £37] (Sehind Eievator approximately 2 1t. west on mezzarine abova
"A” CCS Hedl Exchanyger)

28 of 28
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Page 1 of 2

SHIFT TURNOVER CHECKLIST

Off-going - Name

Page of
O sm
X US/MCR Unit
O vo Unit
0 Auo Station
[0 STA (STA Function)

On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:

1B MD AFW pump out-of-service for pump bearing replacement. Expected return to service in 18 hours.

Tech Spec LCO 3.7.5 Action B was entered 6 hours ago.

. SI/Test in progress/planned: (including need for new brief)

. Major Activities/Procedures in progress/planned:

100% power, MOL.. RCS boron is 747 ppm. Control Bank D is at 220 steps. Train B/Channel 1l Work Week.

1B MFP turbine and pump vibration alarms 53-D and 54-D are currently lit and Operations Management has

directed a load reduction to 75% using AOI-39 at 2%/minute to remove the MFP from service. Operations

Management has established threshold values of 10 mils vibration on either the pump or turbine as 1B MFP

trip criteria.

. Radiological changes in plant duririg shift:
None planned

Part 2 - Performed by on-coming shift

] A review of the Operating Log since last held shift or 3 days, whichever is less.
O A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following for changes since last shift turnover:

and other challenges

[O  Standing Orders [ LCOCs) in actions (N/A for AUOs) ||
[0 TACFs(N/Afor AUOs) [  Operator workarounds, burdens O

PER review (N/A for AUOs)

Immediate required reading.

Part 3 - Performed by both off-going and on-coming shift

[0 A walkdown of the MCR control boards (N/A for AUOs)
Relief Time: Relief Date:

TVA 40741 [08-2009] Page 1 of |

OPDP-1-1 [08-03-2009]
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SHIFT TURNOVER CHECKLIST

Page of
0 sMm ‘
0 US/MCR Unit )
K vuvo Unit Off-going - Name
[0 Avo Station
[0 STA (STA Function) On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:
1B MD AFW pump out-of-service for pump bearing replacement. Expected return to service in 18 hours.
Tech Spec LCO 3.7.5 Action B was entered 6 hours ago.

. SI/Test in progress/planned: (including need for new brief)

. Major Activities/Procedures in progress/planned:
100% power, MOL. RCS boron is 747 ppm. Control Bank D is at 220 steps. Train B/Channel Il Work Week.
1B MFP turbine and pump vibration alarms 53-D and 54-D are currently lit and Operations Management has
directed a load reductionto 75% using AOI-39 at 2%/minute to remove the MFP from service. Operations
Management has established threshold values of 10 mils vibration on either the pump or turbine as1B MFP
trip criteria.

. Radiological changes in plant during shift:

Part 2 - Performed by on-coming shift

[ A review of the Operating Log since last held shift or 3 days, whichever is less.

] A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following for changes since last shift turnover:

[0  Standing Orders [C]  LCOC(s) in actions (N/A for AUOs) ] PER review (N/A for AUOs)
[0 TACFs(N/Afor AUOs) [  Operator workarounds, burdens [0  Immediate required reading.

and other challenges

Part 3 - Performed by both off-going and on-coming shift

[0 A walkdown of the MCR control boards (N/A for AUOs)

Relief Time: Relief Date:

TVA 40741 [08-2009] . Page I of | OPDP-1-1 [08-03-2009]



Appendix D Scenario Outline Form ES-D-1

|

Facility: Watts Bar NRC Exam 1 Scenario No.: 3 Op Test No.: 1
August 2010
Examiners:  Operators: SRO
RO
BOP
Initial Conditions: - 75% power, BOL. RCS boron concentration is 1128 ppm. Control Rod Bank D at 184 steps.

Turnover: Unit 1 is at 75% power. A power escalation to the preconditioned power level of 96% is to be conducted

using GOI-4, “Normal Power Operations.” 1D CCW pump was shutdown in order to perform maintenance on
the motor. Repairs have been completed and the pump is now available. 0-S1-30-8-A, “Auxiliary Building
Gas Treatment System Train A 10-hour Operation” has been in progress for 9 hours. TD AFWP is out of
service to replace the trip-and-throttle valve and associated linkage. Tech Spec 3.7.5.B was entered for the
TD AFWP 5 hours ago. Expected return to service is 9 hours. Train A/Channel | Work Week.

Event Malf. No. Event Event Description
No. Type*
1 n/a R-RO Raise power after repairs to 1D CCW pump are complete.
N-BOP
2 mux_03c066 TS-SRO ABGTS Fan belt fails during 0-SI-30-8-A, “Auxiliary Building Gas
Treatment System Train A 10-hour Operation” surveillance performance.
Requires a Tech Spec evaluation.
3 hic-62-78a C-RO TIC-62-78 letdown temp controller fails high, and 1-FCV-62-79A LTDN H|
cv58 TEMP DIVERT fails to divert automatically. ARI 110-D, LTDN TO DEMINS
TEMP HI and ARI 247-A, LTDN HX RET FLOW LO, entry
4 rx07a I-RO 1-PT-68-340, PZR PRESS fails high. Requires manual control of 1-PIC-
TS-SRO 68-340A, PZR PRESS MASTER CONTROL. Requires entry into AOI-18,
“Malfunction of Pressurizer Pressure Control System. “ Requires a Tech
Spec evaluation.
5 tic-24-69 C-BOP 1-TIC-24-69, MTOT TEMP TEMP CONTROL fails high. Requires manual
control of 1-TIC-24-69.
6 sic-46-20a I-BOP 1A MFP speed controller fails low. Requires manual trip of the 1A MFP
and entry into AOI-16,” Loss of Normal Feedwater.”
7 fw20 M-ALL Main feedwater header breaks in the Turbine Building, on the common
header downstream of the Number 1 (high pressure) feedwater heaters.
8 rp01b C-RO Automnatic reactor trip fails to actuate. Requires the RO to manually trip
rpril the reactor. Trip switch RT-1 on 1-M-4 fails to actuate. RO trips the
reactor using trip switch RT-2 on 1-M-6.
9 fw07a M-ALL 1 A-A motor driven auxiliary feedwater pump trips on instantaneous
fw22¢ overcurrent. 1B-B motor driven auxiliary feedwater pump develops a

break on its discharge line. Requires entry into FR-H.1, “Loss of
Secondary Heat Sink,” and establishment of “bleed-and-feed.”

*

(N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Appendix D Scenario Outline Form ES-D-1

Scenario 3 - Summary

Initial Condition 75% power, BOL. RCS boron concentration is 1128 ppm. Control Rod Bank D at 184
steps.

Turnover Unit 1 is at 75% power. A power escalation to the preconditioned power level of 96% is to
be conducted using GOI-4, “Normal Power Operations.” 1D CCW pump was shutdown in
order to perform maintenance on the motor. Repairs have been completed and the pump
is now available. TD AFWP is out of service to replace the trip-and-throttle valve and
associated linkage. Tech Spec 3.7.5.A was entered for the TD AFWP 5 hours ago.
Expected return to service is 9 hours. Train A/Channel | Work Week.

Event 1 Power escalation is conducted using GO-4, “Normal Power Operations.”

Event 2 ABGTS Fan belt fails during 0-SI-30-8-A surveillance performance. Operator responds to
ARl 139-A, ABGTS FAN A-A/B-B FLOW LO alarm, and shuts down the A-A ABGTS fan.
SRO evaluates Tech Specs and enters LCO 3.7.12, Auxiliary Building Gas Treatment
System Condition A.

Event 3 TIC-62-78 letdown temp controller fails. RO responds to ARl 110-D LTDN TO DEMINS
TEMP HI and takes manual control of temperature controller for the duration of the
scenario. Upon reaching the

Event 4 1-PT-68-340, PZR PRESS fails high. Requires Tech Spec Evaluation.SRO enters AQI-18,
“Malfunction of Pressurizer Pressure Control System” and directs compensatory actions.
SRO evaluates Tech Specs and enters Tech Spec LCO 3.3.1, Reactor Trip System (RTS)
Instrumentation, Conditions W and X; LCO 3.3.2, ESFAS Instrumentation, Conditions D

and L.

Event 5 1-TiC-24-69, MTOT TEMP TEMP CONTROL. fails high. Requires manual control of 1-TIC-
24-69.

Event 6 1A MFP speed controller fails low. Requires manual trip of the 1A MFP and entry into AOI-

16,” Loss of Normal Feedwater.”

Event7 Main feedwater header breaks in the Turbine Building, on the common header
downstream of the Number 1 (high pressure) feedwater heaters.

Event 8 Automatic reactor trip fails to actuate. Requires the RO to manually trip the reactor. Trip
switch RT-1 on 1-M-4 fails to actuate. RO trips the reactor using trip switch RT-2 on 1-M-6.

Event9 1 A-A motor driven auxiliary feedwater pump trips on instantaneous overcurrent. 1B-B

motor driven auxiliary feedwater pump develops a break on its discharge line. Requires
entry into FR-H.1, “Loss of Secondary Heat Sink,” and “feed-and-bleed” actions to be
taken.

Appendix D Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




IAppendix D

Scenario Outline Form ES-D-1

Scenario 3 - Critical Task Summary

Critical Task 1

from WOG Ceritical
Task List, E-0, A

Critical Task 2

from WOG Critical
Task List, FR-H.1
F.

Manually trip the reactor from the control room before manually tripping the turbine.

Manually tripping the turbine before the reactor is tripped will cause an unnecessary
challenge to the steam generator PORV and Safety valves unless the reactor is tripped.
Reactor trip must be verified to ensure that the only heat being added to the RCS is from
decay heat and reactor coolant pump heat. The safeguards systems that protect the plant
during accidents are designed assuming that only decay heat and pump heat are being
added to the RCS.

Initiate RCS bleed and feed so that the RCS depressurizes sufficiently for intermediate
head injection to occur.

Once the operator detects that secondary heat sink has degraded (SG wide range levels
are less than or equal to 26%), RCS bleed and feed must be established to prevent or
minimize core uncovery due to inadequate core cooling.

Appendix D

Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 3 Event # 1 Page 1 of 25
Event Description: Raise power after repairs to 1D CCW pump are complete.
Time H Position H Applicant’s Actions or Behavior

EXAMINER: The following actions are taken from GO-4, “Normal Power Operation.”
Section 5.2, “Unit Startup from 30% to 100% Reactor Power,” with Step 24 being repeated
to raise power. The crew begins at Step 38.

[24] CONTINUE ascension to 90% power (70 to 74% if following
refueling) by performing the following:

[24.1] IF during any of the following steps the REFERENCE
changes in an undesired manner, THEN ADJUST VPL to
stop turbine load rise OR PUSH TURBINE MANUAL to

, place the turbine control mode in manual mode and

BOP ~ PROCEED to section 5.6.

[24.2] ADJUST VALVE POSITION LIMIT to 90% or <to 5%
above the Gov Contro! Indication.

[24.3] SET LOAD RATE at predetermined value.
[24.4] PUSH REFERENCE CONTROL A (raise) button to set
desired load in SETTER display.
NOTE

RCS should be diluted to raise TAVG, then Turbine load raised along with TAVG. Control rods
will be used along with dilution to maintain Al and, if needed, for temperature.

EXAMINER: The following actions are taken from S0I-62.02, “Boron Concentration
Control,” Section 6.6, “Minor Dilution.”

NOTES
1) Section 6.6, Minor Dilution, may be reproduced, laminated, displayed, reused, etc. as desired.
2) Minor Dilution is defined as the addition of Primary Water done several times each shift to
compensate for fuel burn-up, and maintain Tavg on program.

[1] ENSURE 1-HS-68-341H, BACKUP HEATER C, is ON, fo
" equalize Pzr-RCS CB.

[2] ADJUST 1-FQ-62-142, PW BATCH COUNTER, for required
quantity.

[3] PLACE 1-HS-62-140B, VCT MAKEUP MODE in DIL.

[4] TURN 1-HS-62-140A, VCT MAKEUP CONTROL, to START.
[4.1] CHECK Red lightis LIT.




Appendix D Required Operator Actions Form ES-D-2 |
pp

Op Test No.: NRC Scenario # 3 Event # 1 Page 2 of 25
Event Description: Raise power after repairs to 1D CCW pump are complete.
Time " Position " Applicant’s Actions or Behavior

[5] MONITOR the following parameters:

Instrument Location Parameters
1-P1-69-122 1-M6 | VCT PRESS
1-L1-62-129A 1-M-6 VCT LEVEL
1-FI-62-142 1-M-6 PW TO BLENDER FLOW
1-FQ-62-142 1-M-6 PW BATCH COUNTER
1-FQ-62-139 1-M-6 | BABATCH COUNTER

'[6] WHEN dilution is COMPLETE, AND 1-FCV-62-128 is closed,
THEN PLACE 1-HS-62-140B, VCT MAKEUP MODE, in AUTO.

[7] TURN 1-HS-62-140A, VCT MAKEUP CONTROL, to START.
[7.1] CHECK Red light is LIT.

[8] IF desired to reduce VCT level, THEN GO TO Section 8.5, VCT
Level Reduction.

EXAMINER: The following actions are taken from GO-4, “Normal Power Operation.”

[24.5] PUSH GO button.

-[24.6] MONITOR Generator Megawatts RISING.

[24.7] CHECK that load rise has STOPPED when reference
BOP display equals setter OR IF desired to stop the load

change THEN STOP the load change by DEPRESSING
the HOLD pushbutton.

[24.8] WHEN desired to resume the load change, THEN PRESS
the GO push button and continue to monitor load.

[38] ENSURE both Stator Water Heat Exchangers are in service
prior to exceeding 75% power.

NOTE

The numbers below the pressure indication for 1-PIS-47-13 correspond to four relays (LEDs)
that enable the runback logic. The numbers 1, 2, 3, 4 should be illuminated indicating all four
relays are enabled.

BOP

[39] CHECK HP Turbine impulse Pressure / Turbine Runback LEDs
(1,2, 3, 4) lit on panel L-262A, 1-PI1S-47-13, TB 729 column T3/J.

[40] IF startup is following refueling, THEN CONTINUE ascension to
SRO . 90% RTP by performing the following:

Step is marked as N/A

BOP




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 3 Event # 1 Page 3 of 25
Event Description: Raise power after repairs to 1D CCW pump are complete.
Time " Position " Applicant's Actions or Behavior

[41] BEFORE raising above 80% power, THEN ENSURE the
following: ‘

[41.1] 1-LCV-6-106A controlling properly.
[41.2] 1-LCV-6-105A and 105B are NOT open.

NOTES

1) After operations less than 85% Reactor power for more than 2 weeks, Reactor Engineering
evaluation of Hot Channel Factors per 1-SI-0-20 is required, before exceeding 90% power.

2) Performing NIS check and adjustment relatively close to 100% power may eliminate the need
to RE-PERFORM these actions upon reaching 100% power.
[42] WHEN power is at or above 95%, THEN PERFORM the
following :
[42.1] ADJUST PR NIS per 1-81-92-1, NIS Daily Comparison.

[42.2] IF evaluation of Hot Channel Factors is required, THEN
ENSURE 1-8I-0-20, COMPLETE.

[42.3] ENSURE MIG performs 1-SI-68-30 within 24 hours after :
power stabilizes at 90% or above (N/A if NOT applicable).

[42.4] ENSURE the following level controllers maintaining levels
within- normal ranges: ‘

A. Feedwater heaters.
B. MSR drain tanks

NOTE

Turbine is normally operated in IMP QUT control below 30% turbine load. IMP IN operation
above 30% turbine load is permissible as long as the unit remains stable (e.g. no instabilities
due to IMP IN operation.)

[42.5] IF desired to limit instabilities due to IMP IN operation at
loads greater than 95%, THEN OBTAIN Unit SRO
concurrence to operate in IMP OUT AND PLACE Turbine
in IMP OUT.

[43] IF this a startup following a refueling, THEN HOLD power
between 94 and 98% to complete post-refueling testing.

[44] IF startup is following refueling, THEN ENSURE applicable
portions of the PETs are COMPLETE for full power operation.

[45] CONTINUE ascension to 100% power by performing the
following:




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 3 Event # 1 Page 4 of 25
Event Description: Raise power after repairs to 1D CCW pump are complete.
Time u Position Applicant’s Actions or Behavior
NOTES

1) Ti-45, Determination of Preconditioned Reactor Power, identifies ramp rates, specific power
levels where HOLD times are required, and control rod withdrawal limits.

2) Power escalation ramp rates and hold times should be per the most conservative of either the

fuel pre-conditioning guidelines of TI-45 or the Turbine loading recommendations of SOI-
47.02

3) Turbine load change may be stopped by depressing the HOLD push button, using VPL, or by
depressing the MANUAL push button

[45.1] IF during any of the following steps the REFERENCE
changes in an undesired manner THEN ADJUST VPL. to
stop turbine load rise OR PUSH TURBINE MANUAL to
place the turbine control mode in manual mode and
PROCEED to section5.6

[45.2] CHECK VALVE POS LIMIT light is NOT LIT.

[45.3] SET VALVE POSITION LIMIT at 100% or < to 5% above
the Gov Control Indication.

[45.4] SET LOAD RATE at predetermined value.

[45.5] PUSH REFERENCE CONTROL A (raise) button to set
- desired load in SETTER display.

Cue Simulator Operator to insert Event 2.




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 3 Event # 2 Page 5 of 25

Event Description: ABGTS Fan drive failure during 0-SI-30-8-A surveillance performance. Requires
Tech Spec Evaluation.

Time Position H Applicant’'s Actions or Behavior

Indications:
139-A ABGTS FAN A-A/B-B FLOW LO

EXAMINER: As soon as the A-A ABGTS Fan is stopped, the Console Operator will clear
the malfunction and allow Window 139-A ABGTS FAN A-A/B-B FLOW LO to clear.

RO Announces Window 139-A, ABGTS FAN A-A/B-B FLOW LO alarm
when received.

Determines that A-A ABGTS fan motor is running based on RED
BOP indicating light LIT on panel 0-M-25. May place the A-A ABGTS Fan
in STOP, PULL-TO-LOCK. ~

Enters and directs actions of ARI 139- A ABGTS FAN A-A/B-B
FLOW LO,

May direct the BOP to shutdown the A-A ABGTS Fan using 0-SI-30-
SRO 8-A, “Auxiliary Building Gas Treatment System Train A 10-hour
Operation.”

EXAMINER: The following actions are taken from ARI 139-A ABGTS FAN A-A/B-B FLOW
LO.

SRO

[11IF selected for P-AUTO, THEN ENSURE standby ABGTS staris.
BOP o
B-B ABGTS fan is in the A-AUTO paosition, so step is N/A.

[2] DETERMINE cause of failure, and INITIATE repairs if needed.

SRO Report from the Auxiliary Building AUO is that the drive belt for
the A-A ABGTS fan is broken. SRO should direct the BOP to
stop the A-A ABGTS fan, using 0-SI-30-8 steps.

[3] REFER TO SOI-30.06, AUXILIARY BUILDING GAS
TREATMENT SYSTEM (ABGTS).

[4] REFER TO Tech Specs.

SRO

SRO 3.7.12 Auxiliary Building Gas Treatment System (ABGTS),
Condition A: With one ABGTS train inoperable, restore the
ABGTS train to OPERABLE status within 7 days.

EXAMINER: The following actions are taken from 0-Si-30-8-A, “Auxiliary Building Gas
Treatment System Train A 10-hour Operation,” beginning at Step 15.




| Appendix D' Required Operator Actions Form ES-D-2 |

Op Test No.: NRC  Scenario # 3 Event # 2 Page 6 of 25

Event Description: ABGTS Fan drive failure during 0-S1-30-8-A surveillance performance. Requires
Tech Spec Evaluation.

Time I Position || Applicant’s Actions or Behavior

[15] WHEN ABGTS Train A has operated continuously for at least

10 hours (600 min), THEN PERFORM the following:

A. IF using Stop Watch, THEN PLACE 1-HS-30-146A, ABGTS
FAN A-A [0-M-25], in STOP, simultaneous with stopping the
Stop Watch.

B. IF using meter, THEN PLACE 1-HS-30-146A, ABGTS FAN
A-A [0-M-25], in STOP.

C. ENSURE Suction and Discharge dampers, FCO-30-146A
and FCO-30-146B, CLOSE.

[16] ENSURE 1-HS-30-146A, ABGTS Fan A-A in A AUTO.

SRO Crew Brief would typically be conducted for this event as time
allows prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 3.
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Op Test No.: NRC Scenario # 3 Event # 3 Page 7 of 25
Event Description: TIC-62-78 letdown temp controller fails high. Requires ARI entry.
Time E Position Applicant’s Actions or Behavior
Indications:

110-D LTDN TO DEMINS TEMP HI
247-B LTDN HX RET TEMP HI

RO Diagnoses and announces failure of 1-HIC-62-78, Letdown
temperature controller.

RO ‘May place 1-TIC-62-78 in MANUAL and control temperature.

RO May place 1-HS-62-79A, LTDN HI TEMP DIVERT, to the VCT
position.

BOP Responds to ARI 247-B LTDN HX RET TEMP Hl alarm

Enters and directs actions of ARI 110 D, LTDN TO DEMINS TEMP
Hi.

EXAMINER: The following actions are taken from ARI 110-D, LTDN TO DEMINS TEMP HI.

SRO

[1] IF letdown temperature is greater than 137.5 °F on 1-T1-62-78
[1-M-6], THEN ENSURE CVCS demineralizers bypassed
(lights above 1-HS-62-79 [1-M-6]).

RO
1-HS-62-79A fails to reposition automatically. The RO must ;
manually rotate the handswitch from the DEMIN position to
the VCT position to compensate for this failure.
RO [2] ENSURE letdown flow is 45 gpm to 120 gpm on 1-FI-62-82
[1-M-6].
RO [3] ENSURE charging flow is 57 . gpm to 132 gpm on 1-FI- -62-93A
[1-M-5].
RO [4] ADJUST 1¥HIC-62-78A to maintain letdown temperature less -
than 127 °F on 1-TI-62-78.
SRO [5] IF problem is due to loss of CCS, THEN REFER TO AOI-15,

LOSS OF COMPONENT COOLING WATER (CCS).
SRO [6] NOTIFY Work Control to initiate corrective action, if necessary.

[71 WHEN ready to return to normal, THEN PLACE 1-HS-62-
RO ~79A, LTDN HI TEMP DIVERT, in DEMIN position, and HOLD
until 1-TCV-62-79 is fully open.

EXAMINER: The following actions are taken from ARI 247-B LTDN HX RET TEMP HI.

[1] CHECK 1-TI1-70-191, LTDN HX RET TEMP [0-M-27B].
BOP BOP will request that the RO check 1-HIC-62-78A, LETDOWN HX
OUTLET TEMP TCV-70-192 CNTL for proper operation.

[2] CHECK letdown filow and pressure and REDUCE Ietdown ﬂow as
~“'necessary. :

RO
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Op Test No.: NRC Scenario # 3 Event # 3 Page 8 of 25
Event Description: TIC-62-78 letdown temp controller fails high. Requires ARI entry.
Time i Position H Applicant’s Actions or Behavior

[3] CHECK 1-TCV-70-192 maintaining letdown temp at setpoint.

BOP If not done previously, BOP will request that the RO check
1-HIC-62-78A, LETDOWN HX OUTLET TEMP TCV-70-192
CNTL for proper operation.

[4] START CCS Pump, or REDUCE CCS loads to maintain press
SRO between 40 and 108 psi on 1-Pl- 70-24A CCS HX A SUP PRESS
[0-M-278B].

[51 ENSURE proper valve lineup through Lidn Hx per S0OI-70.01,
Component Cooling Water (CCS).

SRO

Crew Brief would typically be conducted for this event as time allows

SRO prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 4.

SRO
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Op Test No.: NRC Scenario # 3 Event # 4 Page 9 25
Event Description: PZR press 1-PT-68-340 fails high. Requires Tech Spec Evaluation.
Time H Position H Applicant’s Actions or Behavior
Indications:

90-A PZR PRESS HI

124-B PZR PRESS HI

Both PZR Spray valves indicate full open on controllers.

Operable PZR pressure indicators display a rapid reduction in RCS pressure.
All PZR heaters are OFF.

Diagnose and announces failure of 1-PI-68-340, PZR PRESS

RO downscale.

RO May refer to ARI 90-A PZR PRESS HI actions.

RO May refer to ARI 124-B PZR PRESS HI for actions.

SRO Enters and directs actions of AOI-18, “Malfunction of Pressurizer

Pressure Control System.”
EXAMINER: The following actions are taken from ARI 90-A PZR PRESS Hl.
RO [1‘] CHECK PZR pressure on 1-P1-68-334 and -340 [1-M-5].

[2] IF a PZR pressure channel has failed, THEN

[a] PLACE PZR master controller 1-PIC-68-340A in manual
RO : control and stabilize pressure.

[b] GO TO AQI-18, MALFUNCTION OF PRESSURIZER
PRESSURE CONTROL SYSTEM.

EXAMINER: The following actions are taken from ARI 124-B PZR PRESS HI.
RO [1] CHECK PZR preésure on 1-PI-68-334 and -340 [1-M-5].

[2] GO TO AOI-18, MALFUNCTION OF PRESSURIZER
PRESSURE CONTROL SYSTEM.

EXAMINER: The following actions are taken from AOI-18, “Malfunction of Pressurizer
Pressure Control System.”

RO

NOTE

120 AC VITAL PWR BD 1-1V [breaker 2] supplies the plugmold power strip associated with both
PZR spray valves and several other instruments required to respond to this event.

1. CHECK pressurizer pressure stable or trending to desired
pressure:

* 1-PI-68-340A,
* 1-PI-68-334,
* 1-P1-68-323,
*1-PI-68-322.

RO
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Op Test No.:

NRC Scenario # 3 Event # 4 Page 10 25

Event Description:

PZR press 1-PT-68-340 fails high. Requires Tech Spec Evaluation.

Time

ﬂ Position

Applicant's Actions or Behavior

1. RESPONSE NOT OBTAINED:

PLACE pzr master controller 1-PIC-68-340A in MANUAL and
RESTORE press to normal.

RO

2. CHECK 1-XS-68-340D selected to a failed controﬂlng or backup
channel.

RO

3. RESTORE press control fo normal:

a. SELECT operable channels for control and backup with 1-XS-
68-340D.

b. ENSURE operable channel selected for recording with 1-XS-
68-340B.

- ¢. ENSURE TR-68-2A placed to operable channel using 1-X8-
68-2B, AT RCDR TR-68-2A LOOP SELECT [1-M-5].

~ d. WHEN Pressurizer pressure on program, THEN RETURN Pzr
master controller 1-P1C-68-340A to AUTO.,

SRO

SRO

4, NOTIFY Work Control to remove failed channel from service.
5.**GO TO Step 17. ‘

SRO

17. REFER TO the following Tech Specs:
3.3.1

Function 6. OvertemperatureAT Condmon W, With one
channel inoperable, place the channel in trip within 72 hours
OR Be in Mode 3 within 78 hours.

Function 8a. Pressurizer Pressure - Low, Condition X, With
- one channel inoperable, place the channel in trip within 72
hours, OR reduce THERMAL POWER to <P-7 within 78 hours.

Function 8b. Pressurizer Pressure - High, Condition W, With
one channel inoperable, place the channel in trip within 72 -
hours OR Be in Mode 3 within 78 hours.

332

Function 1.d, Pressurizer Pressure - Low, Condition D, With
one channel inoperable, place the channel in tnp within 72
hours OR be in Mode 3 within 78 hours AND be in Mode 4
within 84 hours.

Function 8.b Pressurizer Pressure, P-11, Condmon L, With
one P-11 interlock channel inoperable, verify interlock is in
required state for existing unit conditions within 1 hour OR

. be in Mode 3 within 7 hours AND be in Mode 4 within 13
hours.

SRO

Crew Brief would typically be conducted for this event as time allows
prior to the next event.
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Op Test No.: NRC  Scenario # 3 Event # 4 Page 11 25
Event Description: PZR press 1-PT-68-340 fails high. Requires Tech Spec Evaluation.
Time E Position E Applicant’s Actions or Behavior
Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.
SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator

to insert Event 5.
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Op Test No.: NRC Scenario # 3 Event # 5 Page 12 of 25
Event Description: 1-TIC-24-69 controller fails high, causing MTOT temperature to rise.

Time |] Position u Applicant’s Actions or Behavior
Indications:

23-A TURB/GEN VIBRATION HI/Hi-HI
MTOT Oil Temperatures rising on ICS display.

BOP May d|agnose and announce rising trend on Main Turbine drain oil
temperatures. : :
BOP May diagnose and announce rising trend on Main Turbine vibra_tions.

BOP Announces 23-A TURB/GEN VIBRATION HI/HI-HI alarm.

Enters and dlrects actions of ARi 23 A TURB/GEN VIBRATION
HiMHI- HI i ,

EXAMINER: The following actions are taken from ARI 23-A TURB/GEN VIBRATION HI/HI-
HL.

SRO

[1] IF the cause of this alarm is COUPLING vibration, THEN notify
~the Sys Eng. No Operator action is required.

[2] MONITOR 1-CRT-47-121 [1-M-2] to determine which beanng has
possible vibration problems.
[3] DISPATCH Operator to perform ythe following:
-« CHECK local indications on 1-L-792
BOP “« SOUND Turbine bearings
e CHECK Turbine lube oil temperature.
* CHECK Seal Oil temperature. :
[4] IF a catastrophic Turbine/ Generator failure has occurred, THEN

BOP EVALUATE performing Generator Hydrogen Emergency
Depressurization IAW SOI!-35.01 Section 8.15.

BOP

BOP

[5] ATTEMPT 1o stabilize or reduce bearing vibration by varying one
or more of the following parameters within normal operation
limits:
* Turbine bearing lube oil supply temperature.
BOP BOP wiil determine that 1-TIC-24-69 is indicating full closed, and
transfer the controller to MANUAL. - After transferring the
controller to MANUAL, the BOP will open the valve to reduce
MTOT temperature.

» Generator Megawatts and/or VARS
¢ Seal Oil temperature.

[6] IF bearing vibration is above 7 mils (10 mils for # 11 bearing),
SRO THEN NOTIFY Engineering AND EVALUATE if load reduction or
unit shutdown warranted.
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Op Test No.: NRC Scenario # 3 Event # 5 Page 13 of 25
Event Description: 1-TIC-24-69 controller fails high, causing MTOT temperature to rise.
Time Position ﬂ Applicant’s Actions or Behavior

[7] IF bearing vibration continues to rise above evaluated limits,
SRO THEN EVALUATE rapid load reduction per AOI-39, or tripping
the turbine prior to exceeding 14 mils vibration.

EXAMINER: SOI-47.02, “Turbo-Generator Startup Operation,” Appendix F, “Turbine
Instrument Limits,” is provided on Pages 26 through 28.

[8] ENSURE Turbine is operated within startup and loading
limitations of SOI-47.02, Turbo-generator Startup Operation.

BOP

[9] ENSURE lube oil temperature, condenser vacuum, sealing steam

BOP pressure, and exhaust hood temperature are normal.

Cue Simulator Operator to insert Event 5. Additional events will occur after Event 5 is
entered by the Console Operator.
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Event Description: 1A MFP speed controller fails low. Requires trip of the 1A MFP and entry into AO!-
16,” Loss of Normal Feedwater.”

Time E Position Applicant’s Actions or Behavior

Indications:
63-F SG LEVEL DEVIATION

Speed (rpm) indication for the 1A MFP pump dropping as indicated on 1-SI-46-20A MFPT A
SPEED.

Pressure indication for 1A MFP dropping as indicated on 1-Pi-3-66A MFWP A DISCH PRESS.
BOP Diagnoses and announces the reduction in speed on the 1A MFP.

May place 1-SC-46-20A, MFPT A - SPPED CONTROL in MANUAL
and attempt to increase 1A MFPT speed.

BOP

SRO Enters and directs actions of AQI-16, “Loss of Normal Feedwater,”
Section 3.7, “MFW pump speed cantrol circuit failure.”

EXAMINER: The following actions are taken from ARI 63-F SG LEVEL DEVIATION.
[1] DETERMINE which S/G has abnormal level.

BOP BOP determines ALL SG levels are abnormal. :
BOP [2] CHECK steam flow/feed flow instrumentation to VERIFY level
controls are restoring S/G levels to NORMAL.
[3] IF level controls have malfunctioned, THEN
[a] PLACE FW controls in manual.
BOP [b] RESTORE S/G level to normal and GO TO ACI-16, LOSS OF

NORMAL FEEDWATER.
SRO determines step is N/A.

[4] IF MFPT speed controls have malfunctioned, THEN
[a] PLACE MFPT speed controls in manual. '

BOP [b] RESTORE MFW/MS AP to program AND GO TO AOI-16,
LOSS OF NORMAL FEEDWATER. :

SRO directs the BOP to place the 1A MFPT speed control in
MANUAL, and to raise pump speed.

SRO [5] INITIATE WO for corrective action, if necessary.

EXAMINER: The following actions are taken from AOI-16, “Loss of Normal Feedwater,”
Section 3.7, “MFW pump speed control circuit failure.”

BOP 1. CHECK MFWPT speed controller(s) NORMAL.
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Op Test No.:

NRC

Event Description:

Scenario # 3 Event # 6 Page 15 of 25

1A MFP speed controller fails low. Requires trip of the 1A MFP and entry into AOI-
16,” Loss of Normal Feedwater.”

Time

Position " Applicant's Actions or Behavior

BOP

1. RESPONSE NOT OBTAINED:

CONTROL MFP speed using MANUAL. control of master
controiler or individual controller(s) as required.
{p) IF MANUAL control of individual MFWPT controller is
ineffective, THEN TRIP affected MFWPT, and ** GO TO
Section 3.4 or 3.5 as applicable.
SRO will direct the BOP to manually trip the 1A MFP since it
is not responding to changes made via 1-SC-46-20A, MFPT A
- SPEED CONTROL

EXAMINER: The foliowing actions are taken from AOI-16, “Loss of Normal Feedwater,”
Section 3.5, “Loss of MFWP Greater Than or Equal To 800 MWe (67% Turbine Load).”

1.(p) IF loss of $/G level is imminent, THEN TRIP reactor, and **
- GO TO E-0, Reactor Trip or Safety Injection.

2. CHECK turbine load less than or equal to 1000 MWe (85%).

3. PLACE tripped MFP recirc valve controlier in MANUAL, and
CLOSE recirc valve.

4. CHECK turbine load less than 800 MWe (67%).

4. RESPONSE NOT OBTAINED:
ENSURE Standby MFWP running.

(p) IF Standby MFWP NOT available, THEN REDUCE turbme
load to less than 800 MWe with valve position limiter.

5. ENSURE MFWP speed rising to control /G A-P and levels on
program.

5. RESPONSE NOT OBTAINED: ;
Manually CONTROL MFWPT speed.

EXAMINER: During the performance of AOI-16, “Loss of Normal Feedwater,” the
feedwater line in the common header downstream of the high pressure heaters will
develop. The crew will initiate a manual reactor trip and close the #1 (High Pressure)
feedwater isolation valves.
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Event Description:

NRC Scenario # 3 Event # 7,8and 9 Page 16 of 25

Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time H Position H Applicant’s Actions or Behavior

Indications:

Reactor power increasing on all Power Range indications.
RCS temperature dropping.

PZR level dropping.
PZR pressure dropping.

NO radiation changes on either the primary or secondary radiation monitors.
168-B TURB FDN SUMP LEVEL HI.

BOP Diagnoses and announces the feedwater line break.
May direct the RO to trip the reactor, based on imminent loss of SG
SRO
level. ,
Recognizes that the reactor did not trip automatically and initiates a
RO manual reactor trip. Trips the reactor from handswitch RT-2 on 1-M-
6, after handswitch RT-1 fails to operate.
RO Performs Immediate Operator Actions following the reactor trip.
BOP Performs Immediate Operator Actions following the reactor trip.
SRO Enters and directs actions of E-0,”Reactor Trip or Safety Injection.”

EXAMINER: The following actions are taken from E-0,”Reactor Trip or Safety Injection.”

NOTE 1 Steps 1 thru 4 are IMMEDIATE ACTION STEPS.

instruction.

NOTE 2 Status Trees / SPDS should be monitored when transitioned to another

Critical Task 1

from WOG Cntlcal Task List, E-0 A S
Manually trip the reactor from the control room before manually tnpplng the turblne :

Manually tripping the turbine before the reactoris trlpped will cause an unnecessary chal!enge fo the steam
generator PORV and Safety valves unless the reactor is tripped.

Critical
“Task 1

RO

: 1 ENSURE reactor tnp . ,
~ «Reactor trip.and bypass breakers OPEN

* RPIs at bottom of scale.

« Neutron flux DROPP!NG.

RO

2. ENSURE Turbine Trip:
-* All turbine stop valves CLOSED.

RO

3. CHECK 6.9 kV shutdown boards:
a. At least one board energized from:
CSST (offsite), ‘
OR ;
D/G (blackout).
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip

using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time ﬂ Position ' Applicant’s Actions or Behavior

4. CHECK Si actuated:

a. Any Sl annunciator LIT.
RO b. Both trains S| ACTUATED.
* 1-XX-55-6C
* 1-XX-55-6D

4. RESPONSE NOT OBTAINED:

DETERMINE if SI required:
a. IF ANY of the following exists:
* S/G press less than 675 psig,
OR
* RCS press less than 1870 psig,
SRO/RO OR
* Cntmt press greater than
1.5 psig
THEN ACTUATE S! manually.

IF S| NOT required, THEN ** GO TO ES-0.1,

b. ACTUATE SI manually.
EXAMINER: The following actions are taken from ES-0.1, “Reactor Trip Response.”

CAUTION

Plant conditions, AFW pump start signals and flow requirements should be evaluated as
time allows.

1. MONITOR SI actuation criteria:

RO _«[F SI actuation occurs during the performance of this Instruction;,
THEN ** GO TO E-0, Reactor Trip or Safety In}ectlon

BOP 2. CHECK Generator PCBs OPEN.

3. MONlTOR RCS temperature stable at or trending to 557°F using:
RO * RCS Loop T-avg with any RCP running. OR
* RCS Loop T-cold with RCPs out-of-service.
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time 5 Position E Applicant’s Actions or Behavior

3. RESPONSE NOT OBTAINED:

IF temperature is less than 557°F, THEN ENSURE steam dumps,
S/G PORVSs, and blowdown isolation valves CLOSED.

IF cooldown continues, THEN ENSURE total feed flow is less than
or equal to 500 gpm:

* REFER TO SOI-3.02, Auxiliary Feedwater System, for manual
control of TDAFWP,

~» MAINTAIN at least one S/G NR level greater than 29%, or
total feed flow between 410 and 500 gpm for heat sink.

IF cooldown continues after AFW flow is controlied, THEN:
* CLOSE MSIVs. '
* ENSURE MSIV bypasses CLOSED.
* PLACE steam dump controls OFF.

IF temperature is less than 547°F after AFW is controlled, THEN
INITIATE boration:

* REFER TO AOQI1-34, Immediate Boration.

IF temperature is greater than 564°F, THEN ENSURE either
steam dumps, or S/G PORVs OPEN.

WHEN cooldown is controlied, THEN RETURN AFW to AUTO as
desired. -
4. ENSURE AFW operation:
a. AFW established:
* Both MD AFW pumps RUNNING.
¢« TD AFW pump RUNNING.
* 1 CVs in AUTO or controlied in MANUAL.
b. Heat sink available:
» Total feed flow greater than 410 gpm, OR
s At least one S/G NR level greater than 29%.

4. RESPONSE NOT OBTAINED:

BOP b. IF heat sink can NOT be established, THEN * GO TO FR-H.1,
- Loss Of Secondary Heat Sink.

RO

BOP

EXAMINER: The following actions are taken from FR-H.1, “Loss of Secondary Heat
Sink.”

CAUTION

« If total feed flow CAPABILITY of 410 gpm is available, this Instruction should NOT be
performed.

* If an Intact S/G is available, feed flow should NOT be reestablished to any faulted S/G.

1. CHECK if secondary heat sink is required:
RO a. RCS pressure greater than any Intact S/G pressure.
b. RCS temperature greater than 375°F [360°F ADV].
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time n Position Applicant’s Actions or Behavior
RO 2. ENSURE at least one charging pump RUNNING.
CAUTION

RCS bleed and feed criteria must be monitored for immediate response if the criteria is
exceeded.

3. DETERMINE if RCS bleed and feed required:
a. CHECK RCS bleed and feed required:

¢ Any THREE S/G WR levels less than or equal to 26% [36%
RO ADV]. OR ‘

~ »RCS pressure great\er‘than or equal to 2335 psig.
b. STOP all RCPs, and ** GO TO Cautions prior to Step 18 to
initiate RCS bleed and feed.
3. RESPONSE NOT OBTAINED:
‘a. MONITOR RCS bleed and feed criteria:
WHEN criteria are met, THEN PERFORM Substep 3b.
* GO TO step 4.

BOP 4. ENSURE S/G blowdown ISOLATED.
BOP 5. MONITOR CST volume greater than 200,000 gal.

NOTE

If the use of condensate flow is anticipated, then a higher pzr level will better
accommodate the level shrink from S/G cooldown and depressurization.

RO 6. CONTROL pzr level between 29% and 63% [47% and 58% ADV].

EXAMINER: Reports from the field are that the 1A-A MD AFWP tripped on instantaneous
overcurrent and the motor has suffered damage. There is a break on the discharge
piping of the 1B-B MD AFW pump, which prevents flow to #3 and #4 SGs. The TD AFW
pump will require a minimum of 4 hours to reassemble the trip and throttle valve and
linkage. The feedwater line break prevents use of secondary pumps as a supply to the
SGs.

RO

7. ESTABLISH MD AFW pump flow:
a. CHECK MD AFW pump AVAILABLE.
b. ENSURE both MD AFW pumps RUNNING.
..c. ENSURE MD AFW LCVs OPEN.

BOP ~ ;
d. CHECK MD AFW pump flow greater than 410 gpm.
e. CHECK NR level in at least one S/G greater than 29% [39%
ADVL
. RETURN TO Instruction in effect.
BOP 8. ESTABLISH TD AFW pump flow:

a. CHECK TD AFW pump AVAILABLE.
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time l Position E Applicant’s Actions or Behavior

8. RESPONSE NOT OBTAINED:
a.** GO TO Step 9.

RO 9. STOP all four RCPs.

10. IF Secondary pumps will be used to feed S/Gs, THEN REFER
TO Appendix A (FR-H.1), Establishing MFW following Reactor
BOP Trip, while continuing this Instruction.

Based on the location of the feedwater break, secondary pumps
will NOT be used to fill the SGs.
CAUTION

* If offsite power is lost after Sl reset, manual action will be required to restart the Si
pumps and RHR pumps due to loss of Sl start signal.

* If plant conditions degrade after automatic Sl is blocked, manual actuation may be
required.

SRO

NOTE
After the low steamline pressure Sl signal is blocked, main steamline isolation will occur
if the high steam pressure rate setpoint is exceeded.
11. BLOCK Sl signals:
RO a. INITIATE RCS depressunzanon to less than 1912 psig:

IF letdown in service, THEN ALIGN aux spray USING
Appendix B (FR-H.1), ALIGN AUX SPRAY.

EXAMINER: The following actions are taken from Appendix B (FR-H.1),” ALIGN AUX
SPRAY.

RO 1. ENSURE at least one charging pump running.

2. IF charging is not aligned, THEN ALIGN charging:
a) CLOSE RCP seal flow control 1-FCV-62-89.
b) OPEN charging isolation 1-FCV-62-90 and 1-FCV-62-91.
¢) ENSURE charging 1-FCV-62-85 or 1-FCV-62-86 OPEN.

CAUTION

If RCS is on cold leg recirc, seal return isolation valves should not be opened (prevents
sump inventory from diverting to VCT).

RO

RO d) OPEN seal return 1-FCV-62-61 and 1-FCV-62-63.
RO 3. ENSURE BIT outlet valves 1-FCV-63-25 AND 1-FCV-63-26
CLOSED.

NOTE Aux spray flow can be maximized by closing the normal pzr spray valve(s).




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 3 Event # 7,8and 9 Page 21 of 25

Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time " Position ﬂ Applicant’s Actions or Behavior

4. CONTROL aux spray flow:
a) OPEN aux spray 1-FCV-62-84, ;
b) CLOSE charging 1-FCV-62-85 and 1-FCV-62-86.

RO ¢) MODULATE Pzr Spray valves as needed to control Pzr
pressure..

d) ADJUST aux spray flow rate wnth 1-FCV-62-93 and 1-FCV-62-
89 as needed.
EXAMINER: The following actions are the continuation of FR-H.1, Step 11

b. BLOCK auto Si actuation signals [68-B}], and [69-B]:

1) NOTIFY IMs to block auto SI USING IMI-99. 040, AUTO Sl
Block.

2) WHEN RCS pressure is less than 1962 psig (P-11), THEN
* BLOCK low pzr pressure Sl.
RO * BLOCK low steam pressure SI.
¢. ENSURE high cntmt pressure SI signal CLEARED [78-G].
d. CHECK Sl actuated.
d. RESPONSE NOT OBTAINED:
" GOTO Substep 111.
f. MAINTAIN RCS pressure less than 1912 psig.

NOTE

¢ Cycling reactor trip breakers to allow MFW Isolation reset is only required if S| or HI-HI
S/G level has occurred.

* If any valid Sl signal has occurred since Sl reset, cycling reactor trip breakers will
initiate SI.

12. PREPARE for MFW startup: ~
a. PLACE MFW pump controllers in MANUAL, and SET to zero.

b. PLACE MFW reg valve controllers in MANUAL, and SET to
Zero.

BOP c. PLACE MFW reg bypass valve controllers in MANUAL and
SET to zero.

d. CHECK FW bypass isolation valves OPEN,
Based on the location of the feedwater break, MFPs will NOT be
used to fill the SGs.
NOTE

If the standby feed pump will be used, oniy the hotwell pumps should be started to
prevent an overpressure condition.
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time E Position " Applicant's Actions or Behavior

13. ESTABLISH feedwater flow: -
a. START secondary plant pumps as necessary:
1) Hotwell pumps.
BOP 2) Condensate booster pumps.
3) Cond DI booster pumps.
Based on the location of the feedwater break, secondary pumps
will NOT be used to fill the SGs.
13. a. RESPONSE NOT OBTAINED:
SRO IF secondary plant pumps are NOT available, THEN ** GO
TO Step 17.
17. DETERMINE if RCS bleed and feed required:
a. MONITOR RCS bleed and feed criteria:

RO » Any THREE S/G WR levels less than or equal to 26% [36%
ADV]. OR

* RCS pressure greater than or equal to 2335 psig.

17. a. RESPONSE NOT OBTAINED:
RETURN TO Cautions prior to Step 1.

SRO The crew may return to the Cautions prior to Step 1, if SG wide
range level has not dropped to the point where “Bleed-and-
feed” criteria have not been met.

EXAMINER: When bleed and feed criteria are met, then the following steps will be
performed.

CAUTION

* Step 18 Through 20 must be performed quickly in order to establish RCS heat removal
by RCS bleed and feed.

* Termination of bleed and feed is required prior to transitioning out of FR-H.1 when heat
sink is restored.

’Crmcal Task2 -

from WOG Critical Task List, FFI~H 1F

Initiate ‘RCS bleed and feed so that the ACS depressunzes suff:c:ently for mtermedfate head lnjectlon to
occur.

Once the operator detects that secondary heat sink has degraded (SG w:de range Ievels are less than or
equal to 26%), RCS bleed and feed must be establtshed to prevent or-minimize core uncovery dueto
inadequate core cooling.: ,

Critical
i RO |18 ACTUATE sl.
Critical | | 19. ENSURE at least one of the foliowmg RCS feed paths:
Task2 . RO » At least one charging pump injecting thru BIT, OR
‘ * At least one SI Pump running with its mjectlon valves open
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time " Position Applicant’s Actions or Behavior

CAUTION

+« When the reactor vessel head vent block valve is opened, the throttle valve will cycle
open and closed.

* Slowly opening (5 seconds siroke tlme) the head vent valve wnll prevent water hammer
~and pipe damage

Critical R O 20. ENSURE adequate RCS bleed path: o ;
Task2 , a. ENSURE all pzr PORVs and pzr PORV block valves OPEN.
CAUTION

WHEN feedwater source is AVAILABLE, THEN feed rate will be controlled by Steps 30
and 31.

NOTE

The details of Steps 4 through 15 may be referred to as necessary to establish feed flow
in the following step but procedure performance must continue to terminate RCS bleed
and feed.

21. RESET SI, and CHECK the following:

RO ~ *SIACTUATED permissive DARK. -
¢ AUTO SI BLOCKED permissive LIT.
RO 22. RESET Containment Isolation Phase A and Phase B.

23. ENSURE cntmt air in service:
a. Aux air press greater than 75 psig M- -15]..
~ b. Cntmt air suppty valves OPEN {M-15]
« 1-FCV-32-80. :
.1- FCV~32-1 02.
~ «1-FCV-32-110.
24. PERFORM Steps 1 through 6 of E-0, REACTOR TRIP OR
~ SAFETY INJECTION, while continuing with thls Instructnon
25. MAINTAIN RCS bleed and feed paths: '
« MAINTAIN chargmg pump injection thru BIT.
* MAINTAIN SI pump flow.: :
- * MAINTAIN both pzr PORVs and block valves OPEN.

CAUTION

if containment pressure rises to greater than 2.8 psig, containment spray should be
verified.

BOP

SRO

RO
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time E Position H Applicant’s Actions or Behavior

26. DETERMINE if cntmt spray should be stopped:
a. Spray pumps running.
b. MONITOR cntmt pressure less than 2.0 psig.

RO ¢. RESET containment spray signal.

d. STOP cntmt spray pumps and PLACE in A-AUTO.

e. CLOSE cnimt spray discharge valves 1-FCV-72-2 and 1-FCV-
72- 39.

26.a. RESPONSE NOT OBTAINED:

RO a. IF both spray pumps stopped, THEN ** GO TO Step 27.
SRO 27. WHEN RWST level is less than 34% THEN ** GO TO ES-1.3,
TRANSFER TO RHR CONTAINMENT SUMP.

28. ENSURE CCS alignment for RHR operation:
BOP a. RHR heat exchanger B outlet 1-FCV-70-153 OPEN.

b. RHR heat exchanger A outlet 1-FCV-70-156 OPEN.
¢. SFP heat exchanger A supply 0-FCV-70-197 CLOSED.

NOTE
The details of Steps 4 through 15 may be referred to as necessary to establish feed flow
in the following step but procedure performance must continue to terminate RCS bleed
and feed.

29. EVALUATE the following to restore level in at least one S/G:
a. AFW pumps.
b. MFW pumps.
¢. Condensate pumps.
d. ERCW valves to AFW suction.
e. HPFP spool piece (AOI-7.06).

SRO

CAUTION
Feedwater flow rates should be controlled to prevent excessive RCS cooldown.

NOTE

If possible, a S/G should be selected to feed which has WR level greater than 15% [25%
ADV] and RCS Loop WR hot leg temperature less than 550°F.

30. ESTABLISH feedflow to one Selected S/G:

BOP a. Feed source — AVAILABLE
30.a. RESPONSE NOT OBTAINED:
SRO 30.a. R SE NOT OBTAINED:

GO TO Step 33.
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Event Description: Feedwater line rupture downstream of the high pressure feedwater heaters.
Automatic reactor trip does not occur. The RO attempts to initiate the reactor trip
using handswitch RT-1 on 1-M-4. The RO must go to handswitch RT-2 on 1-M-6
to initiate the manual reactor trip.

Time H Position Applicant’'s Actions or Behavior

33. CHECK all RCS bieed and feed termination criteria met:
* At least one S/G NR level greater than 29% [39% ADV].

SRO * Incore T/C dropping.
* T-hot dropping.
33 RESPONSE NOT OBTAINED:
SRO CONTINUE RCS bleed and feed UNTIL all criteria met

~ CONTINUE actions to restore secondary heat sink.
- * GO TO Note prior to Step 29,

EXAMINER: When the crew has addressed Step 33 RNO and determines that a return to
Step 29 is required, inform them that another crew will continue from here.

END OF SCENARIO
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Righat Hang TIIE6A vE. TIEDEA Duzing Starfup
Ceap vs. Shallow . i 1T AT
HP Turbine Cylindsr Metal Temps {11)
Miispan TIS0OAvE. TIE0A | ' 75 F AT" THp at
Lover vs, Base 108°F AT
Savemar Eng
Eyiraction Zone Ta5i0A s TZ05EA TEFAT™ THp at
Covar ya. Daze 10D AT
Gaperator £nd
Exiraction Zone TEEE1A s, TS24 TSEFAT® Tip at
Covar vs, Base - 100°F AT
LP Turbine Intst Stesm Tampe
Waimurn
LR A Ta000A ve T20DMA TEIF AT for
=t vs. Right 15 minutes 3]
Wastmum
LR B THIZA e T20028 TEAF AT for
Al ys. Right 1S minutes £2)
SEREITAIT
LPC THIO4A s T2D0%A TEF AT fOr
aftvs. Right 15 mnabes 21
e
LPA TZR00A S0°F nslanianecus
Fateof Change TZE014 FO0°F par nigur
admumn
LFB TZ8024 SLPF slanianenus
Sateof Charge TZ3034 180°F par Aour
Sadmurnn
tFB Taa044 S0°F mstantanecus
Hate of Change TEANGA 120°F per hour

*  Paramelers are provided 35 fifrmation ard oo KOT represent aclual alarm setpoints.

i Used fur water getestion. Umlk are when base 15 coider than sovee.

]

Barng abriormal congtions, §

ihat such ooourrenses ame 3 fesst Tour hours apaEt.

E diference may be 35 Nigh a8 T5°F for periads of 15 minules provided
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WEM Turbo-Generator Startup Operation | S0I47.02
Uit 1 Rewv. 0368
Page 81 of 96
Appendix F
{Page 3 of 3}
Turbine Instrument Limits
TURBINE
PERAMETER 56 POINTIA) HORMAL AL &RM TRIPMEAXINUN
1P Turhine Exhauat Sfsam Temps
(kb St Kagimum
LFA& T22504 104 0 H1156°F continacus short tesm
ITSF 2E0°F
Bsaxiroum Wauimum
LR B TZOS1A 100 to $10°F coalinuous short berm
1TEE 2E0°F
FAzximmum WMadimumn
LtPC T2oE2A 104 to 110°F coatinacus shart tern
TS 2EO°F
IHETRUMENT D HORMAL ALLARM TURBINE TRIFS
MAXIMLIM
1-ER57-17 Cenerator Nealral Walts | 3-5volts TEvolbs {1} 15 Wolke {23

11} hRonan or Computar alarm. 1-E1-57-17 will emel B quobie “Ciick.” TP and Bysiam
Ergiragring shoulg 2e aolifled of thic evant

{2y Auiomaic Neuttal Overvorags Trp s from 1-RL-244-M3430 (NEUTRAL VOLTAGE! [Relay

Foom).
PLRAMETER NORMAL ALARM TURBINE TRIF
MAXIMUM
Condenser Zone DP (A-Bj, (B-C) 1.5 H 25 Hg
Condenser Zone OTs e o
Thrust Baaring Wear Detector 20 p3ig 25 psiy £0 psig (Aue Trip)
Beazing Cll Cisan Tesmp < 180°F 170F 180°F
Basring CH Supply Tamp 110-130°F
Bearings 1 ihru 11 Désch Tempind | {Computer Pis T202E -TE0354 or o3l at Turbing)

* NGTE: Paramsters are provided 35 informiation and do NOT represent achas! Zamm
setponts.
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Appendix A

(Page 1 of 1)
Reactivity Control Plan (Example Form)

Station:___WBN Unit: _1 Cycle:_10 Burnup: 150 MWD/MTU Revision:_0
Preparer: / Reviewer: /
/ Date RXE / Date
Approver: / Authorizer: /
RXES or designee / Date Ops / Date

RXE support required Onsite? MYes ONo Describe:

Title of Reactivity Control Plan: Ramp Up from 75% to 100% (BOL)

Assumptions: 1. Calculated volumes below assume Tave maintained on Tref.

2. Reactor was previously conditioned to 100%, then dropped to
75% RTP 72 hours ago.

3. Conditioned power level drops at a rate of 2%/day 24 hours
after the downpower beging. Therefore, reactor is assumed to
have a CPL of 96% at the start. of this plan. (See attached
plots.)

Major Steps: 1. Ramp up from 75% to CPL (~95%) at 5%/hour.

XS]

Ramp up from CPL to 100% at 3% per hour.
3. Maintain power at 100%.

Detailed Description:

NOTE : See attached plots.

NOTE: Allowing Tave drift will typically reduce the total amount of
necessary boration and dilution.

NOTE: Use BEACONDH ICS Screen so long as DOGHOUSE ICS Screen shows
AFD is within the +/- 3% band.

NOTE: Ramping linearly without holds will reduce the total amount of

necessary boration and dilution.

RAMP UP TO CPL (~95%)

1. DILUTE ~1500 gal of PW.

2. WITHDRAW CBD to ~203 steps to control AFD on target.
RAMP UP TO 100%

1. DILUTE ~160 gal of PW.

2. WITHDRAW CBD to ~211 steps to control AFD on target.

MAINTAIN 100% POWER

1. DILUTE ~3450 gal PW for account for Xenon build-in (60
hours). See attached plots.

2. WITHDRAW CBD at ~220 steps to control AFD on target.
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Ramp Up from 75% to 100% (BOL)

Critical Parameter Limit Required Action

Control Rod Height > RIL Lo If rods < RIL Lo, then ENSURE RCS
borated amount specified in Step
1 and WITHDRAW rods.

Activated: / Terminated: /
SM or US / Date SMor US / Date




SHIFT TURNOVER CHECKLIST
Page 1 of 2

SHIFT TURNOVER CHECKLIST

Page of
0 sm
US/MCR Unit
0 vo Unit Off-going - Name
O Avo Station
[ STA (STA Function) On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:
TD AFWP is out of service to replace the trip-and —throttle valve and associated linkage. Tech Spec 3.7.5.B
was entered for the TD AFWP 5 hours ago. Expected return to service is 9 hours. 1D CCW pump was
shutdown in order to perform maintenance on the motor, and has been returned to service.

. SI/Test in progress/planned: (including need for new brief)
0-SI-30-8-A, “Auxiliary Building Gas Treatment System Train A 10-hour Operation” has been in progress
for 9 hours.

. Major Activities/Procedures in progress/planned:

Unit 1 is at 75% power, BOL conditions, following the completion of repairs to the 1D CCW pump. A power
escalation to the preconditioned power level of 96% is to be conducted using GOI-4, “Normal Power
Operations.” RCS boron concentration is 1128 ppm. Control Rod Bank D at 184 steps.

Train A/Channel I Work Week. Reactor Engineering has provided a Reactivity Plan for the power change.

. Radiological changes in plant during shift:
None planned

Part 2 - Performed by on-coming shift

[ A review of the Operating Log since last held shift or 3 days, whichever is less.

O A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following for changes since last shift turnover:

[ Standing Orders [0  LCOCs) in actions (N/A for AUOs) ] PER review (N/A for AUOs)
[0 TACFs(N/A for AUOs) []  Operator workarounds, burdens [0  Immediate required reading.

and other challenges

Part 3 - Performed by both off-going and on-coming shift

[ A walkdown of the MCR control boards (N/A for AUOs)
Relief Time: Relief Date:

TVA 40741 [08-2009] Page I of 1 OPDP-1-1 [08-03-2009]



SHIFT TURNOVER CHECKLIST
Page 2 of 2

SHIFT TURNOVER CHECKLIST

Page of
0 sm
1 uUs/MCR Unit X
X vuvo Unit Off-going - Name
[0 Avo Station
[C]  STA (STA Function) On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:
TD AFWP is out of service to replace the trip-and —throttle valve and associated linkage. Tech Spec 3.7.5.B
was entered for the TD AFWP 5 hours ago. Expected return to service is 9 hours. 1D CCW pump was
shutdown in order to perform maintenance on the motor, and has been returned to service.

. SI/Test in progress/planned: (including need for new brief)
0-S1-30-8-A, “Auxiliary Building Gas Treatment System Train A 10-hour Operation™ has been in progress
for 9 hours.

. Major Activities/Procedures in progress/planned:

Unit 1 is at 75% power, BOL conditions, following the completion of repairs to the 1D CCW pump. A power
escalation to the preconditioned power level of 96% is to be conducted using GOI-4, “Normal Power
Operations.” RCS boron concentration is 1128 ppm. Control Rod Bank D at 184 steps.

Train A/Channel I Work Week. Reactor Engineering has provided a Reactivity Plan for the power change.

. Radiological changes in plant during shift:

Part 2 - Performed by on-coming shift

[ A review of the Operating Log since last held shift or 3 days, whichever is less.

[ A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following for changes since last shift turnover:

[] Standing Orders ] LCO(s) in actions (N/A for AUOs) [0  PER review (N/A for AUOs)
0 TACFs(N/Afor AUOs) [  Operator workarounds, burdens [0  Immediate required reading.

and other challenges

Part 3 - Performed by both off-going and on-coming shift

[J A walkdown of the MCR control boards (N/A for AUOs)

Relief Time: Relief Date:

TVA 40741 [08-2009] Page 1 of 1 OPDP-1-1 [08-03-2009]



Appendix D Scenario Outline Form ES-D-1
Facility: Watts Bar NRC Exam 1 Scenario No.: 4 Op Test No.: 1
August 2010
Examiners: Operators: SRO
RO
BOP

Initial Conditions:

100% power, MOL. RCS boron is 747 ppm. Control Bank D is at 220 steps.

Turnover: Train A/Channel | Work Week. Reduce power to 95%, to support removing the 1A CBP from service after

assuming shift. 1A DG is out-of-service for planned maintenance on the air start system. Expected return to
service in 8 hours. LCO 3.8.1.B was entered 2 hours ago. SR 3.8.1.1.was performed 45 minutes after LCO
entry. The air start system problem has been isolated to the 1A DG. The National Weather Service has
issued a Severe Thunderstorm Warning for Meigs, McMinn and Rhea Counties for the next 6 hours.

Event Malf. No. Event Event Description
No. Type*
1 n/a N-BOP Reduce power using GO-4,"Normal Power Operations,” to support
R-RO shutdown 1A Condensate Booster Pump.
2 rx05a 33 I-RO PZR level transmitter, 1-LT-68-339 fails to approximately 33%, requiring
TS-SRO entry into AOI-20, “Malfunction of Pressurizer Level Control System,” and
a Tech Spec evaluation.
3 rxila 0 I-RO Turbine impulse pressure, 1-PT-1-73, fails low, requiring entry into AO!-
TS-SRO 2,”Malfunction of Reactor Control System,” and a Tech Spec evaluation.
4 rx09b I-BOP Steam flow transmitter, 1-FT-1-10a fails low, requiring entry into AOI-
16,”Loss of Normal Feedwater.”
5 cc07a C-BOP 1A CCS pump shaft shears and 1B CCS pump fails to auto start. AQI-15,
cc03b “Loss of Component Cooling Water (CCS),” entry is required.
6 th05¢ M-All SG 3 tube leak, requiring entry into AOI-33,”Steam Generator Tube
Leak,” and a rapid plant shutdown using AQI-39,"Rapid Load Reduction.”
SG 3 tube ruptures, requiring a reactor trip and safety injection initiation.
Requires entry into E-0, “Reactor Trip or Safety injection” and E-3,
“Steam Generator Tube Rupture.”
7 ed06a C-BOP 1A-A 6.9 KV Shutdown Board trips due to differential lockout relay
operation at the time of the reactor trip. Requires performance of AOI-
43.01, “Loss of Unit 1 Train A Shutdown Boards,” during performance of
EOPs.
8 ms04c C-BOP #3 MSIV fails to close.
*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
Appendix D Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




Appendix D » Scenario Outline Form ES-D-1 |

Scenario 4 - Summary

Initial Condition 100% power, MOL. RCS boron is 747 ppm. Control Bank D is at 220 steps.

Turnover Train A/Channel | Work Week. Reduce power to 95%, to support removing the 1A CBP
from service after assuming shift. 1A DG is out-of-service for planned maintenance on the
air start system. Expected return to service in 8 hours. L.CO 3.8.1.B was entered 2 hours
ago. SR 3.8.1.1.was performed 45 minutes after LCO entry. The air start system problem
has been isolated to the 1A DG. The National Weather Service has issued a Severe
Thunderstorm Warning for Meigs, McMinn and Rhea Counties for the next 6 hours.

Event 1 Reduce power using GO-4,”"Normal Power Operations,” to support shutdown 1A
Condensate Booster Pump.

Event 2 The pressurizer level transmitter selected for level control, 1-LT-68-339, slowly lowers to
approximately 33%. The SRO enters and directs the actions of AOI-20, “Malfunction of
Pressurizer Level Control System.” (Letdown isolation will NOT occur, since level remains
above the 17% setpoint.) The SRO evaluates conditions and enters Tech Spec LCO
3.3.1, Reactor Trip System (RTS) Instrumentation, Condition X, LCO 3.3.3, Post Accident
Monitoring (PAM) Instrumentation Function 13, Condition A.

Event 3 Turbine impulse pressure, 1-PT-1-73, fails low, causing the T-reference input to the Rod
Control System to indicate a power mismatch between reactor and turbine power. Rods
will insert requiring the operator to place rod control in manual. AOI-2, “Malfunction of
Reactor Control System,” Section 3.2,"Continuous Rod Withdrawal/Insertion.” The SRO
evaluates conditions and enters Tech Spec LCO 3.3.1, Reactor Trip System (RTS)
Instrumentation, Function 16.f, Condition S.

Event 4 Steam flow transmitter, 1-FT-1-10A fails low, resulting in a steam flow-feed flow mismatch
signal which throttles closed SG 2 main feedwater regulating, resulting in a SG 2 level
drop. The operator must place SG 2 main feedwater regulating valve 1-FIC-3-48 in
manual to recover from the level drop. The SRO enters and directs the actions of AOI-16,
“Loss of Normal Feedwater,” Section 3.6, “Main FW Reg or Bypass Reg Valve Control
Failure.” SG 2 main feedwater regulating vaive will be returned to automatic.

Event 5 1A CCS pump shaft shears and 1B CCS pump fails to auto start on low header pressure.
The SRO enters and directs the actions of AOI-15, “Loss of Component Cooling Water
(CCS).” The SRO evaluates conditions and enters Tech Spec LCO 3.7.7 Component
Cooling System (CCS) Condition A.

Event 6 SG 3 tube leak develops, requiring entry into AOI-33, “Steam Generator Tube Leak,” and
AOI-39, “Rapid Load Reduction.” SG 3 tube ruptures, requiring a reactor trip and safety
injection initiation. Requires entry into E-0, “Reactor Trip or Safety Injection” and E-3,
“Steam Generator Tube Rupture.”

Event 6 1A-A 6.9 KV Shutdown Board trips due to differential relay operation at the time of the
reactor trip. The board failure requires performance of AOI-43.01, “Loss of Unit 1 Train A
Shutdown Boards,” during the performance of the EOPs.

Event7 #3 MSIV fails to close. All attempts to close the MSIV will be unsuccessful. This will
require specific £E-3, RESPONSE NOT OBTAINED actions to be performed to address
steam generator isolation.

Appendix D Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9



IAppendix D

Scenario Outline Form ES-D-1

Scenario 4 - Critical Task Summary

Critical Task 1

from WOG Critical
Task List for E-3
A.

Critical Task 2

Critical Task 3
from WOG Critical
Task List for E-3
B.

Critical Task 4
from WOG Critical
Task List for E-3
D.

Isolate feedwater flow into and steam flow from the ruptured SG before a transition to
ECA-3.1 occurs.

Once an affected steam generator has been identified, it is isolated from the intact steam
generators to limit radiclogical releases and as a necessary step toward stopping
primary-to-secondary leakage. Feedwater flow is also terminated to the affected steam
generator after level has returned into the narrow range. This minimizes the possibility of
steam generator overfill.

Isolate secondary pathways to limit depressurization and contamination by initiating
Attachment 2 (E-3), Steamline Isolation (MCR), and Attachment 3 (E-3), Steamline
Isolation (Local) prior to initiating RCS cooldown.

Isolation is performed to maintain ruptured SG pressurized during the cooldown in order to
allow subsequent RCS depressurization to ruptured SG pressure while maintaining RCS
subcooling.

Establish/maintain an RCS temperature so that transition from E-3 does not unnecessarily
occur. Properly identifies, establishes cooldown, and maintains temperature at target
temperature in accordance with E-3, Steps 17 and 18.

Depressurize RCS to meet Si termination criteria before E-3, “Steam Generator Tube
Rupture,” Step 31 criteria are exceeded.

RCS pressure is decreased to stop primary-to-secondary leakage and establish indicated
pressurizer level greater than 15%.

Appendix D

Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 4 Event # 1 Page 1 of 60

Event Description: Reduce power using GO-4,”"Normal Power Operations,” to support shutdown 1A
Condensate Booster Pump.

Time E Position E Applicant’s Actions or Behavior

NOTE

Controlling load reductions, Rod position and boron concentration will ensure Axial Flux remains
within allowed limits. (For example, Boric acid addition can be set up to control rate of Rod
insertion during a down power to control Al within the required limits)

BOP [12] IF desired to operate in IMP IN, THEN OBTAIN Unit SRO
concurrence to operate in IMP IN AND PLACE Turbine in IMP [N

Evaluator Note: The following actions are taken from SOI-62.02, “Boron Concentration
Control,” Section 6.7, “Minor Boration.”

NOTES
1) Section 6.7, may be reproduced, laminated, displayed, reused, etc. as desired.

2) Minor Boration is defined as the addition of Boric Acid done several times each shift
early in core life, to compensate for burnable poison burn-up, and maintain Tavg on
program.

RO [1] ENSURE 1-HS-68-341H, BACKUP HEATER C [1-M-4], is ON, to
equalize RCS-Pzr CB.

RO [2] ADJUST 1-FC-62-139, BA TO BLENDER [1-M-6], for desired
fiow rate.

RO [3] ADJUST 1-FQ-62-139, BA BATCH COUNTER [1-M-6], for
required quantity.

RO [4] PLACE 1-HS-62-140B, VCT MAKEUP MODE [1-M-6], in BOR.

[5] TURN 1-HS-62-140A, VCT MAKEUP CONTROL [1-M-6]}, to
RO START.

[6.1] CHECK Red light is LIT.

[6] MONITOR the foliowing parameters:

Instrument Location Parameters
1-P1-62-122 1-M-6 VCT PRESS
1-LI-62-129A 1-M-6 VCT LEVEL
RO 1-F1-62-139 1-M-8 BA TO BLENDER FLOW
1-FQ-62-139 1-M-6 BA BATCH COUNTER
1-FI-62-142 1-M-6 PW TO BLENDER FLOW
1-FQ-62-142 1-M-8 PW BATCH COUNTER
1-L1-62-238 1-M-6 BAT A LEVEL
1-L1-62-242 1-M-6 BAT C LEVEL
RO {71 WHEN Boration is COMPLETE, THEN PLACE 1-HS-62-140B,

VCT MAKEUP MODE, in AUTO.

[8] TURN 1-HS-62-140A, VCT MAKEUP CONTROL, to START.

RO [8.1] CHECK Red light is LIT.

RO [9] RETURN 1-FC-62-139, BATO BLENDER [1-M-6], to desired
flow rate.
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Op Test No.: NRC Scenario # 4 Event # 1 Page 2 of 60

Event Description: Reduce power using GO-4,”"Normal Power Operations,” to support shutdown 1A
Condensate Booster Pump.

Time H Position Applicant’'s Actions or Behavior

NOTES

1) Turbine maybe operated in IMP IN above 30% turbine load as long as IMP IN does NOT
cause unit instability IMP IN will control turbine load as a percentage of impulse pressure that

correlates to % load vs. % of valve opening in IMP OQUT. This will allow for a more linear load
ascension

2) Turbine load change may be stopped by depressing the HOLD push button, using VPL, or by
depressing the MANUAL push button

[13] INITIATE load reduction by PERFORMING the following on the
Turbine EHC panel:

[13.1] IF during any of the following steps the REFERENCE
changes in an undesired manner THEN ADJUST VPL io
stop turbine load rise.

OR .
PUSH TURBINE MANUAL. to place the turbine control
mode in manual mode and proceed to section 5.6.

[13.2] PUSH REFERENCE CONTROL V (lower) button to set
desired load in SETTER display.

[13.3] SET LOAD RATE as required.
~ [13.4] PUSH GO button. | | |
BOP [13.5] MONITOR Generator Megawatts DROPPING.
[13.6] CHECK that load change has STOPPED when reference
display equals setter
OR
IF desired to stop the load change, THEN

STOP the load change by DEPRESSING the HOLD
pushbutton ,

[13.7] WHEN desired to resume the load change, THEN PRESS
the GO push button and continue to monitor-load.

[13.8] ADJUST VALVE POSITION LIMIT to < 5% above the
Gov Control Indication or as needed.

[13.9] REPEAT Steps 5.3[13.2] to 5.3[13.5] to achieve desired
load.

CAUTION
Do not exceed load rate of 5%/minute, or 10% step change

[14] MONITOR the following during the load reduction:
[14.1] TAVG following TREF program.

[14.2] All RPIs, Step Counters, Loop AT, and NIS for correct
power distribution, quadrant power tilts, rod insertion, rod
misalignment, inoperable RPls, and inoperable rods.

RO
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Op Test No.: NRC Scenario # 4 Event # 1 Page 3 of 60

Event Description: Reduce power using GO-4,”"Normal Power Operations,” to support shutdown 1A
Condensate Booster Pump.

Time " Position [I Applicant’s Actions or Behavior

Crew Brief would typically be conducted for this event as time

SRO allows prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 2.




| Appendix D

Required Operator Actions Form ES-D-2 |

Op Test No.:

Event Description:

NRC Scenario # 4

PZR level transmitter, 1-LT-68-339 fails to approximately 33%, requiring entry into
AOI-20 and a Tech Spec evaluation.

Event # 2 Page 4 of 60

Time "

Position

E Applicant’s Actions or Behavior

Indications:

92-A “PZR LEVEL HI/LO
Pressurizer level transmitter, 1-LT-68-339, indicates approximately 33% level.
Letdown remains in service.

Diagnoses and announces failure of 1-1.T-68-339. Reports that

RO letdown isolation is NOT required.
RO May enter and take actions of ARI- 92-A PZR LEVEL HI/LO.
RO May place 1-Hl0762-93, CHARQING FLOW PZR LEVEL CONTROL
to MANUAL and increase charging flow/RCP seal flow.
SRO Enters and directs actions of AOI-20, “Malfunction of Pressurizer

Level Control System.”

Evaluator Note: The following actions are taken from ARl 92-A, “PZR LEVEL HI/LO.”

[1] CHECK PZR level indication on 1-M-4:

e 1-L1-68-320
: RO e - 1-L1-68-335A
o - 1-L-68-339 -
RO [2] CHECK PZR level and reference level on 1-LR-68-339 [1-M-5].
[3] IF Malfunction Of Pressurizer Level Control System, THEN GO
SRO TO AOI-20, MALFUNCTION OF PRESSURIZER LEVEL
CONTROL SYSTEM.
RO [4] IF level is high, THEN ENSURE letdown in service.
[5] IF level is low AND PZR level control system is attempting to
RO increase level to program THEN REFER TO AQI-6, SMALL
REACTOR COOLANT SYSTEM LEAK.
SRO [6] REFER TO Tech Specs.

Evaluator Note: The following actions are taken from AOI-20, “Malfunction of Pressurizer
Level Control System.”

CAUTION Charging and letdown must be in service together. If letdown isolates or
charging is lost, the other must be isolated.

RO

1. CHECK pzr level program signal NORMAL.:
+ 1-LR-68-339 (green pen).
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Op Test No.: NRC Scenario # 4 Event # 2 Page 5 of 60

Event Description: PZR level transmitter, 1-LT-68-339 fails to approximately 33%, requiring entry into
AOI-20 and a Tech Spec evaluation.

Time N Position I] Applicant’s Actions or Behavior

2. CHECK if 1-XS-68-339E is selected to FAILED channel (control
or backup):

e . LI-68-339,
RO OR

o |]-68-320,
OR

e  LI-68-335.
RO 3. CHECK failure HIGH.

3. BESPONSE NOT OBTAINED:
IF letdown in service, THEN ** GO TO Step 4.

RO 4. IF controlling channel failed, THEN PLACE charging valve
controller 1-HIC-62-93A in MAN, and RESTORE level to program.

5. SELECT operable pzr level channels for control and indication
[1-M-5]:
a. SELECT operable channels for control and backup with 1-XS-
68-339E.

Since 1-LI-68-339 has failed, the RO w:II select L1-68-335 B 320
RO position on 1-XS-68-339E.

b. ENSURE operable channel selected for recording with 1-XS-
68-339B.

The RO confirms that 1. T-68-335 is selected on 1-XS-68-339B.
c. IF backup channel failed high and Letdown still in serwce
THEN *GOTO Step 8.
6. CHECK letdown IN SERVICE:
o 1-FCV-62-69 OPEN.
RO s - 1-FCV-62-70 OPEN.
+ 1-FCV-62-77 OPEN.
e Letdown orifice OPEN.

7. RESTORE pzr level control to normal:
a. MAINTAIN regen hx letdown temp < 380 °F.
b. CONTROL charging and letdown to return pzr level to program.
¢. ENSURE pzr control heater bank D red light LIT.

RO d. Momentarily PLACE 1-HS-68-341H, pzr backup heater bank C,
to OFF.

e. CHECK pzr program level NORMAL.
¢ 1-LR-68-339 (green pen)
f. RETURN charging valve controller 1- HIC 62-93A to AUTO.

SRO
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Op Test No.: _NRC Scenario # 4 Event# 2 Page 6 of 60
Event Description: PZR level transmitter, 1-LT-68-339 fails to approximately 33%, requiring entry into
AOI-20 and a Tech Spec evaluation.
Time " Position H Applicant’s Actions or Behavior
SRO 8. NOTIFY Work Control to remove failed channel from service.

9. REFER TO the following Tech Specs:
¢ 3.3.1, Reactor Trip System (RTS) Instrumentation.

Function 9. Pressurizer Water Level —High, Condition X:
With one channel inoperable, place the channel in trip
within 72 hours, OR reduce THERMAL POWER to <P-7
within 78 hours.

e 3.3.3, Post Accident Monitoring (PAM) Instrumentation. -

Function 13. RCS Pressurizer Level, Condition A: With
one or more functions with one required channel
inoperable, restore the required channel to operable status
within 30 days. .

e 3.4.9, Pressurizer. No action required.
SRO 10. INITIATE repairs to failed instrument/circuitry.
SRO 11. RETURN TO instruction in effect.

SRO Crew Brief would typically be conducted for this event as time
allows prior to the next event.

SRO

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 3.
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Op Test No.: NRC Scenario # 4 Event # 3 Page 7 of 60

Event Description: Turbine impulse pressure, 1-PT-1-73, fails low, requiring entry into AOI-2, and a
Tech Spec evaluation.

Time E Position “ ’ Applicant’s Actions or Behavior

Indications:

94-A, “TAVG-TREF DEVIATION”

66-A, “C-5 LO TURB IMPULSE PRESS ROD BLOCK”

64-F, “C-11 BANK D AUTO WITHDRAWAL BLOCKED” cleared.
Control Rods inserting at 72 steps per minute.

Maximum demand on 1-XI-1-33 Steam Dump Demand.

RO Diagnoses and announces the failure of 1-PT-1-73, Turbine impulse
Pressure transmitter low.

RO May place rod control in MANUAL to stop the unwarranted motion.

SRO Enters and directs actions of AOI-2, “Malfunction of Reactor Control
System.”

Evaluator Note: The following actions are taken from AQOI-2, “Malfunction of Reactor
Control System.”

RO 1. PLACE control rods in MAN.
RO 2. CHECK control rod movement STOPPED.

3. MAINTAIN T-avg on PROGRAM. (Reference Attachment 1)
USE control rods.

RO OR
ADJUST turbine load.
RO 4. CHECK loop T-avg channels NORMAL,
RO 5. CHECK Auct Tavg NORMAL on 1-TR-68-2B.
RO 6. CHECK NIS power range channels NORMAL.
7. CHECK the following:

RO . Turbine impulse pressure channel 1-PI-1-73, NORMAL.

o - Tref and Auct Tavg NORMAL. on 1-TR-68-2B (Reference
Attachment 1) :

7. RESPONSE NOT OBTAINED:
PLACE steam dumps in pressure mode as follows:

. PLACE steam dumps to OFF. ,

PLACE mode selector HS to STEAM PRESS.

ADJUST steam dump demand to zero.

PLACE steam dumps to ON.

ENSURE controller set at 84% (1092 psig).

WHEN conditions aliow, THEN REFER TO S0OI-1.02 and
PLACE steam dumps in TAVG Mode.

RO

o o0 oTp




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 4 Event # 3 Page 8 of 60

Event Description: Turbine impulse pressure, 1-PT-1-73, fails low, requiring entry into AOI-2, and a
Tech Spec evaluation.

Time E Position u Applicant’s Actions or Behavior

8. MONITOR core power distribution parameters:
¢ Power range channels.
» AFlux Indicators.

RO e T-avg.

o Loop AT.

o -Incore TCs.

¢ Feed flow/Steam flow.

SRO 9. INITIATE repairs to failed equipment.

10. REFER TO Tech Specs:
e 3.3.1, Reactor Trip System (RTS) Instrumentation.

SRO Function 16.1. Turbine Impulse Pressure, P-13, Condition S:
With one channel inoperable, verify interlock in required
state for existing unit conditions within one hour or be in
Mode 2 within 7 hours. ‘

CAUTION Aliowing at least 5 minutes between any rod control input (i.e., T-avg, T-ref, or
NIS) change and placing rods in AUTO, will help prevent undesired control rod
movement.

11. NOTIFY Chemistry of any reactor power changes greater than
15% in one hour.,

EXAMINER: With 1-PT-1-73 failed low, the rod control system must remain in MANUAL.
The actions contained in steps 12-14 of AOI-22, “Malfunction of Reactor Control System,”
are not applicable.

SRO

12. IF loop AT and loop Tavg channels were defeated due to Tavg

channel failure, and Tavg channel has been repaired, THEN
SRO PUSH IN 1-X8-68-2D, AT CHANNEL DEFEAT, and 1-XS-68-2M,
TAVG CHANNEL DEFEAT, and select away from all AT and
Tavg channels.

13. WHEN conditions allow auto rod control, THEN:
a. ENSURE T-avg and T-ref within 1°F.

SRO b. ENSURE zero demand on control rod position indication
[1-M-4].

¢. PLACE rods in AUTO.

14. WHEN conditions aliow auto pzr leve! control, THEN ENSURE
SRO pzr level returned to normal program, AND PLACE 1-FCV-62-93
in AUTO

SRO 15. RETURN TO Instruction in effect.

Crew Brief would typically be conducted for this event as time allows

SRO prior to the next event.
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Op Test No.: NRC Scenario # 4 Event # 3 Page 9 of 60

Event Description: Turbine impulse pressure, 1-PT-1-73, fails low, requiring entry into AOI-2, and a
Tech Spec evaluation.

Time Position H Applicant’s Actions or Behavior

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

Operations Management - Typically Shift Manager.

Maintenance Personnel - Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 4.

SRO
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Op Test No.: NRC Scenario # 4 Event # 4 Page 10 of 60
Event Description: Steam flow transmitter, 1-FT-1-10a fails low, requiring entry into AOI-16.

Time " Position H Applicant’s Actions or Behavior
indications:

58-B, “SG FEEDWATER FLOW H/P’

63-F. “SG LEVEL DEVIATION”

Feed flow decreasing on SG 2 to match failed steam flow.
SG 2 level decreasing.

BOP Diyagnose and announce the failure of 1-FI-1-10A, SG 2 Steam Flow.

BOP May place SG 2 main feedwater regulatmg valve, 1- FEC~3-48 in :
MANUAL. and raise feedwater flow, s ;

BOP May place 1 PC-46-20 MFP Master Controlier in MANUAL and raise
MFP speed.

SRO Enters and directs actions of AOI-16, Loss of ,Normal Feedwater,”
Sub Section 3.6, “MFW reg or reg bypass valve control failure.”

Evaluator Note: The following actions are taken from AOI-16, Loss of Normal
Feedwater,” Sub Section 3.6, “MFW reg or reg bypass valve control failure.”

BOP 1. CONTROL failed MFW reg or bypass reg valve in MANUAL.
2. EVALUATE placing control rods in MANUAL.

RO Since 1-PT-1-73 is failed, the rod control system is already in
MANUAL.
BOP 3. CHECK MFW pumps recirc valves CLOSED.
NOTE

1.) If the main reg. valve is malfunctioning, the bypass reg. valve for the affected loop may be
manually positioned as necessary up to 0.85 x 106 Ib/hr flow to dampen oscillations in
feedwater flow.

2.) A power tilt in the affected core quadrant may occur due to a rise in bypass flow. Flows
above 84,500 Ibm/hr in the bypass line will invalidate the value of computer point U1118.

SRO 4. CHECK SG levels on bypass reg valve control.

4. RESPONSE NOT OBTAINED:
** GO TO Step 6.

BOP 6. CHECK S/G levels returning to PROGRAM.
BOP 7. MONITOR TDMFW Pump speed normal for current power level.

7. RESPONSE NOT OBTAINED:
BOP PLACE TDMFW Pump Master Speed Control to MANUAL, THEN
ADJUST speed as necessary.
NOTE

A LO FW FLOW WTR HAMMER annunciation [59-C] will be received when any main feedwater
flow drops to less than 0.75 x 106 Ib/hr.

BOP -
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Op Test No.: NRC Scenario # 4 Event # 4 Page 11 of 60
Event Description: Steam flow transmitter, 1-FT-1-10a fails low, requiring entry into AOI-16.
Time E Position ll Applicant’'s Actions or Behavior

8. WHEN any S/G MFW flow drops to less than 0.55 x 10° Ib/hr,
THEN INITIATE manual anti-water hammer actions:
CAUTION

Power range N41 controls S/G 1 and S/G 4 MFW reg valves. N42 controls S/G 2 and S/G 3
MFW reg valves.

BOP

NOTE

All power range monitors input to auctioneered high anticipatory circuit for bypass FW reg
valves.

RO 9. CHECK power range N41 through N44 NORMAL.

NOTE Steps 7 & 8 should end up having the same channel (A or B) selected for steam flow and
feed flow on each S/G to ensure a loss of voltage to any one channel will have minimal
effect on the affected S/G level.

BOP 10. CHECK controlling steam flow Channels NORMAL.

10. RESPONSE NOT OBTAINED:
a. SELECT operable channel.

BOP b. EVALUATE effect of the failed channel on the MFPs Speed
Control and ADJUST in MANUAL as necessary while
continuing this section.

BOP 11. CHECK controlling FW flow channels NORMAL.
BOP 12. CHECK press compensation channel(s) NORMAL.

13. ENSURE same channel (A or B) selected for steam flow and
feed flow on each S/G ~

14. IF affected S/G controlling channel and level NORMAL., THEN

BOP a. RETURN MFW reg valve to AUTO.

b. RETURN TDMFWP Speed Control to AUTO (if in MANUAL).

15. WHEN conditions allow auto rod control, THEN,

a. ENSURE T-avg and T-ref within 1°F.

b. ENSURE zero demand on control rod position indication
BOP [1-M-4].

¢. PLACE rods in AUTO.

Since 1-PT-1-73 is failed, the rod control system must remain in
MANUAL.

BOP 16. INITIATE repairs to failed equipment.
BOP 17. RETURN TO Instruction in effect.

Crew Brief would typically be conducted for this event as time allows
prior to the next event.

BOP

SRO
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Event Description: Steam flow transmitter, 1-FT-1-10a fails low, requiring entry into AOI-16.

Time E Position E

Applicant's Actions or Behavior

SRO

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator

to insert Event 5.
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Op Test No.: NRC Scenario # 4 Event # 5 Page 13 of 60
Event Description: 1A CCS pump shaft shears and 1B CCS pump fails to auto start. AOI-15 entry is
required.
Time Position H ' Applicant’s Actions or Behavior
Indications:

Numerous low flow alarms associated with 1A CCS header.
1A CCS pump running with no discharge pressure and low amps.
1B CCS pump stopped, with CCS header pressure less than 40 psig.

BOP Diagnose and announce failure of 1A CCS pump.

May start 1B CCS pump, since the AUTO start feature falled to start
the pump on low header pressure. -

BOP

Enter and direct actions of AOI-15, “Loss of Component Cooling
SRO Water (CCS),” Sub Section 3.2 “Loss of CCS Flow or Surge Tank
Level less than 60% or dropping uncontrolled.” ‘

Evaluator Note: The following actions are taken from AOI-15, “Loss of Component
Cooling Water (CCS),” Sub Section 3.2 “Loss of CCS Flow or Surge Tank Level less than
60% or dropping uncontrolled.”

BOP 1. CHECK CCS pumps status:

a. CHECK any CCS pump TRIPPED or running pump NOT
pumping forward:

BOP « ERCW/CCS Motor tnpout alarm ;

e Low header pressure (train A or B),

¢ Multiple low flow alarms.

b. CHECK at least one U-1 Train A header supply pump
RUNNING AND pumping forward:

o 1A-A
¢ 1B-B :
b. RESPONSE NOT OBTAINED:
START available U-1 Train A CCS Pump.
c. CHECK any Train B header supply pump RUNNING AND
pumping forward:
« C-§
* 2B-B

BOP

BOP

BOP

d. PLACE any non- operable or tripped CCS pump in STOP/PULL-

BOP TO-LOCK.

e. CHECK TWO U-1Train A header supply pumps RUNNING:
BOP e 1A-A
e 1B-B
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Op Test No.: NRC Scenario # 4 Event # 5 Page 14 of 60
Event Description: 1A CCS pump shaft shears and 1B CCS pump fails to auto start. AOI-15 entry is
required.
Time Position " Applicant’s Actions or Behavior

e. RESPONSE NOT OBTAINED:

- ENSURE at least one of the following CLOSED to avoid
excessive flow:.

* RHR hix A, 1-FCV-70-156,
OR
¢ SFP hix A, 0-FCV-70-197.

BOP - f. CHECK flows returned o NORMAL.

BOP g. CHECK A and B side surge tank levels between 57% and 85%.
SRO h.** GO TO Step 15. :

SRO 15. EVALUATE affected equipment operation USING Appendix A.

16. WHEN CCS returned normal, THEN
e CHECK only one CCS pump per Train.
o CHECK one TBBP running.

Both TBBPs will be running at this point. The BOP will stop
one of the pumps and place its handswitch in STOP, return the
switch to the mid position and then pull the handsw:tch to the
PULL A-P AUTO position.

17. REFER TO Tech Specs 3.7.7, Component Cooling Water
System (CCS).
LCO 3.7.7, Condition A. With one CCS train inoperable,
restore the CCS train to OPERABLE status within 72 hours.
18. INITIATE repairs. ;
SRO SRO should report both the trip of the 1A CCS pump and the
failure of the 1B CCS pump to start on low header pressure.
19. WHEN repairs are complete, THEN: :

a. ENSURE 1-HS-70-63A, U1 SURGE TANK MAKEUP LCV in
~ P-AUTO.

b. ENSURE CCS, CVCS, CS pumps, RHR pumps & S| pumps
are in normal alignment:

SRO ¢ REFER to SOI-70.01 Component Cooling Water (CCS).
+ REFER 1o SOI 62.01, CVCS-Charging and letdown.

+ REFER to SOI 72.01, Containment Spray System.

* REFER to SOI 74.01, Residual Heat Removal System.
«REFER to SOI 63.01, Safety Injection System.

SRO | 20. RETURN TO Instruction in effect.

EXAMINER: The following actions are taken from the Alarm Response Instruction for
Window 242-A, “SAMPLE HXS RET HDR FLOW LO.”

SRO

SRO
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Op Test No.: NRC Scenario # 4 Event # 5 Page 15 of 60
Event Description: 1A CCS pump shaft shears and 1B CCS pump fails to auto start. AOI-15 entry is
required.
Time E Position H Applicant’s Actions or Behavior

BOP [1] CHECK 1-FI-70-181, SAMPLE HXS FLOW [0-M-27B].

[2] ENSURE 1-FCV-70-183 and 215 OPEN. = ;
BOP The Console Operator will enter Remote Function ccr58 to open
1-FCV-70-215 locally AFTER the BOP opens 1-FCV-70-183.

[3] START CCS Pump, or REDUCE CCS loads to maintain press
BOP - ‘between 40 and 108 psn on 1 Pl-?O 27 CCS HX A SUP PRESS
- [0-M-27B}. i :

[4] IF flow remains low, THEN

[a] REFER TO AOI-15, Loss Of Component Cooling Water
(CCS).

BOP [b] NOTIFY Chemistry of low flow condition.
[e] CHECK proper position of 1-THV-70-731A, -731B, and -731C
per T1-31.08, Flow Balancing Valves Setpoints.
SRO Crew Brief would typically be conducted for this event as time allows

prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 6.
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Op Test No.: _NRC_ Scenario # 4 Event# 6 Page 16 of 60
Event Description: SG 3 tube leak, requiring entry into AOI-33.
Time " Position Applicant's Actions or Behavior
Indications:
175-B, “VAC PMP EXH 1-RM-119 RAD HI”
BOP Diagnoses and announces steam generator tube leak.
SRO Enters and directs actions of AOI-33, “Steam Generator Tube Leak.”

EXAMINER: The following actions are taken from ARI 175-B, “VAC PMP EXH 1-RM-119
RAD HL.”

NOTES

1) If switching in the switchyard causes this window to annunciate, the system engineer should
be notified.

2) 1-RM-90-119 has associated ICS computer point RO001A.
3) ICS computer points in parentheses ().

BOP [11 REFER TO AQI-33, Steam Generator Tube Leak.
BOP [2] CHECK 1-RM-90-120 (R1020A) and 1-RM-90-121 (R1021A).
[38] CHECK Post Accident monitors 1-RM-90-421 (R9055A), 1-RM-

BOP 90-422 (R9056A) 1-RM-90-423 (R9057A), and 1- RM-90-424
(R9058A).
[4] IF Alarm is valid, THEN REQUEST Chemistry to evaluate
BOP - appropriate SG Blowdown routing when monitor alarms (i.e.,

CTBD or hotwell}, based on ODCM limitations.

NOTE
1-HS-15-44 is key operated. Obtain key from Unit SRO.

[5] IF Step [4] Chemistry evaluation determines that SG Blowdown
routing should divert to the hotwell on alarm, THEN DISPATCH
AUO to VERIFY 1-HS-15-44, SG BLOWDOWN DISCH TO
CTBD [T51/708] NOT in OPEN.

BOP

NOTE
ICS screen CHEM7 provides calculated instantaneous primary to secondary leak rate value.

[6] NOTIFY Chemistry to perform CM-9. 09 “Efﬂuent Radiation
Monitor Alarm Guidelines”.

BOP

BOP [7]1 NOTIFY Radiological Protection to investigate alarm.

[8] IF monitor declared inoperable, THEN NOTIFY Chemistry Count
room to initiate compensatory sampling.

SRO [9] REFER TO AQI-31, Abnormal Release Of Radioactive Material.
EXAMINER: The flowing actions are taken from AOI-33, “Steam Generator Leak.”

SRO
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Op Test No.: NRC Scenario # 4 Event # 6 Page 17 of 60
Event Description: SG 3 tube leak, requiring entry into AOI-33.
Time " Position H Applicant’s Actions or Behavior
NOTE

Sufficient time must be allowed for level to respond following changes in charging flow, in order
to determine if Pzr level can be maintained.

RO 1. CHECK If PZR Leével Can Be Maintained:

a. CONTROL charging flow as necessary.
1. OPEN 1-FCV-62-93 as required.
2. OPEN 1-FCV-62-89 as required.

RO  3.IF letdown at 120 gpm THEN PLACE 1-HIC-62-81A, in
, MANUAL, AND CLOSE 1-FCV-62-72, (45 gpm).
4, IF required, ADJUST 1-HIC-62-81A, AND ENSURE in
AUTO. ‘

NOTE Sufficient time must be allowed for level to respond following changes in charging flow, in
order to determine if Pzr level can be maintained.

RO b. MONITOR pzr level STABLE or INCREASING.

NOTE Condenser Vacuum Exhaust and SG blowdown Radiation Monitors should be monitored
at approximately 15 minute intervals for indications of rising leak rate.
2. IDENTIFY Leaking SG(s);
a. EVALUATE the following:

* Unexpected rise in any SG narrow range level,

¢ Feedwater flow mismatches,
RO » - High radiation from any Chemistry SG sample resulits,
e High radiation on any SG main steamline radiation monitor,

»  RADCON survey of main steamlines and SG blowdown
lines.

b. MONITOR Condenser Vacuum Exhaust and SG Blowdown
Radiation Monitors e

3. CHECK If VCT Level Can Be Maintained:
RO a. MAINTAIN VCT level greater than 13%, using automatic OR
manual makeup.

NOTE:

Sufficient time must be allowed for level to respond following changes in charging flow, in order
to determine if Pzr level can be maintained.

4. DETERMINE If Plant Shutdown Is Required:
« High Secondary Radiation, AND
+ PZR level continues to decrease, OR
‘e Charging flow continues to rise.

SRO
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Op Test No.: NRC Scenario # 4 Event # 6 Page 18 of 60
Event Description: SG 3 tube leak, requiring entry into AOI-33. .
Time H Position " Applicant’s Actions or Behavior

4. RESPONSE NOT OBTAINED:
GO TO APPENDIX A to monitor SG leakage.

NOTE:
This appendix provides steps to monitor primary to secondary leakage and directs unit
shutdown if leakage limits are exceeded.
EXAMINER: The following actions are taken from AOI-33, Appendix A.
RO 1. MONITOR PZR level STABLE.

NOTE
Lower containment rad monitor count rate rising concurrently with secondary rad
monitors may indicate a developing fuel defect, which could give a false indication of SG
tube leak. Threshold values for correlating RM-90-119 count rate to SG tube leakage must
be recalculated if RCS activity has changed significantly.
2. INITIATE Sampling To Monitor SG Leak.

a. CHECK lower containment rad monitor count rate - STABLE or
DROPPING. '

SRO b. NOTIFY Chem Lab to evaluate Leakage USING CM-5.01.
c. NOTIFY RADCON To Monitor:
¢ Main Steam Lines.
s S/G blowdown lines.
3. NOTIFY the following:
a. Shift Manager. :
SRO b. Plant personnel via PA:
“Attention plant personnel. We have developed a SG tube leak.
Treat all steam leaks as radioactive.”
NOTE

Based on monitor sensitivity, the Condenser Vacuum Exhaust rad monitor (1-RM-80-119)
is the preferred indication for leak rate monitoring. Other secondary rad monitors and/or
SG sampling should be used for confirmation. Confirmation time should be kept to a
minimum.

SRO
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Op Test No.: NRC Scenario # 4 Event # 6 Page 19 of 60
Event Description: SG 3 tube leak, requiring entry into AOI-33.
Time " Position u Applicant’s Actions or Behavior

4. MONITOR Primary-To-Secondary Leak Rate Trend.

‘a. PERFORM Data Sheet 1, Steam Generator Tube Leak
Trending every 15 min.

b. ESTIMATE leak rate using ICS Chem 7 screen.

BOP ¢. CHECK rise in count rate validated by at least one of the
following:
¢ Sample results conflrmlng rise in SG activity.
OR
e Two independent secondary rad momtors showing rise in
: count rate. ,
NOTE

To prevent an unnecessary Unit shutdown, primary to secondary leakage and rate of
change should be monitored over a 30 minute time period, to ensure the rise in leakage
is not a temporary spike that returns to less than 75 gpd (0.052 gpm) limit.

SRO 5. CHECK Piant Shutdown NOT Requcred USING App C, SG Tube
Leak Action Levels.

EXAMINER: The following actions are taken from AQI-33, Appendix C.

NOTE 1 Action Level 3 Leakage should be qualitatively confirmed by two independent rad
monitors trending in the same direction prior to shutdown. Confirmation of precise leak
rate is not important. Confirmation time should be kept to a minimum.

NOTE 2 Rate-of-change limit in Action Level 3, Condition 1, applies to progressively rising leak
rates and not to leak rate spikes followed by leak rate drops. Rate of change should be
determined over at least 30 minutes.

NOTE 3 Action Level 3 Condition 2 applies to leakage spikes exceeding 150 gpd that are
confirmed as being real.
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Op Test No.:

Event Description:

NRC Scenario # 4 Event # 6

Page 20 of 60

SG 3 tube leak, requiring entry into AQI-33.

Time E Position ﬂ

Applicant's Actions or Behavior

ACTION LEVEL 3

OPERATING CONDITICON

ACTIONS

» Condition #1:

Leak rate in any one SG is greater than
or equal to 75 gpd (0.052 gpm), AND
Leakage rate-of-change is rising by
greater than or equal to 30 gpd/hr
{equivalent to 15 gpd in 30 minutes).

OR

« Condition #2:

Leak rate in any one SG is greater than
or equal to 150 gpd.

. If criteria for Condition #1 are met, continue the

performance of section 3.0 to reduce power to
fess than or equal to 50% power within one
hour, and be in Mode 3 within the next 2 hours
(total of 3 hrs).

. |f criteria for Condition #2 is met, continue the

performance of section 3.0 to place the unit in
Mode 3 within 6 hours.

. Initiate DATA SHEET 1 and record radiation

monitor readings every 15 min.

. Coordinate with Chemistry fo identify leaking

SG, quantify leakage and determine leakage
rate-of-change.

. Initiate actions to minimize spread of

contamination.

. Evaluate need for additional resources in the

following areas: Operations, Chemistry,
Radeon, water processing, makeup water.

From the table for Action Level 3, the SRO determines that a
SRO plant shutdown is required per Condition 2, Leak Rate in any
one SG is greater than or equal to 150 gpd.

Step 5 RNO for actions.

EXAMINER: After evaluating leak rate using Appendix C, the SRO returns to Appendix A,

step 6.

5. RESPONSE NOT OBTAINED;
SRO IF Plant Shutdown is required, THEN; RETURN TO Section 3.0,

EXAMINER: The following actions are taken from AOI-33, Section 3.0, Step 6.0
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Op Test No.: NRC Scenario # 4 Event # 6 Page 21 of 60
Event Description: SG 3 tube leak, requiring entry into AOI-33.
Time ﬂ Position l Applicant’s Actions or Behavior

6. PERFORM The Following Evaluations:
a. EVALUATE Tech Specs for applicability:
3.4.13, RCS Operational Leakage,
3.7.5, Auxiliary Feedwater (AFW) System,
3.7.6, Condensate Storage Tank (CST),
3.7.14, Secondary Specific Activity,
b. EVALUATE EPIP-1, Emergency Plan Classification Matrix.

EXAMINER: After the crew performs Step 6, cue the Console Operator to modify Event 6
from a severity of 1.5 to a severity of 15.

SRO

.

EXAMINER: The following actions are taken from AQI-33, Section 3.0, Stép 1. This is the
continuous action step that the crew may return to in order to determine if PZR level can
be maintained.

NOTE
Sufficient time must be allowed for level to respond following changes in charging flow,
in order to determine if Pzr level can he maintained.
1. CHECK If PZR Level Can Be Maintained:
a. CONTROL charging flow as necessary.
1. OPEN 1-FCV-62-93 as required.
2. OPEN 1-FCV-62-89 as required.

3. IF letdown at 120 gpm THEN PLACE 1-HIC-62-81A, in
MANUAL, AND CLOSE 1-FCV-62-72, (45 gpm).

4. IF required, ADJUST 1-HIC-62-81A, AND ENSURE in
- AUTO. ;
NOTE
Sufficient time must be allowed for level to respond following changes in charging flow,
in order to determine if Pzr level can be maintained.
b. MONITOR pzr level STABLE or INCREASING.

b. RESPONSE NOT OBTAINED:
PERFORM the following;
1. ISOLATE letdown as necessary.
2. INCREASE chg flow, and start additional chg pmp as

needed.
3. IF loss of PZR level is imminent, THEN
a) TRIP the reactor.
b) WHEN reactor trip is verified, THEN INITIATE Safety
Injection.

¢) GO TO E-0, Reactor Trip or Safety Injection, Step 1.
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Op Test No.: NRC Scenario # 4 Event # 7,8 Page 22 of 60
Event Description: SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.
Time H Position Applicant’s Actions or Behavior

EXAMINER: When the SG tube leakage rises to a point where the crew determines that
pressurizer level loss is imminent, and the SRO will order a reactor trip and Safety
injection actuation.

EXAMINER: The 1A-A 6.9 kv Shutdown Board will trip 10 seconds after the reactor trip.
AOI-43.01,”Loss of Unit 1 Train A Shutdown Boards will be performed in conjunction with
the EOPs on a “not to interfere” basis. AOI-43.-1 actions are provided beginning on Page
30.

EXAMINER: The following actions are taken from E-0, “Reactor Trip or Safety Injection.”
NOTE 1 Steps 1 thru 4 are IMMEDIATE ACTION STEPS.
NOTE 2 Status Trees / SPDS should be monitored when transitioned to another instruction.

1. ENSURE reactor trip: ~
* Reactor trip and bypass breakers OPEN.
» RPIs at bottom of scale,
» Neutron flux DROPPING,

2. ENSURE Turbine Trip: ‘
» All turbine stop valves CLOSED.

3. CHECK 6.9 kV shutdown boards:
a. At least one board energized from:
RO CSST (offsite),

OR

D/G (blackout).

4. CHECK Sl actuated:

a. Any Sl annunciator LIT.
RO b. Both trains S| ACTUATED.
* 1-XX-55-6C
s 1-XX-55-6D

EXAMINER: The tube leak progresses from a leak to a rupture prior to the reactor trip,
and a manual safety injection will be required based on imminent loss of PZR level.

RO

RO
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Event Description: SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.
Time E Position Applicant's Actions or Behavior

4. RESPONSE NOT OBTAINED:
DETERMINE if Sl required:
a. IF ANY of the following exists:

* S/G press less than 675 psig,
OR

* RCS press less than 1870 psig,
SRO/RO OR ~

* Cntmt press greater than
1.5 psig
THEN ACTUATE S| manually.

IF SI NOT required, THEN ** GO TO ES-0.1,
b. ACTUATE Sl manually.

EXAMINER: Appendices A and B (E-0) are provided on pages 38 through 52.

5. EVALUATE support systems:

BOP * REFER TO Appendnxes A and B (E-0), Equipment Verification
pages 15-28.

SRO 6. ANNOUNCE reactor trip and safety injeCtion over PA system.

7. ENSURE secondary heat sink available with either:
~» Total AFW flow greater than 410 gpm,

R
© OR
* At least one S/G NR level greater than 29% [39% ADV]L.
8. MONITOR RCS temp stable at or trending to 557°F:
* IF any RCP running, THEN MONITOR RCS Loop T-avg trending
RO to 857°F.

-OR

* IF NO RCP running, THEN MONITOR RCS Loop T-cold trending
to 557°F.
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Op Test No.:

Event Descrip

NRC

tion:
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SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”

#3 MSIV fails to close.

Time [|

Position E Applicant’s Actions or Behavior

RO

8. RESPONSE NOT OBTAINED:
IF temp less than 557°F, THEN ENSURE steam dumps and
S/G PORVs CLOSED.
IF cooldown continues, THEN:

* PLACE steam dump controls OFF.

+ CONTROL total AFW flow to malntaln greater than 410 gpm
CUNTILNR level in at least one 8/G greater than 29% [39%
ADV].

IF cooldown contlnues after AFW flow is controlled THEN
~ *+CLOSE MSIVs.

* ENSURE MSIV bypasses CLOSED

IF RCS temp greater than 564°F, THEN ENSURE either steam
dumps or S/G PORVs OPEN. ,

RO

9 ENSURE excess letdown valves CLOSED
e 1-FCV-62-54 '
* 1-FCV-62-55

RO

10. CHECK pzr PORVs and block valves:
a. Pzr PORVs CLOSED. ‘
b. At least one block valve OPEN.

RO

11. CHECK pzr safety valves CLOSED:
* EVALUATE tailpipe temperatures and acoustic monitors.

RO

12. CHECK pzr sprays CLOSED.

NOTE Seal

injection flow should be maintained to all RCPs.

RO

13. CHECK if RCPs should remain in service:
a. Phase B signals DARK [MISSP].
b. RCS pressure greater than 1500 psig.

RO

14, CHECK S/G pressures: -
* All S/G pressures controlled or rising.
* All S/G pressures greater than 120 psig.

RO

15. CHECK for RUPTURED S/G
e All S/Gs narrow range levels CONTROLLED or DROPPING.
¢ Secondary side radiation NORMAL from Appendix A.

SRO

15. RESPONSE NOT OBTAINED:

IF any S/G has level rising in an uncontrolled manner or has high
radiation, THEN ** GO TO E-3, Steam Generator Tube Rupture.
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Event Description: 8G 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.
Time u Position E Applicant's Actions or Behavior

EXAMINER: The following actions are taken from E-3, “Steam Generator Tube Rupture.”

NOTE Early notification of RADPROT and Chemistry could expedite subsequent sampling
efforts if needed.

SRO 1. REFER TO EPIP-1, Emergency Plan Classification Flowchart.
NOTE Seal injection flow should be maintained to all RCPs.
2. CHECK if RCPs should remain in service:

SRO a. Phase B DARK [MISSP].
b. RCS pressure greater than 1500 psig.

3. IDENTIFY Ruptured S/G based on ANY of the following:
» Unexpected rise in S/G NR level OR

RO * 5/G discharge monitor high radiation OR

« RADPROT Survey OR

s Chemistry sample.

4. ENSURE Ruptured S/G PORV aligned:
RO a. ENSURE controller in AUTO set at 90%.
b. ENSURE HS in P-AUTO.

CAUTION If turbine-driven AFW pump is only available source of feed flow, then steam
supply to the turbine-driven AFW pump must be maintained.

SRO 5. ENSURE TD AFW pump being supplied from Intact S/G.
RO 6. ENSURE Ruptured S/G blowdown isolated.

Critical Task 1
WOG Critical Task List forE-3A. ;
Isolate feedwater flow into and steam flow from the ruptured sG before a transition to ECA-3.1 oceurs.

Once an affected steam generator has been identified, it is isolated from the intact steam generalors fo
limit radiclogical releases and as a necessary step toward stopping primary-to-secondary leakage.
Feedwater flow is also terminated to the affected steam generator after level has returned into the narrow.
range. This minimizes the poss:bthty of steam generator overfill.

Critical s : Co ; 2
Task 1 SRO 7. CLOSE Ruptured S/G MSIV and, bypass valve.
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Event Description: SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.
Time Position E Applicant’s Actions or Behavior

EXAMINER: E-3, “Steam Generator Tube Hupture y Attachment are provided on the indicated
pages.

Attachment 1 is provided on Pages 54 through 56.

Attachment 2 is provided on Page 57.

Attachment 3 is provided on Pages 58 through 59,

Appendix D is provided on Page 60.

After being assigned an attachment, the Console Operator wrll wait § mlnutes and then
report that the Attachment has been completed.

Critical Vi 7. RESPONSE NOT OBTAINED: _

Task1 ' |  Manually CLOSE valves.

"~ IF valves can NOT be closed,; THEN Localty REMOVE power to
valves: DISPATCH NAUO to perform Attachment 1 (E-3), THEN:

1) CLOSE Intact S/G MSIVs and bypass valves to isolate
Ruptured S/G from intact S/Gs.

BOP | 2) ISOLATE secondary pathways o limit depressunzatx'on and
contamination by USING Attachment 2 (E-3), Steamline :
Isolation (MCR); AND Attachments (E-3) Steamllne lsolatlon :
(Loca!) '

- 3)USE lntacf S/G PORVs for dumplng steam when reqwred 1F
at least one Intact S/G can NOT be isolated from Ruptured

'S/G, THEN ** GO TO ECA-3.1, SGTR and LOCA - Subcooled
~Recovery. -

CAUTION If any Ruptured S/G is also faulted, feed flow should remain isolated in
subsequent steps UNLESS needed for RCS cooldown.
Critical | |8 CONTROL Ruptured S/G level:
Task 1 ~a. CHECK Ruptured S/G NR level greater than 29% [39% ADV].
r b. ISOLATE AFW flow to Ruptured S/G.
o c ENSURE MFW !SOLATED to Ruptured S/G:
F{C ' e MFW |solatlon valves CLOSED.
: . MFW bypass isolations CLOSED.
- » MFW reg and bypass reg valves CLOSED
e MFW pumps TRIPPED. \ :
~ d. CONTROL Ruptured S/G NR level greater than 29% [39%

, ADVI.
RO 9. PLACE dump back valve to CST, 1-LIC-2-3, in MANUAL, and
CLOSE valve:
RO 10. MAINTAIN condenser level 1-LR-2-12 on-scale [M-3].

SRO 11. DISPATCH operator to OPEN 1-FCV-14-3 to bypass condensate
Dl
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Event Description:

SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”

#3 MSIV fails to close.

cooldown.

Time ll Position “ Applicant’s Actions or Behavior
RO 12. ENSURE RADPROT dispatched to survey secondary plant.
SRO 13. NOTIF\" Chemistry to obtain samples as necessary for
confirming Ruptured S/G.
SRO 14. NOTIFY plant personnel of potential contaminated release.
Critical Task 2 :

Isolate secondary pathways to llmll‘ depressurrzatlon and contammatron by /mt/atrng Attachment 2 (E-3),
Steamline Isolation (MCR) and Attachment 3 ( E-3), Steamliine Iso[atlon (Local) prior to lnltlatlng RCS

“Isolation is performed to maintain ruptured SG pressunzed during the cooldown in order to allow
subsequent ARCS depressurlzatron to ruptured SG pressure while maintaining RCS subcooling.

Steps 17and 18.

Critical 15. ENSURE major steam flowpaths from the ruptured S/G isolated:
Task2. - a. TD AFW pump steam suppty from Ruptured S/G CLOSED (tf
RO applicable). i
‘ ‘b..Ruptured SIG MSIV and bypass va!ve CLOSED, OR Intact.
S/G MSIVs and bypass valves CLOSED.
Critical ~15: RESPONSE NOT OBTAINED:
Task 2 e ISOLATE secondary pathways to limit depressur:zatlon and
RO : contamination by INITIATING Attachment 2 (E-3), Steamline
: Isolation (MCR), AND Attachment 3 (E-3) Steamhne isolatlon
; (Local).
RO 16. CHECK Ruptured S/G pressure greater than 690 pSIg
Critical Task 3 '

WOG Critical Task List for E—3 B.

Establish/maintain an RCS temperature so that transition from E 3 does not unnecessanly oceur. Properly
identifies, establishes cooldown and maintains temperature attarget temperature ln accordance with E 3

Critical
Task 3

RO

17. DETERMINE target incore temp for RCS cooldown:

« IF Ruptured S/G pressure is between hsted va!ues THEN USE
lower value: , :
RUPTURED TARGET

| S/G PRESSURE {PSIG}) INCORE TEMP {°F)
: 1108 491°F [T1F ADV]
1000 478°F [45Q°F ADVY
Qo0 SBE°F [446°F ADV]
800 ABTF [431°F ADV]
Fs1] 434°F [418°F ADV]
850 433°F (MIFADY]
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Event Description: SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.
Time [l Position ﬂ Applicant’s Actions or Behavior
CAUTION

* The 1500 psig RCP trip criteria is NOT applicable during or after a controlled RCS
cooldown and depressurization.

* If total feed flow CAPABILITY of 410 gpm is AVAILABLE, FR-H.1, Loss of Secondary
Heat Sink, should NOT be implemented.

s Excessive steam dump cooldown rate will cause MSIV isolation due to the rate sensitive
signal.

* If RCPs are not running, a false red or orange path may be indicated for FR-P.1 during
the following steps. T-cold in the ruptured loop should be disregarded until Step 43.

Critical - 18. INITIATE RCS cooldown o target incore temp, determrned from
Task 3 Step 17.

BOP
o a. DUMP steam to condenser from lntact S/G(s) at maxrmum
achievable rate: ~ ;

IF dumps are in Tavg mode, THEN
1) PLACE steam dump controls OFF.
2) PLACE steam dump mode switch in STEAM PRESSURE.

3) ENSURE steam dump demand indicator 1-XI-1-33 reading
zZero.

4) PLACE steam dump controls ON.

5) PLACE steam dump controller in MAN, AND FULLY OPEN
three cooldown valves (£25% demand).

Critical | 18. a. RESPONSE NOT OBTAINED:

. Task 3 a. IF condenser steam dumps NOT available, THEN USE Intact
S/G PORVs at maximum achrevabfe cooldown rate

IF an Intact /G is NOT avarlable THEN PERFORM one BUT
NOT BOTH of the following:

. USE Faulted S/G
OR.
; , e GO T0 ECA—3 1, SGTR LOCA Subcooled Recovery
~BOP | b WHEN RCS pressure is less than 1962 psig (P- 11) THEN
: * BLOCK low pzr pressure Sl.
b BLOCK low steam pressure sl.

“C. WHEN Tavg is less than 550°F (P 12) THEN BYPASS Lo-Lo
Tavg interlock.

| d WHEN incore temp is less than target temp, THEN STOP RCS
cooldown, AND MAINTAIN i incore temperature less thanor
equalto target

~e. CONTINUE with Step 19 of this Enstructron
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Event Description: SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.
Time “ Position E Applicant’s Actions or Behavior

19. MONITOR Intact S/G levels:
a. At least one S/G NR level greater than 29% [39% ADV].
b. 8/G NR levels less than 50% and controiled.
20. CONTROL Intact S/G NR levels between 29% and 50% [39%
and 50% ADV]. 5
21. MONITOR pzr PORVs and block valves:
a. Pzr PORVs CLOSED. ;
b. At least one block valve OPEN.

22. CHECK pzr safety valves CLOSED:
* EVALUATE tailpipe temperatures and acoustic monitors.

RO

CAUTION If offsite power is lost after Sl reset, manual action will be required to restart
the Sl pumps and RHR pumps due to loss of S| start signal.

23. RESET SI, and CHECK the foliowing:

RO * S| ACTUATED permissive DARK.
» AUTO SI BLOCKED permissive LIT.
RO 24. RESET Phase A and Phase B.

25. ENSURE cntmt air in service:
a. Aux air pressure greater than 75 psig [M-15].
b. Cntmt air supply valves OPEN [M-15];
*1-FCV-32-80.
* 1-FCV-32-102.
¢ 1-FCV-32-110.
26. DETERMINE if RHR pumps should be stopped:
a. CHECK RHR suction aligned from RWST.
b. CHECK RCS pressure greater than 150 psig.
¢. CHECK RCS pressure stable or rising.
d. STOP RHR pumps and PLACE in A-AUTO.
e. MONITOR RCS pressure greater than 150 psig.

BOP

RO

27. CHECK target incore temperature:
a. VERIFY incore temperature less than target temperature.
b. STOP RCS cooldown.
c. MAINTAIN incore temperature less than target temperature.

RO 28, MONITOR Ruptured S/G pressure stable or rising.

SRO
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Event Description: SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.
Time E Position E Applicant’s Actions or Behavior

28. RESPONSE NOT OBTAINED:

MAINTAIN Ruptured S/G at least 250 psig greater than the
pressure of the S/G(s) used for cooldown:

* Slowly DUMP steam from S/G(s) used for cooldown
* MAINTAIN RCS cooldown rate less than 100° F in one hour.

IF the Ruptured S/G depressurizes to less than 250 psig above
the pressure of the S/G(s) used for cooldown, THEN ** GO TO
ECA-3.1, SGTR and LOCA - Subcooled Recovery.

RO 29. CHECK RCS subcooling greater than 85°F [105°F ADV].

29. RESPONSE NOT OBTAINED:

IF subcooling is less than 65°F [85°F ADV], THEN ** GO TO
ECA-3.1, SGTR and LOCA - Subcooled Recovery.

RO IF subcooling is STABLE OR DROPPING, THEN ** GO TO ECA-
3.1, SGTR and LOCA - Subcooled Recovery.

DO NOT CONTINUE this instruction UNTIL subcooling is greater
than 85°F [105°F ADV].
CAUTION Cycling of the pzr PORV should be minimized to improve PORYV reliability.

NOTE

* If RCPs are not running, the upper head region may void during RCS depressurization.
This will result in a rapidly rising pzr level.

* Either Loop 1 or 2 pzr spray valve is effective for Loop 2 RCP in service or for Loops 1,
3, & 4 RCPs in service.

Critical Task 4

WOG Critical Task List for E-3D.

Depressur/ze RCS to meet SI termmat/on cntena before E 3 ”Steam Generator Tube Rupture;”
Step 31 criteria are exceeded. '

RCS pressure is decreased to stop pnmary—to—secondary leakage and establish indicated
pressurizer level greater than 15%.

Critical e 30 INITIATE RCS depressurization to minimize break flow, and
Task 4 e REFILL pzr to greater than 15% [33% ADV].
RO a. CHECK pzr level less than 63% [58% ADV].

b. MAINTAIN subcooling greater than 65°FV [85°F ADVY]. -
¢. DEPRESSURIZE RCS with normal sprays at maximum rate.
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Event Description: 8G 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”
#3 MSIV fails to close.

Time " Position B Applicant’s Actions or Behavior
Critical 31. DETERMINE if RCS depressurization should be stopped:
Task 4 ~~a. CONTINUE RCS depressurization UNTIL one of the following:

* Pzr level rises to greater than 63% [58% ADV]. OR
*RCS subcoolmg drops to less than 65°F [85°F ADV] OR
. *BOTH of the foll owing:
SRO : S 1) RCS pressure is less than Ruptured S/G pressure. AND
v 2) Pzr level is greater than 15% [33% ADV1]. :

b. WHEN depressunzatlon criteria satisfied, THEN ENSURE the
following:

1) Normal pzr spray valves CLOSED.
2) Pzr PORVs CLOSED. =
3) Aux spray valve CLOSED.

CAUTION

*» Sl should be terminated as quickly as possible after termination criteria are met to
prevent Ruptured S/G overfill.

* If total feed flow CAPABILITY of 410 gpm is AVAILABLE, FR-H.1, Loss of Secondary
Heat Sink, should NOT be implemented.

32. CHECK Sl termination criteria:
a. CHECK RCS subcooling greater than 65°F [85°F ADV].
b. CHECK secondary heat sink with either:

SRO : » Total available feed flow greater than 410 gpm, OR

* At least one S/G NR level greater than 29% [39% ADV].

c. CHECK RCS pressure stable or rising.
d. CHECK pzr level greater than 15% [33% ADV].

33. IF RHR suction aligned from RWST, THEN STOP ECCS pumps,
and PLACE in A-Auto:

RO - *RHR pumps.

* Sl pumps.

» All BUT one charging pump.
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SG 3 tube ruptures, requiring a reactor trip and safety injection initiation. Requires
entry into E-0, “Reactor Trip or Safety Injection” and E-3, “Steam Generator Tube
Rupture.”

#3 MSIV fails to close.

Time E Position " Applicant’s Actions or Behavior

RO

34. ALIGN charging:
a. CLOSE RCP seal flow control 1-FCV-62-89.

b. OPEN charging isolation valves 1-FCV-62-90 and 1-FCV-62-
91,

Due to the loss of Train A power, an AUO will have to be
dispatched to perform manual actions required to open 1-FCV-
62-90. :

¢. ENSURE charging valve
1-FCV-62-85 OR
1-FCV-62-86 OPEN.
d. CHECK RHR Suction aligned from RWST.
e. OPEN seal return valves 1-FCV-62-61 and 1-FCV-62-63.

Due to the loss of Train A power, an AUO will have to be
dispatched to perform manual actions required to open 1-FCV-
62-63. :

RO

35. CLOSE BIT outlets 1-FCV-63-25 and 1-FCV-63-26.

Due to the loss of Train A power, an AUO will have to be
dispatched to perform manual actions required to open 1-FCV-
63-26. : :

RO

36. CONTROL. charging flow:
a. ADJUST 1-FCV-62-89 and 1-FCV-62-93 to establish:
* Seal injection flow between 8 and 13 gpm for each RCP.
*» Pzr level stable or rising.

RO

37. ENSURE ECCS flow NOT required: .
a. CHECK RCS subcooling greater than 65°F [85°F ADV ].
b. CHECK pzr level greater than 15% [33% ADV].

END OF SCENARIO
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Event Description: 1A-A 6.9 KV Shutdown Board trips on differential lockout relay operation.
AOI-43.01, “Loss of Unit 1 Train A Shutdown Boards,” actions.

Time Position Applicant’s Actions or Behavior

Indications:

12-C B 6.9 SD BD 1A-A VOLTAGE DEGRADED

101-C PRIWTR HDR PRESS LO

86-B CONTROL ROD NON-URGENT FAILURE
50-A MFPT 1A ABNORMAL

101-E RCP SEAL SUPPLY FLOW LO

108-A CHARGING FLOW HI/LO

Multiple Radiation Monitor Instrument Failure alarms.

Diagnoses and announces the loss of the 1A 6.9 KV Shutdown
BOP
Board.
Assigns performance of AOI-43.01, “Loss of Unit 1 Train A Shutdown
SRO Boards,” to the BOP, to be accomplished on a not to interfere basis
while the EQOPs are performed.

EXAMINER: The following actions are taken from AOI-43.01, “Loss of Unit 1 Train A
Shutdown Boards.”

NOTE 1 CCP 1A-A, SIP 1A-A, RHR Pump 1A-A, CS Pump 1A-A, AFW Pump 1A-A, ERCW
Pumps A-A and B-A, Pressurizer Heaters Backup Group 1A, and Pressurizer Heaters
Control Group 1D will be unavailable on a loss of 6.9KV Shutdown Board 1A-A.

NOTE 2 Operability of remaining AC power sources must be determined within one hour per
LCO 3.8.1.

NOTE 3 Steps to energize 6.9KV Shutdown Board 1A-A (or intermediate supply paths) may be
repeated based on completed repair(s), protective relay reset, or direction from TSC.

NOTE 4 RCP’s can be operated for up to 10 minutes after loss of CCS flow.
BOP 1. MONITOR 1B-B 6.9KV Shutdown Board ENERGIZED.

2. ENSURE Diesel Generators running:
-« DG 1A-A

BOP ~+DG 1B-B

* DG 2A-A

*DG 2B-B

3. MONITOR RCP seal cooling available:
_ » Seal injection flow
OR ,
RO » CCS flow through Thermal Barrier Heat Exchangers

RO determines that the CCS system has returned to normal
after the start of the 1B CCS pump due to low header
pressure. S
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Event Description: 1A-A 6.9 KV Shutdown Board trips on differential lockout relay operation.
AOI-43.01, “Loss of Unit 1 Train A Shutdown Boards,” actions.
Time E Position Applicant’s Actions or Behavior
4. DISPATCH personnel to Auxiliary Bldg to UNLOCK and RACK
UP the following breakers:
NOMENCLATURE LOCATION URID
MAINT SUPPLY FROM | £9kY SDB | t-BKR-211-1718/11
BOP 6.9KV UNIT BD 18 14-A, C11
MAINT SUPPLY FROM | 6.8kV SDB | 2-BKR-241-1818/11
S8RV UNITBD 2B 2A-A, CH
' These actions will noi be taken due to the report of damage on
the board. -
5. DISPATCH personnel to Turbine Bidg to CLOSE the followmg
breakers:
NOMENCLATURE LOCATION UNID
MAINT FEECER TO 89KV UNIT | 1-BKR-201-B/2
1 8.3 KY SHUTDOWN B 1B
BOP BD 14-A
| MAINT FEEDER TO G.OKV UNIT | 2-BKR-201-B/8
6.8 KV SHUTDOWN BL 2B
BD 2A-A
These actions will not be taken due to the report of damage on
the board.
BOP 6. CHECK both 1A-A and 2A-A 6.9 KV Shutdown bds
" DEENERGIZED.
SRO 6. RESPONSE NOT OBTAINED:
** GO TO Step [9].
9. DISPATCH personnel to the following locations to inspect for
equipment damage:
BOP - *6.9KV Shutdown Board
* 480V Shutdown Boards
« Diesel Generator Building
10. NOTIFY MAINTENANCE personnel of failure of Shutdown
SRO
Board. :
11. ENSURE Unit 1 Instrument Power A Rack selected to
BOP ENERGIZED feeder (amber light ON) [1-M-7] (S0I-237.01).
BOP operator transfers Unit 1 Instrument Power A Rack to its
Alternate feed.
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Event Description: 1A-A 6.9 KV Shutdown Board trips on differential lockout relay operation.
AOI-43.01, “Loss of Unit 1 Train A Shutdown Boards,” actions.

Time Position

Applicant’s Actions or Behavior

RO

12. ALIGN BAT A for operation via BA Pump 1B USING SOI-62.05.

BOP contacts the Auxiliary Building AUQ to have alignment
accomplished.

SRO

13. MONITOR Board Protective Relays NOT ACTUATED (local
reports)

Report received from the AUO that the 1A 6.9 KV Shutdown

Board tripped due to differential relay operation. The bus work

appears to be severely damaged.

SRO

13. RESPONSE NOT OBTAINED:
GO TO Step [38].

RO/BOP

38. ENSURE affected equipment placed in STOP PULL TO
LOCK/OFF:

* 1A-A CCP. :
s Pressurizer Heaters Group 1A-A.
* 1A-A Motor Driven AFW Pump.
~* 1A-A Component Cooling Water Pump.
* 1A-A Thermal Barrier Booster Pump.
* A-A ERCW Pump. ~
* B-A ERCW Pump.
« MCR Chiller A-A.
« EBR Chiller A-A.
» SD Bd Rm Chiller A-A. ;
BOP informs the SRO prior to placing equipment in pull-to-lock.

BOP

39. DISPATCH AUO to D/G Bldg to monitor D/G conditions USING
SOI-82 series, Appendix A, for operating parameters

BOP

40. ENSURE Train A ERCW pumps in service as required to
maintain pressure and flows (SOI-67.01):

* C-A ERCW Pump.
* D-A ERCW Pump.

RO

41. CHECK any charging pump RUNNING
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Event Description: 1A-A 6.9 KV Shutdown Board trips on differential lockout relay operation.
AOQI-43.01, “Loss of Unit 1 Train A Shutdown Boards,” actions.

Time ﬂ Position H Applicant’s Actions or Behavior

41. RESPONSE NOT OBTAINED:;
PERFORM the following:
a. ISOLATE letdown:
* CLOSE letdown orifice(s).
RO * CLOSE 1-FCV-62-69A.
* CLOSE 1-FCV-62-70A.
b. RESTORE charging and letdown:

* REFER TO Attachment 1 ALIGNMENT OF CHARGING AND
LETDOWN.

NOTE 1 CCS Pump 1A-A, Aux Bldg General Sup Fan 1A-A, CRDM Cooler 1A-A, Lower Cnimt

Cooler 1A-A, EBR Air Handling Unit A-A, and Cntmt Air Return Fan 1A-A will be
unavailable on a loss of 480V SD BD 1A1-A.

NOTE 2 Aux Bldg General Exh Fan 1A-A, CRDM Cooler 1C-A, Lower Cntmt Cooler 1C-A, MCR
Chir A-A Compressor, 480V SDBR AHU A-A, Station Air Compr A, and HP Fire Pump
1A-A will be unavailable on a loss of 480V SD BD 1A2-A.

BOP 42. ENSURE 1B-B CCS Pump Supplying A Train (SOI-70.01).

43. ENSURE Thermal Barrier Booster Pump 1B-B in service(SOI-
BOP 70.01)

44. EVALUATE starting'additional Control Rod Drive Mech Cooler
SRO Fans, Lower Compartment Cooler Fans, and Upper
Compartment Cooler Fans (SOI-30.03).

BOP 45. ENSURE Aux Bldg General Supply and Exhaust Fans in service
as required to maintain ventilation and pressure (SOI-30.05).

BOP 46. ENSURE EBR Air Conditioning Unit B-B and MCR Air
Conditioning Unit B-B in service (SOI-31.01).

NOTE Radiation Monitors powered from 480V C & A Vent Board 1A1-A or Radiation Monitor &

Sampling & Fire Protection 1-BD-242-1 will be inoperable on a ioss of 480V C & A Vent
Board 1A1-A.

BOP 47. RESET Radiation Monitor modules and alarms on 0-M-12.

NOTE 1 Unit 1 A Train ESF Room Coolers, Area Coolers, and Space Coolers will be
unavailable on a loss of 480V C & A Vent Board 1A1-A.

NOTE 2 Emergency Gas Treatment System Fan A-A will be unavailable on a loss of 480V C &
A Vent Board 1A1-A.

48. ENSURE 1B Primary Water Pump in service as required (When

RO in bypass mode, ensure Primary Water System aligned per SOI-
81.01).

BOP 49, ENSURE 1B Annulus Vacuum Fan in service (SOI-65.01).
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50. ENSURE A Train or B Train 480V and Shutdown Board Room
Ventilation in service (S0I-30.07).

CAUTION LCO 3.8.1 is expected to require performance of S/R 3.8.1.1 (0-SI-82-2). Performers
are NOT to take ANY actions which would interrupt power supplies in service by this
AOL

BOP

51. REFER TO Tech Specs:

* 3.5.2, ECCS-Operating.

* 3.5.3, ECCS-Shutdown.

» 3.8.1, AC Sources-Operating.

SRO * 3.8.2, AC Sources-Shutdown.

* 3.8.4, DC Sources-Operating.

» 3.8.5, DC Sources-Shutdown.

* 3.8.9, Distribution Systems-Operating.
» 3.8.10, Distribution Systems-Shutdown.

SRO 52. REFER TO EPIP-1, Emergency Plan Classification Flowchart.

53. EVALUATE transferring 125V Batt BD | to Battery Charger 6-S
SRO (S01-236.01) or transferring 120V AC Vital Inverter 1-1 from
Normal To Alternate 480V power supply (SOI-235-series).

54. EVALUATE transferring 24V CAP Battery Charger 1 from

SRO Normal to Alternate (S0I1-252).
BOP 55. CHECK Unit 1 A Train Shutdown Board(s) ready to be
ENERGIZED.
55. RESPONSE NOT OBTAINED:
SRO RES o

GO TO Step [13].
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APPENDIX A
(E-C)

Page 1 of 10

*

*

L

*

EQUIPMENT VERIFICATION

4 ENSURE PCBs OPEN:

PCB 5064.
PCB 5088.

2 ENSURE AFW pump operation:

Both MD AFW pumps RUNNING.
TD AFW pump RUNMING.

LCVs in AUTO, ur contiolied n
MANUAL.

3. ENSURE MFW isclalion:

MFW isolation and bypass
isplation valves CLOSED.

MFW reg and bypass req valves
CLOSED.

MFP A and B TRIPPED.
Standby MFF STOPFED.

Cond demin pumps TRIPPED.
Cond booster pumps TRIPPED.

OPEN manually.

ESTABLISH at least one train
AFW opcration.

Manually CLOSE valves and
STOP pumps, as necessary.

iF any valves can NOT be closed,

THEN
CLOSE #1 heator outlot valvos.

14 of 28
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WEN

REACTOR TRIP OR SAFETY INJECTION E-0
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| Step | | Action/Expected Response

| | Response Not Obtained

a.

APPENCIX A
(E-0)

Page 2 of 10
EQUIPMENT VERIFICATION

4. MONITOR ECCS operation:

Charging pumps RUNNING.

Charging pump alignment:

+  RWST outlsts 1-LCV-62-135
and 1-LCV-62-136 CPEN.

< VCT outlets 1-LCV-62-132
and 1-LCV-62-133 CLOSED.

«  Charging 1-FC2V-82-89U and

1-FCV-62-91 CLOSED.

RHR pumps RUNNING.

. S pumps RUNNING.

. BIiT alignment:

+  Dutlets 1-FCVY-63-25 and

1-FCV-83-26 OPEN.
«  Flow thu BIT.

RCS pressure
greater than 1650 psig.

4.

Manually START charging
pUMpPS.

ENSURE at least one valve in
each set aligned.

Manually START RHR pumps.

Manually START S| pumps.

ENSURE at least one valve
aligned, and flow thru BIT.

ENSURE SI pump flow.

IF RCS press drops to
less than 150 psig,

THEN

ENSURE RHR pump flow.

15 of ;
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| Step | | Action/Expected Response

| | Response Not Obtained

5

APPENDIX A
(E-0)
Page 3 of 10

EQUIPMENT VERIFICATION

CHECK cnimt isolation:
a. Phase A isolation:

+ Train A GREEN.
* Train B GREEN.

b. Cntmt vent isolation:

»  Train A GREEN.
« Train B GREEN.

ACTUATE Phase A and Cntmt Vent
Isolation signhal,

OR

Manually CLOSE valves and
dampers as necessary.

16 of 28
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APPENDIX A
(E-0)
Page 4 of 10

5.

EQUIPMENT VERIFICATION

CHECK cntmt pressure:

*

Phase B DARK [MISSPI.
Cntmt Spray DARK [MISSP).
Cntmt press less than 2.8 psig.

PERFORM the following:

1)
2)

3)

&

i
e

6)
7)

8)

9)

10)

ENSURE Phase B actuated.

ENSURE Cntmt Spray
actuated.

ENSURE cntmt spray pumps
running.

ENSURE cntmt spray flow.

ENSURE Phase B isolation:

+ Train A GREEN.

+ Train B GREEN

+ Manually CLOSE valves and
dampers as necessary.

STOP all RCPs.

ENSURE MS1Vs and bypasses
CLOSED. ,

PLACE steam dump controls
OFF.

WHEN 10 minutes has elapsed
since Phase B actuated,

THEN

ENSURE air return fans start.

USE adverse cntmit [ADV]
setpoints where provided.

17 of 28

Form ES-D-2 |
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|Step | | Action/Expected Response | | Response Not Obtained Ji

&

APPENDIX A
(E-0)
Page 5of 10

EQUIPMENT VERIFICATION

CHECK plant radiaticn NORMAL:

S/ blowdown rad recorder
1-RR-90-120 NORMAL prior to
isolation [M-12].

Condenser vacuum exhaust rad
recorder 1-RR-80-119 NORMAL
prior to frip [M-12].

1.BR-O0-106 and 1-RR-4G0-117
Faciation racorders NORMAL
prior to isolation [M-121

5/G main steamiine discharge
maonitors NORMAL [M-30].

Upper and Lower containment
high range monitors NORMAL
IM-30L

NOTIFY Unit Supervisor
conditions NORMAL.

ENSURE all DiGs RUNNING.

NOTIFY Unit Supervisor
IMMEDIATELY.

EMERGENCY START D/Gs

18 of 28



| Appendix D Required Operator Actions Form ES-D-2 |
Page 43 of 60
WBN REACTOR TRIP OR SAFETY INJECTION E-0
Rev 28
|Step | | Action/Expected Response | | Response Not Obtained I
APPENDIX A
(E-0)

Page 6 of 10

10.

1.

12.

EQUIPMENT VERIFICATION

ENSURE ABGTS operation:
a. ABGTS fans RUNNING.
b. ABGTS dampers OPEN:

«  FCO-30-146A.

«  FCO-30-1486B.

+  FCO-30-157A.

«  FCO-30-157B.

ENSURE at least four ERCW pumps
RUNNING, one on each shutdown
beard preferred.

ENSURE ERCW supply valves
OPEN to running D/Gs.

ENSURE CCSHXC
ALT DISCH TO HDR B,
0-FCV-87-152, Is open to position A

a. Manually START fans.
b. Locally OPEN dampers.

Manually START pumps as
necessary.

IF ERCW can NOT be aligned to
running D/G,

THEN

EMERGENCY STOP affected
D/G.

Manually OPEN 0-FCV-57-152
to position A.

19 0f28
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APPENDIX A
(E-0)
Page 7 of 10
EQUIPMENT VERIFICATION
13, CLOSECCSHXC
DISCH TO HDR A,
0-FCV-67-144.
14, MONITOR EGTS operation: Manually START fans OPEN
-+ EGCTS fans RUNNING. dampers.

16.

+ ENSURE dampers OPEN
VERIFY filter bank dp between
5 and 9 inches of water.

ENSURE CCS pumps RUNNING: Manually START pumps as
+ 1A-ACCS pump. necessary.

= 1B-B CCS pump.

« C-85 OR 2B-B CCS pump.

NOTE « The Upper and Lower Cntmt rad monitors sampling pumps
should be shutdown if the sample flowpath is isolated.

* The following equipment is located on 1-M-0.

CHECK CNTMT PURGE fans STOP fans and
STORPPED: PLACE handswitch in
PULL-TO-LOCK.

20 cf 28
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|Step | | Action/Expected Resoonss | | Response Nct Obained I
APPENDIX A
(E-0)
Page 8 of 10
EQUIPMENT VERIFICATION

17. CHECK FUEL HANDLING EXH fans STOP fans and

STOPPED, Fuel and Cask loading PLACE handswitch in

dampers CLOSED: FULL-TO-LOCK, manually CLOSE

dampers.

13. ENSURE AB GEN SUPFLY and EXH  STOPfans and

fans STOPPED. PLACE handswiich

in PULL-TO-LOCK.

NOTE  » Dampers 1-HS5-30-158 and 2-HS-30-270 rernain open duiing ABL
19, ENSURE AB GEN SUF & EXH Manually CLOSE dampers.

dampers CLOSED.
20. ENSURE MCR & SPREAD RM Manually CLOSE dampers.

FRESH AIR dampers CLOSED:

« FOV-31-3.

« FCV-31-4.

21 0f28
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APPENDIX A
(E-0)
Page 9 of 10
EQUIPMENT VERIFICATION
21. ENSURE at least one CB EMER Manually START fan.
CLEANUP fan RUNNING and
associated damper OPEN:
« CB EMERG CLEANUP FAN A-A,
OR
Fan B-B RUNNING.
) g(é@&*i -8, OPEN. NOTIFY TSC if at least one
FCO.31.7, OPEN. damper NOT OPEN.
22. ENSURE at least one CB EMER PRESS Manually START fan.
fan RUNNING and associated damper
OPEN:
+ CB EMERG PRESS FAN A-A
OR
FAN B-B RUNNING.
' %@R‘m’f -6, OPEN. NOTIFY TSC if at least one
damper NOT OPEN.

FCO-31-5, OPEN.

22 0f 28
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APPENDIX A
(E-0)
Page 10 of 10
EQUIPMENT VERIFICATION
23. ENSURE Control Building fans Manually STOP fans.
STOPPED and dampers CLOSED:
« SPREADING ROOM SUPPLY and NOTIFY TSC if any
EXH FANS AND dampers. damper NOT CLOSED.

= TOILET & LKR RM EXHAUST FAN
AND dampers.

24, INITIATE Appendix B.

230f28
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|step | | Action/Expected Response

| | Response Not Obtained

APPENDIX B

(E-0)

Page 1 of 1

PHASE B PIPE BREAK CONTINGENCIES

CHECHK PHASE B actuated.
{MISSP - 1-XX-55-6C, -6D)

ENSURE 1-FCV-32-110 CLOSED.

{CISP - 1-XX-55-6E)
[A-train, window 13]

ENSURE 1-FCV-67-107 CLOSED.

{CISP - 1-XX-55-6E)
[A Hrain, window 43]

ENSURE 1-FCV-70-82 CLOSED.
{CISP - 1-XX-55-6E)
[A -train, window 73]

ENSURE 1-FCV-70-140 CLOSED.

(CISP - 1-XX-55-6F)
[B -train, window 74}

WHEN PHASE B actuation occurs:

THEN
GO TO step 2.

DISPATCH AUO to perform
ATTACHMENT B1.

DISPATCH AUO to perform
ATTACHMENT B2.

BISPATCH AUO to perform
ATTACHMENT B3.

DISPATCH AUC to perform
ATTACHMENT B4.

24 of 28
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pa

ATTACHMENT B1
(E-0)
Page 1 of 1

CONTROL AIR ISOLATICN

1. CLOSEO0-I8W-32-10713- CCNTROL AIR EL 713 A3 HDRISOL
[A6/S EL. 773] {chain operaied - behind Fuel and Waste Handling Bd. Ay

= 018V 22 1013 CANNOT BE CLOSED,

THEN:

OPEN and DISCONNECT C&35 ar compressor breakers:
ay J-BKR-32-2
by D-RKR-32-26 - 480V 50 3D 1R1-B, AN

¢y J-BKR-32-27 - 480V AUX BLDG COM BD, Ci6C

dy 3-BRR-32-4300A - 480V TURB BLDG COM BD, C/€C

- 400 S0 3D 1AZ2-A, G0
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WBN REACTOR TRIP CR SAFETY INJECTION ;—0 .
ay 2
ATTACHMENT 32
(E-0)
Page 1 of 1
ERCWISOLATION

1. UNLOCK AND CLOSE T-I5V-6/7-2J38 - LOWER CN IV VENI ULR 18 &10
ERCW SUP ISOL [A2U692] (U-1 penetration room - Neorth of AB Pipe Chase
Cooler 1B-B in nvethead)

26 of 28
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ATTACHMENT B3
(E-0)
Page 1 of 1

CCS RETURN ISOLATION

1. CLOSE 1-I13V-70-700 RCP QOIL COOLER CCS RETURN ISOLATION
[A4/V EL. 710 U-1 Penetration Room] {approximately 10 fi. North of Penetration
Room Coocler 1B-B on mezzanine above RHR Sump Valve Room)

27 of 28



| Appendix D Required Operator Actions Form ES-D-2 |
Page 52 of 60

ATTACHMENT B4
(E-0)
Page 1 of 1

CCS SUPPLY ISOLATION
1. CLOSE 1-1SV-70-516 REACTOR BUILDING CCS SUFPLY ISOLATICN

AR EL. £37] (Benind Elevator aoproximately 2 i west on mezzaning above
AT CCS Hedl Exchanger)

28 of 28
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1.0 INSTRUCTIONS

[11 {F any MSIV will NOT close,
THEN
GO TO Section 1.1 (Altachment 1).

[2] iF any MSIV bypass valve will NOT close,
THEN

GO TO Section 1.2 (Attachment 1),

WEBN STEAM GENERATOR TURE RUPTURE E-3
Rey 22
ATTACHMENT 1
(E-3)
Page 1 0f4

36 of 47
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WEBN STEAM GENERATOR TUBE RUPTURE E-3
Rey 22
ATTACHMENT 1
(E-3)
Fage 2 0f 4

1.1 MBIV isolation

[1] PLAGCE affected MSIV transier control switch in AUX position:
{Auxitiary Control Room, Paneis 1-L-11A and 1-L-118]

SiG
S| e g | A

§/G) v
1 MSIV Loop 1, Train A, 1-FCV-14 1-X8-1-44 7
M5V Loop 1, Train B, 1-FCV-14 1-X8-1-4B 7
2 MSIV Loop 2, Train A, 1-FCV-1-11 1-XS-1-11A =
MS# Lcop 2, Train B, 1-FCv-1-11 1-¥58-1-118 o
3 MSV Loop 3, Train A, 1-FCV-1-22 1-X8-1-22A m
MBI Loop 3, Train B, 1-FCV-1-22 +-X5-1-228 O
4 MBIV Loop 4, Train A, 1-FCY-1-29 1-X3-1-20A O
M3V Loop 4, Train B, 1-FCV-1-29 1-X5-1-268 [

[2] CONSULT UO to verify affacted MSIV closed.

37 of 47
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WEN

STEAM GENERATOR TUBE RUPTURE

E-3
Rev 22

ATTACHMENT 1

(E-3)
Page 3 of 4

1.1 MSIV isolation (Continued}

[3] IF affected MSIV still open OR confrol power fuse removal
desired, THEN
REMOVE MSIV fuses:
SiG FUSE LOCATION FUSES
{Circle EQIHPMENT {Two per circuif) REMOVED
affected v
S5
M5V Loop 4, Train A, 1208Y Vital Battery Bd |
{-FCV-1 4 Circut A48 o
1 Circult 8-45 O
MSIY Loop 1, Train B, 125V vital Battery Bd I
-FCV-14 Gircult A48 O
Circutt B-48 o
MSIY Loop 2, Train A, 128V Vital Battery Bd |
ROV Circut &-47 il
2 Clrcuit 8-47 o
MSH Loop 2, Train B, 125V Wital Battery Bd I
1-FCV-111 Circast A-4T i
Circut 847 Iy
MSIV Loop 3, Train A, | 125V \Vitai Battery Bd |
1-FCW-1-22 Chrcult A-48 o
3 Circuit 848 O
M3V Loop 3, Train B, 125Y Vital Battery Bd I
1-FCV-1.22 Cirouit 4-48 0
Circult 848 o
MSIV Loop 4, Train &, 125V Vitai Baftery Bd |
1-FCVW-1-29 Circult A48 O
4 Circuit 8-49 o
MSIV Loop 4, Train B, 25V WVitat Battervy Bd [
1-FCV-1-29 Chrouit A48 -
Circuit B4 r
[4] NOTIFY UO upon completion.

38 of 47
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ATTACHMENT 1
(E-3)
Paged of 4
1.2 MSIV Bypass Iselation
[1] PLACE HS in OFF for MSIV bypass valves that will NOT
close:
8/G NOMENCLATURE | LOCATION | POSITION UNID HS
{Circle
OFF
affected Ay
§/G}
MAIN STEAMISCL A3LITIT OFF 1-H5-1-147B )
1 VLV LOOP 1 BYP
WARMING VLY
MAN STEAM ISOL ARHTET OFF 1-HS-1-1438 o
2 VLY LOOP 2 BYP
WARNMING VLV
MAIN STEAM I30L ABUTET OFF 1-HS-1-1498 =
3 WEV LoD 3BYP
WARMING VLV
MAAIN STEAM ISOL A3UITAT OFF 1-H3-1-150B a
4 VLY LOOP 4 BYP
WARMING VLV

[2]

NOTIFY UO upon completion.
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ATTACHMENT 2
(E-3)
Page 1 of 1
STEAMLINE ISOLATION (MCR)
1. CLOSE the following HP steam and bypass isciation vaives:
MSR A2 HP STM ISOL 1-M-2 1-HS-1-135A O
MSR B2 HP STM IBOL 1-h1-2 1-HS-1-137A .
MSR C2 HP STM iS0L 1-M-2 1-HS-1-1394 O
MSR A1 HP 8TM I50L 1-h-2 1-HS-1-1414 o
MSR B1 HP STM ISOL 1-41-2 1-HS-1-1434 o
MSR Ot HF STM I80L 1-M-2 1-HS-1-14584 -
MSR A2 HP STM BYPASS 1SOL 1-M-2 1-HS-1-2354 C
MSR B2 HP STM BYPASS ISOL 142 1-H3-1-2374 o
MSR C2 HP STM BYPASS ISCL 1-M-2 1-HS-1-238A O
MSR A1 HP STM BYPASS 1S0L k-2 1-H5-1-241A i
M3R B1 HP STM BYPASS 1SOL 1-h-2 1-HS-1-243A r
MSR C1 HP STM BYPASS ISCL 1-h-2 -HS-1-245A T
2. CLOSE the following HP steam warming valves:
MSR AT WARMING LINE 1-M-2 1-HS-1-142 T
MER A2 WARMING LINE 1-M-2 1-HS-1-138 C
MSR 81 WARMING LINE 1-h2 1-HS-1-144 I
MSR B2 WARMING LINE 12 1-HS-1-138 -
MR Ot WARMING LINE 1-M-2 1-HS-1-148 N
MSR C2 WARMING LINE 1-k4-2 1-H&-1-140 I
3. ENSURE BOTH Steam Seal Supply valves in CLOSED paosition:
a. 1-HS5-47-180A, HP SEAL STEAM SUPPLY ISOL [1-M-2] -
b.  1-HB-47-181A, HP SEAL STEAM SUPPLY BYPASS [1-M-2] LT
4. ENSURE BOTH Steam Dump Control hand switches is in
OFF RESET position:
a. 1-HS-1-103A, STEAM DUMP FSV "A” [1-M-4] O
b.  1-HS-1-103B, STEAM DUMP FSV "B" [1-M-4] C
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WEN

STEAM GENERATOR TUBE RUPTURE

E-3
Rey 22

(E-3)

ATTACHMENT 3

Page 1 of 2

STEAMLINE ISOLATION (LOCAL)
1. COORDINATE steam isolation with RADPROT.
2. CLOSE at least one valve listed for each steam moisture trap manifold:

MSTR TRAP MSTR TRAP STRISOL| MSTR TRAP DRAIN LOCATION
LEVEL SWITCH ISOL
IMAIN STEAM LINES

200 1-18v-1-816 O | OR | 1-iI8v-1-922 O T1M/708

201 1-8v-1-926 O | OR | 1H8v-t932 O TIMTF0R

262 1-19v-1-836 O | OR | 148v-t5d42 O TIM708

203 1-8v-1-548 O | OR | 18v-i-952 O TIM708

COMMON STEAM HEADER
204 1-18v-1856 T | OR | t-Isv-1-862 O T&J708
208 1-18v-1-866 O | OR | 148v-t972 O TRJI708
STEAM DUMP HEADER

207 1-18v-1-676 O | OR | 1d8v-1082 O T7HTCS

208 1-j8-1-86 O | OR | 148v-1-802 O T7Ei768

205 1-lgv-t-898 O OR | 1-48v-11082 O TTEFO8

3. CLOSE steam supply isciation and bypass for each MFPT:
MFPT NOMENCLATURE LOCATION POSITION UNID |
1A MFPT 1A HP STEAM T23728 CLOSED 1-I3V-1-511 o
SUPPLY ISOL
1A MFPT 1A HP STEAM T2H729 CLOSED 1-IBV-1-813 O
SUPPLY |30L BYPASS
1B MFPT 48 HP STEAM T2H729 CLGSED 1-E8V-1-812 -
2UPPLY ISOL
1B MFPT 48 HP STEAM T2H724 CLOBED 1-IBV-1-514 E
SUPPLY 130L BYPASS
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WEN

STEAM GENERATOR TUBE RUPTURE

E-3
Rey 22

ATTACHMENT 3
(E-3)
Page 20of 2

STEAMLINE ISOLATION (LOCAL)

4. IF steamline warming is in progress,
THEN '

CLOSE the following valves:

UNID NOMENCLATURE LOCATION
t-DRV-1-532 MAIN STEAMLCOP 3 MNWR/T28 O
WWARMING VALVE DRAIN
1-13%-1-540 MAIN STEAMLOOP 3 HNWR/T29 =
MSTR TRAP ISCL
T-DRV-1-534 MAIN STEAM LOOP 2 NWRITZ9 o
WWARMING YALVE DRAIN
1-18%-1-541 MAIN STEAMLOOR 2 NWRIT28 -
MSTR THAP ISCL
F-DRV-1-538 MAIM STEAMLOOP 1 SWRT25 =
WARMING VALVE DRAIMN
1151542 MAIN STEAM LOOP 1 SYRIT28 =
MSTR TRAP IR0L
1-DRV-1-538 MAIN STEAMLOGP 4 SWRITZS =
WARMING VALVE DRAIN
1-18%-1-543 MAIN STEAM LOOP 4 SWRIT25 -
MSTR TRAP ISCL
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Required Operator Actions

Form ES-D-2 ]

Page 60 of 60

WEN

STEAM GENERATOR TUBE RUPTURE

E-3
Rev 22

APPENDIX D
(E-3)
Page 1 of1

3. ALIGN station sump discharge to unfined helding pond:
a) CLOSE 0-i18V-40-970, CHEM CLEANING HDR TC LVWHP
[niorth of LVWH pond].

b} CLOSE 0-iSV-40-1281, CHEM HEADER ISOL TO LIMED POND
[north of lined pond].

cj OPEN O-1SVv-40-1282, CHEM HEADER ISOL TO UNLINED POND
[neorth of unlined pond].

4. PLACE station sump pump handswitches to AUTO.
5. MINIMIZE leakage or drainage into stafion sump:
-Condensate and feedwater.
-Cond Dl effluent.

«RCW or HPFP flushes.

MINIMIZE SECONDARY SYSTEM CONTAMINATION
1. PLACE station sump pump handswitches fo STOP [T9H/EB5].

2. CLOSE 0-ISV-40-1283, UNLINED HOLDING POND DISCHARGE TO YARD
HOLDING PCND Jon dam between ponds].
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SHIFT TURNOVER CHECKLIST
Page 1 of 2

SHIFT TURNOVER CHECKLIST 4

Page of
O sMm
X US/MCR  Unit )
O vo Unit Off-going - Name
0 AuvO Station
[C] STA (STA Function) ’ On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:
1A DG is out-of-service for planned maintenance on the air start system. Expected return to service in 8
hours. LCO 3.8.1.B was entered 2 hours ago. SR 3.8.1.1.was performed 25 minutes after LCO entry. The air
start system problem has been isolated to the 1A DG. The National Weather Service has issued a Severe
Thunderstorm Warning for Meigs, McMinn and Rhea Counties for the next 6 hours.

. SU/Test in progress/planned: (including need for new brief)

. Major Activities/Procedures in progress/planned:
100% power, MOL. RCS boron is 747 ppm. Control Bank D is at 220 steps. Train A/Channel I Work Week.
Reduce power to 95%, to remove the 1A CBP from service for scheduled maintenance on the lube oil
system. Maintenance is scheduled to begin in | hour. Perform shutdown using GO-4, Section 5.3, "Unit
Shutdown from 100% to 30% Reactor Power." GO-4 complete through Step 11. Reactor Engineering has
provided a Reactivity Plan for the power maneuver.

. Radiological changes in plant during shift:
None planned

Part 2 - Performed by on-coming shift

[ A review of the Operating Log since last held shift or 3 days, whichever is less (N/A for AUOs)

[l A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following programs for changes since last shift turnover:

[]  Standing Orders [0  LCO(s) in actions (N/A for AUOs) [ PERreview
1 Immediate required reading [C] TACF (N/A for AUOs) (N/A for AUOs)

Part 3 - Performed by both off-going and on-coming shift

[J A walkdown of the MCR control boards (N/A for AUOs)
Relief Time: Relief Date:

TVA 40741 [06-2008] Page | of | OPDP-1-1 [06-12-2008]



SHIFT TURNOVER CHECKLIST
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SHIFT TURNOVER CHECKLIST

Page of
1 sm
[0 US/MCR Unit ~
XK vo Unit Off-going - Name
[0 Auvo Station
[0 STA (STA Function) On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:
1A DG is out-of-service for planned maintenance on the air start system. Expected return to service in 8
hours. LCO 3.8.1.B was entered 2 hours ago. SR 3.8.1.1.was performed 25 minutes after LCO entry. The air
start system problem has been isolated to the 1A DG. The National Weather Service has issued a Severe
Thunderstorm Warning for Meigs, McMinn and Rhea Counties for the next 6 hours.

. SU/Test in progress/planned: (including need for new brief)

. Major Activities/Procedures in progress/planned:
100% power, MOL. RCS boron is 747 ppm. Control Bank D is at 220 steps. Train A/Channel | Work Week.
Reduce power to 95%, to remove the 1A CBP from service for scheduled maintenance on the lube oil
system. Maintenance is scheduled to begin in | hour. Perform shutdown using GO-4, Section 5.3, "Unit
Shutdown from 100% to 30% Reactor Power." GO-4 complete through Step 11. Reactor Engineering has
provided a Reactivity Plan for the power maneuver.

. Radiological changes in plant during shift:

Part 2 - Performed by on-coming shift

O A review of the Operating Log since last held shift or 3 days, whichever is less (N/A for AUOs)

O A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following programs for changes since last shift turnover:

] Standing Orders [0  LCO(s) in actions (N/A for AUOs) [1  PERreview
] Immediate required reading O TACF (N/A for AUOs) (N/A for AUOs)

Part 3 - Performed by both off-going and on-coming shift

[J A walkdown of the MCR control boards (N/A for AUOs)
Relief Time: Relief Date:

TVA 40741 [06-2008] Page I of | OPDP-1-1 [06-12-2008]



WBN Administration Of The TI-7.012

1 Reactivity Briefing Sheets And Rev. 0004
Reactivity Control Plans Page 21 of 23
Appendix A

(Page 1 of 1)
Reactivity Control Plan (Example Form)

Station:__ WBN Unit: _1 Cycle:_10 Burnup:_10,000 MWD/MTU _ Revision: 0
Preparer: / Reviewer: /
/ Date RXE / Date
Approver: / Authorizer: /
RXES or designee / Date Ops / Date

RXE support required Onsite? MYes [ONo Describe:

Title of Reactivity Control Plan: Ramp to 95%, 8 hr Hold, Return to 100%
(MOL)

Calculated volumes below assume Tave maintained on Tref.
Reactor is stable at 100% RTP.
Conditioned power level will not become less than 100%.

Assumptions:

w N

Major Steps: Ramp down to 95% at 10%/hr.
Hold reactor at 95% for 8 hours.
Ramp up to 100% at 5%/hr.

Maintain power at 100%.

w W N
. e e

Detailed Description:

NOTE : See attached plots.

NOTE: Allowing Tave drift will typically reduce the total amount of
necessary boration and dilution.

NOTE: Use BEACONDH ICS Screen so long as DOGHOUSE ICS Screen shows

AFD is within the +/- 3% band.

RAMP DOWN TO 95%

1. BORATE ~100 gal of BA.

2. INSERT CBD to ~207 steps to control AFD on target.
HOLD AT 95%

1. DILUTE ~500 gal of PW.

2. MAINTAIN CBD at ~207 steps to control AFD on target.

RAMP UP TO 100%

DILUTE ~500 gal PW.
2. WITHDRAW CBD to ~220 steps to control AFD on target.



WBN Administration Of The TI-7.012
1 Reactivity Briefing Sheets And Rev. 0004
Reactivity Control Plans Page 21 of 23

Ramp to 95%, 8 hr Hold, Return to 100% (MOL)

MAINTAIN POWER AT 100%

1. BORATE 60 gal BA to account for Xenon burn-out.

DILUTE 1000 gal PW to account for Xenon build-in. See
attached plots.

3. WITHDRAW AND MAINTAIN CBD at ~220 steps to control AFD
on target.

Critical Parameter Limit : Required Action

Control Rod Height > RIL Lo If rods < RIL Lo, then ENSURE RCS
borated amount specified in Step
1 and WITHDRAW rods.

Activated: / Terminated: /
SM or US / Date SMor US / Date




Appendix D Scenario Outline Form ES-D-1 |
Facility: Watts Bar NRC Exam 1 Scenario No.: 5 Op Test No.: 1
August 2010
Examiners: Operators: SRO
RO
BOP

Initial Conditions:

100% power, MOL. RCS boron concentration is 747 ppm. Control Bank D is at 220 steps.

Turnover: Window 23-A, TURB/GEN VIBRATION HI/HI-HI is lit. Bearing 9 indicates 10.1 mils, and Bearing 10

indicates 9.0 mils. Operations Management and System Engineering have met, and directed that a power
reduction to 90% at 2% per minute using AQI-39, “Rapid Load Reduction” be conducted as soon as shift
relief and turnover is complete. A-A ERCW pump is out of service for motor bearing replacement. Pump
has been out of service for 4 hours. Expected to be returned to service in 16 hours.

Event Malf. No. Event Event Description
No. Type*
1 n/a N-BOP Power reduction to reduce main turbine vibration.
R-RO
2 ni07b I-RO Power Range Monitor N42 fails high, requiring entry into AOI-4, Nuclear
TS-SRO Instrumentation Malfunctions,” and a Tech Spec evaluation.

3 fw03c C-RO #3 heater drain pump 1C trips on instantaneous overcurrent. Turbine
rd09 C-BOP runback fails and rods fail to move in auto, Requires the RO to take
rp03 manual control of rod control, and the BOP to manually drop load,

Requires entry into AOI-2, “Malfunction of Reactor Control System.”
4 rw16b C-BOP B-A ERCW pump trips on instantaneous overcurrent. Requires entry into
TS-SRO AOI-13,"Loss of Essential Raw Cooling Water. Requires a Tech Spec
evaluation.
5 | ch27c C-BOP C-A Lower Compartment Cooler trips. Requires entry into ARI 138-E,
TS-SRO Panel M-9 Motor Tripout. Requires Tech Requirement evaluation.

6 ms02d M-All Main Steam Line Break outside containment.

7 ms04a, C-BOP #1, 2, and 3 Main Steam isolation valves fail to close in AUTQ. After
ms04b, operator is dispatched to perform E-2, “Faulted Steam Generator
ms04c, Isolation,” Attachment 1, MSIVs will close. Closure will not occur until
ms04d ECA-2.1 is entered. #4 Main Steam isolation valve fails to close in AUTO.

Manual isolation of #4 MSIV is not successful throughout the scenario.
*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
Appendix D Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9



Appendix D

Scenario Qutline Form ES-D-1

Scenario 5 - Summary

Initial Condition

Train A/Channel [ll Work Week. 100% power, MOL. RCS boron concentration is 747 ppm.
Control Bank D is at 220 steps.

Turnover

Window 23-A, TURB/GEN VIBRATION HI/HI-HI is lit. Bearing 9 indicates 10.1 mils, and
Bearing 10 indicates 9.0 mils. Operations Management and System Engineering have
met, and directed that a power reduction to 90% at 2% per minute using AOI-39, “Rapid
Load Reduction” be conducted as soon as shift relief and turnover is complete. 1A
Containment Spray Pump is out of service for motor bearing replacement. Pump has been
out of service for 4 hours. Expected to be returned to service in 16 hours.

Event 1

Event 2

Event 3

Event 4

Event 5

Event 6

Event 7

Power reduction to reduce main turbine vibration. During power reduction, vibrations are
reduced. .

Power Range Monitor N42 fails high. The RO responds by placing rod control in manual
and stabilizing the plant. The SRO enters and directs actions using AOI-4, “Nuclear
instrumentation Malfunctions.” The SRO evaluates Tech Specs and enters LCO 3.3.1,
Reactor Trip System (RTS) Instrumentation, Conditions D, E, W, R, and S. Determines
LCO 3.2.4 Quadrant Power Tilt Ratio (QPTR) Surveillance 3.2.4.2 is applicable.

#3 heater drain pump 1C trips on instantaneous overcurrent. Turbine runback fails and
rods fail to move in auto, Requires the RO to take manual contro! of rod control, and the
BOP to manually drop load, Requires entry into AOI-2, “Malfunction of Reactor Control
System.”

B-A ERCW pump trips on instantaneous overcurrent. Requires entry into AQI-13,”Loss of
Essential Raw Cooling Water,” Sub Section 3.2, “Loss of ERCW Pump.” The SRO
evaluates Tech Specs and enters 3.7.8, Essential Raw Cooling Water (ERCW) System.

C-A Lower Compartment Cooler trips. The operator will enter into ARI 138-E, Panel M-9
Motor Tripout. The SRO will direct the BOP to start another lower compartment cooler to
stop the rise in containment temperature. The SRO evaluates Tech Requirements and
enters TR 3.6.3, Lower Compartment Cooling (LCC) System, Condition A.

Main steam line break occurs on Loop 2 steam line outside containment. The SRO enters
AOI-38,"Main Steam or Feedwater Line Leak.” Reports from outside the control room state
that there is a large steam leak outside the roll-up doors at the Service Bay. The SRO
orders a reactor trip and MSIV closure. E-0, “Reactor Trip or Safety Injection is entered.

#1, 2, and 3 Main Steam isolation valves fail to close in AUTO. After operator is
dispatched to perform E-2, “Faulted Steam Generator isolation,” Attachment 1, MSIVs will
close. Closure will not occur until ECA-2.1 Step 5 is performed. #4 Main Steam
isolation valve fails to close in AUTO. Manual isolation of #4 MSIV is not successful
throughout the scenario.

Appendix D

Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




Appendix D Scenario Outline Form ES-D-1

Scenario 5 - Critical Task Summary

Critical Task 1 Control the AFW flow rate to minimum detectable flow to each SG in order to minimize the
from WOG Critical  BCS cooldown rate before FR-P.1, “Pressurized Thermal Shock,” Critical Safety Function
Task List, ECA- Status Tree develops an ORANGE PATH condition.

2.1, A If feed flow to a SG is isolated and the SG is allowed to dry out, subsequent reinitiation of

feed flow to the SG could create significant thermal stress conditions on SG components.
Maintaining a minimum verifiable feed flow to the SG allows the components to remain in a
"wet" condition, thereby minimizing any thermal shock effects if feed flow is later increased.

Critical Task 2 Isolate the faulted SG before transition out of E-2.

From WOG Isolation of the feedwater to the faulted SG maximizes the cooldown capability of the non-
Critical Task List faulted loops following a feedline break and minimizes the RCS cooldown and mass and
forE-2, A energy release following a steamline break. Isolation of steam paths from the faulted SG

also minimizes the RCS cooldown and mass and energy release to containment. In
addition, isolation of these steam paths could isolate the break.

Transition is made from ECA-2.1 back to E-2 when MSIVs are closed for three of four SGs.

Critical Task 3 Establish secondary heat sink (return AFW flow to intact SGs greater than 410 gpm) to
meet Sl termination criteria prior to entering ES-1.1.

During performance of ECA-2.1, flow had been reduced to “minimum detectable flow” to
minimize the RCS cooldown. Flow must be manually reestablished in order meet
secondary heat sink requirements and allow Sl termination.

Appendix D Watts Bar NRC Exam August 2010 NUREG 1021 Revision 9




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 5 Event # 1 Page 1 of 51

Event Description: Power reduction to reduce main turbine vibration. During power reduction,
vibrations are reduced.

Time Position “ Applicant’'s Actions or Behavior

EXAMINER: The following actions are from AOI-39, “Rapid Load Reduction,” Section 3.2,
“Power Reduction From Greater than 50% Power.”

CAUTION Condenser Backpressure limits are on previous page.

CAUTION TURBINE MANUAL Qperation requires continuous operator monitorihg and control.

CAUTION LOSS OF CONDENSER VACUUM may be made worse if steam dumps are
actuated. AOI-11 requires T-ave and T-ref be maintained within 3°F.

NOTE f the initiating condition is corrected, the power reduction may be terminated.

1. ESTABLISH a turbine load reduction rate less than or equalto -
5%/min:
a. PLACE turbine in IMP IN

SRO b. SET a desired load in the SETTER with the REFERENCE
RO CONTROL.

c. SET the LOAD RATE at less than or equal to 5%/min.
d. DEPRESS GO pushbutton.

EXAMINER: AS load is reduced, the turbine vibrations will improve (drop from their
initial values.)

CAUTION  Over boration may result in excessive rod withdrawal or Tavg lower than desired
for at power conditions.

NOTE * Rod Control should remain in automatic for Tavg Control

* Reactivity Briefing Sheet, “Thumb Rules” (page 3), lists boration flows and
volumes for different reduction rates.

« Effect of boration will lag behind turbine load reduction and can be compensated
for by temporarily increasing boric acid flow rate above recommended rate
2. INITIATE a manual boration:.

' a DETERMINE recommended boration fiow rate and volume
from Reactivity Briefing Sheet:

b INITIATE normal boratlon
1) ADJUST BA flow controller, 1-FC-62-139, to desu'ed flow
RO o rate.
2) ADJUST BA batch counter 1- FQ-62-1 39 to requured
quantrty
- 3YPLACE mode selector 1-HS- 62-1 40B to BOR.
4) PLACE VCT makeup control 1-HS-62- 140A, to START.
5) VERIFY desired boric acid flow indicated on 1-F1-62-139.

EXAMINER: The following actions are taken from S0I1-62.02,”Boron Concentration
Control,”Section 6.7, “Minor Boration.”




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 5 Event # 1 Page 2 of 51

Event Description: Power reduction to reduce main turbine vibration. During power reduction,
vibrations are reduced.

Time “ Position E Applicant’'s Actions or Behavior

NOTES
1) Section 6.7, may be reproduced, laminated, displayed, reused, etc. as desired.

2) Minor Boration is defined as the addition of Boric Acid done several times each shift early in
core life, to compensate for burnable poison burn-up, and maintain Tavg on program.

RO [1] ENSURE 1-HS-68-341H, BACKUP HEATER C [1-M-4], is ON to
equalize RCS-Pzr CB. ,
RO [2] ADJUST 1-FC-62- 139 BA TO BLENDER {1-M-6], for desxred
flow rate.- ,
RO [3] ADJUST 1- FQ 62-139, BA BATCH COUNTER 1 -M—G], for
~required quantity.
RO [4] PLACE 1-HS-62-140B, VCT MAKEUP MODE [1-M-6], in BOR
[5] TURN 1-HS-62-140A, VCT MAKEUP CONTROL [1-M-6], to
RO - 8TART.
& - [5.1] CHECK Red lightis LIT.
[6] MONITOR the following parameters:
' Instrument Location Parameters
| 1-PI1-62-122 1-M-6 VCT PRESS
1-Li-62-129A 1-M-6 VCT LEVEL
RO 1-FI-62-139 1-M-6 BA TO BLENDER FLOW
1 1-FQ-62-139 1-M-6 BA BATCH COUNTER
1-F1-62-142 1-M-6 PW TO BLENDER FLOW
| 1-FQ-62-142 1-M-6 PW BATCH COUNTER
. | 1-L1-62-238 1-M-6 BAT ALEVEL
| 1-L1-62-242 1-M-6 BAT C LEVEL
RO {7] WHEN Boration is COMPLETE, THEN
PLACE 1-HS-62-140B, VCT MAKEUP MODE, in AUTO.
RO [8] TURN 1-HS-62-140A, VCT MAKEUP CONTROL, to STAHT
[8.1] CHECK Red Ilght is LIT,
RO [9] RETURN 1- FC-62-139, BA TO BLENDER [1- M—6} to desired
- flow rate.

EXAMINER: The following actions are from AOI-39, “Rapid Load Reduction,” Section 3.2,
“Power Reduction From Greater than 50% Power.”

NOTE AFD green target band can be monitored using ICS Turn On code DOGHOUSE.

3. MONITOR rod position:
RO * Rods above Lo-Lo insertion limit
s AFD within Target Band




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 5 Event # 1 Page 3 of 51

Event Description: Power reduction to reduce main turbine vibration. During power reduction,
vibrations are reduced.

Time E Position Applicant’'s Actions or Behavior

4. REFER to EPIP-1, Emergency Plan Classification Flowchart.
EXAMINER: Step is N/A for given conditions.

5. NOTIFY the Load Coordinator of the required load reduction and
expected ramp rate.

SRO

SRO

NOTE If reactor power is stabilized at a lower level a drop in Tavg will occur due to Xenon build
up. Dilution may be required to maintain power level.

6. MONITOR Tavg and Tref:
= Tavg trending to Tref.
= Mismatch less than 5°F.

SRO
RO

SRO 7. CHECK rate of power reduction is rapid enough for existing plant
conditions.

SRO 8. NOTIFY Cnds Demin AUO of impending pmp shutdowns.

SRO 9. WHEN rated thermal power change exceeds 15% in one hour,
NOTIFY Chemistry to initiate 1-Si-68-128.

EXAMINER: Further steps of AOI-39, “Rapid Power Reduction” are not included, since
the crew will only reduce power to 90%, and the remainder of AOI-39 steps are power
level dependent. Simulator Operator enters Event 2.

Crew Brief would typically be conducted for this event as time

SRO allows prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 2 after load reduction is complete.




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NBC _ Scenario # 5 Event # 2 Page 4 of 51
Event Description: Power Range Monitor N42 fails high

Time H Position " Applicant’s Actions or Behavior
Indications:

83-A POWER RANGE OPERPOWER ROD WD STOP
83-D PLANT COMPUTER GENERATED ALARM (SEE ICS)
83-E POWER RANGE CHANNEL DEVIATION

90-B PZR PRESS LO-DEVN BACKUP HTRS ON

115-C POWER RANGE FLUX HI

115-E POWER RANGE FLUX RATE HlI

Control rods inserting at 72 steps per minute.

RO Diagnoses and announces Power Range N42 Failure.

RO May place rods in MANUAL after determining that there is no
secondary runback in progress.

BOP May place SG 2 and 3 feedwater regulating valves in MANUAL.

SRO Enter and direct actions of AQOI-4, “Nuclear Instrumentation
Malfunctions,” Section 3.4, “Power Range Monitor Malfunction.”

EXAMINER: The following actions are taken from AQI-4, “Nuclear Instrumentation
Malfunctions,” Section 3.4, “Power Range Monitor Malfunction.”

RO 1. PLACE control rods in MANUAL.
RO 2. CHECK rod motion STOPPED.
RO 3. CHECK N41 Normal
RO 4. CHECK N42 Normal

4. RESPONSE NOT OBTAINED:

PLACE S/G 2 and S/G 3 Main FW reg valves in MANUAL.
PLACE all Bypass FW reg valves in MANUAL.
BOP ADJUST FW as required to maintain S/G levels on program.

PLACE S/G 1 and S/G 4 LEVEL — NIS BIAS controllers in
MANUAL.

MATCH bias controllers to demand output on S/Gs 1 and 4,
RO 5. CHECK N43 and N44 NORMAL

6. IF Main FW reg valves controlling S/G level, THEN:

a. ENSURE S/G Main FW reg valve level demand and level are
BOP ,
matched.

b. PLACE affected S/G Main FW reg valves in AUTO.

NOTE Control rod withdrawal may not be possible if a PRM has failed high due to the 103%
Rod Withdraw! Stop (C-2) (Annunciator window 83-A).

RO 7: MAINTAIN T-avg and T-ref within 3°.




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 5 Event # 2 Page 5 of 51
Event Description: Power Range Monitor N42 fails high
Time )l Position ﬁ Applicant’s Actions or Behavior
8. ENSURE 1-NR-92-145 recording an operable power range
RO channel

NOTE Inputs to 1-TR-68-2A include power range monitor, pressurizer pressure, AT and Tavg.
Selection of an operable channel should consider other failures in addition to the failed
power range monitor channel.

9. ENSURE 1-TR-68-2A placed to operable AT/OTAT/OPAT

RO channel using 1-X8-68-2B, AT RCDR TR-68-2A LOOP SELECT
[1-M-5]. ‘

10. DEFEAT affected PRM functions: ,

* REFER TO Attachment 1, PRM Function At NIS Rack.
EXAMINER: The following actions are taken from AOI-4, Nuclear Instrumentation
Malfunctions,” Attachment 1, “PRM Function At NIS Rack.”

NOTE

The following annunciators may be affected by defeating a PRM channel:

*[66-C, 67-C, 68-C, 69-C] N-(#) OVERPOWER ROD STOP BYPASSED.

* [82-E] NIS CHANNEL {N TEST.

* [83-A] POWER RANGE OVERPOWER ROD WD STOP.
* [83-E] POWER RANGE CHANNEL DEV!IATION.
[
°[

SRO

115-C] POWER RANGE FLUX HI.
115-E] POWER RANGE FLUX RATE HI.

A. PERFORM the following steps for the affected PRM:
1. PLACE DETECTOR CURRENT COMPARATOR switch for
RO - UPPER SECTION to failed channel. (N42)

2. PLACE DETECTOR CURRENT COMPARATOR switch for
LOWER SECTION to failed channel. (N42)

NOTE

On the following step, annunciator window 83-A, POWER RANGE OVERPOWER ROD WD
STOP will clear (if channel failure was high) and window 66-C, 67-C, 68-C OR 69-C, N-(#)
OVERPOWER ROD STOP BYPASSED, will come into alarm depending on which channel is
bypassed.

RO 3. PLACE ROD STOP BYPASS switch to failed channel. (N42)
4. PLACE POWER MISMATCH BYPASS switch to failed channel.
RO
(N42)
NOTE

On the following step, annunciator window 83-E, POWER RANGE CHANNEL DEVIATION, wili
clear and annunciator window 82-E, NIS CHANNEL IN TEST, will come into alarm.

5. PLACE COMPARATOR CHANNEL DEFEAT switch to failed
channel. (N42)

RO




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 5 Event # 2 Page 6 of 51
Event Description: Power Range Monitor N42 fails high
Time " Position |] Applicant’s Actions or Behavior
NOTE

On the following step, annunciator window 115-E, POWER RANGE FLUX RATE HI, will clear if
the positive rate trip light is LIT.

6. IF POSITIVE RATE TRIP is LIT, THEN RESET RATE MODE
RO switch

EXAMINER: The following actions are taken from AOI-4, “Nuclear instrumentation
Malfunctions,” Section 3.4, “Power Range Monitor malfunction,” at Step 11.

11.1F Bypass FW reg. valves are in MANUAL AND controlling S/G
level, THEN: -

Determines that the step is not épplicable, and continues to the
next step.

SRO

12. WHEN failed PRM defeated AND AUTO rod control desired,
THEN:

a. ENSURE T-avg and T-ref within 1°.

b. ENSURE zero demand on control rod position indication
[1-M-4].

¢. PLACE control rods in AUTO.
SRO 13. INITIATE repairs on failed channel.

SRO

SRO 14. NOTIFY Work Control to have IM trip failed channel bistables.

CAUTION Power fuses should not be removed during the performance of iMi-160 until affected

S/G level controls are in manual at either the SG LEVEL - NIS BIAS controller(s) or
the Main FW reg valve controllers.

15. WHEN notified bistables are tripped, THEN CHECK lights and
SRO alarms referenced in Appendix A are LIT.

Determines that conditions of the step are not met and
continues to the next step.
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Event Description: Power Range Monitor N42 fails high
Time " Position Applicant’s Actions or Behavior

16. REFER TO Tech Specs:
3.3.1-1, “Rx Trip System (RTS)”
2.a. Power Range Neutron Flux - High
Condition D. One Power Range Neutron Flux-High
channel inoperable. Place channel in trip within 72
hours AND Reduce THERMAL POWER to < 75% RTP -
~within 78 hours; OR Place channel in trip within 72 hours

AND Perform SR 3.2.4.2 every 12 hours OR be in Mode 3
within 78 hours.

" 3.a. Power Range Neutron Flux Rate - High Positive Rate
Condition E. With one channel inoperable, place the
channel in trip within 72 hours OR be in Mode 3 in 78
hours.

6. Overtemperature AT
Condition W. Place channel in trip within 72 hours OR be
in Mode 3 within 78 hours.

EXAMINER: P-7 remains operable.
16.c. Power Range Neutron Flux, P-8
Condition S. With ONE channel inoperable, verify the

interlock is in required state for existing unit conditions
within 1 hour OR be in Mode 2 within 7 hours.

16.d. Power Range Neutron Flux, P-9

Condition S. With ONE channel inoperable, verify the
interlock is in required state for existing unit conditions
within 1 hour OR be in Mode 2 within 7 hours.

16.e. Power Range Neutron Flux, P-10

Condition R. With ONE channel inoperable, verify the
interlock is in required state for existing unit conditions
within 1 hour OR be in Mode 3 within 7 hours.

SRO

3.2.4 Quadrant Power Tilt Ratio (QPTR).

SR 3.2.4.2 Verify QPTR is within limit using the movable
incore detectors, once within 12 hours AND 12 hours
thereafter.

SRO 17. NOTIFY Operations Duty Manager and Rx Engineering of failed
channel.

SRO 18. DO NOT CONTINUE with this Instruction UNTIL failed PRM
repair is completed.

SRO Crew Brief would typically be conducted for this event as time
allows prior to the next event.
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Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 3 AFTER rod control has been returned to
AUTOMATIC.

SRO
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Event Description: #3 heater drain pump 1C trips on instantaneous overcurrent. During load
reduction/turbine runback, turbine runback fails to occur and rods fail to move in
auto,
Time H Position E Applicant's Actions or Behavior
Indications:

14-E 1-M-1 THRU 1-M-6 MOTOR TRIPOUT
29-E #3 HD TANK LEVEL HILO
* 30-E #3 HD TANK BYP TO CONDENSER OPEN

BOP ‘Diagnoses and announces 1C #3 heater drain tank pump trip.

VMay enter and diréct actions of AOI-39, “Rapid Load Reduction,” to

SRO reduce load to within secondary pump capabilities.

- May enter and direct actions of AOI-37, “Turbine Runback ‘,
Response,” if actions taken to reduce load are delayed.

EXAMINER: The following actions are taken from ARI 14-E,

BOP [1] DETERMINE what equipment tripped.

BOP [2] PLACE control switch for tripped equipment in OFF.
BOP [3] START spare equipment as needed,

[4] ADJUST plant conditions as necessary to compensate for
equipment affected.

[5] REFER TO Tech Specs for operability requ;rements of affected
" equipment.

EXAMINER: The following actions are taken from 29-E,”#3 HD TANK LEVEL HI/LO.”
[1] DISPATCH Operator to determine tank level by k

SRO

SRO

SRO

BOP sightglass/indicator. ;
[2] IF greater than 85% turbine load and all of the following exist,
BOP THEN GO TO AOQI-37, Turbine Runback Response.

¢ 1-L1S-6-26 indicates > 79% level
e Low #3HDT pump flow (10,000 gpm)

[3] if HI/LO tank level alarm due to level control failure, THEN
BOP PLACE 1-LIC-6-105 and/or 1-LIC-6-106 in MANUAL AND
RESTORE level to normal using sightglass/level indicator.

NOTE Any #3 HDT pump NOT running with turbine load 85% will place 1-HIC-6-106 in
service to position 1-LCV-6-106A at approximately 56% open, indicated by a blue
light which will illuminate on the local panel above the 1-LCV-6-106 A RESET
button. The RESET button must be pushed to allow normal valve control prior to
raising load when all pumps are available. The biue light should go out when the
circuit is reset. SOI-5&6.01 may be referenced for instructions on resetting LCV 6-
106A, and transferring control from 1-HIC-6-1-106A back to 1-LIC-6-106.
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Event Description: #3 heater drain pump 1C trips on instantaneous overcurrent. During load
reduction/turbine runback, turbine runback fails to occur and rods fail to move in
auto,
Time E Position E Applicant's Actions or Behavior

[4] IF level is high, THEN
[a] VERIFY 1-LCV-6-106A OPEN.

[b] IF 1-LCV-6-106A is throttled, THEN RESET 1-LCV-6-106A per
SOI-5 & 6.01, Extraction Steam, Heater Drains And Vent
System.

[c] VERIFY 1-LCV-6-105A and -105B OPEN.
[d] CHECK #3 Heater Drain Pumps operation.
[e] IF #3 Heater Drain Pump (s) tripped, THEN REFER TO SOI-5
& 6.01, Extraction Steam, Heater Drains And Vent System for
pump restart and system restoration.
[5] IF level is low, THEN
BOP [a] VERIFY 1-L.CV-6-106A CLOSED.
[b] VERIFY 1-LCV-6-105A and -105B CLOSED.

SRO [6] NOTIFY Work Control to initiate corrective action, if
necessary.

BOP

EXAMINER: The following action are taken from ARI 30-E, “#3 HD TANK BYP TO
CONDENSER OPEN.”

[1] VERIFY either 1-LCV-6- 105A or -105B open by indicating lights
on 1-XX-6-1 [1-M-2].

[2] IF Turbine load greater than 85% and 1-LCV-6-1058B full open,
THEN GO TO AOI-37, Turbine Runback Response.

[3] IF Turbine load less than 85%, THEN PERFORM the following,

[a] IF system alignment normal (i.e. pumping forward) THEN
- DISPATCH Operator to determine cause of problem, and
PERFORM the following:

’ [1] VERIFY 1-LCV -6-106A OPEN.
SRO : [2] IF 1-LCV-6-106A is throttied, THEN RESET 1-LCV-6-106A

per SOI-5 & 6.01, Extraction Steam, Heater Drains And
Vent System.

[b] CHECK #3 Heater Drain Pumps operation.
[c] IF #3 Heater Drain Pump(s) tripped, THEN REFER TO SOI-5

& 6.01, Extraction Steam, Heater Drains And Vent System, for
pump restart and system restoration.

BOP

BOP

SRO [4] NOTIFY Work Control to initiate corrective action, if necessary.

EXAMINER: Since a load reduction was in progress using AOI-39, “Rapid Load
Reduction,” the SRO may direct the BOP to continue to drop load by repeating AOI-39,
Step 1.

CAUTION Condenser Backpressure limits are on previous page.
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Event Description: #3 heater drain pump 1C trips on instantaneous overcurrent. During load
reduction/turbine runback, turbine runback fails to occur and rods fail to move in
auto,
Time " Position Applicant’s Actions or Behavior

CAUTION TURBINE MANUAL Operation requires continuous operator monitoring and control.

CAUTION LOSS OF CONDENSER VACUUM may be made worse if steam dumps are
actuated. AOI-11 requires T-ave and T-ref be maintained within 3°F.

NOTE If the initiating condition is corrected, the power reduction may be terminated.

1. ESTABLISH a turbine load reduction rate less than or equal to
5%/min: ; '
a. PLACE turbine in IMP IN

SRO b. SET a desired load in the SETTER with the REFERENCE
RO CONTROL. |

¢. SET the LOAD RATE &t less than or equal to 5%/min.
d. DEPRESS GO pushbutton.

CAUTION  Over boration may result in excessive rod withdrawal or Tavg lower than desired
for at power conditions.

NOTE * Rod Control should remain in automatic for Tavg Control

* Reagctivity Briefing Sheet, “Thumb Rules” (page 3), lists boration flows and
volumes for different reduction rates.

» Effect of boration will lag behind turbine load reduction and can be compensated
for by temporarily increasing boric acid flow rate above recommended rate.
2. INITIATE a manual boration;

a. DETERMINE recommended boration flow rate and volume
from Reactivity Briefing Sheet:

b. INITIATE normal boration:

1) ADJUST BA flow controller, 1-FC-62-139, to desired flow

RO rate.

2) ADJUST BA batch counter 1-FQ-62-139 to required
quantity.

3) PLACE mode selector 1-HS-62-140B to BOR.

4) PLACE VCT makeup control 1-HS-62-140A, to START.

5) VERIFY desired boric acid flow indicated on 1-FI-62-139.

NOTE AFD green target band can be monitored using ICS Turn On code DOGHOUSE.

3. MONITOR rod position:
RO * Rods above Lo-Lo insertion limit
* AFD within Target Band
4. REFER to EPIP-1, Emergency Plan Classification Flowchart.
Step is N/A for given conditions.

5. NOTIFY the Load Coordinator of the required load reduction and
expected ramp rate.

SRO

SRO
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NOTE If reactor power is stabilized at a lower level a drop in Tavg will occur due to Xenon build
up. Dilution may be required to maintain power level.

6. MONITOR Tavg and Tref:

SRR(;) = Tavg trending to Tref.
=  Mismatch less than 5°F.
SRO 7. CHECK rate of power reduction is rapid enough for existing plant

conditions.
SRO 8. NOTIFY Cnds Demin AUO of impending pmp shutdowns.

9. WHEN rated thermal power change exceeds 15% in one hour,
NOTIFY Chemistry to initiate 1-S1-68-128.

EXAMINER: The following actions are taken from AOI-37,”Turbine Runback Response,”
which will be implemented if the load reduction is not successful in stabilizing the
secondary plant prior to the runback logic being satisfied.

SRO

1. ENSURE BOP runback to less than or equal to 1000 MW (85%)
BOP turbine load.

Automatic runback fails to occur, requiring the BOP to use the

Valve Position Limit pushbutton to drop turbine load.

2. ENSURE T-avg and T-ref within 3°F.

RO Since the rod control system is not responding in automatic,
the RO must manually insert control rods during the load
reduction.

BOP 3. ENSURE at least two #3 HDT pumps RUNNING WITH
ADEQUATE flow to maintain S/G levels.
4. MONITOR the following to determine if main turbine free of water
induction: f
* HTR level alarms.
BOP
© * Turbine vibration.
* Turbine Metal Temperature ICS points T2609A-T2611A and
T2060A-T2062A.
RO 5. MONITOR AFD within the limits of LCO 3.2.3.
BOP 6. ENSURE S/G levels return to program.
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reduction/turbine runback, turbine runback fails to occur and rods fail to move in
auto,
Time E Position " . Applicant’'s Actions or Behavior

7. DISPATCH personnel to check the following to determine cause
of #3 HDT high level:

* #3 HDT level, flow & controls.
BOP * #2 FW heater level.
*1-LCV-6- 106A, #3 HDT level control [T2D/708 in valve pit].

« #3 HDT pump cavitation control 1-HS-6-106A, NOT reset
[T1D/708 on west wall].

8. ENSURE condensate system pumps in service as unit load
SRO requires:

* REFER TO GO-4, Normal Power Operation.
9. IF reactor power dropped by greater than or equal to 15% in one

SRO _hour, THEN NOTIFY Chemistry to initiate power change
sampling requirements.

: 10. REFER TO SOI-5 & 6.01 , Extraction Steam, Heater Drains, and
SRO Vent System to adjust #3 HDT LEVEL and reset pump cavitation
control 1-HS-6-106A as necessary..

BOP 11. CHECK VALVE POS LIMIT light LIT

12. RETURN valve position limiter to normal
a. ENSURE turbine in IMP QUT

BOP b. REDUCE turbine load using REFERENCE CONTROL ¥
(lower) AND GO button until VALVE POS LIMIT light not LIT,

c. RETURN valve position limiter to normal.

13. IF C-7 LOSS OF LOAD STM DUMP INTERLOCK annunmator
LIT [66E], THEN

BOP a. VERIFY steam dump valves have zero demand.

b. RESET loss-of-load interlock with steam dump mode switch
(1-HS-1-103D) ‘

SRO 14. INITIATE repairs fo failed equipm‘ent.
SRO 15. RETURN TO instruction in effect.
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auto,
Time “ Position ﬁ Applicant's Actions or Behavior
indications:

Control rods fail to insert in AUTO during the load reduction.

Diagnoses and announces failure of control rods to insert in AUTO.
RO May take manual control of rods and insert rods in response to the
load reduction for the loss of the 1C #3 heater drain tank pump.

May enter and direct actions of AOI-2, “Malfunction of Reactor

SRO Control System.”

EXAMINER: The following actions are taken from AQI-2,”Malfunction of Reactor Control
System,” Section 3.6, “Failure of Control Rods to Move on Demand.”

RO 1. CHECK CONTROL ROD URGENT alarm LIT [86-A].

1. RESPONSE NOT OBTAINED:
IF CONTROL ROD URGENT FAILURE alarm DARK, THEN
PLACE control rods in MAN, AND ** GO TO NOTE prior to
Step 16. ‘

The control rods may have been placed in MANUAL upon

recognition of the failure of the AUTO function. .

SRO

NOTE Steps 16, 17 and 18 are to be performed for control rod problems other than Urgent
Failures.

16. CHECK for the C-5 LOW TURB IMPULSE PRESS ROD BLOCK

RO [66-A] Alarm window DARK.

17. CHECK for the following rod stop alarm windows DARK:

INTERMED RANGE HI FLUX ROD WD STOP [82-B].
POWER RANGE OVERPOWER ROD WD STOP [83-A].
C-11 BANK D AUTO WITHDRAWAL BLOGKED [64-F].
OVERPOWER AT TURB RUNBACK & C-4 ROD BLOCK
[122-D].

o OVERTEMP AT TURB RUNBACK & C-3 ROD BLOCK
[123-D].

RO

. 0. 9 o

18. IF rod stop alarms are clear AND control rods will move in
manual, THEN:

a. ENSURE T-avg and T-ref within 3°F.
b. INITIATE repairs to aute rod control system.

SRO

CAUTION Allowing at least 5 minutes between any rod control input (i.e., T-avg, T-ref, or
NIS) change and placing rods in AUTO, will help prevent undesired control rod
movement.
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auto,
Time Position E Applicant’s Actions or Behavior

19. WHEN conditions allow auto rod control, THEN:
a. ENSURE T-avg and T-ref within 1°F.

b. ENSURE zero demand on control rod position indication
[1-M-4].

c. PLACE rods in AUTO.

SRO

SRO 20. NOTIFY Chemistry of any reactor power changes greater than
15% in one hour. '

SRO 21. RETURN TO Instruction in effect.

SRO Crew Brief would typically be conducted for this event as time allows
prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 4.
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Event Description: B-A ERCW Pump Trip
Time E Position ﬂ Applicant’'s Actions or Behavior

Expected Alarms:

223-A ERCW HDR A SUP PRESS LO.
224-B ERCW PMP B-A DISCH PRESS LO.
144-A ICE COND INLET DOOR OPEN.

BOP Diagnoses and announces failure
BOP May enter Alarm Response Instructions 223-A and 224-B.
Enter and direct actions of AOI-13, “Loss of Essential Raw Cooling
SRO Water”, and directs crew actions, using Section 3.2, Loss of ERCW
Pump.”

EXAMINER: The following actions are taken from ARI 223-A ERCW HDR A SUP PRESS
LO.

BOP [1] CHECK 0-PI-67-18A, A ERCW SUP HDR PRESS [0-M-27A].
BOP [2] DISPATCH Operator to check ERCW Train A pumps.
BOP [3] CHECK valve alignment to ERCW Hdr A per SOI-67.01,

ESSENTIAL RAW COOLING WATER SYSTEM.

SRO [4] REFER TO AOI-13, LOSS OF ESSENTIAL RAW COOLING
WATER.

EXAMINER: The following actions are taken from ARI 224-B ERCW PMP B-A DISCH
PRESS LO.

[1] CHECK the following [0-M-27A}:
BOP * 0-PI-67-33A, ERCW PMP B-A DISCH PRESS
* 0-EI-67-31A, ERCW PMP B-A AMPS

BOP [2] START additional pumps, if needed.

BOP [3] DISPATCH Operator to check ERCW Pump B-A at IPS.

SRO [4] REFER TO AOI-13, LOSS OF ESSENTIAL RAW COOLING
WATER.

EXAMINER: The following actions are taken from AOI-13“Loss of Essential Raw Cooling
Water”, Sub Section 3.2, “Loss of ERCW Pump.”

BOP 1. START redundant trained ERCW Pump.

SRO 2. ENSURE header pressures and flows return to expected values
for existing plant conditions.

BOP 3. ENSURE pump amps NORMAL.
BOP 4. PLACE failed pump HS in PULL TO LOCK.

BOP 5. DISPATCH personnel to determine reason for pump failure.
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Time Position Applicant’s Actions or Behavior

BOP 6. Locally CLOSE discharge valve on failed pump.

7. ENSURE applicable emergency power selector switch selected
away from failed pump.

SRO 8. INITIATE repair.

9. REFER TO Tech Spec 3.7.8, Essential Raw Cooling Water
System (ERCW).
3.7.8 Essential Raw Cooling Water (ERCW) System.

Condition A. One ERCW train inoperable, other than for
Condition C, Restore ERCW train to OPERABLE status within
72 hours.

SRO 10. RETURN TO Instruction in effect.

BOP

SRO

Crew Brief would typically be conducted for this event as time allows

SRO prior to the next event.
Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 5.
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Event Description: C-A Lower Compartment Cooler trips.

Time ﬂ Position “ Applicant's Actions or Behavior
Indications:

138-E PANEL M-9 MOTOR TRIPOUT
104-B LWR CNTMT TEMP HI

RO Announces alarm 138-E, “M-9 MOTOR TRIPOUT.”

BOP Goes to Panel 1-M-9 to determine which component(s) have tripped.
Announces that C-A Lower Compartment Fan has tripped.

SRO Enters and directs actions of ARI 138-E, “M-9 MOTOR TRIPOUT.”

EXAMINER: The foilowing actions are taken from ARI 138-E, “PANEL M-9 MOTOR
TRIPOUT.”

BOP [1] DETERMINE from panel 1-M-9 which motor has tripped.

BOP [2] DISPATCH Operator to determine cause of alarm and initiate
corrective action.

EXAMINER: With containment temperatures rising, the SRO may direct the BOP to start
the 1B-B Lower CNTMT Cooler. The following steps are taken from S0!-30.03,

Containment HVAC and Pressure Control,” Section 5.4, “Startup/Reserve Alignment of
Lower CNTMT Coolers.”

BOP [1] ENSURE ERCW aligned to Lower CNTMT Coolers per Section
5.3.

EXAMINER: The following steps are taken from S0I-30.03, Containment HVAC and
Pressure Control,” 5.3, “Lower CNTMT Cooler ERCW Alignment.”

[1] IF Lower CNTMT Cooler 1A-A is to be started or placed in
reserve, THEN ENSURE the following [0-M-27A]:

A. 1-FCV-67-83, LWR CNTMT A CLRS SUP CIV, OPEN.
B. 1-FCV-67-89, LWR CNTMT A CLRS SUP CIV, OPEN.
C. 1-FCV-67-87, LWR CNTMT A CLRS RET CIV, OPEN.
D. 1-FCV-67-88, LWR CNTMT A CLRS RET CIV, OPEN. :
E. 1-HS-67-84A, LWR CNTMT CLR A OUTLET TCV in P-AUTOQ.
If not selected for start, the step is marked N/A.
[2] IF Lower CNTMT Cooler 1B-B is to be started or placed in
reserve, THEN ENSURE the following [0-M-27A]:
A. 1-FCV-67-99, LWR CNTMT B CLRS SUP CIV, OPEN.
B. 1-FCV-67-105, LWR CNTMT B CLRS SUP CIV, OPEN.
C. 1-FCV-67-103, LWR CNTMT B CLRS RET CIV, OPEN.
D. 1-FCV-67-104, LWR CNTMT B CLRS RET CIV, OPEN.
E. 1-HS-67-100A, LWR CNTMT CLR B OUTLET TCV, in P-AUTO.
If not selected for start, the step is marked N/A.




| Appendix D Required Operator Actions Form ES-D-2 |

Op Test No.: NRC Scenario # 5 Event # 5 Page 19 of 51
Event Description: C-A Lower Compartment Cooler trips.
Time E Position E Applicant’s Actions or Behavior

[3] IF Lower CNTMT Cooler 1C-A is to be started or placed in
reserve, THEN ENSURE the following [0-M-27A]:

A. 1-FCV-67-91, LWR CNTMT C CLRS SUP CIV, OPEN.
B. 1-FCV-67-97, LWR CNTMT C CLRS SUP CIV, OPEN.
C. 1-FCV-67-95, LWR CNTMT C CLRS RET CIV, OPEN.
D. 1-FCV-67-96, LWR CNTMT C CLRS RET CIV, OPEN.
E. 1-HS-67-92A, LWR CNTMT CLR C QUTLET TCV, in P-AUTO.
If not selected for start, the step is marked N/A.
[4] IF Lower CNTMT Cooler 1D-B is to be started or placed in
reserve, THEN ENSURE the following [0-M-27A}:
A.1-FCV-67-107, LWR CNTMT C CLRS SUP CIV, OPEN. -
B. 1-FCV-67-113, LWR CNTMT C CLRS SUP CIV, OPEN.
C. 1-FCV-67-111,,LWR CNTMT C CLRS RET CIV, OPEN.
D. 1-FCV-67-112, LWR CNTMT C CLRS RET CIV, OPEN.
E. 1-HS-67-108A, LWR CNTMT CLR D OUTLET TCV, in P-AUTO.
If not selected for start, the step is marked N/A.

EXAMINER: The following steps are taken from S0I-30.03, Containment HVAC and

Pressure Control,” Section 5.4, “Startup/Reserve Alignment of Lower CNTMT
Coolers.”

NOTE

Lower CNTMT Cooler 1A-A drains to the Pocket Sump. Condensate from the drain may
cause a plant computer alarm on Pocket Sump rate of rise. If a valid alarm occurs, the

Pocket Sump level monitor should be declared inoperable and the actions of LCO 3.4.15
performed.

[2] REFER TO Section 3.0, Precaution 3.0H before starting or
placing Lower CNTMT Coolers in reserve alignment.
[3] IF Lower CNTMT Cooler 1A-A is to be started, THEN

A. ENSURE 1-HS-30-74A, LWR CNTMT CLR A-A, in A-AUTO,
- AND START Cooler with. 1-HS-30-74A.

B. ENSURE LWR CNTMT CLR A-A, RUNNING.
If not selected for start, the step is marked N/A.

[4] IF Lower CNTMT Cooler 1B-B is to be started, THEN

A. ENSURE 1-HS-30-75A, LWR CNTMT CLR B-B, in A-AUTO,
AND START Cooler with 1-HS-30-75A.

B. ENSURE LWR CNTMT CLR B-B, RUNNING.
If not selected for start, the step is marked N/A.
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[56] IF Lower CNTMT Cooler 1C-A is to be started, THEN

A. ENSURE 1-HS-30-77A, LWR CNTMT CLR C-A, in A-AUTO,
AND START Cooler with 1-HS-30-77A.

B. ENSURE LWR CNTMT CLR C-A, RUNNING.
If not selected for start, the step is marked N/A.

[6] IF Lower CNTMT Cooler 1D-B is to be started, THEN

A. ENSURE 1-HS-30-78A, LWR CNTMT CLR D-B, in A-AUTO,
AND START Cooler with 1-HS-30-78A.

B. ENSURE LWR CNTMT CLR D-B, RUNNING.
If not selected for start, the step is marked N/A.

[8] REFER TO Tech Specs.

There are no Technical Specifications to be entered for the loss
SRO of the C-A Lower Compartment Fan. The SRO must evaluate
Technical Requirements, and enter TR 3.6.3 Lower Compartment
Cooling (LCC) System, Condition A. One LCC fan inoperable,
restore LCC fan to OPERABLE status within 7 days.

SRO Crew Brief would typically be conducted for this event as time allows
prior to the next event.

Notifications should be addressed as applicable if not specifically
addressed by the procedure or in the crew brief.

SRO Operations Management - Typically Shift Manager.

Maintenance Personnel — Typically Maintenance Shift Supervisor
(MSS). (Note: Maintenance notification may be delegated to the
Shift Manager).

Cue Simulator Operator to insert Event 6.
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Event Description: Main Steam Line Break outside containment. No MSIVs close initially. After entry
into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and

3 MSIVs are closed manually. #4 MSIV remains open for the duration of the
scenario.

Time |] Position E Applicant’s Actions or Behavior

Indications:

Reactor power rising as indicated on 1-NR-92-145.
Main generator megawatts dropping.

Reactor coolant system pressure dropping.

Tavg dropping.

RO Diagnoses and announces rising reactor power and decreasing
RCS Tavg.

Diagnoses and announces generator megawatts decreasing, steam
BOP flows rising. Determines that containment pressure is not rising.

May dispatch personnel to assist in locating the source of the steam
leak.

SRO May enter and direct actlons of AQI-38, “Main Steam or Feedwater
Line Leak.” . . ,

EXAMINER: The following steps are taken from AQI-38, “Main Steam or Feedwater Line
Leak.”

1. IF leak threatens personnel safety, THEN:
a. TRIP Rx. R
b. CLOSE the following:
» . MSIV bypass valves.
c. ** GO TO E-0, Reactor Trip or Safety Injection.

Until reports are received from personnel outside the control room,
the SRO may continue with AQI-38 performance.

BOP 2. CHECK S/G PORVs CLOSED.
BOP 3. CHECK steam dump valves CLOSED.

4. CHECK reactor power less than or equal to 100%:
RO o Loop AT.
¢ - NIS power range monitors.
4. RESPONSE NOT OBTAINED:
REDUCE turbine load to 90% with valve position limiter.
IF Rx power returns to 100%, THEN
a. TRIP Rx.
b. CLOSE all MSIVs and bypass valves.
¢. ** GO TO E-0, Reactor Trip or Safety Injection.

RO 5. ENSURE T-avg and T-ref. within 3°F.

BOP/RO
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Event Description: Main Steam Line Break outside containment. No MSIVs close initially. After entry
into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and
3 MSIVs are closed manually. #4 MSIV remains open for the duration of the
scenario.

Time Position E Applicant’s Actions or Behavior

NOTE

¢ ltis a normal condition for Turbine load and Rx power to exhibit a nominal mismatch for
loads less than 50%.

o Hotwell makeup will rise following a rapid runback. The makeup flow should be allowed to
stabilize before making any determination of leak size.

6. MONITOR leak less than 3% of required steam or FW flow:

¢ {F power greater than 50%, THEN COMPARE turbine load to
BOP reactor power and AT.

¢ OBSERVE steam and FW flow recorders.

» OBSERVE hotwell level makeup less than 950 gpm.

EXAMINER: It is expected that the steam leak will be large enough for the SRO to
determine that a reactor trip and MSIV closure is required.
6. RESPONSE NOT OBTAINED:
PERFORM the following:
BOP/RO a. TRIP Rx.
b. CLOSE all MSIVs and bypass valves.
¢. ** GO TO E-0, Reactor Trip or Safety Injection.

EXAMINER: Since the MSIVs failed to close when the handswitches were placed in
CLOSE, the BOP may dispatch an AUO to the Auxiliary Control Room to place the MSIV
transfer switches in the AUS position to attempt to close the valves.

EXAMINER: The following steps are taken from E-0, “Reactor Trip or Safety Injection.”
NOTE 1 Steps 1 thru 4 are IMMEDIATE ACTION STEPS. }
NOTE 2 Status Trees / SPDS should be monitored when transitioned to another instruction.

1, ENSURE reactor trip:
« Reactor trip and bypass breakers OPEN. -
* RPls at bottom of scale.

~ » Neutron flux DROPPING.

2. ENSURE Turbine Trip:
» All turbine stop valves CLOSED.

3. CHECK 6.9 kV shutdown boards:
~ a. At least one board energized from:
RO e CSST (offsite), ‘

s D/G (blackout).:

RO

RO
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Event Description: Main Steam Line Break outside containment. No MSIVs close initially. After entry
into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and
3 MSIVs are closed manually. #4 MSIV remains open for the duration of the
scenario.

Time E Position u Applicant’s Actions or Behavior

4. CHECK S| actuated:
a. Any Sl annunciator LIT.
RO ~ b. Both trains S| ACTUATED.
* 1-XX-55-6C
* 1-XX-55-6D
5. EVALUATE support systems

BOP ~ +REFERTO Appendlxes A and B (E-0), Equxpment Venﬂcatron
©4 - pages 15-28.

SRO 6. ANNOUNCE reactor‘trip and safety injection over PA system.

7. ENVSURE secondary heat sink available with either:
~*Total AFW flow greater than 410 gpm,

0 1 on ~ o |
« At least one S/G NR level greater than 29% [39% ADV].
8. MONITOR RCS temp stable at or trending to 557°F:
‘. lF any RCP runnmg, THEN MONITOR RCS Loop T-avg trendlng
RO to557°F. : ,
. IF NO RCP runmng, THEN MONITOR RCS Loop T-cold trendlng
to 557°F.
8. RESPONSE NOT OBTAINED
IF temp less than 557°F THEN ENSURE steam dumps and
; S/G PORVs CLOSED. :
_IF cooldown continues, THEN
_ « PLACE steam dump controls OFF,
~ * CONTROL total AFW flow to maintain greater than 410 gpm
RO ~ UNTIL NR level in at least one S/G greater than 29% [39%
, ADV] :
- IF cooldown contmues after AFW flow is contro led THEN '
~ «CLOSE MSIVs. : ;

« ENSURE MSIV bypasses CLOSED
IF RCS temp greater than 564°F, THEN ENSURE etther steam
dumps or.S/G PORVs OPEN. :
9. ENSURE excess letdown valves CLOSED
RO *1-FCV-62-54 :
~ *1-FCV-62-55
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Op Test No.:

Event Description:

NRC Scenario # 5

Event # 6 and7 Page 24 of 51

Main Steam Line Break outside containment. No MSIVs close initially. After entry

into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and
3 MSIVs are closed manually. #4 MSIV remains open for the duration of the

scenario.
Time Position ﬂ Applicant’s Actions or Behavior
10. CHECK pzr PORVs and block valves:
RO a. Pzr PORVs CLOSED. : '
b. At least one block valve OPEN,
RO 11. CHECK pzr safety valves CLOSED:
* EVALUATE tailpipe temperatures and acoustic monitors.
RO '12. CHECK pzr sprays CLOSED.
NOTE Seal injection flow should be maintained to all RCPs.
13. CHECK if RCPs should remain in service:
RO ‘a. Phase B signals DARK [MISSP].
- b. RCS pressure greater than 1500 psig.
14. CHECK S/G pressures:
RO « All S/G pressures controlled or rising.
~» All S/G pressures greater than 120 psig.
14. RESPONSE NOT OBTAINED:
SRO

~ IF S/G pressure low OR dropping uncontrolled THEN GO TO ,
- E-2, Faulted Steam Generator Isolation. :

EXAMINER: The following actions are taken from E-2, “Faulted Steam Generator

Isolation.”

CAUTION If a faulted S/G is NOT needed for RCS cooldown, it should remain isolated
during subsequent recovery actions.

BOP 1. ENSURE all MSIVs and MSIV bypasses CLOSED
1. RESPONSE NOT OBTAINED:
Manually CLOSE valves. :
BOP IF valves can NOT be closed, THEN Local y REMOVE power to

valves o
DISPATCH NAUO to perform Attachment 1 (E-2)

NOTE If itis

known that a
be performed until the affe

steam leak exists in the Turbine building, the following step should not
cted steam header is depressurized.

2 PLACE steam ‘dump controls OFF:

BOP * 1-HS-1-103A, STEAM DUMP FSV “A”. |
* 1-HS-1-103B, STEAM DUMP FSV “B”,
3. CHECK for at least one Intact S/G:
SRO * Any S/G pressure controlled or rising, OR

* Any S/G pressure greater than P-sat for RCS incore
temperature. -
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Event Description: Main Steam Line Break outside containment. No MSIVs close initially. After entry
into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and

3 MSIVs are closed manually. #4 MSIV remains open for the duration of the
scenario.

Time ! Position “ Applicant’s Actions or Behavior

3. RESPONSE NOT OBTAINED: IF pressure in all four S/Gs
SRO . dropping uncontrolled, THEN GO TO ECA-2.1, Uncontrolled
Depressurization of All Steam Generators.

EXAMINER: The following actions are taken from ECA-2.1,”Uncontrolled
Depressurization of All Steam Generators.”

CAUTION If, at any time, except during Sl termination steps 14 through 24, any Intact S/G

can be isolated from the break and re-pressurized, then recovery actions should continue
with E-2, Faulted Steam Generator Isolation.

SRO 1. REFER TO EPIP-1, Emergency Plan Classification Flowchart.

CAUTION If the TD AFW pump is the only available source of feed flow to ANY S/G, the
steam supply must be maintained available.

2. ENSURE secondary pressure boundary isolated:
« ENSURE all MSIVs and MSIV bypasses CLOSED.
* PLACE steam dump controls OFF.
+ ENSURE MFW reg and bypass reg valves CLOSED
~ «ENSURE MFW isolation and bypass 1solat|on valves CLOSED.

«IF both MD AFW pumps available, THEN ENSURE steam -
supply valves to TD AFW pump CLOSED .

2, RESPONSE NOT OBTAINED:

Manually CLOSE valves to restore pressure boundary on at least
one S/G. :

IF valves CANNOT be closed, THEN DISPATCH personnel to
close valves locally, one loop at a time:

BOP * CLOSE MSIV and bypass valve as necessary USING
Attachment 1 (ECA-2.1).

* ISOLATE S/G atmospheric. relief valve as necessary.

. CLOSE additional feedwater or condensate MOVs as’
“necessary.

~ *ISOLATE blowdown Iocally as necessary

CAUTION If total feed flow CAPABILITY of 410 gpm is available, FR-H.1, Loss of
Secondary Heat Sink, should NOT be implemented.

BOP

NOTE Minimum detectable flow is assured by observing flow indicator response to valve
movement.
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Event Description: Main Steam Line Break outside containment. No MSIVs close initially. After entry

into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and

3 MSIVs are closed manually. #4 MSIV remains open for the duration of the
scenario.

Time E Position “ Applicant’'s Actions or Behavior

Critical Task 1
WOG Critical Task List, ECA-2.1, A.

Control the AFW flow rate to minimum detectable flow to each SG in order to minimize the RCS cooldown

rate before FR-FP.1, "Pressurized Thermal Shock,” Critical Safety Functron Status Tree develops an
ORANGE PATH condition.

If feed flow to a SG is isolated and the SG is allowed to dry out, 'subsequent reinitiation of feed flow to the
SG could create significant thermal stress conditions on 8G components Maintaining a minimum

verifiable feed flow ta the SG allows the components to remain in a "wet" condltton thereby mm:mlzmg ény
thermal shock effects if feed flow js later increased.

Critical 3. CONTROL feed flow to minimize RCS cooldown and prevent 5/G
Task 1 dryout::
a. CHECK T-cold cooldown rate'less than 100°F in the last one "
““hour.
BOP | a. RESPONSE NOT OBTAINED

REDUCE feed flow to each S/G 1o minimum detectable to
minimize cooldown. ** GO TO Substep 3c.

c. IF any S/G NR level drops to 29% [39% ADV], THEN

MAINTAIN at least mlmmum detectable flow to each S/G Wxth
low level.. ,

SRO 4. MONITOR shutdown margin durmg RCS cooldown: « REFER TO
-+ 1-81-0-10, Shutdown Margin OR REACTINW Computer Program.

RO 5. MONITOR T-hot stable or droppmg

EXAMINER: At this point in the scenario, the #1, #2 and #3 MSIVs will close. The crew
will transition back to E-2, “Faulted Steam Generator Isolation” for additional actions.

BOP 1. ENSURE all MSIVs and MSIV bypasses ,CLOSED.

NOTE If it is known that a steam leak exists in the Turbine building, the following step should not
be performed until the affected steam header is depressurized.

2. PLACE steam dump controls OFF:
BOP * 1-HS-1-103A, STEAM DUMP FSV “A”
* 1-HS-1-103B, STEAM DUMP FSV “B”.

3. CHECK for at least one Intact S/G:

SRO * Any S/G pressure controlled or rising, OR

* Any S/G pressure greater than P-sat for RCS incore
temperature.
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Event Description: Main Steam Line Break outside containment. No MSIVs close initially. After entry
into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and

3 MSIVs are closed manually. #4 MSIV remains open for the duration of the
scenario.

Time E Position E Applicant’s Actions or Behavior

4. IDENTIFY Faulted S/G based on ANY of the following:
* Any S/G pressure dropping in an uncontrolled manner,
OR
* Any S/G pressure less than 120 psig,

OR
* S/G enclosure temps high:
1) T1002A for 2 and 3,
2) T1003A for 1 and 4.
OR
* Local indication of break in any of the following:
1) Main steam lines,
2) Main feedwater lines,

CAUTION

* If the turbine-driven AFW pump is the only available source of feed flow, steam supply
to the turbine-driven AFW pump must be maintained from one SG.

* RCS cooldown requires the avallablllty of at least one S/G.
Critical Task 2. '

WOG Critical Task List for E 2 A

Isolate the faulted SG before transition out of E-2.

Isolation of the feedwater to the faulted SG maximizes the cooldown capability. of the non-faulted loops
following a feedline break and minimizes the RCS cooldown and mass and energy release following a
steamline break.  Isolation of steam paths from the faulted SG also minimizes the RCS cooldown and

mass and energy release to contamment In addition, lsolatlon of these steam paths could lsolate the
break.

~Transition is made from ECA-2 1 back to E-2 when MSIVs are closed for.three of four SGs

Critical , : 5. ISOLATE Faulted S/G

Task 2 ' ~ a. ISOLATE AFW flow to Faulted S/G.

: b. ENSURE MFW ISOLATED to Faulted S/G:

BOP | *MFW isolation and bypass isolation valves CLOSED,

*MFW reg and bypass reg valves CLOSED.
* MFPs TRIPPED. f

c. ENSURE Faulted S/G PORV CLOSED :
d. ENSURE Faulted S/G blowdown ISOLATED.

NOTE TD AFW pump steam supply should NOT be aligned from an S/G with a known primary
to secondary leak if other AFW sources are available.

BOP

BOP 6. ENSURE TD AFW pump being Suppiied from Intact S/G.

BOP 7. MONITOR CST volume greater than 200,000 gal.
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Event Description: Main Steam Line Break outside containment. No MSIVs close initially. After entry
into ECA-2.1, “Uncontrolled Depressurization of All Steam Generators,” #1, 2 and
3 MSIiVs are closed manually. #4 MSIV remains open for the duration of the
scenario.

Time I] Position H

Applicant’s Actions or Behavior

BOP

8. WHEN RCS temperature is stable or rising following Faulted S/G
blowdown, THEN ADJUST Intact S/G POHV controllers in AUTO

to:

- P-sat for the highest RCStemp (one or more RCPs running)
OR L ;

P-sat for the highest T-cold temp (no RCPs running)

BOP

9. CHECK secondary side radiation:
. S/G discharge monitors NORMAL.
-+ Condenser vacuum exhaust rad momtors NORMAL

« S/G blowdown rad monitor recorders NORMAL trend prior to
isolation. '

*» S/G sample results by Chem lstry

Critical Task 3

allow Sl termination.

Establlsh secondary heat sink (retum AFW flow to intact SGs greater than 410 gpm) to meet SI termination
criteria prior-to entering ES-1.1. ,

During performance of ECA-2.1, flaw had been reduced to ‘minimum detectable flow” to minimize the RCS
‘cooldown. Flow must be manually reestabltshed inrorder meet secondafy heat sink requirements and

Critical
Task 3

10. CHECK Sl termination criteria: ,
a. CHECK RCS subcoohng greater than 65°F {85°F ADV]
~b. CHECK secondary heat sink available with either:
* Total feed flow to Intact S/Gs greater than 410 gpm,
oR | T . R ;
* At least one Intact S/G NR level greater than 29% [39% ADV].
¢. CHECK RCS pressure stable or rising.
- d. CHECK pzr level greater than 15% [33% ADV].
e.** GO TO ES-1.1, Sl Termination.

scenario.

EXAMINER: Terminate the scenario when the decision is made to transition to ES-1.1, SI
Termination,” and inform crew that another crew will continue from this point, and terminate the

END OF SCENARIO
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WBN REACTOR TRIP OR SAFETY INJECTION E-0
Rev 28
| Step | | Action/Expecied Response | | Response Not Obtained |
APPENDIX A
(E-Q)

Page 1 of 10
EQUIPMENT VERIFICATION

1. ENSURE PCBs OPEN: OPEN manually.
+ PCB508&4.
«  PCBEDES.

2 ENSURE AFW pump operation: ESTABLISH at least ane frain
+ Both MD AFW pumps RUNNING. AFW operation.

«  TD AFW pump RUNNING.

«  LCOVs i AUTO, ur conbiolied i
MANUAL.

3.  ENSURE MFW isolation: Manually CLOSE valves and
+  MFW isolation and bypass STOP pumps, as necessary.

isofation valves CLOSED. IF any valves can NOT be closed,
+  MFW reg and bypass reg valves THEN
CLOSED. CLOSE #1 heator outlet valves.

« MFP A and B TRIPPED.

+  Standby MFF STOPFED.

+  Cond demin pumps TRIPPED.

+ Cond booster pumps TRIPPED.

14 of 28
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WEN

REACTOR TRIP OR SAFETY INJECTION

| Step | |Action/Expected Response

| | Response Not Qbtained

APPENCIX A
(E-0)
Page 2 of 10

EQUIPMENT VERIFICATION

MONITOR ECCS operation:

a. Charging pumps RUNNING.

Charging pump alignment:

+  RWST outists 1-LCV-B2-135
and 1-LCV-82-1368 OPEN.

< VCT outlets 1-LCV-62-132
and 1-LCV-82-133 CLOSED.

»  Charging 1-FCV-82-90 and
1-FCV-62-01 CLOSED.

HHR pumps RUNNING.
SEpumps RUNNING.

BIT alignment:
+  Qutlets 1-FCVY-63-25 and
T-FCV-63-26 OPEN.

«  Flow thru BIT.

RCS pressure
greater than 1650 psig.

. Manually START charging

pumps.

. ENSURE at least one valve in

each set aligned.

. Manually START RHR ;:?um;as.
. Manually START S! pumps.

. ENSURE at least one valve

aligned, and flow thru BIT.

ENSURE SI pump flow.

IF RCS press drops 1o
less than 100 psig,

THEN

ENSURE RHR pump flow.
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WBN REACTOR TRIP OR SAFETY INJECTION E-0
Rev 28
|Step | | Action/Expected Response | | Response Not Obtained I
APPENDIX A
(E-0)
Page 3 of 10
EQUIPMENT VERIFICATION

5

CHECK cntmt isolation:
a. Phase A isolation:

Isolation signal,

OR
Train A GREEN.

Train B GREEN. dampers as necessary.

b. Cntmt vent isclation:

*

Train A GREEN.
Train B GREEN.

ACTUATE Phase A and Cntmt Vent

Manually CLOSE valves and

16 of 28
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WBN

REACTOR TRIP OR SAFETY INJECTION

E-0
Reav 28

| Step | | Action/Expected Response

| | Response Not Obtained

6.

APPENDIX A

(E-0)

Page 4 of 10
EQUIPMENT VERIFICATION

CHECK cnimt pressure:;

*

Phase B DARK [MISSP].
Cntmt Spray DARK [MISSP].
Cntmit press less than 2.8 psig.

PERFORM the following:

1)
2)

3)

o

)

[y

6)
7)

8)

10}

ENSURE Phase B actuated.

ENSURE Cntmt Spray
actuated.

ENSURE cntmt spray pumps
running.

ENSURE cntmt spray flow.
ENSURE Phase B isolation:
+ Train A GREEN.

« Train B GREEN

+ Manually CLOSE valves and
dampers as necessary.

STOP all RCPs.

ENSURE MSIVs and bypasses
CLOSED.

PLACE steam dump controls
OFF.

WHEN 10 minutes has elapsed
since Phase B actuated,

THEN

ENSURE air return fans start.

USE adverse cntmt [ADV]
setpoints where provided.

17 of 28
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WBN

REACTOR TRIP OR SAFETY INJECTION E-0

Rev 78

| Step | [ Action/Expected Response

| | Response Not Obtained

APPENDIX A
(E-0)

Page 5 of 10

EQUIPMENT VERIFICATION

7. CHECK plant radiation NORMAL:

5/G biowdown rad recorder
1-RR-90-120 NORMAL prior to
isolation [IM-12].

Condenser vacuum exhaust rad

recorder T-RR-80-119 NORMAL

prior {o trip [M-12].

1-RR-80-106 and 1-RR-G0-112
raciation racorders NORMAL
prior {o isolation [M-121

5/G main steamhine discharge
maonitors NORMAL [M-30].

Upper and Lower containment
high range monitors NORMAL
[M-30].

NOTIFY Unit Supervisor
conditions NORMAL.

8 ENSURE all D/Gs RUNNING.

NOTIFY Unit Supervisor
IMMEDIATELY.

EMERGENCY START D/Gs

18 of 28
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WEBN

REACTOR TRIP OR SAFETY INJECTION E-0

Rev 28

|Step | | Action/Expected Response

| | Response Not Obtained

1.

12.

APPENDIX A
(E-0)
Page 6 of 10

EQUIPMENT VERIFICATION

ENSURE ABGTS operation:
a. ABGTS fans RUNNING.
b. ABGTS dampers QPEN:

«  FCO-30-1468A.

+  FCO-30-14868B.

+  FCO-30-157A.

+  FCO-30-157B.

ENSURE at least four ERCW pumps
RUNNING, one on each shutdown
board preferred.

ENSURE ERCW supply valves
OPEN to running D/Gs.

ENSURE CCS HXC
ALT DISCHTO HDR B,
0-FCV-67-152, i1s open to position A

a. Manually START fans.
b. Locally OPEN dampers.

Manually START pumps as
necessary.

IF ERCW can NOT be aligned to
running D/G,
THEN

EMERGENCY STOF affected
D/G.

Manually OPEN 0-FCV-67-152
to position A.

19 of 28
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WBN REACTOR TRIP OR SAFETY INJECTION i‘ﬂ -
Rev

| Step | | Action/Expected Response | | Response Not Obtained

14,

APPENDIX A
(E-0)
Page 7 of 10
EQUIPMENT VERIFICATION

CLOSECCS HXC
DISCH TO HDR A,
O0-FCV-67-144.

MONITOR EGTS operation: Manually START fans OPEN
« EGTS fans RUNNING. dampers.

+ ENSURE dampers OFEN
VERIFY filter bank dp between
5 and 9 inches of waler.

ENSURE CCS pumps RUNNING: Manually START pumps as
+ TA-ACCS pump. necessary.

= 18-B CCS pump.

+ C-530RZB-B CCS pump.

NOTE + The Upper and Lowver Cntmt rad monitors sampling pumps
should be shutdown if the sample flowpath is isolated.

¢ The folowing equipment is located on 1-M-9.

CHECK CNTMT PURGE fans STOP fans and
STOPPED: PLACE handswitch in
PULL-TO-LOCK.

20¢f28
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WEN REACTOR TRIP OR SAFETY INJECTION

E-O
Fev 23

|Step | | Action/Expected Resoonss | |Response Net Ob-ained

APPENDIX A
(E-0)
Page 8 of 10

EQUIPMENT VERIFICATION

17. CHECK FUEL HANDLING EXH fans STOP fans and
STOPPED, Fuel and Cask loading PLACE handswitch in

dampers.

8. ENSURE AB GEN SUPPLY and EXH ~ STOPfansand
fans STOPPED. -~ PLACE handswitch

in PULL-TO-LGCK.

dampers CLOSED.

FRESH AIR dampers CLOSED:
+ FOV-31-3
+ FCV-314.

dampers CLOSED: FULL-TO-LOCK, manually CLOSE

NOTE  » Dampers 1-HS5-30-158 and 2-HS-30-270 remain open duting ABL

19 ENSURE AB GEN SUF & EXH Manuaily CLOSE dampers.

20. . ENSURE MCR & SPREAD RM Manually CLOSE dampers.

21 of 28
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WEBN REACTOR TRIP OR SAFETY INJECTICN FE{-G -
BY Ay

|Step | | Action/Expected Response | |Response Not Obtained l

APPENDIX A
(E-0)
Page 9 of 10

EQUIPMENT VERIFICATION

21. ENSURE at least one CB EMER Manually START fan.
CLEANUP fan RUNNING and
associated damper OPEN:

+ CB EMERG CLEANUP FAN A-A,
OR
Fan B-B RUNNING.
+ FCO-31-8, OPEN.
OR
FCO-31-7, OPEN.

NOTIFY TSC if at least one
damper NOT OPEN.

22. ENSURE at least one CB EMER PRESS Manually START fan.
fan RUNNING and associated damper
OPEN:

. CB EMERG PRESS FAN A-A,
OR
FAN B-B RUNNING.

g %CRO-E’"‘ -6, OPEN. NOTIFY TSC if at least one
FCO-31-5, OPEN. damper NOT OPEN.

22 of 28
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|step | | Action/Expected Response | | Response Not Obtained [
APPENDIX A
(E-0)

Page 10 of 10
EQUIPMENT VERIFICATION

23. ENSURE Control Building fans Manually STOP fans.
STOPPED and dampers CLOSED:
+ SPREADING ROCOM SUPPLY and NOTIFY TSC if any
EXH FANS AND dampers. damper NOT CLOSED.

= TOWET & LKR RM EXHAUST FAN
AND dampers.

24. INITIATE Appendix B.

23o0f28
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WBN REACTOR TRIP OR SAFETY INJECTION E-0

Rev 28

|step | |Action/Expected Response

| | Response Not Obtained

1. CHECK PHASE B actuated.
{MISSP - 1-XX-55-6C, -6D}

2. ENSURE 1-FCW-32-110 CLOSED.
{CISP - 1-XX-55-6E)
[A-train, window 13]

3. ENSURE 1-FC¥-57-107 CLOSED.
{CISP - 1-XX-55-6E)
[A -train, window 43]

4. ENSURE 1-FCV-70-92 CLOSED.
{CISP - 1-XX-55-6E)
[A -train, window 73]

5. ENSURE 1-FCV-70-140 CLOSED.
{CISP - 1-XX-55-6F}
[B -train, window 74}

APPENDIX B
(E-0)
Page 1 of 1

PHASE B PIPE BREAK CONTINGENCIES

WHEN FHASE B aciuation occurs;

THEN
GO TO step 2.

DISPATCH AUO to perform
ATTACHMENT B1.

DISPATCH AUO 1o perform
ATTACHMENT B2.

DISPATCH AUO to perform
ATTACHMENT B3.

DISPATCH AUG to perform
ATTACHMENT B4.
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P2

ATTACHMENT B1
(E-O)
Page 1 of 1

CONTROL AIR ISOLATICN

1. CLOSE0-ISV-32-10713 - CCNTROL AIR EL 713 A3 HDR ISOL
[AB/S EL. 73] (chain ooeraed - behind Fuel and Waste Handling Bd. A)

= 018V 32 1013 CANNCT BE CLOSED,

THEN:

QPEN and DISCONNECT C&3% ar COmpressor breakers:
a)y J-BDKR-32-25 - <00% 3D 03D 1A2-A, 543D

by 1-BKR-32-26 - 4800V 50 AN 1R1-B, D3N

cy J-BRR-32-27 - 480V AUX BLDG COM BD, Ci6C

dy 2-BKR-32-<3900A - 480V TURB BLDG COM BD, C/€C
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ATTACHMENT 32
(E-0)
Page 1 of 1

ERCW ISCLATION

1. UNLOCK AND CLOSE 1-1BY-6/-0038 - LOWER CNIN T VEN] CLR 1B &10
ERCW SUP ISOL JA2U/692] (U-1 penetration room - North of AB Pipe Chase
Cooler 1B-R in overhead)
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ATTACHMENT B3
(E-0)
Page 1 of 1

CCS RETURN ISOLATION

1. CLOSE 1-I15V-70-700 RCP OIL COOLER CGCS RETURN ISCLATION
[A4/V EL. 710 U-1 Penetration Roomj (approximately 10 fi. North of Penetration
Room Cooler 18-B oh mezzanine above RHR Sump Valve Roomy)
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ATTACHMENT B4
(E-0)
Page 1 of 1

CCS SUPPLY ISOLATION
1. CLOSE 1-ISv-70-516 REACTOR BUILDING CC$ SUFPLY ISOLATICN

AR/ EL. £3¢] (Bening Elevatcr approximately 2 1t west on mezzanine above
AT CCS Heul Excharnge:)
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Page 11 of 26

3.3 BOP Realignment
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

CAUTION Performance of this instruction should not be
allowed to delay or interfere with actions required by
applicable emergency procedures or abnormal
operating procedures,

NOTE 1 Control room operators may initiate shutdown of pumps
and equipment from the benchboard immediately after a
trip.  Performance of this instruction will subsequently
verify proper secondary equipment alighment.

NOTE 2 Steps in this section and items in Attachment 1 may be
performed out of sequence.

1. DISPATCH turbine building NAUO to
periorm Attachment 1.

2. NOTIFY condensate demineralizer
NAUO prior to Operator initiated
press changes in condensate.

3 REMOVE generator excitation from
service:

a. PLACE voitage regulafor o TEST.
b. ZERO exciter base adjuster.
¢. OPEN exciter field breaker.

d. PLACE exciter reguiator control
to OFF.
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3.3 BOP Realignment (Continued)
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

MONITOR main turbine:

WHEN less than 1500 rpm,
THEN:

s ENSURE seal ol backup
pump RUNNING.

» ENSURE turning gear oil
pump RUNNING.

WHEN less than 800 rpm,
THEN -

ENSURE bearing lift cil
pump RUNNING.

WHEN turbine is at ZERO
RPM,

THEN

ENSURE turbine on tuming
gear.

MAINTAIN MTOT lube oil

temp between 95° and 100°F
(may require RCW isolation if
TCV has excessive leakage).

MAINTAIN GENERATOR H2
(Cold Gas)temp 99°F

{may require RCW isolation if
TCV has excessive leakage).

ENSURE Gland Steam Spiliover
Bypass valve is CLOSED using
1-H5-47-181A.
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Revision 43
Page 13 0of 26

3.3

o

BOP Realignment (Continued)
ACTION/EXPECTED RESPONSE

ALIGN MSRs

a. PUSH RESET on MSR

controf panel.

. CLOSE MSR HP steam

and bypass isol.

ENSURE MSR warming
valves CLOSED.

. OPEN MSR startup vents.

. CLOSE MSR operating vents.

CHECK MSlvs OPEN.

RESPONSE NOT OBTAINED

IF vacuum is o be maintained,
THEN

ENSURE auxiliary boiler is
aligned for steam seals.
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3.3 BOP Realignment {Continued)

10.

ACTION/EXPECTED RESPONMNSE

ENSURE adequate FW press:

a.

ENSURE two holtwell pumps
RUNNING.

IF FW isolation reset,

THEN

ENSURE one condensate booster
pump RUNNING If needed Tor unit
conditions.

ENSURE CNDS demin pumps QFF.

. STOP #3 HDT pumps, and

CLOSE the discharge valves to
condensate heater sirings. Notiify
NAUO performing Attachment 1
that #3 HDT pumps are siopped.

. BTOP #7 HDT pumps, and

CLOSE the discharge valves to
condensate heater sirings.

SHUTDOWN any MFW pump NOT
required.

SHUTDOWN any RCW pumps NOT
required.

SHUTDOWN any CCW pumps NOT
required.

RESPONSE NOT OBTAINED
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AQHI1Y
Revizion 42
Page 15 of 26

3.3

12.

13.

BOP Realignment (Continued)
ACTION/EXPECTED RESPONSE

ALIGN exiraction steam valves
and drain valves:

a. CLOSE #1 and #2 Heater
sxtraction sheam valves.

. ENSURE turbine drain valves
OPEN.

c. OPEN MFW pump turbine
drain vaives.

FERFORM as required:

a. ©OBTAIN switching instructions
from NEAD, and
OPEN main generator PCB{s}
BODs.

b. PULL-TO-LOCK bus duct
cooling 1ans.

€. WERIFY MTOT and seat oil
temps STABLE and trending
to 65°F.

IF MIFW isolated to steam

generators,
THEN

REQUEST Chem Lab sample
condensate and fesdwater
prior to re-admitting water to
3/Gs from condensate-
feedwater system.

RESPONSE NOT OBTAINED
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3.3 BOFP Realignment {Continued)

14.

15.

16.

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

IF EGTS staried,

THEN

SHUTDOWNM cne irain after 30
minules and place in P-AUTO:

REFER TO 501-83.02,
Emergency Gas Treatment
System, section on Auto
EGTS Aciuation.

IF ABGTS started,

THEN

SHUTDOWN one frain after 30
minutes and place in P-AUTO:

CAUTION

REFER TO SOI-30.08,
Avuxiliary Bullding Gas
Treatment System,
section on Auto Start
of ABGTS.

IF MFW NOT in service,
THEN
ESTABLISH MPW:

REFER TO Atftachment 2,
Eslablishing MFW Following
Reactor Trip.

Rx trip bkrs must be cycled to allow reset of MFW when isolated
by 81, HI-HI 8/G level, or flood level in MS valve vault room.
any Sl signal is present with Auto $! blocked, cycling Rx trip bkrs
will initiate Si actuation.

If
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3.3 BOF Reaalignment (Continued)

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
17. CHECK &/G NR leveis between IF S/G level can NOT be

28% and 50%. maintained,

THEN
START M-D AFW pumps.

18. RETURN TO applicable Instruction.

- END OF SUBSECTION -
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WEBN LOSS OF REACTOR OR SECONDARY COOLANT g'*l .
v 1o
APPENDIX E
(E-1)
Page 1 of 1
EQUIPMENT EVALUATION

1. EVALUATE plant equipment and systems needed to support long term cooling
and recovery actions, as time and personnel availability permits:

a. Cntmt Isolation Siatus.

k. Emergency Gas Treatment System:
One train in operation, REFER TO SOI-65.02.

c. Auxitiary Building Gas Treatment:

One train in operation, REFER TO 501-30 06,
d. Auxiliary Buitding Isclation alignment:

REFER TC S0I-30.06.

e.Main Control Room Isolation alignment:
REFER TO 301-31.01.

f. ERCW System:
Both trains in operation.

g. Component Cooling Water System:
Both frains in operation.
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SHIFT TURNOVER CHECKLIST 5

Off-going - Name

Page of
O sm
X USMCR Unit
0 vo Unit
[0 Avo Station
[] STA (STA Function)

On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:

A-A ERCW pump is out of service for motor bearing replacement. Pump has been out of service

for 4 hours. LCO 3.6.6.A was entered 4 hours ago. Expected to be returned to service in 16 hours.

. SI/Test in progress/planned: (including need for new brief)

. Major Activities/Procedures in progress/planned:

100% power, MOL. RCS boron concentration is 747 ppm. Control Bank D is at 220 steps

Window 23-A, TURB/GEN VIBRATION HI/HI-HI is lit. Bearing 9 indicates 10.1 mils, and Bearing 10

indicates 9.0 mils. Operations Management and System Engineering have met, and directed that a power

reduction to 90% at 2% per minute using AOI-39, “Rapid Load Reduction” be conducted as soon as shift

relief and turnover is complete.
. Radiological changes in plant during shift:
None planned

Part 2 - Performed by on-coming shift

[ A review of the Operating Log since last held shift or 3 days, whichever is less.
O A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following for changes since last shift turnover:

[0  Standing Orders [0 LCO(s) in actions (N/A for AUOs) |
[0 TACFs N/A for AUOs) [  Operator workarounds, burdens O

and other challenges

PER review (N/A for AUOs)

Immediate required reading.

Part 3 - Performed by both off-going and on-coming shift

[0 A walkdown of the MCR control boards (N/A for AUOs)
Relief Time: Relief Date:

TVA 40741 [08-2009] Page 1 of 1

OPDP-1-1 [08-03-2009]
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SHIFT TURNOVER CHECKLIST

Page of
[0 sm
[0 US/MCR Unit B
X uvo Unit Off-going - Name
[ Auo Station
[0 STA (STA Function) On-coming - Name

Part 1 - Completed by off-going shift/Reviewed by on-coming shift:

. Abnormal equipment lineup/conditions:
A-A ERCW pump is out of service for motor bearing replacement. Pump has been out of service
for 4 hours. LCO 3.6.6.A was entered 4 hours ago. Expected to be returned to service in 16 hours.

. SI/Test in progress/planned: (including need for new brief)

. Major Activities/Procedures in progress/planned:
100% power, MOL. RCS boron concentration is 747 ppm. Control Bank D is at 220 steps
Window 23-A, TURB/GEN VIBRATION HI/HI-HI is lit. Bearing 9 indicates 10.1 mils, and Bearing 10
indicates 9.0 mils. Operations Management and System Engineering have met, and directed that a power
reduction to 90% at 2% per minute using AOI-39, “Rapid Load Reduction” be conducted as soon as shift
relief and turnover is complete.

. Radiological changes in plant during shift:

Part 2 - Performed by on-coming shift

[ A review of the Operating Log since last held shift or 3 days, whichever is less.

1 A review of the Rounds sheets/Abnormal readings (AUOs only)

Review the following for changes since last shift turnover:

[0  Standing Orders O  LCO(s) in actions (N/A for AUOs) []  PER review (N/A for AUOs)
[0 TACFs W/Afor AUOs) [  Operator workarounds, burdens [0  Immediate required reading.

and other challenges

Part 3 - Performed by both off-going and on-coming shift

[1 A walkdown of the MCR control boards (N/A for AUOs)

Relief Time: Relief Date:

TV A 40741 [08-2009] Page 1 of 1 OPDP-1-1 [08-03-2009]



