
Appendix D Scenario Outline Form ES-D-l 

Facility: SHEARON-HARRIS Scenario No.: 2 Op Test No.: 05000400/2009302 

Examiners: Operators: 

Initial Conditions: • IC-19, MOL, 100% power 

• TDAFW Pump Out of Service due to damaged over speed trip device, due 
back in 24 hours, awaiting parts from vendor 

• 'A' Boric Acid Transfer Pump is OOS for motor replacement 

Turnover: • Plant is at 100% power. The TDAFW Pump has been out of service for 62 
hours and is not expected to be back in service for an additional 24 hours. LCO 
3.7.1.2 action 'a' is in effect. The crew is being directed to shut down the plant 
lAW with GP-006, Normal Plant Shutdown section 5.2, step 4. The desired 
load rate of change is 4 DEH units per minute. The 'A' Boric Acid Transfer 
Pump is OOS for motor replacement and is expected to be returned to service 
in 6 hours. Plant risk condition is YELLOW. 

Critical Tasks: • Trip the main turbine prior to receiving Safety Injection. 

• Establish feedwater flow into at least one SG before RCS feed and bleed is 
required 

Event Malt. No. Event Type* Event 

No. Description 

1 N/A N - BOP Power reduction to :::; 90% 

R-RO 

TRG2 PRS06B C - RO/SRO PRZ PORV 445B leakage 

TS - SRO 

TRG3 TT:144 1- RO/SRO Letdown Temperature control failure and divert valve 1CS-50 

jtb143b fails to reposition on high temperature 

TRG4 PPI08 C-BOP/SRO Grid frequency degradation 

TS - SRO 

TRG5 PPI08 C-BOP/SRO Grid frequency further degrades requiring Rx Trip per 

M-AII AOP-028, enter PATH-1 
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6 TUR02 C-BOP/SRO Turbine Auto Trip fails, PATH-1 RNOs implemented to close 
turbine governor valves 

7 CWF16A M -ALL LOSS OF HEAT SINK -
CSF16B • Loss of both feed pumps (MFP 'A' 10 secs after Rx 
CFW01A trip, MFP 'B' 50 secs). 
CFW01B • Loss of both AFW pumps (AFW Pump 'A' 4 min. after 

reactor trip, AFW Pump 'B' 5 min. after reactor trip). 

• Entry into FRP H.1, success path utilizing condensate 
pumps to establish heat sink. 

8 ZRPK622B I-BOP/SRO Partial failure of Automatic Phase A Isolation signal (Train B 
Phase A Slave Relay for CNMT Phase A valves, 1SI-287, 
1CS-11 & 1SW-242) 

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

Scenario Summary: 

The plant is at 100% power in the middle of life. The TDAFW Pump has been out of 
service for 62 hours and is not expected to be back in service for an additional 24 hours. 
LCO 3.7.1.2 action 'a' is in effect. A Normal shutdown has been directed by plant 
management, with a planned rate change of 4 DEH units per minute. The 'A' Boric Acid 
Transfer Pump is out of service for motor replacement and is expected to be returned to 
service in 6 hours. Plant risk condition is YELLOW due to a power reduction of > 10% 
(YELLOW risk is a qualitative risk assessment per WCM-001). 

Event 1: Crew performs a power reduction lAW GP-006. For this reactivity manipulation 
it is expected that the SRO will conduct a reactivity brief, the RO will borate per the 
reactivity plan and the BOP operator will operate the DEH Controls as necessary to 
lower power. 

Event 2: PRZ PORV 445B leakage can be inserted once the power reduction has been 
observed to the extent necessary. This failure will cause PRZ PORV 445B to leak, 
resulting in rising PRT pressure and level. PORV Line Temp indicator TI-463 will 
increase as observed on the MCB and the crew will respond lAW ALB 009-8-2, 
PRESSURIZER RELIEF DISCHARGE HIGH TEMP. The crew may utilize AOP-016 
Attachment 5 to determine which PORV is leaking. The SRO will evaluate Tech Spec 
3.4.4, RCS Relief Valves which will require action statement 'a' to be active. 
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Events Continued: 

Event 3: Failure of the Letdown Temperature Transmitter, TT-144, can be inserted once 
actions addressing leaking PORV have been completed. The transmitter fails low which 
causes the system to attempt to increase temperature by reducing Component Cooling 
Water flow. As cooling flow reduces, actual temperature will increase. The automatic 
divert to protect the demineralizers fails to operate. Operators should take action lAW 
ALB 007-3-2, DEMIN FLOW DIVERSION HIGH TEMP to manually restore temperature 
and divert letdown around the demineralizers. 

Event 4: Degradation in grid frequency can be inserted once letdown temperature 
control has been established. Frequency will degrade to and stabilize at 59.2 Hz, 
requiring entry into AOP-028, Grid Instability. Conditions will require that the crew 
implement AOP-028 Attachment 2 to energize the safety busses from the Emergency 
Diesel Generators. 

Event 5: Once one Safety Bus has been transferred to an EDG, the grid will degrade 
further (58.2 Hz) to the point where the crew should initiate a manual reactor trip and 
entry into PATH-1. 

Event 6: The turbine will fail to automatically trip requiring the crew to implement the 
RNOs of PATH-1 to close the turbine governor valves. 

Event 7: Both Main Feed Pumps will be lost after the reactor is tripped. The 'A' MFW 
pump will trip 10 seconds after the trip breakers open and the 'B' MFW pump will trip 40 
seconds later. The crew will need to verify adequate AFW flow exists to support 
maintenance of heat sink conditions. Shortly after the crew transitions to EPP-004, both 
AFW pumps will be lost, requiring transition to FRP-H.1, Response to Loss of Secondary 
Heat Sink. The AFW pumps and the MFPs will not be available, requiring the crew to 
secure the RCPs and depressurize one SG in order to establish feedwater flow using the 
condensate pumps. 

Event 8: Phase A isolation will be incomplete, requiring the closure of 1SI-287, 1CS-11 
and 1 SW-242. 

Once the crew has established feed flow and at least one SG NR level is at or trending 
to 25% NR level, the scenario may be terminated. 
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SIMULATOR SETUP 

SPECIAL INSTRUCTIONS 

• Provide a Reactivity Plan to candidates for shutting down the plant 
• Provide a copy of the following procedures: 

o GP-006, NORMAL PLANT SHUTDOWN FROM POWER OPERATION 
TO HOT STANDBY (MODE 1 TO MODE 3) marked off up through 
section 5.2 step 4 (step 5 circled) 

INITIAL CONDITIONS: 

• IC-19, MOL, 100% power 
• Place CIT on the 'A' Boric Acid Transfer Pump and take switch to STOP 
• Place 'B' Boric Acid Transfer Pump switch to AUTO and green protected train 

placard 
• Set potentiometers as follows: FK-114: .7.50 FK-113: 3.17 
• Protected equipment placards for TDAFP (per OMM-001 Att. 16) 

o 'A-SA' MDAFP - Orange placard 
o 'B-SA' MDAFP - Green placard 
o 'A' Startup Transformer brk 52-2 and 52-3 Orange placards 
o 'B' Startup Transformer brk 52-13 and 52-14 Green placards 

• Hang CITs on 1 MS-70, 1 MS-72 and Trip and Throttle Valve 1 MS-T 
• Place RED bars on ALB 01-7-5, ALB 017-7-4 
• Place BLUE bar on ALB 23-2-13 
• Hang restricted access signs on all 3 swing gates 

PRE-LOAD: 

• TDAFW Pump OOS due to damaged overspeed trip device1MS-70 and 72 
breakers open and Trip and Throttle valve tripped (irf mss034 OPEN, irf mss035 
OPEN, imf cfc01c true) 

• 'A' Boric Acid Pump OOS for motor replacement (idi xa2i174 STOP,AUTO, 
ilo xa20174g OFF) 

• Turbine auto trip failure (imf tur02 (n 00:00:0000:00:00) true) 
• Partial Phase A failure (imf zrpk622b (n 00:00:00 OO:OO:OO)FAIL_ASIS) 
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TRIGGERS: 

• ET -2: imf prs06b (2 00:00:00 00:00:00) 2 00:00:30 0 
Pressurizer PORV Leakage 2% ramped in over 30 seconds 

• ET -3: imf tt: 144 (3 00:00:00 00:00:00) 50 00:00:00 
imf jtb143b (3 00:00:00 00:00:00) FAIL_ASIS 
Letdown temp control failureldiverson valve fails to shift 

• ET-4: irf ppi08 (4 00:00:00 00:00:00) 59.2 00:02:00 
Grid Frequency drops to 59.2 Hz 

• ET-5: TRG= 5 mrf ppi08 58.700:02:00 
Grid Frequency lowers to 58.7 Hz and remains low for> 5 minutes 

• ET-7: imf CFW16A (40 00:00:10 00:00:00) 

imf CFW16B (40 00:00:50 00:00:00) 

imf cfw01a (40 00:02:00 OO:OO:OO)true 

imf cfw01 b (4000:03:00 OO:OO:OO)true 

Loss of Heat Sink MFW Pumps and AFW Pumps trip after Rx Trip 

Form ES-D-l 
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Appendix D Scenario Outline 

CAEP 

!Description of 2009B NRC Exam Scenario 2 CAEP Reset to IC-19 

! Establish Initial Conditions 
! Reset to IC-19 
! 100% power steady state conditions 

! TDAFW Pump is OOS due to damaged overspeed trip device 

Form ES-D-l 

! Pump has been OOS for 62 total hours and is expected back within the next 24 hours 
! Tech Spec 3.7.1.2, 72 hour LCO or HSB within the next 6 hours, HSD following 6 
hours 
! Hang CIT on both MS-70 and 72 then place protected train placards per OMM-001 

irf mss034 (n 00:00:00 00:00:00) OPEN 
irf mss035 (n 00:00:00 00:00:00) OPEN 

! Trip the TDAFW Pump Trip and Throttle valve 
imf cfw01c (n 00:00:00 00:00:00) true 

! "A" BA Pump is OOS for motor replacement place MCB switch to STOP 
! Hang CIT on CB Switch place the B BA Pump MCB switch to AUTO, protect B BA 
pump switch 

idi xa2i174 (n 00:00:00 OO:OO:OO)STOP,AUTO 
ilo xa20174g (n 00:00:00 OO:OO:OO)OFF 

! Preload Trigger 40 (active on Reactor Trip) 
TRG 40 "JPPLP4.DSS" 

! EVENTS: 

! Event 1: Crew starts plant shutdown lAW GP-006 due to LOC expiring on TDAFW 
pump 
! Normal - BOP 
! Reactivity - RO 

! Event 2: Pressurizer PORV Leakage of 2% that is ramped in over 30 seconds 
! Tech Spec 3.4.4 within 1 hr restore to operable or close asociated block valve or HSB 
within next 6, HSD next 6 
! Component - RO/SRO 
! Tech Spec - SRO 

imf prs06b (2 00:00:00 00:00:00) 2 00:00:30 0 

! Event 3: Letdown temp control failure with diverson valve failing to shift on high 
temperature 
! Instrument - RO/SRO 

imf tt: 144 (3 00:00:00 00:00:00) 50 00:00:00 
imf jtb143b (3 00:00:0000:00:00) FAIL_ASIS 

! Event 4: Grid Frequency lowers to 59.2 Hz w/ramp of 2 minutes AOP-028 entry and 
power to Emerg. Buses w/EDGs 
! Component - BOP/SRO 
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! Tech Spec - SRO 
irf ppi08 (400:00:0000:00:00) 59.2 00:02:00-

! Event 5: Grid Frequency decrease - drops to <58.4 Hz and remains low requiring Rx 
Trip and Path-1 entry 
! Major - ALL 

TRG= 5 mrf ppi08 58.2 00:02:00 

! Restoration of grid frequency - grid frequency returned to 60 Hertz in 3 minutes 
TRG= 6 mrf ppi08 60.0 00:03:00 

! Event 6: Turbine trip fails NOTE: NO TRIGGER (preloaded) 
! Component - BOP/SRO 

imf tur02 (n 00:00:00 00:00:00) true 

! Event 7: Loss of Heat Sink - Both MFW Pumps trip after Rx Trip (tied to trigger 40 after 
Rx trip) 
! Major - ALL 

imf CFW16A (40 00:00:10 00:00:00) 
imf CFW16B (40 00:00:50 00:00:00) 

! Event 7: Continued - AFW Pump A trips 4 mins after Rx Trip, AFW Pp B trips one min 
later Loss of Heat Sink FRP-H.1 entry 
! Component - BOP/SRO 

imf cfw01a (40 00:04:00 00:00:00) true 
imf cfw01 b (40 00:05:00 00:00:00) true 

! Event 8: Partial failure of Phase A isolation 1 SI-287, 1 CS-11 and 1 SW-242 fail to 
position NOTE: NO TRIGGER (preloaded) 
! Instrument - BOP/SRO 

imf zrpk622b (n 00:00:00 00:00:00) FAIL_ASIS 
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op Test No.: 05000400/2009302 Scenario # _2_ Event # 1 Page §. of 45 

Event Description: Lower Power 

TIme I Position I Applicant's Actions or Behavior 

LEAD EVALUATOR: When the evaluating team has completed their 
evaluation of the power change Cue Event 2 "PRZ 
PORV 445B Leakage". It is not necessary to reach 
90% power to continue the scenario. 

EVALUATOR NOTE: The crew has been directed to shutdown the unit using 
GP-006, Normal Plant Shutdown, due to TDAFW LCO 
action statement. 

The crew may elect to manually throttle open a PRZ 
Spray Valve to establish PRZ Surge line flow and 
thereby maintain PRZlRCS boron concentrations 
within limits . 

'e,f ... , ........•. 

I.~··~·S~Q"~ . t~R~()06~;St~P.5:2~4~'<;;~: .• ; .• ········.·< ... , ... ~(.<t:;{ ii'; " ..•... '/") I .• E .•••.•. cjep.".· ...• .••.••. ; ..•• > '.' ;" '.: ... .'; 

PROCEDURE NOTE: When PRZ backup heaters are energized in manual, 
PK-444A1, PRZ Master Pressure Controller (a PI 
controller) will integrate up to a greater than normal 
output, opening PRZ Spray Valves to return and 
maintain RCS pressure at setpoint. The result is as 
follows: 

• PORV PCV-444B will open at a lower than 
expected pressure. 

• ALB-009-3-2, PRESSURIZER HIGH PRESS 
DEVIATION CONTROL, will activate at a lower 
than expected pressure. 

• Increased probability for exceeding Tech Spec 
DNB limit for RCS pressure. 

EVALUATOR NOTE: Crew may refer to OP-100 P&L 4.0.31 
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LEAD EVALUATOR: When the evaluating team has completed their 
evaluation of the power change Cue Event 2 "PRZ 
PORV 445B Leakage". It is not necessary to reach 
90% power to continue the scenario. 

EVALUATOR NOTE: The crew has been directed to shutdown the unit using 
GP-006, Normal Plant Shutdown, due to TDAFW LCO 
action statement. 

The crew may elect to manually throttle open a PRZ 
Spray Valve to establish PRZ Surge line flow and 
thereby maintain PRZlRCS boron concentrations 
within limits. 
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PROCEDURE NOTE: When PRZ backup heaters are energized in manual, 
PK-444A1, PRZ Master Pressure Controller (a PI 
controller) will integrate up to a greater than normal 
output, opening PRZ Spray Valves to return and 
maintain RCS pressure at setpoint. The result is as 
follows: 

• PORV PCV-444B will open at a lower than 
expected pressure. 

• ALB-009-3-2, PRESSURIZER HIGH PRESS 
DEVIATION CONTROL, will activate at a lower 
than expected pressure. 

• Increased probability for exceeding Tech Spec 
DNB limit for RCS pressure. 

EVALUATOR NOTE: Crew may refer to OP-100 P&L 4.0.31 
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Event Description: Lower Power 

Time I Position I Applicant's Actions or Behavior 

ENERGIZE all available Pressurizer Backup Heaters. 

OP-100, Reactor Coolant System, Precaution and Limitations: 

4.0.31. When energizing the Pressurizer Backup Heaters 
RO Groups "A" or "B", the following sequence should minimize the 

pressure increase and subsequent power transient. Place PK-
444A in manual and raise the output to between 40% and 45% 
and then place PK-444A back in AUTO. Then promptly turn on 
the backup heaters. 

EVALUATOR NOTE: Rx power may increase >100% if the Turbine ramp is 
not started after energizing all Pressurizer Heaters. 

The crew may elect to begin boration prior to lowering 
turbine load. Turbine load reduction begins on page 12 
of this guide. 

PROCEDURE NOTE: Routine load changes should be coordinated with the 
Load Dispatcher to meet system load demands. 

RO 

• DETERMINE the reactor coolant boron concentration from 
chemistry OR the Main Control Room status board. 

• DETERMINE the magnitude of boron concentration 
increase required. 

• DETERMINE the volume of boric acid to be added using 
the reactivity plan associated with the IC. 

EVALUATOR NOTE: FIS-113, BORIC ACID BATCH COUNTER, has a tenths 
position. 

PROCEDURE CAUTION: If the translucent covers associated with the Boric 
Acid and Total Makeup Batch counters FIS-113 and 
FIS-114, located on the MCB, are not closed, the 
system will not automatically stop at the preset value. 
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of this guide. 

PROCEDURE NOTE: Routine load changes should be coordinated with the 
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• DETERMINE the volume of boric acid to be added using 
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RO 
SET FIS-113, BORIC ACID BATCH COUNTER, to obtain the 
desired quantity. 

SRO Directs boration 

PROCEDURE NOTE: Boration of the RCS will be dependent on charging and 
letdown flow rate. Placing additional letdown orifices 
in service will increase the boric acid delivery rate to 
the RCS. 

• SET controller 1CS-283, FK-113 BORIC ACID FLOW, for 
the desired flow rate. 

• VERI FY the RMW CONTROL switch has been placed in 

RO the STOP position. 

• VERI FY the RMW CONTROL switch green light is lit. 

• PLACE control switch RMW MODE SELECTOR to the 
BOR position. 

PROCEDURE NOTE: When PRZ backup heaters are energized in manual, PK 
444A1, PRZ Master Pressure Controller (a PI controller) 
will integrate up to a greater than normal output, 
opening PRZ Spray Valves to return and maintain RCS 
pressure at setpoint. The result is as follows: 

• PORV PCV-444B will open at a lower than 
expected pressure. 

• ALB-009-3-2, PRESSURIZER HIGH PRESS 
DEVIATION CONTROL, will activate at a lower 
than expected pressure. 

• Increased probability for exceeding Tech Spec 
DNB limit for RCS pressure. 
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444A1, PRZ Master Pressure Controller (a PI controller) 
will integrate up to a greater than normal output, 
opening PRZ Spray Valves to return and maintain RCS 
pressure at setpoint. The result is as follows: 

• PORV PCV-444B will open at a lower than 
expected pressure. 

• ALB-009-3-2, PRESSURIZER HIGH PRESS 
DEVIATION CONTROL, will activate at a lower 
than expected pressure. 
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DNB limit for RCS pressure. 
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Event Description: lower Power 

Time I Position I Applicant's Actions or Behavior 

• OPERATE the pressurizer backup heaters as required to 
limit the difference between the pressurizer and RCS boron 

RO concentration to less than 10 ppm. 

0 MAKE boron concentration adjustments as dictated 
from sample results. 

PROCEDURE NOTE: Boration may be manually stopped at any time by 
turning control switch RMW CONTROL to STOP. 

• START the makeup system as follows: 

0 TURN control switch RMW CONTROL to START 

RO momentarily. 

0 VERIFY the RED indicator light is LIT. 

• Verifies proper valve and pump alignment 

PROCEDURE CAUTION: The operation should be stopped if an unanticipated 
reactivity effect is seen. Do not resume the operation 
until the cause has been corrected. 

• VERIFY Tavg responds as desired. 

• IF rod control is in AUTO, THEN VERIFY the control rods 
are responding correctly. 

RO 
VERIFY boration automatically terminates when the desired • 
quantity of boron has been added. 

• PLACE Reactor Makeup in Auto per Section 5.1. 

< .... '·.:~giY'~~' ·l?I..A~~{~~~9fotMaR~Uprt:l)~\uto ·per;~ection5.1~ ..... '.;;~~J;' 'YeJ:( 
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EVALUATOR NOTE: Additional steps are included in section 5.1 but not all 
will be applicable since the system just came out of 
Automatic. The only steps included here are the ones 
associated with switch manipulations. 
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• OPERATE the pressurizer backup heaters as required to 
limit the difference between the pressurizer and RCS boron 

RO concentration to less than 10 ppm. 

0 MAKE boron concentration adjustments as dictated 
from sample results. 

PROCEDURE NOTE: Boration may be manually stopped at any time by 
turning control switch RMW CONTROL to STOP. 

• START the makeup system as follows: 

0 TURN control switch RMW CONTROL to START 

RO momentarily. 

0 VERIFY the RED indicator light is LIT. 

• Verifies proper valve and pump alignment 

PROCEDURE CAUTION: The operation should be stopped if an unanticipated 
reactivity effect is seen. Do not resume the operation 
until the cause has been corrected. 

• VERIFY Tavg responds as desired. 

• IF rod control is in AUTO, THEN VERIFY the control rods 
are responding correctly. 

RO 
VERIFY boration automatically terminates when the desired • 
quantity of boron has been added. 

• PLACE Reactor Makeup in Auto per Section 5.1. 
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EVALUATOR NOTE: Additional steps are included in section 5.1 but not all 
will be applicable since the system just came out of 
Automatic. The only steps included here are the ones 
associated with switch manipulations. 
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Event Description: Lower Power 

Time I Position .1 Applicant's Actions or Behavior 

• VERIFY the RMW CONTROL switch: 

0 Is in the STOP position. 

0 The GREEN light is LIT. 

• PLACE the RMW MODE SELECTOR to AUTO. 

RO • START the makeup system as follows: 

0 TU RN control switch RMW CONTROL to START 
momentarily. 

0 VERIFY the RED indicator light is LIT. 

• Reports to CRS that boration is complete and Makeup is 
back in AUTO 

EVALUATOR NOTE: The following steps will initiate turbine load reduction lAW 
GP-006. 

SRO 
INFORMS Load Dispatcher that a load reduction to 90% will 
begin. (N/A, per Initial Conditions) 
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momentarily. 

0 VERIFY the RED indicator light is LIT. 

• Reports to CRS that boration is complete and Makeup is 
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EVALUATOR NOTE: The following steps will initiate turbine load reduction lAW 
GP-006. 

SRO 
INFORMS Load Dispatcher that a load reduction to 90% will 
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Harris 20098 NRC Scenario 2 November 30, 2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _2_ Event # 1 Page 13 of 45 

Event Description: Lower Power 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE CAUTION: A failure of the Vi dar in the DEH computer has resulted 
in a plant trip in the past. This failure would affect 
operation in Operator Auto, and can be detected in 
either of the following ways: 

• If OSI-PI is available, the process book 
PLANTSTATUS.PIW, DEH Trends function of the 
Plant Process Computer: DEH (menu) contains a 
point for DEH MEGAWATTS. With a failure of the 
Vidar, this point will not be updating. 

• If OSI-PI is NOT available, accessing the ANALOG 
INPUTS screen on the Graphics display computer 
(in the Termination Cabinet room near the ATWS 
panel) will show several pOints, most of which 
should be updating if the Vidar is functioning 
properly. 

EVALUATOR NOTE: There is no procedural guidance directing when the 
boration to lower power is required. The crew may 
elect to perform the boration prior to place the Turbine 
in GO. The boration steps are located on page 11 of 
this guide. 

DIRECTS BOP to start power reduction at 4 DEH Units/Min. 
SRO May direct initiation of a boration before the power reduction 

begins. 

BOP Requests PEER check prior to manipulations of DEH Control 
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DIRECTS BOP to start power reduction at 4 DEH Units/Min. 
SRO May direct initiation of a boration before the power reduction 

begins. 

BOP Requests PEER check prior to manipulations of DEH Control 
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Event Description: Lower Power 

Time I Position I Applicant's Actions or Behavior 

• DEPRESS the LOAD RATE MW/MIN push-button. 

• ENTER the desired rate, NOT to exceed 5 MW/MIN, in the 
DEMAND display. (4 DEH Units/minute) 

• DEPRESS the ENTER push-button. 

BOP • DEPRESS the REF push-button. 

• ENTER the desired load (120 MW per CRS) in the 
DEMAND display. 

• DEPRESS the ENTER push-button. The HOLD push-button 
should illuminate. 

PROCEDURE NOTE: The unloading of the unit can be stopped at any time by 
depressing the HOLD push-button. The HOLD lamp will 
illuminate and the GO lamp will extinguish. The load 
reduction can be resumed by depressing the GO push-
button. The HOLD lamp will extinguish and the GO lamp will 
illuminate. 

• DEPRESS the GO push-button to start the load reduction 
and inform crew through 'Shift Update' Turbine in 'GO'. 

• VERIFY the number in the REFERENCE display 

BOP decreases. 

• VERIFY Generator load is decreasing. 

• WHEN Turbine load is less than 95%, THEN VERIFY the 
3A and 3B Feedwater Vents have been opened per OP-
136, Section 7.2 

COMMUNICATOR: Acknowledge direction. No simulator response actions are 
required. 

LEAD EVALUATOR: Once satisfied with observation of the power reduction, 
initiate Event 2 - "PRZ PORV 4458 Leakage" 
Good point is following return of Makeup to AUTO. 
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Event Description: PRZ PORV 445B Leakage 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG 2 "PRZ PORV 445B leakage" 

Indications Available: ALB-009-8-2 PRESSURIZER RELIEF DISCHARGE HIGH TEMP 

TI-463 rising 

• RESPONDS to alarms ALB-009-8-2. 
RO 

• ENTERS and performs APP-ALB-009-8-2. 

SRO Refer to TS 3.4.4 and 3.4.6.2 as referenced by ALB-009-8-2 

EVALUATOR NOTE: The SRO may elect to enter AOP-016, Excessive Primary 
Leakage. If so, then those actions begin on page 17 of this 
guide. 

BOP Crew may place turbine in HOLD (based on TAVG) 

CONFIRM alarm using: 

• PRZ PORV discharge line temperature TI-463. 

• PRESSURIZER relief tank level, pressure, and temperature 
U-470.1, PI-472.1, and TI-471.1. 

RO • PRESSURIZER PORV position indication. 

VERIFY Automatic Functions: (None) 

PERFORM Corrective Actions: 

• IF a PORV is open (NO), THEN CHECK PRZ pressure using 
PI-444, PI-445.1, PI-456, and PI-457. 

PROCEDURE NOTE: For minor leakage, it may be necessary to have Engineering 
assistance to develop proper strategies. 
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Event Description: PRZ PORV 445B Leakage 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE CAUTION: Any PORV isolations that are shut due to decreasing 
RCS Pressure should NOT be reopened without further 
evaluation. 

• IF all PORV's are closed and RCS pressure is normal, THEN 

SRO 
DETERMINE which PORV is leaking and isolate it: 

• IF leakage is significant, THEN SHUT all PORV isolations. 
REOPEN one at a time to identify affected PORV. 

EVALUATOR NOTE: ERIS Point TRC-0463 can be used to evaluate if PORV is 
leaking. 

• Shuts PORV isolations as directed by SRO 

RO 
0 After shutting 1 RC-115, PRT Relief Line Temperature 

starts to decrease 

• Determines/reports PORV-445B leaking. 

SRO 
ENTER TS 3.4.4.a - within one hour either restore the PORV to 
operable or close the block valve with power maintained. 

EVALUATOR NOTE: Cue Event 3 (Letdown Temperature Control Failure, Diversion 
Valve Fails to Shift) after the leaking PORV is isolated and the 
TS declaration. 

EVALUATOR NOTE: If AOP-016 is entered (Optional reference), the crew will be 
directed to Attachment 5 for specific actions for a leaking PRZ 
PORV. Attachment 5 actions follow. 
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SRO 
WHEN leakage location has been determined, THEN PERFORM 
the applicable Attachment (Attachment 5) 

• CHECK the PRZ PORVs SHUT. (YES) 

• CHECK that the leaking PORV has been identified. (NO) 

RO • SHUT the associated PORV Block Valve. 

• PERFORM ONE of the following based on severity of leak. 

• SHUT AND REOPEN ONE PORV Block Valve at a time to 
identify the affected PORV. 

• Enter Tech Spec 3.4.4.a. 

• VERI FY valve manipulated for leak isolation is documented 
per the following: 

0 OMM-001, Operations - Conduct of Operations 
SRO 

OPS-NGGC-1303, Independent Verification. 0 

0 Initiates Equipment Problem Checklist 

0 Contacts WCC for assistance 

• EXIT this procedure. 

EVALUATOR NOTE: Initiate Event 3 (letdown temperature Control Failure, 
Diversion Valve Fails to Shift) when the leaking PORV has 
been identified and Tech Specs have been addressed. 
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SRO 
WHEN leakage location has been determined, THEN PERFORM 
the applicable Attachment (Attachment 5) 

• CHECK the PRZ PORVs SHUT. (YES) 

• CHECK that the leaking PORV has been identified. (NO) 

RO • SHUT the associated PORV Block Valve. 

• PERFORM ONE of the following based on severity of leak. 

• SHUT AND REOPEN ONE PORV Block Valve at a time to 
identify the affected PORV. 

• Enter Tech Spec 3.4.4.a. 

• VERI FY valve manipulated for leak isolation is documented 
per the following: 

0 OMM-001, Operations - Conduct of Operations 
SRO 

OPS-NGGC-1303, Independent Verification. 0 

0 Initiates Equipment Problem Checklist 

0 Contacts WCC for assistance 

• EXIT this procedure. 

EVALUATOR NOTE: Initiate Event 3 (letdown temperature Control Failure, 
Diversion Valve Fails to Shift) when the leaking PORV has 
been identified and Tech Specs have been addressed. 
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Op Test No.: 05000400/2009302 Scenario # _2_ Event # _3_ Page 18 of 45 

Event Description: Letdown Temperature Control Failure, Diversion Valve Fails to Shift 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 

Indications Available: 

Actuate TRG-3 "Letdown Temperature Control Failure, 
Diversion Valve Fails to Shift" 

TK-144 Failed Low (0) 

ALB-07-3-2, DEMIN FLOW DIVERSION HIGH 
TEMP. 

ALB-07-5-5, COMPUTER ALARM CHEM & VOL 
SYSTEMS (When 1 CS-50 is placed to VCT) 

• RESPONDS to alarm and ENTERS APP-ALB-07-3-2. 

• CONFIRM alarm using TI-143, LP Letdown Temperature. 

• VERI FY Automatic Functions: 

o 1 CS-50, Letdown to VCT/Demin, diverts flow to the 
VCT. 

RO • PERFORM Corrective actions: 

o VERIFY that 1 CS-50 diverts flow to the VCT, 
bypassing the BTRS and Purification 
Demineralizers. (NO) 

• Manually positions 1 CS-50 to VCT 

• PERFORM the following as needed to lower letdown 
temperature: 
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Op Test No.: 05000400/2009302 Scenario # _2_ Event # _3_ Page 18 of 45 

Event Description: Letdown Temperature Control Failure, Diversion Valve Fails to Shift 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 

Indications Available: 

Actuate TRG-3 "Letdown Temperature Control Failure, 
Diversion Valve Fails to Shift" 

TK-144 Failed Low (0) 

ALB-07-3-2, DEMIN FLOW DIVERSION HIGH 
TEMP. 

ALB-07-5-5, COMPUTER ALARM CHEM & VOL 
SYSTEMS (When 1 CS-50 is placed to VCT) 

• RESPONDS to alarm and ENTERS APP-ALB-07-3-2. 

• CONFIRM alarm using TI-143, LP Letdown Temperature. 

• VERI FY Automatic Functions: 

o 1 CS-50, Letdown to VCT/Demin, diverts flow to the 
VCT. 

RO • PERFORM Corrective actions: 

o VERIFY that 1 CS-50 diverts flow to the VCT, 
bypassing the BTRS and Purification 
Demineralizers. (NO) 

• Manually positions 1 CS-50 to VCT 

• PERFORM the following as needed to lower letdown 
temperature: 
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Op Test No.: 05000400/2009302 Scenario # _2_ Event # _3_ Page 19 of 45 

Event Description: Letdown Temperature Control Failure. Diversion Valve Fails to Shift 

Time I Position I Applicant's Actions or Behavior 

• VERI FY proper charging flow is established. (YES) 

• LOWER letdown flow. (N/A - CCW Problem) 

• IF CCW flow to the Letdown Heat Exchanger appears low, 
THEN: 

RO 0 TAKE manual control of TK-144. (YES) 

0 OPEN 1CC-337, to raise CCW flow. (YES) 

• Temperature should be established within a 
normal control band of 110 to 120°F 

• Reports to CRS when temperature is in the desired band 

• Contacts Work Control and/or System Engineer for 
SRO assistance. May also contact Chemistry. 

• Initiates Equipment Problem Checklist. 

COMMUNICATOR: If contacted as WCC or System Engineer, provide direction 
to: "maintain flow bypassing the demineralizers until a resin 
damage assessment is completed". 

EVALUATOR NOTE: After letdown temperature has been stabilized initiate 
Event 4 "Grid Frequency Degradation" 
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• Reports to CRS when temperature is in the desired band 

• Contacts Work Control and/or System Engineer for 
SRO assistance. May also contact Chemistry. 

• Initiates Equipment Problem Checklist. 

COMMUNICATOR: If contacted as WCC or System Engineer, provide direction 
to: "maintain flow bypassing the demineralizers until a resin 
damage assessment is completed". 

EVALUATOR NOTE: After letdown temperature has been stabilized initiate 
Event 4 "Grid Frequency Degradation" 

Harris 20098 NRC Scenario 2 November 30, 2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _2 _ Event # _4_ Page 20 of 45 

Event Description: Grid Frequencv Degradation 

TIme I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE This event will have grid frequency degrade to the pOint 
where vital busses will be transferred to the EDGs. Once 
vital bus 1 B-SB and associated 480V busses are 
energized from EDG 'B', initiate event 5. This scenario is 
not designed to swap charging pumps in preparation to 
power 1 A-SA from EDG 'A'. 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG-4 "Lowering Grid Frequency" 

Indications Available: Turbine speed decreasing 

EI-525 lowering (indicated frequency) 

SG levels decrease Slightly 

EVALUATOR NOTE: If grid frequency is not observed by the crew, have the 
Communicator call in as the Load Dispatcher to inform the 
crew that the grid is experiencing frequency problems. 
There are no low frequency alarms • 

J./;?Y ........... " .. ' , .. "< .... .. ;.~"';., .. , .. ~"' ... . ,····"··F •· .. ·c,·".'· ...• ;" ••. ~ .. >.~.".~':'." "j';'.": . <'. .'~.. '. "";?i 
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PROCEDURE NOTE: • This procedure contains no immediate actions. 

• The loss of Off-Site power may require the 
initiation of the Emergency Plan 

REFER TO PEP-110, Emergency Classification and Protective 
SRO Action Recommendations, AND enter EAL Network at entry 

point X. 
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Event Description: Grid Frequencv Degradation 

TIme I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE This event will have grid frequency degrade to the pOint 
where vital busses will be transferred to the EDGs. Once 
vital bus 1 B-SB and associated 480V busses are 
energized from EDG 'B', initiate event 5. This scenario is 
not designed to swap charging pumps in preparation to 
power 1 A-SA from EDG 'A'. 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG-4 "Lowering Grid Frequency" 

Indications Available: Turbine speed decreasing 

EI-525 lowering (indicated frequency) 

SG levels decrease Slightly 

EVALUATOR NOTE: If grid frequency is not observed by the crew, have the 
Communicator call in as the Load Dispatcher to inform the 
crew that the grid is experiencing frequency problems. 
There are no low frequency alarms. 
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PROCEDURE NOTE: • This procedure contains no immediate actions. 

• The loss of Off-Site power may require the 
initiation of the Emergency Plan 

REFER TO PEP-110, Emergency Classification and Protective 
SRO Action Recommendations, AND enter EAL Network at entry 

point X. 

Harris 20098 NRC Scenario 2 November 30,2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _2_ Event # _4_ Page 21 of 45 

Event Description: Grid Frequency Degradation 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: • If frequency drops suddenly and power is greater 
than P-7, the reactor will trip automatically when 
RCP frequency decreases to 57.5 Hz, resulting in 
a turbine trip. 

• Operation of electrical motors with voltage below 
the normal band will increase stator current and 
change torque loading. Component trips, 
insulation and/or bearing damage, shorts, 
grounds, or blown fuses may result. The 
probability of damage is increased with lowering 
voltage and increased operating time. 

PROCEDURE CAUTION: • Operation of the unit between 59.0 and 58.4 Hz 
should be limited to 5 minutes, after which time 
the generator must be taken off-line. 

• Operation below 58.4 Hz is not allowed and the 
generator must be taken off line immediately. 

CHECK Main Generator indications for ANY of the following 
conditions: 

• Generator frequency less than 59 Hz for greater than or 
BOP equal to 5 minutes (NO) 

• Generator frequency less than 58.4 Hz (NO) 

• Turbine speed less than or equal. to 1752 RPM (NO) 

SRO GOTO Step 3. 

BOP CHECK BOTH Emergency Buses ENERGIZED. (YES) 
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Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: • If frequency drops suddenly and power is greater 
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RCP frequency decreases to 57.5 Hz, resulting in 
a turbine trip. 

• Operation of electrical motors with voltage below 
the normal band will increase stator current and 
change torque loading. Component trips, 
insulation and/or bearing damage, shorts, 
grounds, or blown fuses may result. The 
probability of damage is increased with lowering 
voltage and increased operating time. 

PROCEDURE CAUTION: • Operation of the unit between 59.0 and 58.4 Hz 
should be limited to 5 minutes, after which time 
the generator must be taken off-line. 

• Operation below 58.4 Hz is not allowed and the 
generator must be taken off line immediately. 

CHECK Main Generator indications for ANY of the following 
conditions: 

• Generator frequency less than 59 Hz for greater than or 
BOP equal to 5 minutes (NO) 

• Generator frequency less than 58.4 Hz (NO) 

• Turbine speed less than or equal. to 1752 RPM (NO) 

SRO GOTO Step 3. 

BOP CHECK BOTH Emergency Buses ENERGIZED. (YES) 
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Op Test No.: 05000400/2009302 Scenario # _2_ Event # _4_ Page 22 of 45 

Event Description: Grid Frequency Degradation 

Time I Position I Applicant's Actions or Behavior 

SRO 
SECURE unnecessary equipment to minimize component 
damage. 

SRO 
CHECK with the Senior Dispatcher that BOTH of the following 
conditions exist: 

• The system grid is able to provide adequate voltage 
support in the event of a LOCA. (YES) 

• Adequate system frequency can be maintained during 
performance of this procedure. (YES) 

COMMUNICATOR: If Load Dispatcher is contacted, provide information to crew 
that "the grid can support adequate voltage and frequency 
control in the event of a LOCA. Grid frequency appears to be 
stabilizing and we are continuing actions to raise gri~ 
frequency." 

CHECK the Main Generator ONLINE by observing the 
following for adverse trends: (YES) 

• Turbine Speed 

• EI-526, SWYD North Bus Voltage (normally 232.5kV) 
BOP 

EI-527, SWYD South Bus Voltage (normally 232.5kV) • 
• EI-520, Generator Phase Volts (normally 22kV) 

• EI-525, Generator Frequency (normally 60 Hz) 

• EI-567, MegaVars (normally 75 to 175 MVARs out) 

SRO 
NOTIFY the Load Dispatcher of any observed adverse trends. 
(contacted earlier for load reduction) 
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Time I Position I Applicant's Actions or Behavior 

SRO 
SECURE unnecessary equipment to minimize component 
damage. 

SRO 
CHECK with the Senior Dispatcher that BOTH of the following 
conditions exist: 

• The system grid is able to provide adequate voltage 
support in the event of a LOCA. (YES) 

• Adequate system frequency can be maintained during 
performance of this procedure. (YES) 

COMMUNICATOR: If Load Dispatcher is contacted, provide information to crew 
that "the grid can support adequate voltage and frequency 
control in the event of a LOCA. Grid frequency appears to be 
stabilizing and we are continuing actions to raise gri~ 
frequency." 

CHECK the Main Generator ONLINE by observing the 
following for adverse trends: (YES) 

• Turbine Speed 

• EI-526, SWYD North Bus Voltage (normally 232.5kV) 
BOP 

EI-527, SWYD South Bus Voltage (normally 232.5kV) • 
• EI-520, Generator Phase Volts (normally 22kV) 

• EI-525, Generator Frequency (normally 60 Hz) 

• EI-567, MegaVars (normally 75 to 175 MVARs out) 

SRO 
NOTIFY the Load Dispatcher of any observed adverse trends. 
(contacted earlier for load reduction) 
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Op Test No.: 05000400/2009302 Scenario # _2 _ Event # _4_ Page 23 of 45 

Event Description: Grid Frequency Degradation 

Time I Position I Applicant's Actions or Behavior 

• TREND plant electrical parameters per Attachment 1 until 

CREW 
the grid is determined to be STABLE. 

• CHECK for indications of a load rejection during 
performance of this procedure. 

SRO OBSERVE Caution before Step 10 AND GO TO Step 10. 

PROCEDURE CAUTION: • With off-site voltage or system frequency 
unstable, EDGs must NOT be paralleled with off-
site power since severe load swings may occur 
and overload the EDGs. 

• Loss of Service Water flow to an EDG requires 
the affected EDG be stopped. 

CHECK ANY EDG operating paralleled to the Grid. (NO) 

CHECK ALL of the following parameters WITHIN the limits of 
the indicated range: 

• 6.9 kV Emergency Buses - 6550 to 7250 volts: 
BOP 

0 EI-6956A 1 SA, EMER BUS A VOLTS (YES) 

0 EI-6956B1 SB, EMER BUS B VOLTS (YES) 

• Frequency - 59.5 to 60.5 Hz (NO) 

ENERGIZE the Emergency Buses with the associated EDG per 

SRO Attachment 2. 

• Provide direction to BOP to utilize Attachment 2 
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SRO Attachment 2. 

• Provide direction to BOP to utilize Attachment 2 
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Op Test No.: 05000400/2009302 Scenario # _2 _ Event # _4_ Page 24 of 45 

Event Description: Grid Frequency Degradation 

Time I Position I 

RO 

PROCEDURE NOTE: 

BOP 

SRO 

Applicant's Actions or Behavior 

DETERMINE which Emergency Bus is supplying power to the 
operating CSIP. (1A-SA) 

• 

• MDAFW FCVs will get an auto open signal 
(unless an AFW isolation signal is present) when 
either breaker 105 or 125 opens. 

• On a loss of power to an emergency bus the 
associated steam supply valve to the Turbine 
Driven AFW Pump will open. 

• This step will cause CVIS isolation and render 
both Containment Vacuum Reliefs inoperable 
(Tech Spec 3.0.3). 

OPEN the supply breaker to the Emergency Bus NOT 
supplying power to the operating CSIP: 

o Emergency Bus B-SB to Aux Bus E Tie Breaker 125 
SB 

• VERIFY the associated EDG STARTS AND ENERGIZES 
the associated Emergency Bus. 

• TIS 3.0.3/3.6.1.4, CVIS causes both CNMT vacuum relief 
valves to become inoperable. (1 hr Action) 

• TIS 3.8.1.1, Action a: With one off-site circuit inoperable, 
perform surveillance 4.8.1.1 .1.a within 1 hour (every 8 hrs 
thereafter); and Restore the off-site circuit within 72 hours 
or be in at least HOT STANDBY within the next 6 hours and 
COLD SHUTDOWN wlin the following 30 hours; and Verify 
required feature(s) powered from the OPERABLE offsite AC 
source are OPERABLE. 
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or be in at least HOT STANDBY within the next 6 hours and 
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Event Description: Grid Frequency Degradation 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE: TIS 3.8.1.1 is applicable based on BKR 125 being open, 
which no longer satisfies TIS surveillance requirement 
4.8.1.1.a. (OST -1023) 

• VERIFY proper load sequencing for the Emergency Bus 
CREW being ENERGIZED per OMM-004, Post-Trip/Safeguards 

Review, Attachment 12. 

• CHECK the following for the Emergency Bus being 
ENERGIZED: 

BOP 
0 B Sequencer Load Block 9 AUTO ACT COMPLETE 

MAN LOAD PERMITTED light is LIT. 

PROCEDURE CAUTION: • Any TDAFW Pump steam supply valve shut in the 
following step will not automatically re-open if an 
AFW actuation is received. TDAFW FCVs do not 
receive auto-open signals. 

• Stopping a MDAFW Pump powered by the EDG or 
shutting a MDAFW FCV will block further 
automatic actuations until the original condition 
for pump start is cleared. 

CONTROL AFW as necessary to maintain reactor power AND 
SIG levels for plant conditions. 

BOP • Stops TDAFW Pump (already under clearance) 

• Stops MDAFW pump 'B" or closes all AFW flow control 
valves 

Harris 2009B NRC Scenario 2 November 30, 2009 Rev. Final 

Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _2_ Event # _4_ Page 25 of 45 
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Time I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE: TIS 3.8.1.1 is applicable based on BKR 125 being open, 
which no longer satisfies TIS surveillance requirement 
4.8.1.1.a. (OST -1023) 

• VERIFY proper load sequencing for the Emergency Bus 
CREW being ENERGIZED per OMM-004, Post-Trip/Safeguards 

Review, Attachment 12. 

• CHECK the following for the Emergency Bus being 
ENERGIZED: 

BOP 
0 B Sequencer Load Block 9 AUTO ACT COMPLETE 

MAN LOAD PERMITTED light is LIT. 

PROCEDURE CAUTION: • Any TDAFW Pump steam supply valve shut in the 
following step will not automatically re-open if an 
AFW actuation is received. TDAFW FCVs do not 
receive auto-open signals. 

• Stopping a MDAFW Pump powered by the EDG or 
shutting a MDAFW FCV will block further 
automatic actuations until the original condition 
for pump start is cleared. 

CONTROL AFW as necessary to maintain reactor power AND 
SIG levels for plant conditions. 

BOP • Stops TDAFW Pump (already under clearance) 

• Stops MDAFW pump 'B" or closes all AFW flow control 
valves 
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Op Test No.: 05000400/2009302 Scenario # _2_ Event # _4_ Page 26 of 45 

Event Description: Grid Frequency Degradation 

Time I Position .1 Applicant's Actions or Behavior 

PROCEDURE NOTE: Energizing 480V Emergency Buses will restore power 
to the following: 

• PZR Heater Banks 

• PZR PORV Block Valves 

• Air Compressors (Compressors will not auto 
start) 

• 125 VDC Battery Chargers 

I I 
EVALUATOR'S NOTE: Direct Booth Operator to insert Event 5, resulting in 

degradation of frequency requiring a reactor trip. This 
scenario is not intended to have the crew swap 
charging pumps. 

BOOTH OPERATOR: When directed by Lead Evaluator: Actuate Trigger-5 

"Grid Frequency degrades requiring RxTrip" 
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Event Description: Grid Frequency Degradation 
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PROCEDURE NOTE: Energizing 480V Emergency Buses will restore power 
to the following: 

• PZR Heater Banks 

• PZR PORV Block Valves 

• Air Compressors (Compressors will not auto 
start) 

• 125 VDC Battery Chargers 

I I 
EVALUATOR'S NOTE: Direct Booth Operator to insert Event 5, resulting in 

degradation of frequency requiring a reactor trip. This 
scenario is not intended to have the crew swap 
charging pumps. 

BOOTH OPERATOR: When directed by Lead Evaluator: Actuate Trigger-5 

"Grid Frequency degrades requiring RxTrip" 
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Op Test No.: 05000400/2009302 Scenario # _2_ Event # _5_ Page 27 of 45 

Event Description: Grid Frequency Further Degrades. requires Reactor Trip 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: Event 5 will initiate the following sequence of events: 

• Grid frequency further degrades requiring Rx Trip per 
AOP-028, enter PATH-1 

• Turbine Auto Trip fails, PATH-1 RNOs implemented to 
close turbine governor valves 

• LOSS OF HEAT SINK - Loss of both feed pumps (MFP 
'A' 10 sees after Rx trip, MFP 'B' 50 secs). Loss of both 
AFW pumps (AFW Pump' A' 4 min. after reactor trip, 
AFW Pump 'B' 5 min. after reactor trip). Entry into FRP 
H.1, success path utilizing condensate pumps to 
establish heat sink. 

Indications Available: ALB-022-4-3, GENERATOR VOLTAGEIFREQ 
RATIO/HIGH OR UNDER FREQ 

CREW 
Responds to alarm and identifies frequency conditions 
requiring a trip of the reactor. 

SRO Directs MANUAL reactor trip. 

..•• "~.<. . ........ I><SRO;···· Enters~PATH21< ~,~ :,'" :i~: .' ·i~)~~}.. " .........~> ..... :" <~~ I.;.~:.<:..~ .... . ,"',: :"'.r:~-'.~,.::':,; <~: <~~ /;/" 
'(.>" '.' ,.~.>. .>.L '.: ..•..... :;,.: , .~: 

RO Initiates a MANUAL reactor trip. 

CREW Performs PATH-1 immediate actions. 
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Event Description: Grid Frequency Further Degrades. requires Reactor Trip 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: Event 5 will initiate the following sequence of events: 

• Grid frequency further degrades requiring Rx Trip per 
AOP-028, enter PATH-1 

• Turbine Auto Trip fails, PATH-1 RNOs implemented to 
close turbine governor valves 

• LOSS OF HEAT SINK - Loss of both feed pumps (MFP 
'A' 10 sees after Rx trip, MFP 'B' 50 secs). Loss of both 
AFW pumps (AFW Pump' A' 4 min. after reactor trip, 
AFW Pump 'B' 5 min. after reactor trip). Entry into FRP 
H.1, success path utilizing condensate pumps to 
establish heat sink. 

Indications Available: ALB-022-4-3, GENERATOR VOLTAGEIFREQ 
RATIO/HIGH OR UNDER FREQ 

CREW 
Responds to alarm and identifies frequency conditions 
requiring a trip of the reactor. 

SRO Directs MANUAL reactor trip. 

:~:{> .... ". /< SRO;······· Enters~PAtH21 ... 
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RO Initiates a MANUAL reactor trip. 

CREW Performs PATH-1 immediate actions. 
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Event Description: Reactor Trip with Turbine Auto Trip Failure 

Time 

Immediate 
Actions 

Immediate 
Actions 

Immediate 
Actions 

I Position I 

RO 

BOP 

RO 

Applicant's Actions or Behavior 

VERI FY Reactor Trip: 

• AUTO or MANUAL Reactor Trip successful: 

• CHECK for any of the following: 

• TRIP breakers RTA and BYA OPEN (YES) 

• TRIP breakers RTB and BYB OPEN (YES) 

• ROD Bottom lights LIT (YES) 

• NEUTRON flux decreasing (YES) 

VERIFY power to AC Emergency Buses: 

• 1 A-SA and 18-SB Buses energized by Off-site power or 
EDG's (YES, 1 A-SA by Off-site, 1 B-SB by EDG 'B') 

CHECK SI Actuation (NO) 

SI Required (NO) 
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Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 
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PROCEDURE NOTE: Foldout applies. 

EVALUATOR NOTE: No EPP-004 Foldout criteria apply in this scenario. 

The A and B MDAFW will trip 4 and 5 minutes 
(respectively) after the reactor trip. 

At this point the crew may recognize that both MFW pumps 
CREW have tripped and identify when the MDAFW pumps trip to 

challenge heat sink. 

BOP 
Starts the 'B' MDAFW pump (may have left running, controls 
flow to SGs with flow control valves) 

SRO 
Informs Shift Manager to evaluate EAL Network Using Entry 
Point x. 

Check RCS Temperature: 

• Check SG blowdown isolation valves - SHUT (YES) 

BOP Stabilize AND maintain temperature between 555°F AND 559°F 
using Table 1. 

• Control feed flow and steam dump to stabilize temperature 
between 555°F AND 559°F 

RO Check RCP Status: 

• Check RCPs - AT LEAST ONE RUNNING (YES) 
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PROCEDURE NOTE: Foldout applies. 

EVALUATOR NOTE: No EPP-004 Foldout criteria apply in this scenario. 

The A and B MDAFW will trip 4 and 5 minutes 
(respectively) after the reactor trip. 

At this point the crew may recognize that both MFW pumps 
CREW have tripped and identify when the MDAFW pumps trip to 

challenge heat sink. 

BOP 
Starts the 'B' MDAFW pump (may have left running, controls 
flow to SGs with flow control valves) 

SRO 
Informs Shift Manager to evaluate EAL Network Using Entry 
Point x. 

Check RCS Temperature: 

• Check SG blowdown isolation valves - SHUT (YES) 

BOP Stabilize AND maintain temperature between 555°F AND 559°F 
using Table 1. 

• Control feed flow and steam dump to stabilize temperature 
between 555°F AND 559°F 

RO Check RCP Status: 

• Check RCPs - AT LEAST ONE RUNNING (YES) 
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Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

Check Feed System Status: 

• RCS Temperature - LESS THAN 564°F (YES) 

BOP • Verify feed reg valves - SHUT (YES) 

CREW 

COMMUNICATOR: 

• Check feed flow to SGs - GREATER THAN 210 KPPH 
(currently YES, but should report later when MDAFW 
Pump 'A' is tripped and 'B' MDAFW Pump is tripped) 

Contacts AO to investigate loss of MDAFW Pumps as they are 
recognized. 

If dispatched to investigate cause of loss of MFW and 
MDAFW pumps, wait approximately 2 minutes then 
report that "overcurrent flags are tripped for all 
breakers, and that there are no adverse indications 
locally at the pumps." 

Check Control Rod Status: 

RO • Check DRPI- AVAILABLE (YES) 

EVALUATOR NOTE: 

• Verify all control rods - FULLY INSERTED (YES) 

,,.~~~~!tfbnst&.Fffl~·Htj~f8.II()Win9.triPC9f~;Bt.·~q~~PtJmpltThisi. 
·.pym,pJripping\Yill.imm,ecJiat~ly.caLJ~e·~ .. RE,D:onHE»,]SINK.k·· .. 
'~6ni~ct~WCG(ifri()fal:ead~.d()h~X~t()bbt~iflaS~i~tan6~t6··~ .•..•... 
I~Sfqr~j~FviorMFWpump~t9;.~~rv~9f?~i:'~~~~c.;· . 

The crew's success path for this scenario is to 
depressurize a SG and establish feed using the 
Condensate System. 
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Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

Check Feed System Status: 

• RCS Temperature - LESS THAN 564°F (YES) 

BOP • Verify feed reg valves - SHUT (YES) 

CREW 

COMMUNICATOR: 

• Check feed flow to SGs - GREATER THAN 210 KPPH 
(currently YES, but should report later when MDAFW 
Pump 'A' is tripped and 'B' MDAFW Pump is tripped) 

Contacts AO to investigate loss of MDAFW Pumps as they are 
recognized. 

If dispatched to investigate cause of loss of MFW and 
MDAFW pumps, wait approximately 2 minutes then 
report that "overcurrent flags are tripped for all 
breakers, and that there are no adverse indications 
locally at the pumps." 

Check Control Rod Status: 

RO • Check DRPI- AVAILABLE (YES) 

EVALUATOR NOTE: 

• Verify all control rods - FULLY INSERTED (YES) 
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The crew's success path for this scenario is to 
depressurize a SG and establish feed using the 
Condensate System. 
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Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: As soon as FRP-H.1 is entered, direct the Booth 
Operator to activate Trigger 6 "Restore bus frequency 
to 60 Hz" (ramped in over 3 minutes). 

COMMUNICATOR: 

SRO 

Monitor bus frequency and immediately notify the 
MCR as the Load Dispatcher when frequency returns 
to 60 Hz. Inform crew that frequency has been 
restored and has been stabilized. 

PERFORM the following: 

• IMPLEMENT function restoration procedures as required. 

• Informs Shift Manager to EVALUATE EAL Network using 
entry Point X. (Refer to PEP-11 0) 
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Event Description: 

Time I Position 

RO 

SRO 

BOP 

loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

I Applicant's Actions or Behavior 

CHECK Secondary Heat Sink Requirements: 

• RCS pressure - GREATER THAN ANY NON-FAULTED 
SG PRESSURE. (YES) 

• RCS temperature - GREATER THAN 350°F [330°F]. 
(YES) 

• STOP any running RHR pumps. (N/A) 

Foldout applies: 

FOLDOUT 

o Res BLEEP AND FEED INITIATION CRITERIA 

.u: a.ny of thCl following occ.urs. IHEti 1:lUlediat.ely perform St:eps 12 
through 21 for ReS bleed and feed. 

o SG wide rans. level - ANY TWO LESS THAN 15% (30llJ 

o PRZ pre.suro - GR:&ATER THAN OR EQUAL TO 2335 PSIG DUE TO LOSS 
OF SECONDARY IfilAT SINK 

o ReS temperature A.t:m. pressure . INCREASING DUE TO LOSS OF 
SECONDARY BEAT SINK 

I) COLD l$G RECIRClILATION SWITCHQVBR CRITERIA 

.ll. RWST level decreases to leGS than 23.4'4 (Zllt LOlfRLo1( alarm). !HIDi 
GO TO ErP-OIO. "TRANSFER TO COLD LEG RECIRCULATION". Step 1. 

o AfW SIJPPLY MTCHOVER CRITERIA 

n: CST level decreases to les8 than 10'¥.. nmH switch the AFW 'Water 
supply to <he ESl! aystem using OP-137. "AUXILIARY FBEDWATER SYSTEM". 
Se-.(,.:tion 8.1. 

o BUR RESTART CRITeRIA 

If ReS pressure decreases to les8 than 2:30 PSIG in an uncontrolled 
IlIsnner • .IHEH restar't RHR pUtllp~ to supply water "to th~ Res. 

CHECK SG Blowdown and SG Sample Valves shut (YES) 
(COMPLETED IN EPP-004) 
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Op Test No.: 05000400/2009302 Scenario # _2 _ Event # _7_ Page 33 of 45 

Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

ESTABLISH AFW Flow to at least ONE SG: 

• OBSERVE MCB indications to determine cause of AFW 
failure: 

0 CST level (NO) 

0 MDAFW pump power supplies (NO) 

0 TDAFW pump steam supply valves (YES) 

0 TDAFW pump speed controller (NO) 

BOP/SRO 0 TDAFW pump control power (NO) 

0 AFW valve alignment (NO) 

• TRY to restore AFW flow at the MCB. (Refer to Attachment 
1 for guidance of rate of feed flow.) 

(Refer to OP-137, Auxiliary Feedwater System, for 
guidance regarding AFW pump operations, precautions 
and limitations and valve operation.) 

• TOTAL feed flow to SGs - GREATER THAN 210 KPPH. 
(NO) 

BOP/SRO 
PERFORM the following: 

• CONTINUE attempts to restore AFW flow at the MCB. 

SRO OBSERVE NOTE prior to Step 5 AND continue with Step 5. 

PROCEDURE NOTE: After stopping all RCPs and placing steam dump in the 
steam pressure mode, RCS pressure and temperature 
will increase as natural circulation is established. A 
large loop L\ T prior to PRZ PORV opening confirms 
natural circulation. This must be considered while 
evaluating bleed and feed criteria. 
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Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

RO 
Stop Heat Input From RCP Operations: 

• STOPs ALL RCP. 

CHECK all of the following to determine if steam can be 
dumped to condenser: 

• 
BOP 

CHECK any intact SG MSIV - OPEN. (YES) 

• CHECK condenser available (C-9) light (BPLB 3-3) - LIT. 
(YES) 

• STEAM dump control system - AVAILABLE. (YES) 

EVALUATOR NOTE: The following three substeps may VERIFY actions 
completed in EPP-004. 

• PLACE steam dump pressure controller in manual AND 
decrease output to 0%. 

BOP • PLACE steam dump mode select switch in STEAM 
PRESS. 

• ADJUST steam dump controller setpoint to 84% (1092 
PSIG) AND place in auto. 

BOP ESTABLISH Main FW Flow to at least ONE SG: 

• CHECK condensate system -IN SERVICE. (YES) 

• SUPPORT condition for FW startup - AVAILABLE. (NO, 
both pumps are tripped on overcurrent and unavailable) 

• POWER to at least ONE Main FW pump -
AVAILABLE. (YES) 

• PP-1 0212 - ENERGIZED. (YES) 
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both pumps are tripped on overcurrent and unavailable) 

• POWER to at least ONE Main FW pump -
AVAILABLE. (YES) 

• PP-1 0212 - ENERGIZED. (YES) 
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Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

SRO 
WHEN support conditions met, THEN do Steps 6c AND d. 

Observe CAUTION prior to Step 8 AND GO TO Step 8. 

PROCEDURE CAUTION: Following block of automatic SI actuation, manual SI 
actuation may be required if conditions degrade. 
(Examples of degraded conditions are the inability to 
maintain or restore PRZ level, RVLlS indication or RCS 
subcooling.) 

PROCEDURE NOTE: After the low steam pressure SI signal is blocked, main 
steamline isolation will occur if the high steam 
pressure rate setpoint is exceeded. 

RO 

Evaluator Note: 

DEPRESSURIZE RCS AND BLOCK Low Steam Pressure SI: 

• CHECK SI - IN SERVICE (NO) 

• GO TO Step 8e. 

DEPRESSURIZE RCS to between 1900 PSIG AND 1950 PSIG 

• CHECK letdown -IN SERVICE (yES) 

• DEPRESSURIZE using auxiliary spray. 

BLOCK SI Signals: 

• Low PRZ pressure 

• Low steam pressure 

MAINTAIN pressure less than 1950 PSIG .. 

RCS pressure will need to be monitored or it will continue to 
decrease with AUX spray until noticed. This may also result 
in letdown isolation. If VCT level drops <5%, CSIP suction will 
swap the RWST. 
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Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: Depressurizing only one SG minimizes the likelihood 
of reaching the "bleed and feed" criteria (due to 
lowering SG level) AND the likelihood of the 
appearance of degraded plant conditions that might 
require manual SI actuation. 

The preferred SG to depressurize is the intact SG with 
the highest indicated wide range level. 

A second SG may be depressurized if condensate flow 
cannot be established to the first SG depressurized. 

DEPRESSURIZE One SG To Less Than 500 PSIG AND 
ESTABLISH Condensate Flow: 

• IDENTIFY the SG to be depressurized. 

• SHUT the following valves for the SGs that are NOT to be 
depressurized. 

• MSIVs (A & B, 1 MS-80 & 1 MS-82) 

BOP • MSIV bypass valves 

• SG main Steam drain isolation before MSIV (A & B, 
1 MS-231 & 1 MS-266) 

DUMP steam at maximum rate to depressurize identified to SG 
to 500 PSIG using any of the following (listed in order of 
preference): 

• Condenser steam dump 

ESTABLISH condensate flow using Attachment 3. 
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PROCEDURE NOTE: This attachment provides instructions for establishing 

condensate flow to one SG to restore secondary heat 
sink. It may also be used as a reference for 
establishing condensate flow to SGs while 
implementing other EOPs. 

EVALUATOR NOTE: 

BOP 

The low steam pressure SI blocked, main steam line 
isolation will occur if the high steam pressure rate 
setpoint is exceeded. 

If an action or its contingency in this attachment can 
NOT be accomplished, the operator should return to 
the step in effect, while continuing efforts to establish 
condensate flow. 

FRP-H.1 Attachment 3 is attached on the end of this 
scenario guide for use if desired. 

CHECK Primary and Secondary Conditions To Allow 
Establishing Condensate Flow: 

• CHECK low steam SG pressure SI - BLOCKED (YES) 

• CHECK SG pressure for SG to which condensate flow is to 
be established - LESS THAN 500 (NO) 

• GO To Step 2. 

PROCEDURE NOTE: The preferred SG to depressurize is the intact SG with 
the highest indicated wide range level. 

EVALUATOR NOTE: While depressurizing SGs with steam dumps, the 
MSIVs may close automatically requiring use of SG 
PORVs. 
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Op Test No.: 05000400/2009302 Scenario # _2 _ Event # _7_ Page 37 of 45 

Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I 

PROCEDURE NOTE: 

EVALUATOR NOTE: 

BOP 

Applicant's Actions or Behavior 

This attachment provides instructions for establishing 
condensate flow to one SG to restore secondary heat 
sink. It may also be used as a reference for 
establishing condensate flow to SGs while 
implementing other EOPs. 

The low steam pressure SI blocked, main steam line 
isolation will occur if the high steam pressure rate 
setpoint is exceeded. 

If an action or its contingency in this attachment can 
NOT be accomplished, the operator should return to 
the step in effect, while continuing efforts to establish 
condensate flow. 

FRP-H.1 Attachment 3 is attached on the end of this 
scenario guide for use if desired. 

CHECK Primary and Secondary Conditions To Allow 
Establishing Condensate Flow: 

• CHECK low steam SG pressure SI - BLOCKED (YES) 

• CHECK SG pressure for SG to which condensate flow is to 
be established - LESS THAN 500 (NO) 

• GO To Step 2. 

PROCEDURE NOTE: The preferred SG to depressurize is the intact SG with 
the highest indicated wide range level. 

EVALUATOR NOTE: While depressurizing SGs with steam dumps, the 
MSIVs may close automatically requiring use of SG 
PORVs. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _2_ Event # _7_ Page 38 of 45 

Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

Depressurize One SG To Less Than 500 PSIG: 
• Identify the SG to be depressurized. 
• Shut the following valves for the SGs that are NOT to be 

depressurized. 
o MSIVs 
o MSIV bypass valves 
o SG main steam drain isolations before MSIV: 

• SG A: 1 MS-231 
• SG B: 1 MS-266 
• SG C: 1 MS-301 

• Dump steam at maximum rate to depressurize identified SG 
BOP to 500 PSIG using any of the following (listed in order of 

preference): 
o Condenser steam dump 
o SG PORVs 
o Locally operate SG PORVs using OP-126, 

"MAIN STEAM, EXTRACTION STEAM, AND 
STEAM DUMP SYSTEMS", Section 8.2. 

o TDAFW pump 

CHECK Condensate System Status: 

• At least one condensate - RUNNING (YES) 

• At least one condensate booster pump - RUNNING (YES) 

PROCEDURE NOTE: The main FW pump discharge valve control switches 
must be held in the OPEN position to open the valves 
with the main FW pumps stopped. 

OPEN The Following Valves: 

• Low pressure FW heater bypass valves: (1 CE-330/1 CE-

BOP 359) 

• High pressure FW heater bypass valves: (1 FW-110) 

• Main FW pump discharge valves: (1 FW-29/1 FW-60) 
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• Main FW pump discharge valves: (1 FW-29/1 FW-60) 
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Appendix D Operator Action Form ES-D~2 

Op Test No.: 05000400/2009302 Scenario # _2_ Event # _7_ Page 39 of 45 

Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

RD RESET SI. (Not active) 

. 
CREW 

Manually Realign Safeguards Equipment Following A Loss Of 
Offsite Power. (Refer to PATH-1 GUIDE, Attachment 2.) (NA) 

RESET FW Isolation. (NOT ACTIVE) 

PLACE Feed Reg Bypass Controllers In Manual AND Set 
Output To Zero. 

RESET AND open main FW isolation valve(s): (All open 
already) 

• 
BOP 

1 FW-159 (A SG) 

• 1 FW-277 (B SG) 

• 1 FW-217 (C SG) 

SHUT Main FW Pump Recirc Valves: (1 FW-8/1 FW-39) 
(Already SHUT) 

PLACE Condensate Booster Pump Controllers In Manual AND 
Control Discharge Pressure At 600 PSIG. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _2 _ Event # _7_ Page 40 of 45 

Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: 

COMMUNICATOR: 

Local checks for flow noise may be used to confirm 
the presence of flow. 

When directed to go to desired FRV Bypass valve, wait 
2 minutes, then report that you are standing by as 
requested. Monitor for flow on simulator. 

In order to monitor for flow, open the monitored 
parameter file - Plant Status Monitor CFW. The 
following parameters can be utilized to identify when 
flow starts 

• Line 21: wcfw479(1) FRV Bypass Valve A flow 

• Line 22: wcfw479(2) FRV Bypass Valve B flow 

• Line 23: wcfw479(3) FRV Bypass Valve C flow 

ESTABLISH Feed Flow To SG(s): 

BOP (Refer to Attachment 1 while performing actions that restore 
feed flow.) 

EVALUATOR NOTE: When restoring heatsink using Condensate flow 
before RCS Bleed And Feed: IF wide range RCS Tcold is 
stable at OR trending to the saturation temperature 
corresponding to the depressurized SG pressure, THEN 
feed the depressurized SG without restriction on rate. 

~SJ"A§LISH;f~eHJlqW~lJ~irg.g.tI..09~IIYX~~t~511sB~fee~JlowfJ~fhg2 

;~g~~1~~1~~jl~~~~~~~t';;, " .' ;.: 
;~",;:,"', '~'-:;;,::-'l,',<t ,,"\ ">'~/'7 """",,~::,,", 

:.(~f~nd~~cJi~~st~bli~KFeeJj~~t~f?iQWjf6to •. ~i)i~~~t6ne;·SG,···)·· 
before: RCSfeea~and~~I~~d iSrEl9yjredh. .) ... ~) .. i·.·· 

,':" ' ,; , ,/Y ;- ,', " "",,, ,,; , ,>', ',:;/": ',>/, ~: ,:~;>:",' ",«' ,: ", '" " '~T"\:"'!'~,--~':O'/' ' ' '/, <:", ~,;::::;'" 

EVALUATOR NOTE: Terminate the scenario once feed flow has been established 
and at least one SG NR level is at or trending to 25%. 
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Op Test No.: 05000400/2009302 Scenario # _2 _ Event # _7_ Page 40 of 45 

Event Description: Loss Of Heat Sink Both Main FW Pumps Trip and No AFW 

Time I Position I Applicant's Actions or Behavior 
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• Line 23: wcfw479(3) FRV Bypass Valve C flow 

ESTABLISH Feed Flow To SG(s): 

BOP (Refer to Attachment 1 while performing actions that restore 
feed flow.) 
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before RCS Bleed And Feed: IF wide range RCS Tcold is 
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corresponding to the depressurized SG pressure, THEN 
feed the depressurized SG without restriction on rate. 

~SJ"A§LISH;f~eHJlqW~lJ~irg.g.tI..09~IIYX~~t~511sB~fee~JlowfJ~fhg2 

)~~l~~~~~~~~~t;~~~~J';,;" .' ;<", 
;~",;:,"', '~'-:;;,::-'l,',<t ,,"\ ">'~/'7 """",,~::,,", 
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,':" ' ,; , ,/Y ;- ,', " "",,, ,,; , ,>', ',:;/": ',>/, ~: ,:~;>:",' ",«' ,: ", '" " '~T"\:"'!'~,--~':O'/' ' ' '/, <:", ~,;::::;'" 

EVALUATOR NOTE: Terminate the scenario once feed flow has been established 
and at least one SG NR level is at or trending to 25%. 
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Attachment 1 FRP-H.l Attachment 3 

HSPONS! TO LOSS orS!COllDART B!4'l' 1M 

AttaebMl:l.-e l 
Sheet 1 qf 5 

!S'fMtISlmlG ~ !LOtf: TO SSt 

Thie .tt~u::lt.un.t pr~u lutruettO'M fer esttbU.bina 
C(lM-m ... t. fl(IY to (In. SQ t'O re.tor..eeQl)duy heat .rink. 
It MY al.o 1M UHd u • ruerGu!or .. t&bU~1 
e(lMC"'« fl(IY t'O SG. whU. 1mplftentinl othu W." 

(I Th. l<:IY .'tUlll ,re.~. s:r 1>lo.;;lced. Min .'tMfll Un. 11JOUtiQl) 
Will (lccur 1f tb. hip ..e.-. l)" ... ure r«t. .etpoint i. 
a.cuded. 

(I If .a aet1<m (lr it. eODt1t:t&en<;y 111 thi. &tUcilment ¢D m 
be accoapU.hed. 'the 0lHlr.tor Gould return to the .tep ill 
.fleet. ftile continulnl effort. to nu1>UIh eQndllmAU 
flow. 

1. Cbe¢k Pr:!ury ad !ke<>n(J;u7 
Cond1t1<>n. To All(IY !.ttbli.hlnl 
Condllm ... t. !'l(IY~ 

a. Cheek low .te .. SG pcu.u". 
$1 • :atOCXSD 

b. Cheek 5G pc.nuN for SG to 
whlcb eondeuate flow 1. to 
be nubl1.hed ~ LESS 'l1WI 
500 eSIS 

I 

•• ~ ReS pre •• ure i. 1 ••• 
tbu 2000 PSIG-. lDtI blQelc. 
SI liplflt 

Q tow ?RZ pr ••• ure 

I 

Form ES-D-2 
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Attachment 1 FRP-H.l Attachment 3 

AttaehaelJt 3 
Shet!'t 2 Qf , 

!SfmIS'l1'IlG <XlND!NtiT! !LOW '1'0 ss. 

:lmD.1 Th. prduu:d Sil to depr*"l,u:ize u tM lntaet SG v1tb the 
b1pett iM~uted wWe I:'.n ... 1."1. 

Z. Depruwdz:. ene SS '1'0 !..ue Thu 
500 PUGf 

a. ltanti'fy the SG to "' 
depr ••• ur:tl:ed + 

b. Shut: the foll(')lW;1:Qa v~vu 
tor the SS. that are !i!lt to 
be ta?n.Wt'ind.. 

KSIV, 

KSIV by"u. v.lft. 

SG utn I't .... dr:a1o 
1.01atloo. before 
KSIVl 

SG A; 11fS - 231 
SG at 19S-266 
SG c; tHS· 301 

e. nu.p I't .... at _lxi.lI. rate 
to depte •• urin identified 
Sil to 500 ~SIG u.in.a ~y of 
tM follc.1na (Ul'ted In 
ot4er of ptetereftet}; 

1) C¢Mt'nRt' Rum dulllP 

2} SG l'ORV •. 

3) I.oeally Ofterate SG 
POlV. ulina ap·126. 
~KAIK mAH. 
!1TlACTIOH STIAK. AND 
S'!1Wf DUMP SYS'l'!HS". 
Seetlon 8.2. 

I 

b. Shut tha follc.1na val v •• 
tQ'C' the SG to k 
depruwd.nd. 

o MSIV 

0' HJIV bypa •• valve 

o SS ma~ .t ... drain. 
14Q1at1rm before HSIV~ 

Sil AI IHS-211 
sSe lh lMS~ 166 
SG c: IHS-301 

I 

Form ES-D-2 
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Attachment 1 FRP-H.l Attachment 3 

R!SPONS! TO LOSS 01 S~Y DA1' srNI 

An&ehnBt 3 
Shut 3 of 5 

!STAaLISImlG OONttBNSA'l'! 'LOW TO sa. 

J. CM¢k Condenate Sy.taI tt .. tu. f 

... At le .. t eme eoM.nAte 
pusp • Ilt!Rllltll'G 

b. At 1e .. t one CQM.note 
booctee puap • II.ttmmlG 

a. Place;me cQMenAte PWif 
m •• rvtee. 

(Refer to Of-lJ •• 
~CON'O!NSAn S'l"ft!3r'. 
h.et1<1n 5.3.) 

b. Place one eoMenute 
1>oonu pump tn "n1c •• 

{Refer to OP-13 •• 
~CON'O!MSAn mT!H". 
heti<ln 5.5.} 

l!QD.: TM mn N PWIII 4J.4CW,. v,-lYe CQllttt:'ol M'tehel Mit k beld. m 
the OPEK poc;1ttem to open the vdvu 'WIth the adn !V PWIII' 
.tQPpe4. 

4. Ope TM Jollowtn, Valvu: 

o !.(Iw pl' ... l.Ir. IV butn byp.... valvu ~ 

I) !ish pre.fure rw heater 
bypau valvu~ 

ll!'1l-U() 

o Haln !V puap ~14Cbar,. 
val"..: 

1!V-29 
1!V-60 

I I 
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Attachment 1 FRP-H.l Attachment 3 

Att&~b.JIqt 3 
Sheet .~ of 5. 

IS'1'MLIS'laNG CONO!If$.A.T! !L(lIf TO SSI 

S. It.ut SI. !l. lAY tratn of Sf 'dll mr:t 
relet .at HCB. ~ r .. et at Sst'S 
Ullft, PA1H-l GOlD!. 

6. Manually llealJ.p S&f'ellU"rd. 
EqUlpaeBt Poll~aA to.. Of 
Offdtt: P4wu, 

(:bter: to PATR-1 GOIU • 
.Attaclm:lent. 2:.) 

,. Rent FIl Il<Il.aUon. 

a. Pl~. F.ed a., :ayp&" 
Controllers 14 lfuu.al AND :kt 
Output To Zero, 

9. Ituet AND opu Min rw 11<1l.attOA 
v.lve(.h 

1111-159 {A SS) 
In-an (a SS) 
1n-117 <c sen 

10. Shut lof&ln !'II !up l.elre Val veI'l 

1'&'IH) 
rrw·39 

11. P1~.CoMen"U!OOftn!uap 
Corrt~ller. fA Katlual AN)) 
Control DiCCMt'p Pren'Un At 
600 PUG. 

I 

Attael1aent 12. 

toc&lly .butuin PW pump re<:irc:: 
.annal i.o1ation v.lve(.)~ 

I I?ap 56 of sa 
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Attachment 1 FRP-H.l Attachment 3 

A'tt.~h_n:c 3 
Shut ,5 of S 

!ftAaLlmnm CONO!IfSATl !tmlTO sca 

HQD.= thea! ebt¢lu: f<)" flov no1 •• U1 be u.ed to eonfielll the pee'ime. 
<)f flow.; 

12:. !t:ubl1.h Peed new to SGb;) t 

{btu to At~nt 1 vh11e 
putoelll1n, .et1>OM that " ... 'toee 
t.ed fl"".} 

•• Eftablln f"4 flQIW uClna 
the 1.-4 "*' bypac. valve. 
tt:'OlII the HCB. 

b, Pee'" flov to SG{c} -
!STABLXSDtt 

I 

• !NO • 

a. Loulll e'tabl~h feft tl<tW 
UIIina tlI:e Ned ee .. bypu. 
valve •• 

{btee 'to OP·134.01. .pw 
$~. Section 8 ••• ) 

b. P."fo~ tbe follovina; 

1) Verify ~ JW block 
valv.{.) • OPEN; 

IPW-13C (A OO) 
IPW'24~ Us 00) 
ll'W~139 (C $G) 

l) toeally ntabUe ted 
new It..ina the f,j!ltd 
re, ydv.<I}. 

(ltdu to OP-134.01. 
"PV SYSTEM-. 
Section 9.3.) 

I 
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Turnover 

Plant Status 

• The unit is at 100 percent power 

• Due to problems with the TDAFW Pump, the crew is being directed to shut down 

the plant IA W with GP-006, Normal Plant Shutdown. GP-006 has been 

completed by the previous shift up through section 5.2, step 3. Shutdown is to 

commence at 4 DEH Units/min to support being in Mode 3 within the next 6 

hours. 

• RCS Boron 964 ppm 

• Current rod position is CBD @ 218 steps 

• MOL conditions 

• 'A' Train equipment is in service 

• Normal Dayshift 

• Status Board is updated 

• This is a Rl Activity but will be performed without a Reactivity Manager 

Equipment Out of Service: 

• The TDAFW Pump has been out of service for 62 hours and is not expected to be 
back in service for an additional 24 hours due to damaged over speed trip device. 
LCO 3.7.1.2 action 'a' is in effect. 

• The "A" Boric Acid Transfer Pump is OOS for motor replacement and is 
expected to be returned to service in 6 hours. 

Reactivity PlanlBrief: 

• Use attached Reactivity Plan to continue to take plant offline at 4 DEH 

UnitsiMin. 

Risk Assessment: 

• Qualitative YELLOW due to down power 
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This is the reactivity plan for the Cycle 16 MOL Shutdown at 4MWe/minute. 

The times listed on the POWERTRAX output shown below correspond to elapsed time for the 
modeled power transient. 

POWERTRAX Operating Strategy Generator Module 
CY16MOLlooa/Shtdwna 
Date: 05/06/09 
Time: 07:40:41 
Page: 1 

Step Date Time Power ppm B Gal Bor Gal Oil R Step AFD AO-XE K Effective 

1 090101 090000 100.0 964 104 o 218 -4.3 1.4 0.99870 
2 090101 091000 95.8 976 94 o 210 -3.7 1.4 0.99872 
3 090101 092000 91.7 987 82 o 205 -2.9 1.4 0.99870 
4 090101 093000 87.5 997 77 o 200 -2.5 1.3 0.99872 
5 090101 094000 83.3 1006 63 o 195 -2.1 1.3 0.99872 
6 090101 095000 79.2 1013 61 o 190 -2.0 1.2 0.99872 
7 090101 100000 75.0 1020 53 o 185 -2.0 1.1 0.99871 
8 090101 101000 70.8 1027 46 o 180 -2.0 1.0 0.99871 
9 090101 102000 66.7 1032 44 o 175 -2.2 0.9 0.99871 

10 090101 103000 62.5 1037 40 o 170 -2.3 0.8 0.99871 
11 090101 104000 58.3 1042 38 o 165 -2.4 0.7 0.99871 
12 090101 105000 54.0 1046 28 o 160 -2.5 0.6 0.99871 
13 090101 110000 50.0 1049 29 o 155 -2.6 0.6 0.99871 
14 090101 111000 45.8 1053 24 o 150 -2.5 0.5 0.99871 
15 090101 112000 41.7 1056 24 o 145 -2.5 0.4 0.99871 
16 090101 113000 37.5 1058 21 o 140 -2.3 0.3 0.99871 
17 090101 114000 33.3 1061 17 o 135 -2.1 0.3 0.99869 
18 090101 115000 29.2 1063 61 o 130 -1.7 0.2 0.99870 
19 090101 120000 25.0 1070 9 o 130 -1.0 0.1 0.99870 
20 090101 121000 21.0 1071 11 o 125 -0.6 0.0 0.99870 
21 090101 122000 17.0 1072 8 o 120 -0.2 -0.1 0.99870 
22 090101 123000 13.0 1073 16 o 115 0.2 -0.2 0.99870 
23 090101 124000 9.0 1075 15 o 110 0.5 -0.3 0.99870 
24 090101 125000 5.0 1077 60 o 105 0.5 -0.4 0.99870 
25 090101 130000 0.0 1083 80 o 100 0.0 -0.6 0.99870 
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Appendix D Scenario Outline Form ES-D-1 

Facility: SHEARON-HARRIS Scenario No.: 3 Op Test No.: 05000400/2009302 

Examiners: Operators: 

Initial Conditions: • IC-11, MOL, 90% power, started up 9 hrs ago from Rx Trip 21 hours ago 

• The TDAFW Pump has been Out of Service for 6 hours and is not expected to 
be back in service for an additional 24 hours. LCO 3.7.1.2 action 'a' is in effect 

• 'A' Boric Acid Transfer Pump is out of service for motor replacement, expected 
return to service in 6 hours 

Turnover: • Plant is at 90% power, MOL with the turbine in HOLD. A plant startup is in 
progress following a reactor trip 21 hours ago. The reactor went critical 9 hours 
ago. The TDAFW Pump has been out of service for 6 hours and is not 
expected to be back in service for an additional 24 hours. LCO 3.7.1.2 action 
'a' is in effect. Normal startup in progress lAW with GP-OOS, Power Operation 
(Mode 2 to Mode 1) section 5.0 step 138.c. with a planned rate change of 4 
DEH units per minute. Load is set at 960, and the turbine is in hold. The 'A' 
Boric Acid Transfer Pump is out of service for motor replacement and is 
expected to be returned to service in 6 hours. Plant risk condition is YELLOW 
due to startup. 

Critical Task: • Start the 'A' RHR pump prior to the completion of PAfH-1 Attachment 6 

• Isolate AFW flow to the 'B' SG from the MDAFW pumps prior to exiting EPP-014 

• Close MSIVs for SG 'A' and 'C' prior to exiting EPP-01S 

Event Malt. No. Event Type* Event 

N Description 

o. 

1 N/A N-BOP Power escalation to 100% 
R-RO 

TRG2 TE:S7SA C-BOP/SRO Main Transformer High Temperature 
TE:S7SB 
TE:S7SC 

TRG3 CVC29A C-RO/SRO CSIP "AN Shaft Shear 

TS-SRO 
TRG4 XD11121 C-BOP/SRO Containment Fan Cooler Fan (AH-2 A-SA) Trips 

TS-SRO 

TRGS NIS07E 1- RO/SRO Power Range N-43 fails HI 

TS-SRO 

TRG6 MSS11 M-AII Main Steam Line Break outside of Containment 
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Appendix D Scenario Outline Form ES-D-1 

TRG? MSS05A C-BOP/SRO MSIVs fail to close and can't be closed from control room - Enter 

MSS05B EPP-015 then exit after valves are closed locally 

MSS05C 

8 ZRPK616A I-BOP/SRO SG 'B' AFW isolation valve fails to close on Feedwater Isolation 
ZRPK616B signal 

9 ZDSQ2:52A I-RO/SRO 'A' RHR Pump fails to start from sequencer 

10 ZRPK630A I-BOP/SRO Phase A failure - Same slave relay in each train fails to actuate 
ZRPK630B respective Phase A Isolation Valves 

• 1 SP-948/1 SP-949 

• 1 ED-94/1 ED-95 

·1SP-16/1SP-939 

• 1 SP-916/1 SP-918 

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

Scenario Summary: 

Plant is at 90% power, MOL with the turbine in HOLD. A plant startup is in progress following a 
reactor trip 21 hours ago. The reactor went critical 9 hours ago. The TDAFW Pump has been 
out of service for 6 hours and is not expected to be back in service for an additional 24 hours. 
LCO 3.7.1.2 action 'a' is in effect. Normal startup in progress lAW with GP-005, Power 
Operation (Mode 2 to Mode 1) section 5.0 step 138.c, with a planned rate change of 4 DEH 
units per minute. Load is set at 960, and the turbine is in hold. The "A" Boric Acid Transfer 
Pump is out of service for motor replacement and is expected to be returned to service in 6 
hours. Plant risk condition is YELLOW due to startup. 

Event 1: Crew performs a power escalation lAW GP-005. For this reactivity manipulation, it is 
expected that the SRO will conduct a reactivity brief, the RO will dilute per the reactivity plan 
and the BOP will operate the DEH Controls as necessary to raise power. 

Event 2: High Main Transformer temperatures can be initiated once the power escalation has 
been observed to the extent necessary to evaluate reactivity control. High temperature alarms 
will annunciate on ERFIS and ALB-022 requiring entry into AOP-035. The crew will need to stop 
the power escalation and evaluate conditions and determine that the transformer will need to be 
removed from service within 24 hours. If contacted, plant management will provide direction to 
hold power at the present level while the problem is being investigated. 

Event 3: CSIP 'A' shaft shear can be inserted once the Main Transformer corrective actions 
have been determined. This will result in multiple alarms on ALB-006 and ALB-007 associated 
with the loss of charging flow, requiring entry into AOP-018, RCP Abnormal Conditions in order 
to address the loss of seal injection. The crew will start CSIP 'B' and re-establish seal injection 
lAW AOP-018 and then restore letdown per OP-107, Chemical and Volume Control System. 
The SRO will evaluate Tech Specs for the loss of CSIP 'A'. 
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Appendix D Scenario Outline Form ES-D-1 

Events Continued: 

Event 4: Loss of AH-2A can be inserted once letdown has been restored. This will result in 
annunciator ALB 027-8-2, CONTAINMENT FAN COOLERS AH-2 LOW FLOW - OIL actuating. 
The crew will have to establish the 'B' train of Containment Fan Coolers lAW OP-169, 
Containment Cooling and Ventilation. The SRO will evaluate Tech Spec 3.6.2.3, Containment 
Systems - Containment Cooling System. 

Event 5: Power Range Channel N-43 fails high once the 'B' train of Containment Fan Coolers 
has been placed in service. This will cause rods to start stepping in and the crew should enter 
AOP-001, Malfunction of Rod Control and Indication System. The crew should perform the 
immediate actions of AOP-001, placing Rod Control in MANUAL to stop rod motion. Follow up 
actions of AOP-001 will be performed in order to restore rod withdrawal capability. The SRO will 
evaluate Tech. Spec 3.3.1 for any impact due to the failed instrument. 

Event 6: Main Steam Line Break outside of Containment is initiated once rod withdrawal 
capability has been restored. The crew will trip the reactor, initiate SI and enter PATH-1. 

Event 7: Automatic Main Steam Isolation does not occur, and the crew will attempt to close the 
MSIVs at the MCB. The MSIVs will fail to close manually requiring direction to plant operators to 
isolate air to the MSIVs. The crew will transition from PATH-1 to EPP-014 and then to EPP-015 
due to uncontrolled depressurization of all SGs. Once in EPP-015, the 'A' and 'C' MSIVs will be 
closed locally and the crew will transition back to EPP-014. 

Event 8: The AFW Auto Isolation for the 'B' SG will not occur and the crew will have to 
manually isolate AFW flow to the 'B' Steam Generator. 

Event 9: The 'B' RHR pump will trip immediately after it starts and cannot be restarted. The 'A' 
RHR pump will fail to start automatically from the 'A' Sequencer. The 'A' RHR pump can be 
started by the operator. This will be'accomplished during the completion of PATH-1 Guide 
Attachment 6. 

Event 10: Phase A isolation will not complete due to relay failure for the following containment 
isolation valves: 1SP-948/1SP-949, 1 ED-94/1 ED-95, 1SP-16/1SP-939, 1SP-916/1SP-918.ln 
order to assure at least single valve containment Phase A isolation, the operator will have to 
close either 1 SP-948 or 1 SP-949 AND either 1 ED-94 or 1 ED-95. This will be accomplished 
during the completion of OMM-004 Attachment 4 which is directed by PATH-1 Guide 
Attachment 6. 

The scenario may be terminated at the lead Evaluator's discretion following transition back 
to EPP-014. 
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Appendix D Scenario Outline Form ES-D-1 

SIMULATOR SETUP 

SPECIAL INSTRUCTIONS 
• Provide a Reactivity Plan to candidates for raising power to >90% 
• Provide a copy of GP-005, Power Operation (Mode 2 to Mode 1) signed off up to 

and including step 138.c of section 5.0. 

• Provide a copy of OP-130.01 section 8.5 and 8.6. 

• Provide a copy of OP-136 section 5.1. 

• Provide a copy of OP-153.02 section 8.6 and 8.7. 

INITIAL CONDITIONS: 
• IC-11, MOL, 90 % power, started up 9 hrs ago from Rx Trip 21 hours ago 
• Place CIT on the 'A' Boric Acid Transfer Pump and take switch to STOP 

• Place 'B' Boric Acid Transfer Pump switch to AUTO and green protected train 
placard 

• Set potentiometers as follows: FK-114: 7.50 FK-113: 3.54 

• Protected equipment placards for TDAFP (per OMM-001 Att. 16) 
o 'A-SA' MDAFP - Orange placard 
o 'B-SA' MDAFP - Green placard 
o 'A' Startup Transformer brk 52-2 and 52-3 Orange placards 
o 'B' Startup Transformer brk 52-13 and 52-14 Green placards 

• Hang CITs on 1 MS-70, 1 MS-72 and Trip and Throttle Valve 1 MS-T 

• Place RED bars on ALB 01-7-5, ALB 017-7-4 

• Place BLUE bar on ALB 23-2-13 
• Hang restricted access signs on all 3 swing gates 

PRE-LOAD: 

• TDAFW Pump OOS due to damaged overspeed trip device1 MS-70 and 72 
breakers open and Trip and Throttle valve tripped (irf mss034 OPEN, irf mss035 
OPEN, imf cfc01c true) 

• 'A' Boric Acid Pump OOS for motor replacement (idi xa2i 174 STOP ,AUTO 
ilo xa20174g OFF) 

• Failure of Auto AFW Block on SG "B" (imf zrpk616a (n 00:00:00 OO:OO:OO)FAIL_ASIS, 
imf zrpk616b (n 00:00:00 OO:OO:OO)FAIL_ASIS) 

• Phase A failure of 1 SP-949/1 SP-949, 1 ED-94/1 ED-95, 1 SP-16/1 SP-939, 1 SP-
916/1SP-918 (imf zrpk630a (n 00:00:00 OO:OO:OO)FAIL_ASIS, imf zrpk630b (n 
OO:OO:OOOO:OO:OO)FAIL_ASIS) 

• 'A' RHR pump fails to start from the sequencer (imf zdsq:52a) 

• 'B' RHR pump trips when it starts (imf rhr01 b) 
• MSIVs fail to close (imf mss05a (n 00:00:00 00:00:00)2, imf mss05b (n 00:00:00 
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Appendix 0 Scenario Outline 

TRIGGERS: 

• ET -2: TRG= 2 imf TE:575A 111.9 8:20 
TRG= 2 imf TE:575B 111.2 8:30 
TRG= 2 imf TE:575C 112.3 8: 1 0 

Form ES-O-1 

Main Transformer High Temperature AOP-035 entry - MTF winding temp 
heatup from start of 7rC 

• ET-3: cvc29a (300:00:0000:00:00) true 
CSIP Pump ~ I Shaft Shear 

• ET-4: imf hva01b (400:00:0000:00:00) true 
Containment Fan Cooler AH-2 A-SA trip 

• ET-5: imf nis07e (500:00:0000:00:00)200.000:00:00 
Power Range Channel N-43 fails HI 

• ET-6: imf mss11 (600:00:00 00:00:00)4e+006 00:01 :00 
Main Steam Line Break Outside Containment size to prevent RED or ORANGE 
on Integrity 

• ET-7: TRG= 7 dmf mss05a, TRG= 7 dmf mss05c 30 
Allows closure of MSIV~' and 'c' ONL Y AFTER CREW IS IN EPP-015 
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Appendix D Scenario Outline Form ES-D-1 

CAEP 

!Description of 2009B NRC Exam Scenario 3 CAEP Reset to IC-11 

! TDAFW Pump is OOS due to damaged overspeed trip device 
! Pump has been OOS for 62 total hours and is expected back within the next 24 hours 
! Tech Spec 3.7.1.2,72 hour LCO or HSB within the next 6 hours, HSD following 6 

hours 
! Hang CIT on both MS-70 and 72 then place protected train placards per OMM-001 

irf mss034 (n 00:00:00 00:00:00) OPEN 
irf mss035 (n 00:00:00 00:00:00) OPEN 

! Trip the TDAFW Pump Trip and Throttle valve 
imf cfw01 c (n 00:00:00 00:00:00) true 

! A BA Pump OOS for motor replacement place MCB switch to STOP 
! Hang CIT on CB Switch and place the B BA Pump MCB switch to AUTO, protect B BA 

pump switch 
idi xa2i174 (n 00:00:00 OO:OO:OO)STOP,AUTO 
ilo xa20174g (n 00:00:00 OO:OO:OO)OFF 

! Event 1: Crew performs power escalation to 100% power lAW GP-005 
Normal- ALL 

! Reactivity - ALL 

! Event 2: Main Transformer High Temperature AOP-035 entry - MTF winding temp 
heatup from start of 7rC 

! Annunciator ALB-22 9-5 Comp Alarm Elect Dist Systems will come in during temp 
increase 

! Sim Operator can view heatup using ERFIS plot GD AOP-035 
Component - BOP 
TRG= 2 imf TE:575A 111.9 8:20 
TRG= 2 imf TE:575B 111.2 8:30 
TRG= 2 imf TE:575C 112.3 8: 1 0 

! Event 3: CSI P "A" Shaft Shear requires entry to AOP-018 
Component - RO 
Tech Spec - SRO 
imf cvc29a (3 00:00:00 00:00:00) true 

! Event 4: Containment Fan Cooler AH-2 A-SA trip 
Component - BOP 
Tech Spec - SRO 
imf hva01 b (400:00:0000:00:00) true 
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Appendix D Scenario Outline 

! Event 5: Power Range Channel N-43 fails HI 
Instrument - RO 
Tech Spec - SRO 
imf nis07e (5 00:00:00 00:00:00)200.0 00:00:00 

Form ES-D-1 

! Event 6: Main Steam Line Break Outside Containment size to prevent receiving a RED 
or ORANGE condition on Integrity 

! Major - ALL 
imf mss11 (600:00:00 00:00:00)4e+006 00:01 :00 

! MSIV's fail to close (preloaded) 
imf mss05a (n 00:00:00 00:00:00)2 
imf mss05b (n 00:00:00 00:00:00)2 
imf mss05c (n 00:00:00 00:00:00)2 

! Event 7: MSIV "A" and "C" close - NOTE: ONLY AFTER CREW HAS ENTERED EPP-
015 

! NOTE: "C" MSIV will close 30 seconds after "A" MSIV 
TRG= 7 dmf mss05a 
TRG= 7 dmf mss05c 0:30 

! Event 8: Failure of Auto AFW Block on SG "B" (preloaded) 
Instrument - RO 
imf zrpk616a (n 00:00:00 OO:OO:OO)FAIL_ASIS 
imf zrpk616b (n 00:00:00 OO:OO:OO)FAIL_ASIS 

! Event 9: "A" RHR Pump fails to start from sequencer (preloaded) 
Component - RO 
imf zdsq2:52a (n 00:00:00 OO:OO:OO)FAIL_ASIS 

! Event 9 continued: "B" RHR Pump Trips when it autostarts 
imf RHR01B 

! Event 10: Phase A failure of 1 SP-948/1 SP-949, 1 ED-94/1 ED-95, 1 SP-16/1 SP-939, 
1 SP-916/1 SP-918 (preloaded) 
Instrument - BOP 
imf zrpk630a (n 00:00:00 OO:OO:OO)FAIL_ASIS 
imf zrpk630b (n 00:00:00 OO:OO:OO)FAIL_ASIS 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _1_ Page §. of 55 

Event Description: Raise Power 

Time I Position I Applicanfs Actions or Behavior 

LEAD EVALUATOR: When the evaluating team has completed their evaluation of 
the power change initiate Event 2 "Main Transformer High 
temperature". Event 2 can be triggered -5 minutes early 
because it will take -7 minutes before the alarms come in. 

SRO Provides direction per GP-005, Step 138.d 

CONTINUE the load increase by depressing the GO 
BOP pushbutton. 

Monitors turbine and feedwater system response. 

SRO 
Direct Radwaste Control Room to supply Auxiliary Steam from 
Extraction Steam per OP-130.01 Section 8.5 or Section 8.6. 

BOOTH OPERATOR: Respond as Radwaste Operator but no simulator actions 
are required. 

EVALUATOR NOTE: The crew may elect to start a dilution before the power 
change is initiated. 

EVALUATOR NOTE: OP-107.01 section 5.3 is a "Continuous Use" procedure. 

PROCEDURE NOTES: If Blender Dilution (Alternate Dilution) Operation is for 
RCS temperature adjustments during steady state 
power operations, Steps 5.3.2.1 through 5.3.2.3 are not 
applicable. Operator experience will dictate the 
required amount of makeup water needed. 
FIS-114 may be set for one gallon less than desired. A 
pressure transient caused by 1 CS-151 shutting results 
in FIS-114 normally indicating one gallon more than 
actual flow but two gallons more would not be 
unexpected. 

RO 
SETS FIS-114, TOTAL MAKEUP WTR BATCH COUNTER, to 

obtain the desired quantity. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _1_ Page ~ of 55 

Event Description: Raise Power 

Time I Position I Applicanfs Actions or Behavior 

PROCEDURE NOTE: Dilution of the RCS will be dependent on charging and 
letdown flow rate. Placing additional letdown orifices 
in service will increase dilution rate of the RCS. 

PROCEDURE CAUTION: Setting RMUW flow controller for a desired flow rate 
greater than 90 gpm when performing a dilution in the 
normal dilute mode will result in a flow deviation 
alarm. The reduced flow in this configuration is due to 
the additional back pressure from the spray nozzles 
and letdown flow to the VCT. 

• SET total makeup flow as follows: 
o IF performing OIL in Step 5.3.2.8, THEN SET 

controller 1 CS-151, FK-114 RWMU FLOW, for 
less than or equal to 90 gpm. (YES) 

RO 0 VERIFY the RMW CONTROL switch has been 
placed in the STOP position. 

• VERIFY the RMW CONTROL switch green light is lit. 

• PLACE the control switch RMW MODE SELECTOR to the 
OIL OR the ALT OIL position. 

PROCEDURE NOTE: When PRZ backup heaters are energized in manual, PK-
444A1, PRZ Master Pressure Controller (a PI controller) will 
integrate up to a greater than normal output, opening PRZ 
Spray Valves to return and maintain RCS pressure at 
setpoint. The result is as follows: 
• PORV PCV-444B will open at a lower than expected 

pressure. 
• ALB-009-3-2, PRESSURIZER HIGH PRESS DEVIATION 

CONTROL, will activate at a lower than expected· 
pressure. 

• Increased probability for exceeding Tech Spec DNB 
limit for RCS pressure. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # -L Event # _1_ Page 10 of 55 

Event Description: Raise Power 

Time I Position I Applicanfs Actions or Behavior 

OPERATE the pressurizer backup heaters as required to limit 

RO 
the difference between the pressurizer and the RCS boron 
concentration to less than 10 ppm. (Already on due to 
power escalation) 

PROCEDURE NOTE: At least 10 minutes should be allowed for mixing before 
sample is taken. 
Dilution (Alternate Dilution) may be manually stopped at 
any time by turning the control switch RMW CONTROL to 
STOP. 

START the makeup system as follows: 

• TURN control switch RMW CONTROL to START 
RO momentarily. 

• VERI FY the red indicator light is lit. 

• Verify valve alignment and proper flow. 

PROCEDURE CAUTION: The operation should be stopped if an unanticipated 
reactivity effect is seen. Do not resume the operation 
until the cause has been corrected. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _1_ Page 11 of 55 

Event Description: Raise Power 

Time I Position I Applicanfs Actions or Behavior 

• VERIFY Tavg responds as desired. 

• IF rod control is in AUTO, THEN VERIFY the control rods 
are stepping in to the desired height. 

• PLACE Reactor Makeup in Auto per Section 5.1.2 

• VERIFY the RMW CONTROL switch: 
0 Is in the STOP position. 
0 The green light is lit. 

RO • PLACE one BORIC ACID TRANSFER PUMP A-SA(B-SB} 
in AUTO. (A-SA is tagged out) 

• PLACE one BORIC ACID TRANSFER PUMP B-SB(A-SA) 
in STOP. (A-SA is tagged out) 

• PLACE the RMW MODE SELECTOR to AUTO. 

• START the makeup system as follows: 
0 TURN control switch RMW CONTROL to START 

momentarily. 
0 VERI FY the red indicator light is lit. 

EVALUATOR NOTE: Event 2 can inserted -5 minutes early because it will take -7 
minutes before any of the alarms annunciate. 

Insert Event 2 when the evaluating team has completed 
their evaluation of Event 1 

Event 2 "Main Transformer High temperature" 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # --L Page --1.£ of 55 

Event Description: Main Transformer High Temperature 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG-2 "Main Transformer High 
Temperatures" (Note it will take - 7 minutes before 
alarms actuate). 

Indications Available: ALB-022-9-5, Computer Alarm Elect Dist System 

ERFIS Points TE:575A1TE:575BITE:575C 
(Main Transformer Winding Temperatures) 

Identifies annunciators and references APP-ALB-22-5-1 and 
APP-ALB-22-9-5 

• CONFIRM alarm using: 
0 On Gen Protective Relay Panel 1 A (1 B), Gen 

Lockout G1A (G1B) relay status 
0 At Main Transformer Phase A, B, and C, alarm 

status light indications 

• VERIFY Automatic Functions: (NONE actuated) 
0 If a Fault Pressure Trip of the Main Transformers 

BOP occurs, a Generator lockout will occur, 
0 resulting in the following 
0 (1)Breakers 52-7 and 52-9 will trip 
0 (2)Exciter Field Breaker will trip 
0 (3)Main Turbine will trip 
0 (4)Plant loads will automatically transfer from the 

UA T to the SUT 

• PERFORM Corrective Actions: 

• GO TO AOP-035, Main Transformer Trouble. 
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0 (2)Exciter Field Breaker will trip 
0 (3)Main Turbine will trip 
0 (4)Plant loads will automatically transfer from the 

UA T to the SUT 

• PERFORM Corrective Actions: 

• GO TO AOP-035, Main Transformer Trouble. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _2_ Page ~ of 55 

Event Description: Main Transformer High Temperature 

Time I Position I Applicanfs Actions or Behavior 

BOP Place turbine in HOLD (pre-emptive action) 

DISPATCH an operator to the Main Transformers with 
CREW Attachment 1, Main Transformer Trouble Local Actions 

COMMUNICATOR: When dispatched to address Attachment 1, wait 2 minutes 
and then report the following information: 

BOP 

• All three windings have local Hot Spot Temperature 
alarms 

• Local readings are approximately 111°C and stable 
• All three transformer cooling banks are operating 
• Unable to determine the cause of the higher temperatures 

MONITOR transformer parameters 

(ERFIS Display AOP-035): 

Control Board Indication 
EI-521 Gen Phase A Current 
EI-522 Gen Phase B Current 
E1-523 Gen Phase C Current 

ERFIS Points 
TEE0575A Main Transformer Phase A Temp (Winding) 
TEE0575B Main Transformer Phase B Temp (Winding) 
TEE0575C Main Transformer Phase C Temp (Winding) 
IEE1567A Gen Phase A current 
IEE1567B Gen Phase B current 
IEE1567C Gen Phase C Current 
TGA0902A Iso Phase A Bus Duct Temp Mn Xfmr 
TGA0902B Iso Phase B Bus Duct Temp Mn Xfmr 
TGA0902C Iso Phase C Bus Duct Temp Mn X1rnr 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _2_ Page ~ of 55 

Event Description: Main Transformer High Temperature 

Time 1 Position I Applicanfs Actions or Behavior 

BOP Place turbine in HOLD (pre-emptive action) 

DISPATCH an operator to the Main Transformers with 
CREW Attachment 1, Main Transformer Trouble Local Actions 

COMMUNICATOR: When dispatched to address Attachment 1, wait 2 minutes 
and then report the following information: 

BOP 

• All three windings have local Hot Spot Temperature 
alarms 

• Local readings are approximately 111°C and stable 
• All three transformer cooling banks are operating 
• Unable to determine the cause of the higher temperatures 

MONITOR transformer parameters 

(ERFIS Display AOP-035): 

Control Board Indication 
EI-521 Gen Phase A Current 
EI-522 Gen Phase B Current 
E1-523 Gen Phase C Current 

ERFIS Points 
TEE0575A Main Transformer Phase A Temp (Winding) 
TEE0575B Main Transformer Phase B Temp (Winding) 
TEE0575C Main Transformer Phase C Temp (Winding) 
IEE1567A Gen Phase A current 
IEE1567B Gen Phase B current 
IEE1567C Gen Phase C Current 
TGA0902A Iso Phase A Bus Duct Temp Mn Xfmr 
TGA0902B Iso Phase B Bus Duct Temp Mn Xfmr 
TGA0902C Iso Phase C Bus Duct Temp Mn X1rnr 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario #....L Event # _2_ Page --H of 55 

Event Description: Main Transformer High Temperature 

Time I Position I Applicant's Actions or Behavior 

NOTI FY the following personnel of any problems with main 
transformers. 

• Responsible Engineer 

SRO • Load Dispatcher (System Operator) 

• PlantiTransmission Activities Coordinator (PT AC) 
Initiate Equipment Problem Checklist 
GO TO the applicable step: (7, Page 8) 

PERFORM the following for transformer high temperatures: 

(Note- Winding temperatures are> 11 ODC and <120DC) 

SRO • GO TO the applicable substep for the highest 
temperatures reached: (Determines 24 hrs for time to 
unload transformer based on temperatures) 

COMMUNICATOR: 

• Initiates Equipment Problem Checklist 

• Contacts WCC for assistance 

If contacted as plant management, direct the crew to 
maintain current power level. Engineering has been 
contacted and will be evaluate the current conditions in 
order to provide a recommendation for plant response. 

REMOVE transformers from service within 24-hours, as 
follows: 

• CHECK EITHER of the following temperature conditions 
exists: (YES) 

o Windings greater than or equal to 11 ODC (YES) 
SRO 0 Top Oil greater than or equal to 90DC (NO) 

• EVALUATE using water spray on transformer coolers. 

• REDUCE load using GP-006, Normal Plant Shutdown from 
Power Operations to Hot Standby. 

• GO TO Step 9 to remove transformers from service within 
24-hours from exceeding temperature limits. 

Harris 2009B NRC Scenario 3 November 30, 2009 Rev. Final 

Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario #....L Event # _2_ Page --H of 55 

Event Description: Main Transformer High Temperature 

Time I Position I Applicant's Actions or Behavior 

NOTI FY the following personnel of any problems with main 
transformers. 

• Responsible Engineer 

SRO • Load Dispatcher (System Operator) 

• PlantiTransmission Activities Coordinator (PT AC) 
Initiate Equipment Problem Checklist 
GO TO the applicable step: (7, Page 8) 

PERFORM the following for transformer high temperatures: 

(Note- Winding temperatures are> 11 ODC and <120DC) 

SRO • GO TO the applicable substep for the highest 
temperatures reached: (Determines 24 hrs for time to 
unload transformer based on temperatures) 

COMMUNICATOR: 

• Initiates Equipment Problem Checklist 

• Contacts WCC for assistance 

If contacted as plant management, direct the crew to 
maintain current power level. Engineering has been 
contacted and will be evaluate the current conditions in 
order to provide a recommendation for plant response. 

REMOVE transformers from service within 24-hours, as 
follows: 

• CHECK EITHER of the following temperature conditions 
exists: (YES) 

o Windings greater than or equal to 11 ODC (YES) 
SRO 0 Top Oil greater than or equal to 90DC (NO) 

• EVALUATE using water spray on transformer coolers. 

• REDUCE load using GP-006, Normal Plant Shutdown from 
Power Operations to Hot Standby. 

• GO TO Step 9 to remove transformers from service within 
24-hours from exceeding temperature limits. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _2_ Page -.1.§ of 55 

Event Description: Main Transformer High Temperature 

Time I Position I Applicanfs Actions or Behavior 

COMMUNICATOR: If the crew directs water spray cooling for the "A" Main 
Transformer, inform them that you will contact System 
Engineering and get approval prior to use. 

EVALUATOR NOTE: After the crew has stabilized plant power from activities of 
Event 2, initiate Event 3 "CSIP 'A' Shaft Shear" 
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Op Test No.: 05000400/2009302 Scenario # _3_ Event # _2_ Page -.1.§ of 55 

Event Description: Main Transformer High Temperature 

Time I Position I Applicanfs Actions or Behavior 

COMMUNICATOR: If the crew directs water spray cooling for the "A" Main 
Transformer, inform them that you will contact System 
Engineering and get approval prior to use. 

EVALUATOR NOTE: After the crew has stabilized plant power from activities of 
Event 2, initiate Event 3 "CSIP 'A' Shaft Shear" 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # ~ Page 16 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicanfs Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG-3 "CSIP 'A' shaft shear" 

Indications Available: ALB-06-1-1 CHARGING PUMP DISCHARGE HEADER 
HIGH-LOW FLOW 

Immediate 
Action 

ALB-08-2-1 RCP SEAL WATER INJECTION LOW FLOW 

• RESPONDS to alarms on ALB-06-1-1 and ALB-08-2-1. 

• REPORTS CSIP 'A' shaft shear (From MCB indications of 
RO no flow and pump still running with abnormal amps) 

RO 

• Takes MCB switch for 'A' CSIP to STOP and reports to 
CRS that 'A' CSIP is secured 

PERFORMS immediate actions. 

• CHECK ANY CSIP RUNNING. (YES but shaft sheared. 
CSIP 'A' may have been preemptively secured if the shaft 
shear has been identified) 

• ISOLATE letdown by verifying the following valves SHUT: 
o 1CS-7, 45 GPM Letdown Orifice A 
o 1CS-8, 60 GPM Letdown Orifice B 
o 1CS-9, 60 GPM Letdown Orifice C 

REFER to PEP-11 0, Emergency Classification and Protective 
SRO Action Recommendations, AND ENTER the EAL Network 

at entry point X. 
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Op Test No.: 05000400/2009302 Scenario # ~ Event # ~ Page 16 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicanfs Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG-3 "CSIP 'A' shaft shear" 

Indications Available: ALB-06-1-1 CHARGING PUMP DISCHARGE HEADER 
HIGH-LOW FLOW 

Immediate 
Action 

ALB-08-2-1 RCP SEAL WATER INJECTION LOW FLOW 

• RESPONDS to alarms on ALB-06-1-1 and ALB-08-2-1. 

• REPORTS CSIP 'A' shaft shear (From MCB indications of 
RO no flow and pump still running with abnormal amps) 

RO 

• Takes MCB switch for 'A' CSIP to STOP and reports to 
CRS that 'A' CSIP is secured 

PERFORMS immediate actions. 

• CHECK ANY CSIP RUNNING. (YES but shaft sheared. 
CSIP 'A' may have been preemptively secured if the shaft 
shear has been identified) 

• ISOLATE letdown by verifying the following valves SHUT: 
o 1CS-7, 45 GPM Letdown Orifice A 
o 1CS-8, 60 GPM Letdown Orifice B 
o 1CS-9, 60 GPM Letdown Orifice C 

REFER to PEP-11 0, Emergency Classification and Protective 
SRO Action Recommendations, AND ENTER the EAL Network 

at entry point X. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # ~ Page 17 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

COMMUNICATOR: The crew should dispatch AOs to investigate. 

IF dispatched, wait 1-2 minutes then report that "the shaft is 
broken on the 'A' CSIP." Report as TB operator (if dispatched) 
that "there are no apparent problems at the breaker for 'A' CSIP." 

PROCEDURE NOTE: Minimum allowable flow for a CSIP is 60 gpm which is 
provided by normal miniflow during normal operation and 
alternate miniflow during safety injection. Maintaining 
CSIP flow greater than or equal to 60 gpm also satisfies 
this requirement. 

EVALUATE plant conditions AND GO TO the appropriate 
section: 

SRO MALFUNCTION SECTION PAGE 

Loss of CCW and/or Seal Injection to 
3.1 5 

RCPs 

RO 
CHECK ALB-5-1-2A, RCP Thermal Bar HDR High Flow, alarm 
CLEAR. (YES) 

SRO 
CHECK ALL RCPs operating within the limits of Attachment 1. 
(YES) 

• CHECK ALL RCPs RUNNING. (YES) 

• CHECK the following NORMAL for ALL RCPs: 
RO 0 CCW flow (YES) 

0 Seal Injection flow (NO) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # ~ Page 17 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

COMMUNICATOR: The crew should dispatch AOs to investigate. 

IF dispatched, wait 1-2 minutes then report that "the shaft is 
broken on the 'A' CSIP." Report as TB operator (if dispatched) 
that "there are no apparent problems at the breaker for 'A' CSIP." 

PROCEDURE NOTE: Minimum allowable flow for a CSIP is 60 gpm which is 
provided by normal miniflow during normal operation and 
alternate miniflow during safety injection. Maintaining 
CSIP flow greater than or equal to 60 gpm also satisfies 
this requirement. 

EVALUATE plant conditions AND GO TO the appropriate 
section: 

SRO MALFUNCTION SECTION PAGE 

Loss of CCW and/or Seal Injection to 
3.1 5 

RCPs 

RO 
CHECK ALB-5-1-2A, RCP Thermal Bar HDR High Flow, alarm 
CLEAR. (YES) 

SRO 
CHECK ALL RCPs operating within the limits of Attachment 1. 
(YES) 

• CHECK ALL RCPs RUNNING. (YES) 

• CHECK the following NORMAL for ALL RCPs: 
RO 0 CCW flow (YES) 

0 Seal Injection flow (NO) 

Harris 2009B NRC Scenario 3 November 30, 2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario #....L Event # ~ Page 18 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

SRO RESTORE using the applicable attachment: 

MALFUNCTION ATTACHMENT 

Loss of Seal Injection flow only Attachment 4 (Page 32) 

• CHECK at least one CSIP RUNNING. (NO) 

• PLACE controller FK-122.1, Charging Flow in MANUAL 
AND SHUT. 

• SHUT HC-186.1, RCP Seal WTR INJ Flow. 

• VERIFY a suction path for the standby CSIP by performing 
the following: 

0 VERIFY CSIP suction flowpath from VCT as follows: 
• VERI FY greater than 5% level is established 

RO in VCT. (YES) 
• VERIFY the following valves are OPEN: 

• LCV-115C, VCT Outlet (1CS-165) 
(YES) 

• LCV-115E, VCT Outlet (1CS-166) 
(YES) 

• START the standby CSIP. (CSIP 'B') 

EVALUATOR NOTE: The answer to 'CHECK seal injection flow LOST for 
less than 5 minutes' could be NO. If so, the crew will 
be directed to restore seal injection flow in accordance 
with Attachment 4 which will limit the cooldown rate of 
the seal inlet and pump radial bearings to 1°F/minute. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario #....L Event # ~ Page 18 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

SRO RESTORE using the applicable attachment: 

MALFUNCTION ATTACHMENT 

Loss of Seal Injection flow only Attachment 4 (Page 32) 

• CHECK at least one CSIP RUNNING. (NO) 

• PLACE controller FK-122.1, Charging Flow in MANUAL 
AND SHUT. 

• SHUT HC-186.1, RCP Seal WTR INJ Flow. 

• VERIFY a suction path for the standby CSIP by performing 
the following: 

0 VERIFY CSIP suction flowpath from VCT as follows: 
• VERI FY greater than 5% level is established 

RO in VCT. (YES) 
• VERIFY the following valves are OPEN: 

• LCV-115C, VCT Outlet (1CS-165) 
(YES) 

• LCV-115E, VCT Outlet (1CS-166) 
(YES) 

• START the standby CSIP. (CSIP 'B') 

EVALUATOR NOTE: The answer to 'CHECK seal injection flow LOST for 
less than 5 minutes' could be NO. If so, the crew will 
be directed to restore seal injection flow in accordance 
with Attachment 4 which will limit the cooldown rate of 
the seal inlet and pump radial bearings to 1°F/minute. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _3_ Page II of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

• CHECK seal injection flow LOST for less than 5 minutes. 
(YES) 

RO • ADJUST HC-186.1, RCP Seal WTR INJ Flow, to establish 
seal injection flow as necessary to maintain the following: 

0 LESS than 31 gpm total flow to all RCPs 
0 BETWEEN 8 and 13 gpm to all RCPs 

START CSIP room ventilation per OP-172, Reactor Auxiliary 

BOP Building HVAC System. (AH-9B) 

• Starts AH-9B 

RO 
RESTORE Charging and Letdown flow per OP-107, Chemical 
and Volume Control System. 

EVALUATOR NOTE: The steps for evaluating restoration of letdown begin 
on page 20. 

• INITIATE action to determine and correct the cause of the 
loss of the CSIP. 

SRO • Completes an Equipment Problem Checklist and contacts 
WCC for assistance. 

• Directs AO to remove control power from 'A' CSIP 

BOOTH OPERATOR IF directed - Remove control power from the 'A' CSIP. Use 
remote function CVC047 to open knife switch for 
control power to the A CSIP. 

COMMUNICATOR Report back after control power has been removed. 

RO 
CHECK seal injection flow between 8 and 13 gpm has been 

established to all RCPs. 
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Op Test No.: 05000400/2009302 Scenario # ~ Event # _3_ Page II of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

• CHECK seal injection flow LOST for less than 5 minutes. 
(YES) 

RO • ADJUST HC-186.1, RCP Seal WTR INJ Flow, to establish 
seal injection flow as necessary to maintain the following: 

0 LESS than 31 gpm total flow to all RCPs 
0 BETWEEN 8 and 13 gpm to all RCPs 

START CSIP room ventilation per OP-172, Reactor Auxiliary 

BOP Building HVAC System. (AH-9B) 

• Starts AH-9B 

RO 
RESTORE Charging and Letdown flow per OP-107, Chemical 
and Volume Control System. 

EVALUATOR NOTE: The steps for evaluating restoration of letdown begin 
on page 20. 

• INITIATE action to determine and correct the cause of the 
loss of the CSIP. 

SRO • Completes an Equipment Problem Checklist and contacts 
WCC for assistance. 

• Directs AO to remove control power from 'A' CSIP 

BOOTH OPERATOR IF directed - Remove control power from the 'A' CSIP. Use 
remote function CVC047 to open knife switch for 
control power to the A CSIP. 

COMMUNICATOR Report back after control power has been removed. 

RO 
CHECK seal injection flow between 8 and 13 gpm has been 

established to all RCPs. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _3_ Page 20 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

WHEN seal injection flow has been established between 8 and 
13 gpm, THEN PERFORM OST-1126, Reactor Coolant 

SRO Pump Seals Controlled Leakage Evaluation Monthly 
I nterval Modes 1-4. (Will not be completed before next 
event is initiated) 

ENTERSTS: 

• 3.1.2.2, Boron Injection Flowpaths, 72 hours to restore 
at least 2 boron injection flowpaths, or be in Hot 
Standby within the next 6 hours 

SRO • 3.1.2.4, CSIP's, 72 hours to restore at least 2 CSIPs, or 
be in Hot Standby within the next 6 hours 

• 3.5.2, ECCS Subsystems, 72 hours to restore the 
inoperable subsystem to operable status, or be in Hot 
Standby within the next 6 hours 

l~ia{i("'1: k~~t;. ' · .... I, . C" ..•.• ' .,'<"»;:<., .' ........ .. , "': 

I'~ ~:;\~, .. '. 1./~[8() : .• ' ~9.~-:tQ7"J,.9~4;,~JQi1t~tjn~ •. N9rm~J~~~tgQvm. •..... ;< .'" c'. >'. , 

• Verifies Initial Conditions: 
0 Charging flow established 

RO 0 PRZ Level> 17% 
0 1 CS-7, 1 CS-8, 1 CS-9 (Letdown Orifice Isolation 

valves) SHUT 

PROCEDURE CAUTION: If Charging flow was stopped or greatly reduced prior 
to letdown being secured, there is a possibility that the 
Letdown line contains voids due to insufficient 
cooling. This is a precursor to water hammer, and 
should be evaluated prior to initiating letdown flow. 

Harris 2009B NRC Scenario 3 November 30, 2009 Rev. Final 

Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _3_ Page 20 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

WHEN seal injection flow has been established between 8 and 
13 gpm, THEN PERFORM OST-1126, Reactor Coolant 

SRO Pump Seals Controlled Leakage Evaluation Monthly 
I nterval Modes 1-4. (Will not be completed before next 
event is initiated) 

ENTERSTS: 

• 3.1.2.2, Boron Injection Flowpaths, 72 hours to restore 
at least 2 boron injection flowpaths, or be in Hot 
Standby within the next 6 hours 

SRO • 3.1.2.4, CSIP's, 72 hours to restore at least 2 CSIPs, or 
be in Hot Standby within the next 6 hours 

• 3.5.2, ECCS Subsystems, 72 hours to restore the 
inoperable subsystem to operable status, or be in Hot 
Standby within the next 6 hours 

l~ia{i("'1: k~~t;. ' · .... I, . C" ..•.• ' .,'<"»;:<., .' ........ .. , "': 

I'~ ~:;\~, .. '. 1./~[8() : .• ' ~9.~-:tQ7"J,.9~4;,~JQi1t~tjn~ •. N9rm~J~~~tgQvm. •..... ;< .'" c'. >'. , 

• Verifies Initial Conditions: 
0 Charging flow established 

RO 0 PRZ Level> 17% 
0 1 CS-7, 1 CS-8, 1 CS-9 (Letdown Orifice Isolation 

valves) SHUT 

PROCEDURE CAUTION: If Charging flow was stopped or greatly reduced prior 
to letdown being secured, there is a possibility that the 
Letdown line contains voids due to insufficient 
cooling. This is a precursor to water hammer, and 
should be evaluated prior to initiating letdown flow. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # --.1L Event # _3_ Page £1 Qf 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

VERIFY 1CC-337, TK-144 LTDN TEMPERATURE, controller 
is: 

• in AUTO 
RO 

AND 

• set for 110 to 120 of (4.0 to 4.7 on potentiometer) 
normal operation 

PROCEDURE NOTE: PK-145.1 LTDN PRESSURE, 1CS-38, may have to be 
adjusted to control at lower pressures. 

• VERIFY 1CS-38 Controller, PK-145.1 LTDN PRESSURE, 
in MAN with output set at 50%. 

• VERIFY open the following Letdown Isolation Valves: 
RO 

• 1 CS-2, LETDOWN ISOLATION LCV-459 

• 1CS-1, LETDOWN ISOLATION LCV-460 

• VERIFY open 1CS-1·~, LETDOWN ISOLATION. 
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Op Test No.: 05000400/2009302 Scenario # --.1L Event # _3_ Page £1 Qf 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

VERIFY 1CC-337, TK-144 LTDN TEMPERATURE, controller 
is: 

• in AUTO 
RO 

AND 

• set for 110 to 120 of (4.0 to 4.7 on potentiometer) 
normal operation 

PROCEDURE NOTE: PK-145.1 LTDN PRESSURE, 1CS-38, may have to be 
adjusted to control at lower pressures. 

• VERIFY 1CS-38 Controller, PK-145.1 LTDN PRESSURE, 
in MAN with output set at 50%. 

• VERIFY open the following Letdown Isolation Valves: 
RO 

• 1 CS-2, LETDOWN ISOLATION LCV-459 

• 1CS-1, LETDOWN ISOLATION LCV-460 

• VERIFY open 1CS-1·~, LETDOWN ISOLATION. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # 2-.. Page 22 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: The following table gives the minimum charging flow 
required to keep the regenerative heat exchanger 
temperature below the high temperature alarm when 
letdown is established: 

Letdown Flow (to be established) Minimum Charging Flow 
necessary when letdown is 

established 

45gpm 20gpm 

60gpm 26gpm 

105 gpm 46gpm 

120 gpm 53gpm 

I I 

PROCEDURE NOTE: If Pressurizer level is above the programmed level 
setpoint, charging flow should be adjusted to a point 
above the minimum required to prevent regenerative 
heat exchanger high temperature alarm but low 
enough to reduce pressurizer level. 

I I 
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Op Test No.: 05000400/2009302 Scenario # ~ Event # 2-.. Page 22 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: The following table gives the minimum charging flow 
required to keep the regenerative heat exchanger 
temperature below the high temperature alarm when 
letdown is established: 

Letdown Flow (to be established) Minimum Charging Flow 
necessary when letdown is 

established 

45gpm 20gpm 

60gpm 26gpm 

105 gpm 46gpm 

120 gpm 53gpm 

I I 

PROCEDURE NOTE: If Pressurizer level is above the programmed level 
setpoint, charging flow should be adjusted to a point 
above the minimum required to prevent regenerative 
heat exchanger high temperature alarm but low 
enough to reduce pressurizer level. 

I I 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # --L Event # _3_ Page 23 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicanfs Actions or Behavior 

• ADJUST controller 1CS-231, FK-122.1 CHARGING FLOW, 
as required to: 

0 Maintain normal pressurizer level program 
0 Keep regenerative heat exchanger temperature 

below the high temperature alarm when the 
desired letdown orifice is placed in service. 

• OPEN an Orifice Isolation Valve (1CS-7, 1CS-8, 1CS-9) for 
the orifice to be placed in service. 

RO • ADJUST 1CS-38 position by adjusting PK-145.1 output as 
necessary to control LP L TDN Pressure (PI-145.1) at 340 to 
360 psig, to prevent lifting the LP Letdown Relief. 

• WHEN Letdown pressure has stabilized at 340 to 360 psig 
on PI-145.1, LP LTDN PRESS, THEN PERFORM the 
following: 

0 a. ADJUST PK-145.1 LTDN PRESSURE 
setpoint to 58% 

0 b. PLACE the controller in AUTO. 
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Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicanfs Actions or Behavior 

• ADJUST controller 1CS-231, FK-122.1 CHARGING FLOW, 
as required to: 

0 Maintain normal pressurizer level program 
0 Keep regenerative heat exchanger temperature 

below the high temperature alarm when the 
desired letdown orifice is placed in service. 

• OPEN an Orifice Isolation Valve (1CS-7, 1CS-8, 1CS-9) for 
the orifice to be placed in service. 

RO • ADJUST 1CS-38 position by adjusting PK-145.1 output as 
necessary to control LP L TDN Pressure (PI-145.1) at 340 to 
360 psig, to prevent lifting the LP Letdown Relief. 

• WHEN Letdown pressure has stabilized at 340 to 360 psig 
on PI-145.1, LP LTDN PRESS, THEN PERFORM the 
following: 

0 a. ADJUST PK-145.1 LTDN PRESSURE 
setpoint to 58% 

0 b. PLACE the controller in AUTO. 
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Op Test No.: 05000400/2009302 Scenario # ~ Event # ~ Page 24 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicanfs Actions or Behavior 

• VERIFY PK-145.1 LTDN PRESSURE Controller maintains 
Letdown pressure stable at 340 to 360 psig. 

• OPEN additional orifice isolation valves (1CS-7, 1CS-8, 
1 CS-9) as required. 

• ADJUST charging flow as necessary to: 
0 prevent high temperature alarm (per table above) 
0 maintain pressurizer programmed level. 

• PLACE PRZ level controller, LK-459F, in MAN to cancel 
any integrated signal. 

RO • PLACE PRZ level controller, LK-459F, in AUTO. 

• WHEN the following occurs: 
0 Program pressurizer level is matching the current 

pressurizer level 
AND 

0 Letdown and seal return are balanced with seal 
injection flow and charging flow. 

• THEN place controller 1CS-231, FK-122.1 CHARGING 
FLOW, in AUTO. 

• COMPLETE Section 5.4.3. (Position Verification) 

EVALUATOR NOTE: The SRO may address OWP-CS, CHEMICAL AND VOLUME 
CONTROL SYSTEM. This OWP verifies status light box 
verification when CSIP 'A' is tagged out for maintenance 
and will not be implemented for this scenario. 

Contacts WCC for EI R and support. Requests that either 
SRO control power or breaker is racked out on 'A' CSIP 

EVALUATOR NOTE: IF the crew did not have the control power removed or 
the breaker racked out on 'A' CSIP, when the SI signal 
occurs later in the scenario the' A' CSIP will restart. 

After Letdown is restored initiate Event 4 
"Containment Fan Cooler Trip" 
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Op Test No.: 05000400/2009302 Scenario # ~ Event # ~ Page 24 of 55 

Event Description: CSIP 'A' Shaft Shear 

Time I Position I Applicanfs Actions or Behavior 

• VERIFY PK-145.1 LTDN PRESSURE Controller maintains 
Letdown pressure stable at 340 to 360 psig. 

• OPEN additional orifice isolation valves (1CS-7, 1CS-8, 
1 CS-9) as required. 

• ADJUST charging flow as necessary to: 
0 prevent high temperature alarm (per table above) 
0 maintain pressurizer programmed level. 

• PLACE PRZ level controller, LK-459F, in MAN to cancel 
any integrated signal. 

RO • PLACE PRZ level controller, LK-459F, in AUTO. 

• WHEN the following occurs: 
0 Program pressurizer level is matching the current 

pressurizer level 
AND 

0 Letdown and seal return are balanced with seal 
injection flow and charging flow. 

• THEN place controller 1CS-231, FK-122.1 CHARGING 
FLOW, in AUTO. 

• COMPLETE Section 5.4.3. (Position Verification) 

EVALUATOR NOTE: The SRO may address OWP-CS, CHEMICAL AND VOLUME 
CONTROL SYSTEM. This OWP verifies status light box 
verification when CSIP 'A' is tagged out for maintenance 
and will not be implemented for this scenario. 

Contacts WCC for EI R and support. Requests that either 
SRO control power or breaker is racked out on 'A' CSIP 

EVALUATOR NOTE: IF the crew did not have the control power removed or 
the breaker racked out on 'A' CSIP, when the SI signal 
occurs later in the scenario the' A' CSIP will restart. 

After Letdown is restored initiate Event 4 
"Containment Fan Cooler Trip" 
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Op Test No.: 05000400/2009302 Scenario #....L Event # -±.. Page 25 of 55 

Event Description: Containment Fan Cooler (AH-2 A-SAl Trips 

Time I Position I Applicant's Actions or Behavior 

Booth Operator Instructions: When directed by lead evaluator, Actuate TRG-4 
"Containment Fan Cooler Trip AH-2A trips" 

Indications Available: ALB-027-7-2 CONTAIMENT FAN COOLERS AH-2 LOW 
FLOW-OIL 

ALB-01-6-5 ESF SYS TRN A BYPASSED OR 
INOPERABLE 

• RESPONDS to alarm on ALB-027-7-2 and ALB-01-6-5 
BOP 

• Refers to annunciator response 

CONFIRM alarm using: 

• AH-2 fans running indication 

BOP • AH-2 fan trouble indication 

• Damper position indication 

VERIFY Automatic Functions: 

• Fans trip on overload. (YES) 

PERFORM Corrective Actions: 

• CHECK the fan status indication. 

• IF the running fan has tripped, THEN START standby 
containment fan per OP-169, Containment Cooling and 
Ventilation. 

BOP 
• CHECK proper damper alignment per OP-169, 

Containment Cooling and Ventilation. 

• DISPATCH an operator to check the status of the 
following breakers: 

0 1A22-SA-2A, AH-2 (1 A-SA) CNMT Fan Cooler 
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Event Description: Containment Fan Cooler (AH-2 A-SAl Trips 

Time I Position I Applicant's Actions or Behavior 

Booth Operator Instructions: When directed by lead evaluator, Actuate TRG-4 
"Containment Fan Cooler Trip AH-2A trips" 

Indications Available: ALB-027-7-2 CONTAIMENT FAN COOLERS AH-2 LOW 
FLOW-OIL 

ALB-01-6-5 ESF SYS TRN A BYPASSED OR 
INOPERABLE 

• RESPONDS to alarm on ALB-027-7-2 and ALB-01-6-5 
BOP 

• Refers to annunciator response 

CONFIRM alarm using: 

• AH-2 fans running indication 

BOP • AH-2 fan trouble indication 

• Damper position indication 

VERIFY Automatic Functions: 

• Fans trip on overload. (YES) 

PERFORM Corrective Actions: 

• CHECK the fan status indication. 

• IF the running fan has tripped, THEN START standby 
containment fan per OP-169, Containment Cooling and 
Ventilation. 

BOP 
• CHECK proper damper alignment per OP-169, 

Containment Cooling and Ventilation. 

• DISPATCH an operator to check the status of the 
following breakers: 

0 1A22-SA-2A, AH-2 (1 A-SA) CNMT Fan Cooler 
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Op Test No.: 05000400/2009302 Scenario # ~ Event # -±.. Page 26 of 55 

Event Description: Containment Fan Cooler (AH-2 A-SA) Trips 

Time I Position I Applicanfs Actions or Behavior 

COMMUNICATOR: When dispatched as an AO to investigate fan breakers, 
approximately 2 to 3 minutes later report there is an 
overcurrent trip condition on breaker 1 A22-SA-2A, AH-2 
(1A-SA) CNMT Fan Cooler. 

• Direct BOP to start the B train of containment fan 
coolers using OP-169, Containment Cooling and 
Ventilation 

• May direct selecting AH-2 (1 B-SA) as the lead fan. 

SRO • TIS 3.6.2.3 action (a) is applicable based on the initial 
trip of AH-2 (1A-SA). (7-day LCO) 

• If AH-2 (1 B-SA) is selected as the lead fan, then the 
TIS LCO is no longer in effect. 

• If AH-2 (1 B-SA) is not selected as the lead fan, then 
TIS 3.6.2.3 action (a) will remain in effect. (7-day LCD) 

EVALUATOR NOTE: The RO may need to borate while holding power. 

Verifies Initial Conditions met 

BOP • Place the control switches for both fans in each 
Containment cooler unit AH-2 A-SA (AH-1 B-SB) and AH-3 
A-SA (AH-4 B-SB) to LO-SPD. 

PROCEDURE NOTE: Steps 5.1.2.2 and 5.1.2.3 must be done without delay. 
The fan should not be allowed to coast down before 
being started in fast speed. 

• Place the control switch for the fans started in Step 5.1.2.1 
to STOP. 

BOP 
• Place the control switches for the fans stopped in Step 

5.1.2.2 to HI-SPD. 

• Place the control switch for each fan to be removed from 
BOP service to STOP. 
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Event Description: Containment Fan Cooler (AH-2 A-SA) Trips 

Time I Position I Applicanfs Actions or Behavior 

COMMUNICATOR: When dispatched as an AO to investigate fan breakers, 
approximately 2 to 3 minutes later report there is an 
overcurrent trip condition on breaker 1 A22-SA-2A, AH-2 
(1A-SA) CNMT Fan Cooler. 

• Direct BOP to start the B train of containment fan 
coolers using OP-169, Containment Cooling and 
Ventilation 

• May direct selecting AH-2 (1 B-SA) as the lead fan. 

SRO • TIS 3.6.2.3 action (a) is applicable based on the initial 
trip of AH-2 (1A-SA). (7-day LCO) 

• If AH-2 (1 B-SA) is selected as the lead fan, then the 
TIS LCO is no longer in effect. 

• If AH-2 (1 B-SA) is not selected as the lead fan, then 
TIS 3.6.2.3 action (a) will remain in effect. (7-day LCD) 

EVALUATOR NOTE: The RO may need to borate while holding power. 

Verifies Initial Conditions met 

BOP • Place the control switches for both fans in each 
Containment cooler unit AH-2 A-SA (AH-1 B-SB) and AH-3 
A-SA (AH-4 B-SB) to LO-SPD. 

PROCEDURE NOTE: Steps 5.1.2.2 and 5.1.2.3 must be done without delay. 
The fan should not be allowed to coast down before 
being started in fast speed. 

• Place the control switch for the fans started in Step 5.1.2.1 
to STOP. 

BOP 
• Place the control switches for the fans stopped in Step 

5.1.2.2 to HI-SPD. 

• Place the control switch for each fan to be removed from 
BOP service to STOP. 
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Op Test No.: 05000400/2009302 Scenario # --L Event # ~ Page 27 of 55 

Event Description: Containment Fan Cooler (AH-2 A-SA) Trips 

Time I Position I Applicant's Actions or Behavior 

Evaluate Tech Spec 3.6.2.3.a 

• TIS 3.6.2.3 action (a) is applicable based on the initial trip 
of AH-2 (1A-SA). (7-day LCO) 

• If AH-2 (1 B-SA) is selected as the lead fan, then the TIS 

SRO LCO is no longer in effect. 

• If AH-2 (1 B-SA) is not selected as the lead fan, then TIS 
3.6.2.3 action (a) will remain in effect. (7-day LCO) 

• Initiates Equipment Problem Checklist and contacts WCC 
for assistance 

EVALUATOR NOTE: After '8' Train Containment Fan Coolers have been placed 
in service, initiate Event 5 "PR NIS Channel 43 Fails High" 
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Event Description: Containment Fan Cooler (AH-2 A-SA) Trips 

Time I Position I Applicant's Actions or Behavior 

Evaluate Tech Spec 3.6.2.3.a 

• TIS 3.6.2.3 action (a) is applicable based on the initial trip 
of AH-2 (1A-SA). (7-day LCO) 

• If AH-2 (1 B-SA) is selected as the lead fan, then the TIS 

SRO LCO is no longer in effect. 

• If AH-2 (1 B-SA) is not selected as the lead fan, then TIS 
3.6.2.3 action (a) will remain in effect. (7-day LCO) 

• Initiates Equipment Problem Checklist and contacts WCC 
for assistance 

EVALUATOR NOTE: After '8' Train Containment Fan Coolers have been placed 
in service, initiate Event 5 "PR NIS Channel 43 Fails High" 
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Op Test No.: 05000400/2009302 Scenario # _3_ Event # _5_ Page 

Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG-5 "PR NIS Channel 43 fails High" 

Indications Available: 

• Uncontrolled rod motionlbistable trips 

• N-43 fails to 120% 

• ALB-13-4-1, POWER RANGE HIGH NEUTRON FLUX HIGH SP ALERT 

• ALB-13-4-2, POWER RANGE HIGH NEUTRON FLUX RATE ALERT 

• ALB-13-4-5, POWER RANGE CHANNEL DEVIATION 

• ALB-13-5-1, OVERPOWER ROD STOP 

• ALB-10-6-5A, OrrEMPl1T BLK ROD C-3 ALERT 

• ALB-10-6-5A 6-5B OrrEMP l1T ALERT 

RO RESPONDS to alarms/uncontrolled rod motion. 

\; >} .' .~ •.. :'.)~~~ •.• """"" .·ENT~I:{S.~~dcIir~9t~~9tiao~(?f~QP-06~;';~~lflJpqtibniBt.Rdai' 
< .•... /'\';; .p611~r()1 an9AI}ciication ~~stem .....;" .',;"». ....5 .. : .. .. ' ,'<', /. ....... ........ . ... .... -... :" :. 

RO PERFORMS immediate actions. 

EVALUATOR NOTE: Rods cannot be moved out until AOP actions clear the 
overpower rod stop. 

Immediate CHECK that LESS THAN TWO control rods.are dropped. 
Action RO 

(YES) 

Immediate 
RO POSITION Rod Bank Selector Switch to MAN. Action 

Immediate 
RO CHECK Control Bank motion STOPPED. (YES) Action 
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Op Test No.: 05000400/2009302 Scenario # _3_ Event # _5_ Page 

Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: 
Actuate TRG-5 "PR NIS Channel 43 fails High" 

Indications Available: 

• Uncontrolled rod motionlbistable trips 

• N-43 fails to 120% 

• ALB-13-4-1, POWER RANGE HIGH NEUTRON FLUX HIGH SP ALERT 

• ALB-13-4-2, POWER RANGE HIGH NEUTRON FLUX RATE ALERT 

• ALB-13-4-5, POWER RANGE CHANNEL DEVIATION 

• ALB-13-5-1, OVERPOWER ROD STOP 

• ALB-10-6-5A, OrrEMPl1T BLK ROD C-3 ALERT 

• ALB-10-6-5A 6-5B OrrEMP l1T ALERT 

RO RESPONDS to alarms/uncontrolled rod motion. 

.\ >1 .' .~f,~?c····· .·ENT~I:{S.~~dcIir~9t~~9tiao~(?f~QP-06~;'·.~~lflJpqtibniBt.Rda,'· " . 
'<~"/;}'U . pol1tr()1 ang.,!l}ciication ~~stem~...·<· •• ,;")5 ,. : '. ...... . •..... .' .,..... ..•.•..• .'. ,...... _... ..: c, ",. :,,:. 

RO PERFORMS immediate actions. 

EVALUATOR NOTE: Rods cannot be moved out until AOP actions clear the 
overpower rod stop. 

Immediate CHECK that LESS THAN TWO control rods.are dropped. 
Action RO 

(YES) 

Immediate 
RO POSITION Rod Bank Selector Switch to MAN. Action 

Immediate 
RO CHECK Control Bank motion STOPPED. (YES) Action 
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Op Test No.: 05000400/2009302 Scenario # -L Event # _5_ Page 

Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

SRO PROCEEDS to Section 3.2. 

CHECK that instrument channel failure has NOT OCCURRED 
by observing the following: 

• RCS Tavg (YES) 
RO 

RCS Tref (YES) • 
• POWER Range NI channels (NO) 

• TURBINE first stage pressure 

PERFORM the following: 

• IF a power supply is lost, THEN GO TO AOP-024, Loss of 
Uninterruptible Power Supply. (NO) 

• IF an individual instrument failed, THEN MAINTAIN 
SRO manual rod control until corrective action is complete. 

(YES) 

• IF a Power Range NI Channel failed, THEN PLACE the 
affected NI Rod Stop Bypass switch to BYPASS at the 
Detector Current Comparator Drawer. (YES) 

Manually OPERATE affected control bank to restore the 
following: 

• Equilibrium power and temperature conditions 

• Rods above the insertion limits of Tech Spec 3.1.3.6 and 

RO 
PLP-106, Technical Specification Equipment List Program 
and Core Operating Limits Report. 

VERIFY proper operation of the following: (YES) 

• CVCS demineralizers 

• BTRS 

• Reactor Makeup Control System 
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Op Test No.: 05000400/2009302 Scenario # -L Event # _5_ Page 

Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

SRO PROCEEDS to Section 3.2. 

CHECK that instrument channel failure has NOT OCCURRED 
by observing the following: 

• RCS Tavg (YES) 
RO 

RCS Tref (YES) • 
• POWER Range NI channels (NO) 

• TURBINE first stage pressure 

PERFORM the following: 

• IF a power supply is lost, THEN GO TO AOP-024, Loss of 
Uninterruptible Power Supply. (NO) 

• IF an individual instrument failed, THEN MAINTAIN 
SRO manual rod control until corrective action is complete. 

(YES) 

• IF a Power Range NI Channel failed, THEN PLACE the 
affected NI Rod Stop Bypass switch to BYPASS at the 
Detector Current Comparator Drawer. (YES) 

Manually OPERATE affected control bank to restore the 
following: 

• Equilibrium power and temperature conditions 

• Rods above the insertion limits of Tech Spec 3.1.3.6 and 

RO 
PLP-106, Technical Specification Equipment List Program 
and Core Operating Limits Report. 

VERIFY proper operation of the following: (YES) 

• CVCS demineralizers 

• BTRS 

• Reactor Makeup Control System 
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Op Test No.: 05000400/2009302 Scenario # ~ Event # -2... Page 30 of 55 

Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

SRO 
CHECK that this section was entered due to control banks 

MOVING OUT. (NO) 

• GOTO Step 6. 

CHECK that NEITHER of the following OCCURRED: 

RO • Unexplained RCS boration (NO) 

• Unplanned RCS dilution (NO) 

CHECK that an automatic Rod Control malfunction 
OCCURRED. (NO) 

• GO TO Step 9. 

• EXIT this procedure. 

• Initiate Equipment Problem Checklist and contact WCC for 
assistance. 

• Tech Spec Evaluation: 

0 3.3.1 for N-43, Action 2, inoperable channel 
placed in tripped condition within 6 hours 

SRO 3.3.1 for OT LiT, Action 6, inoperable channel 0 

placed in tripped condition within 6 hours 

0 3.2.1 for AFD limits, restore AFD within 15 
minutes or reduce thermal power to < 50% 
within 30 minutes (Not applicable AFD is 
operable, AFD monitor is inoperable) 

0 3.2.4 for QPTR, calculate QPTR at least once 
per hour per specification 4.2.4.2 

0 3.1.3.6 for Rod Insertion limits may be 
applicable based on rod position. 
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Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

SRO 
CHECK that this section was entered due to control banks 

MOVING OUT. (NO) 

• GOTO Step 6. 

CHECK that NEITHER of the following OCCURRED: 

RO • Unexplained RCS boration (NO) 

• Unplanned RCS dilution (NO) 

CHECK that an automatic Rod Control malfunction 
OCCURRED. (NO) 

• GO TO Step 9. 

• EXIT this procedure. 

• Initiate Equipment Problem Checklist and contact WCC for 
assistance. 

• Tech Spec Evaluation: 

0 3.3.1 for N-43, Action 2, inoperable channel 
placed in tripped condition within 6 hours 

SRO 3.3.1 for OT LiT, Action 6, inoperable channel 0 

placed in tripped condition within 6 hours 

0 3.2.1 for AFD limits, restore AFD within 15 
minutes or reduce thermal power to < 50% 
within 30 minutes (Not applicable AFD is 
operable, AFD monitor is inoperable) 

0 3.2.4 for QPTR, calculate QPTR at least once 
per hour per specification 4.2.4.2 

0 3.1.3.6 for Rod Insertion limits may be 
applicable based on rod position. 

Harris 20098 NRC Scenario 3 November 30, 2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ...1.... Event # _5_ Page 

Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: OWP-RP-25 for N-43 failure should not be performed due to 
JPM selected for evaluation. 

Once actions for failed N-43 have been completed, initiate 
Event 6 "Main Steam Line Break Outside of Containment" 
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Event Description: PR N43 Fails High 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: OWP-RP-25 for N-43 failure should not be performed due to 
JPM selected for evaluation. 

Once actions for failed N-43 have been completed, initiate 
Event 6 "Main Steam Line Break Outside of Containment" 
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Op Test No.: 05000400/2009302 Scenario # _3_ Event # _6_ Page 

Event Description: Main Steam Une Break Outside Containment 

Time I Position I Applicanfs Actions or Behavior 

BOOTH OPERATOR: 

Indications Available: 

Immediate 
Action 

Immediate 
Action 

RO 

RO 

RO 

When directed by Lead Evaluator: 
Actuate TRG-6 "MS Line Break Outside of CNMT" 

• ALB-09-3-3, PRZ CO NT LOW PRESS AND HEATERS ON 
• ALB-09-5-1 PRESSURIZER HIGH-LOW PRESS 
• Increasing Reactor power 
• RCS pressure decreasing 
• Charging flow increasing 
• SG ressures lowerin 

Recommends Reactor Trip, Manually Trips Reactor and 
manually SI (with no objection from CRS) 

Manually trips the reactor 

PERFORM immediate actions of PATH-1. 

VERIFY Reactor Trip: 

• AUTO or MANUAL Reactor Trip successful: 

• CHECK for any of the following: 

• Trip breakers RTA and BY A OPEN (YES) 

• Trip breakers RTB and BYB OPEN (YES) 

• ROD Bottom lights LIT (YES) 

• NEUTRON flux decreasing (YES) 
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Event Description: Main Steam Une Break Outside Containment 

Time I Position I Applicanfs Actions or Behavior 

BOOTH OPERATOR: 

Indications Available: 

Immediate 
Action 

Immediate 
Action 

RO 

RO 

RO 

When directed by Lead Evaluator: 
Actuate TRG-6 "MS Line Break Outside of CNMT" 

• ALB-09-3-3, PRZ CO NT LOW PRESS AND HEATERS ON 
• ALB-09-5-1 PRESSURIZER HIGH-LOW PRESS 
• Increasing Reactor power 
• RCS pressure decreasing 
• Charging flow increasing 
• SG ressures lowerin 

Recommends Reactor Trip, Manually Trips Reactor and 
manually SI (with no objection from CRS) 

Manually trips the reactor 

PERFORM immediate actions of PATH-1. 

VERIFY Reactor Trip: 

• AUTO or MANUAL Reactor Trip successful: 

• CHECK for any of the following: 

• Trip breakers RTA and BY A OPEN (YES) 

• Trip breakers RTB and BYB OPEN (YES) 

• ROD Bottom lights LIT (YES) 

• NEUTRON flux decreasing (YES) 
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Op Test No.: 05000400/2009302 Scenario # .....;L. Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment 

Time I Position I Applicant's Actions or Behavior 

VERIFY Turbine Trip: 

• CHECK for any of the following: 

• ALL turbine throttle valves - SHUT (YES) 
Immediate 

BOP 
Action • ALL turbine governor valves - SHUT (YES) 

VERI FY power to AC Emergency Buses 

• 1 A-SA and 1 B-SB Buses energized by off-site power or 
EDG's (YES, off-site power) 

CHECK 81 Actuation: 

• CHECK for any of the following - LIT: (YES or NO, SRO 
may direct initiation of SI following recognition of steam 
break) 

• SI Actuated bypass permissive light 
Immediate 

RO • ALB-11-2-2 
Action • ALB-11-5-1 

• ALB-11-5-3 

• ALB-12-1-4 

SI actuation - REQUIRED (YES) 

• Actuate SI (if not preemptively actuated earlier) 
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Event Description: Main Steam Line Break Outside Containment 

Time I Position I Applicant's Actions or Behavior 

VERIFY Turbine Trip: 

• CHECK for any of the following: 

• ALL turbine throttle valves - SHUT (YES) 
Immediate 

BOP 
Action • ALL turbine governor valves - SHUT (YES) 

VERI FY power to AC Emergency Buses 

• 1 A-SA and 1 B-SB Buses energized by off-site power or 
EDG's (YES, off-site power) 

CHECK 81 Actuation: 

• CHECK for any of the following - LIT: (YES or NO, SRO 
may direct initiation of SI following recognition of steam 
break) 

• SI Actuated bypass permissive light 
Immediate 

RO • ALB-11-2-2 
Action • ALB-11-5-1 

• ALB-11-5-3 

• ALB-12-1-4 

SI actuation - REQUIRED (YES) 

• Actuate SI (if not preemptively actuated earlier) 
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Op Test No.: 05000400/2009302 Scenario # ..L Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment 

Time I Position I Applicanfs Actions or Behavior 

• Initiate monitoring of monitoring the Critical Safety Function 
Trees 

• Informs Shift Superintendent to evaluate EAL Network 
Using Entry Point X. 

• Foldout A Applies: 

FOLDOUT A 

0 RCP TRIP CRITERIA 

.IT both of the following occur. 'l'l!llli stop all Reps: 

0 SI flow 0 GREATER THAN 200 GPM 

0 Res pressure 0 LESS THAN 1400 PSIG 
SRO 

0 AFW SUPPLY SWITCHOVER CRITERIA 

.IT CST level decreases to less than 10%. 'l'l!llli switch the AFII water 
supply to the ESW system using opom. "AUXILIARY FEEDIIATER SYSTEM". 
Section 8.l. 

0 RHR RESTART CRITERIA 

.IT RCS pressure decreases to less than 230 PSIG in an uncontrolled 
manner. THEN restart RHR pumps to supply water to the RCS. 

0 ALTERNATE MINIFLOW OPEN/SHUT CRITERIA 

0 .IT RCS pressure decreases to less than 1800 PSIG. THEN verify 
alternate miniflow isolation QR miniflow block valves 0 SHUT 

0 .IT ReS pressure increases to ~eater than 2200 PSIG. THEN verify 
alternate miniflow isolation ~ miniflow block valves 0 OPEN 

RO RCPs should be tripped based on RCP trip criteria being met. 

EVALUATOR NOTE: The crew should brief on the general foldout criteria. 

The '8' RHR pump trips when started. The' A' RHR 
pump does not AUTO start from the sequencer and 
must .be manually started. 

Harris 2009B NRC Scenario 3 November 30,2009 Rev. Final 

Appendix D Operator Action Form ES-D-2 
Op Test No.: 05000400/2009302 Scenario # ..L Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment 

Time I Position I Applicanfs Actions or Behavior 

• Initiate monitoring of monitoring the Critical Safety Function 
Trees 

• Informs Shift Superintendent to evaluate EAL Network 
Using Entry Point X. 

• Foldout A Applies: 

FOLDOUT A 

0 RCP TRIP CRITERIA 

.IT both of the following occur. 'l'l!llli stop all Reps: 

0 SI flow 0 GREATER THAN 200 GPM 

0 Res pressure 0 LESS THAN 1400 PSIG 
SRO 

0 AFW SUPPLY SWITCHOVER CRITERIA 

.IT CST level decreases to less than 10%. 'l'l!llli switch the AFII water 
supply to the ESW system using opom. "AUXILIARY FEEDIIATER SYSTEM". 
Section 8.l. 

0 RHR RESTART CRITERIA 

.IT RCS pressure decreases to less than 230 PSIG in an uncontrolled 
manner. THEN restart RHR pumps to supply water to the RCS. 

0 ALTERNATE MINIFLOW OPEN/SHUT CRITERIA 

0 .IT RCS pressure decreases to less than 1800 PSIG. THEN verify 
alternate miniflow isolation QR miniflow block valves 0 SHUT 

0 .IT ReS pressure increases to ~eater than 2200 PSIG. THEN verify 
alternate miniflow isolation ~ miniflow block valves 0 OPEN 

RO RCPs should be tripped based on RCP trip criteria being met. 

EVALUATOR NOTE: The crew should brief on the general foldout criteria. 

The '8' RHR pump trips when started. The' A' RHR 
pump does not AUTO start from the sequencer and 
must .be manually started. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # 10 Page 35 of 55 

Event Description: Phase A failure 

Time I Position I Applicanfs Actions or Behavior 

• VERIFY ALL CSIPs AND RHR pumps - RUNNING. (NO). 

RO Event #9 

BOP 

COMMUNICATOR: 

RO 

• Identifies that there are no RHR pumps running 

Dispatch operator to investigate the cause of the trip of 'B' 
RHR pump. 

If directed to check status of '8' RHR pump bkr, then after-
2 minutes, report that '8' RHR pump bkr has an overcurrent 
trip. 

CHECK SI Flow: 

• SI flow- GREATER THAN 200 GPM. (YES) 

RO RCS pressure - LESS THAN 230 PSIG. (NO) 

BOP 

Directs TB AO -Place the A and B If A compressors to local 
control mode. 

Directs RAB AO - Locally unlock and turn on the breakers for 
the CSIP suction and discharge cross connect valves: Refer to 
Attachment 11. (See Attachment 1 of this exam Guide for copy 
of EOP-PATH-1 GUIDE, Attachment 11) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # 10 Page 35 of 55 

Event Description: Phase A failure 

Time I Position I Applicanfs Actions or Behavior 

• VERIFY ALL CSIPs AND RHR pumps - RUNNING. (NO). 

RO Event #9 

BOP 

COMMUNICATOR: 

RO 

• Identifies that there are no RHR pumps running 

Dispatch operator to investigate the cause of the trip of 'B' 
RHR pump. 

If directed to check status of '8' RHR pump bkr, then after-
2 minutes, report that '8' RHR pump bkr has an overcurrent 
trip. 

CHECK SI Flow: 

• SI flow- GREATER THAN 200 GPM. (YES) 

RO RCS pressure - LESS THAN 230 PSIG. (NO) 

BOP 

Directs TB AO -Place the A and B If A compressors to local 
control mode. 

Directs RAB AO - Locally unlock and turn on the breakers for 
the CSIP suction and discharge cross connect valves: Refer to 
Attachment 11. (See Attachment 1 of this exam Guide for copy 
of EOP-PATH-1 GUIDE, Attachment 11) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # 10 Page 

Event Description: Phase A failure 

Time I Position I Applicanfs Actions or Behavior 

BOOTH OPERATOR: When contacted to place AlB air compressors in Local 
Control mode, run CAEP :\air\ACs_to_local.txt. 

COMMUNICATOR: When CAEP is complete, report that the air compressors 
are running in local control mode. 

BOOTH OPERATOR When contacted to Unlock and Turn ON the breakers for the 
CSIP suction and discharge cross-connect valves, run 
CAEP :lcvc\path-1 att 6 csip suction valves power. txt. 

COMMUNICATOR: When the CAEP is complete, report task to the MCR. 

CHECK Main Steam Isolation: 

• MAIN Steam isolation - ACTUATED. (YES) 

BOP II Event #7 II 

• VERIFY Main Steam Isolation Valves SHUT. (NO) 

• Attempts to close ALL MSIV's (MSIV's will not shut) 

RO 
CHECK CNMT Pressure - HAS REMAINED LESS THAN 10 
PSIG. (YES) 

CHECK AFW Status: 
BOP 

• AFW flow - AT LEAST 210 KPPH AVAILABLE. (YES) 

SRO ASSIGNS BOP to perform the following: 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # 10 Page 

Event Description: Phase A failure 

Time I Position I Applicanfs Actions or Behavior 

BOOTH OPERATOR: When contacted to place AlB air compressors in Local 
Control mode, run CAEP :\air\ACs_to_local.txt. 

COMMUNICATOR: When CAEP is complete, report that the air compressors 
are running in local control mode. 

BOOTH OPERATOR When contacted to Unlock and Turn ON the breakers for the 
CSIP suction and discharge cross-connect valves, run 
CAEP :lcvc\path-1 att 6 csip suction valves power. txt. 

COMMUNICATOR: When the CAEP is complete, report task to the MCR. 

CHECK Main Steam Isolation: 

• MAIN Steam isolation - ACTUATED. (YES) 

BOP II Event #7 II 

• VERIFY Main Steam Isolation Valves SHUT. (NO) 

• Attempts to close ALL MSIV's (MSIV's will not shut) 

RO 
CHECK CNMT Pressure - HAS REMAINED LESS THAN 10 
PSIG. (YES) 

CHECK AFW Status: 
BOP 

• AFW flow - AT LEAST 210 KPPH AVAILABLE. (YES) 

SRO ASSIGNS BOP to perform the following: 
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Appendix 0 Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # .....L. Event # 1Q Page 

Event Description: Phase A failure 

Time I Position I Applicant's Actions or Behavior 

• VERIFY alignment of components from actuation of 
ESFAS Signals using Attachment 6, "Safeguards Actuation 
Verification", while continuing with implementation of 
EOPs. (See Attachment 2 of this exam Guide for copy of 
EOP-PATH-1 GUIDE, Attachment 6) 

• Identifies Phase A valves have NOT all aligned and places 

BOP 
valves to correct position (per OMM-004 Attachment 4): 

II Event 10 II 

1 SP-948/1 SP-949 (Shuts) 

1 ED-94/1 ED-9S (Shuts) 

1 SP-16/1 SP-939 (Shuts) 

1 SP-916/1 SP-918 (Shuts) 

Control RCS Temperature: 

Stabilize AND maintain temperature between SSSDF AND SS9
D
F 

using Table 1. 

TABLE 1: RCS TEMPERATURE CONTROL GUIDELINES 

RO FOLLOWING RXTRIP 

• Guidance is applicable until another procedure directs 
otherwise. 

• IF no RCPs running, THEN use wide range cold leg 
temperature. 
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Appendix 0 Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # .....L. Event # 1Q Page 

Event Description: Phase A failure 

Time I Position I Applicant's Actions or Behavior 

• VERIFY alignment of components from actuation of 
ESFAS Signals using Attachment 6, "Safeguards Actuation 
Verification", while continuing with implementation of 
EOPs. (See Attachment 2 of this exam Guide for copy of 
EOP-PATH-1 GUIDE, Attachment 6) 

• Identifies Phase A valves have NOT all aligned and places 

BOP 
valves to correct position (per OMM-004 Attachment 4): 

II Event 10 II 
1 SP-948/1 SP-949 (Shuts) 

1 ED-94/1 ED-9S (Shuts) 

1 SP-16/1 SP-939 (Shuts) 

1 SP-916/1 SP-918 (Shuts) 

Control RCS Temperature: 

Stabilize AND maintain temperature between SSSDF AND SS9
D
F 

using Table 1. 

TABLE 1: RCS TEMPERATURE CONTROL GUIDELINES 

RO FOLLOWING RXTRIP 

• Guidance is applicable until another procedure directs 
otherwise. 

• IF no RCPs running, THEN use wide range cold leg 
temperature. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: The only action available to control ReS temperature is to 
limit AFW flow but a flow reduction to < 210 kpph should 
not be initiated until SG levels have recovered to at least 
25% in one SG. 

Check PRZ PORVs AND Spray Valves: 

• Verify AC buses 1A1 AND 1 B1 - ENERGIZED (yES) 

• CHECK PRZ PORVs - SHUT (YES) 
RO 

• CHECK PRZ PORV Block Valves - AT LEAST ONE 
OPEN. (YES) 

• PRZ spray valves - SHUT. (YES) 

IDENTIFY any faulted SG: 

• CHECK for any of the following: 

BOP • ANY SG pressures - DECREASING IN AN 
UNCONTROLLED MANNER (YES) 

• ANY SG - COMPLETELY DEPRESSURIZED. (NO) 

SRO Transitions to EPP-014 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: The only action available to control ReS temperature is to 
limit AFW flow but a flow reduction to < 210 kpph should 
not be initiated until SG levels have recovered to at least 
25% in one SG. 

Check PRZ PORVs AND Spray Valves: 

• Verify AC buses 1A1 AND 1 B1 - ENERGIZED (yES) 

• CHECK PRZ PORVs - SHUT (YES) 
RO 

• CHECK PRZ PORV Block Valves - AT LEAST ONE 
OPEN. (YES) 

• PRZ spray valves - SHUT. (YES) 

IDENTIFY any faulted SG: 

• CHECK for any of the following: 

BOP • ANY SG pressures - DECREASING IN AN 
UNCONTROLLED MANNER (YES) 

• ANY SG - COMPLETELY DEPRESSURIZED. (NO) 

SRO Transitions to EPP-014 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # -2- Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

Procedure Caution: At least one SG must be maintained available for RCS 
cooldown. 
Any faulted SG OR secondary break should remain isolated 
during subsequent recovery actions unless needed for RCS 
cooldown. 

SRO Implements FRPs 

Check MSIVs AND Bypass Valves: 
BOP 

a. Verify all MSIVs - SHUT (NO) 

SRO direct the following actions to be taken outside the MCR: 

Perform the following: 

SRO • Locally shut instrument air supply to RAB 261: 11A-814 
(north of AH-19 1 A-SA) 

• Locally remove cap AND open drain valve: 11A-1876 
(located in corridor outside 

• Verify all MSIV bypass valves - SHUT (NO) 

BOP • Check Any SG NOT Faulted: 

Harris 2009B NRC Scenario 3 

o Any SG pressure - STABLE OR INCREASING 
(NO) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # -2- Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

Procedure Caution: At least one SG must be maintained available for RCS 
cooldown. 
Any faulted SG OR secondary break should remain isolated 
during subsequent recovery actions unless needed for RCS 
cooldown. 

SRO Implements FRPs 

Check MSIVs AND Bypass Valves: 
BOP 

a. Verify all MSIVs - SHUT (NO) 

SRO direct the following actions to be taken outside the MCR: 

Perform the following: 

SRO • Locally shut instrument air supply to RAB 261: 11A-814 
(north of AH-19 1 A-SA) 

• Locally remove cap AND open drain valve: 11A-1876 
(located in corridor outside 

• Verify all MSIV bypass valves - SHUT (NO) 

BOP • Check Any SG NOT Faulted: 

Harris 2009B NRC Scenario 3 

o Any SG pressure - STABLE OR INCREASING 
(NO) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

SRO Foldout applies. 

EVALUATOR NOTE: The EPP-015 Foldout criteria that may apply is: 

EVALUATOR NOTE: 

MINIMUM FEED FLOW 

IF level in any SG is less than 25% [40%], THEN 
maintain a minimum of 12.5 KPPH feed flow to that SG. 

'8' SG MSIV will not close in this scenario. After the 
MSIVs for 'A' and 'C' SGs are closed, pressures will 
rise and meet EPP-014 transition criteria. 

AFTER EPP-015 has been entered and notification has 
been received to have NLO locally isolate I 
depressurize IA to the MSIVs, WAIT 2-3 minutes and 
THEN DIRECT the simulator booth operator run 
Trigger 7 to close SG 'A' and 'C' MSIVs. 

CHECK MSIVs AND Bypass Valves: 

• VERIFY all MSIVs - SHUT (NO) 

• Perform the following: (Previously directed) 

BOP • Locally shut instrument air supply to RAB 261: 11A-814 
(north of AH-19 1A-SA) 

• Locally remove cap AND open drain valve: 11A-1876 
(located in corridor outside 

• VERIFY all MSIV Bypass Valves - SHUT (YES) 

PROCEDURE CAUTION: IF the TDAFW pump is the only available source of 
feed flow, THEN maintain steam supply to the TDAFW 
pump from one SG. (N/A - under clearance) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

SRO Foldout applies. 

EVALUATOR NOTE: The EPP-015 Foldout criteria that may apply is: 

EVALUATOR NOTE: 

MINIMUM FEED FLOW 

IF level in any SG is less than 25% [40%], THEN 
maintain a minimum of 12.5 KPPH feed flow to that SG. 

'8' SG MSIV will not close in this scenario. After the 
MSIVs for 'A' and 'C' SGs are closed, pressures will 
rise and meet EPP-014 transition criteria. 

AFTER EPP-015 has been entered and notification has 
been received to have NLO locally isolate I 
depressurize IA to the MSIVs, WAIT 2-3 minutes and 
THEN DIRECT the simulator booth operator run 
Trigger 7 to close SG 'A' and 'C' MSIVs. 

CHECK MSIVs AND Bypass Valves: 

• VERIFY all MSIVs - SHUT (NO) 

• Perform the following: (Previously directed) 

BOP • Locally shut instrument air supply to RAB 261: 11A-814 
(north of AH-19 1A-SA) 

• Locally remove cap AND open drain valve: 11A-1876 
(located in corridor outside 

• VERIFY all MSIV Bypass Valves - SHUT (YES) 

PROCEDURE CAUTION: IF the TDAFW pump is the only available source of 
feed flow, THEN maintain steam supply to the TDAFW 
pump from one SG. (N/A - under clearance) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ..L Event # _6_ Page 41 of 55 

Event Description: Main Steam Une Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: IF local actions are required, attempts to isolate all 
boundaries of one SG should be completed prior to starting 
those for another SG. 

CHECK Secondary Pressure Boundary for ALL SGs: 

• VERIFY SG PORVs - SHUT (YES) 

• VERIFY Main FW isolation valves - SHUT (YES) 

• SHUT steam supply valves to TDAFW pump: (NO, tagged 
closed) 

o SG B: 1 MS-70 (Tagged) 

o SG C: 1 MS-72 (Tagged) 

BOP • VERI FY main steam drain isolations before MSIVs -
SHUT: (YES) 

o SG A: 1 MS-231 

o SG B: 1 MS-266 

o SG C: 1 MS-301 

• VERIFY SG Blowdown isolation valves - SHUT (yES) 

• VERIFY Main Steam Analyzer isolation valves - SHUT 
(YES) 

PROCEDURE NOTE: AS SG pressure and steam flow decrease, RCS hot leg 
temperatures will eventually stabilize and may increase. 
Adjusting feed flow and steam dump will control RCS hot 
leg temperatures. 

CONTROL RCS Temperature: 

RO • CHECK RCS cooldown rate - LESS THAN 100°F/HR 
(NO) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ..L Event # _6_ Page 41 of 55 

Event Description: Main Steam Une Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: IF local actions are required, attempts to isolate all 
boundaries of one SG should be completed prior to starting 
those for another SG. 

CHECK Secondary Pressure Boundary for ALL SGs: 

• VERIFY SG PORVs - SHUT (YES) 

• VERIFY Main FW isolation valves - SHUT (YES) 

• SHUT steam supply valves to TDAFW pump: (NO, tagged 
closed) 

o SG B: 1 MS-70 (Tagged) 

o SG C: 1 MS-72 (Tagged) 

BOP • VERI FY main steam drain isolations before MSIVs -
SHUT: (YES) 

o SG A: 1 MS-231 

o SG B: 1 MS-266 

o SG C: 1 MS-301 

• VERIFY SG Blowdown isolation valves - SHUT (yES) 

• VERIFY Main Steam Analyzer isolation valves - SHUT 
(YES) 

PROCEDURE NOTE: AS SG pressure and steam flow decrease, RCS hot leg 
temperatures will eventually stabilize and may increase. 
Adjusting feed flow and steam dump will control RCS hot 
leg temperatures. 

CONTROL RCS Temperature: 

RO • CHECK RCS cooldown rate - LESS THAN 100°F/HR 
(NO) 

Harris 2009B NRC Scenario 3 November 30, 2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I 

BOP 

CREW 

SRO 

RO 

Applicant's Actions or Behavior 

Reduce feed flow to 12.5 KPPH to each SG. 

Identifies RED Path on Heat Sink and transitions to FRP-H.1 

Reads Caution prior to step 1 and determines that FRP-H.1 
should not be performed 

Caution: This procedure should NOT be performed if 
total feed flow capability of 210 KPPH is 
available AND total feed flow has been reduced 
due to operator action as directed by the EOPs. 

EXITS FRP-H.1 and returns to EOP-EPP-015 

Check RCS hot leg temperatures - STABLE OR 
DECREASING (YES/NO) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _6_ Page 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I 

BOP 

CREW 

SRO 

RO 

Applicant's Actions or Behavior 

Reduce feed flow to 12.5 KPPH to each SG. 

Identifies RED Path on Heat Sink and transitions to FRP-H.1 

Reads Caution prior to step 1 and determines that FRP-H.1 
should not be performed 

Caution: This procedure should NOT be performed if 
total feed flow capability of 210 KPPH is 
available AND total feed flow has been reduced 
due to operator action as directed by the EOPs. 

EXITS FRP-H.1 and returns to EOP-EPP-015 

Check RCS hot leg temperatures - STABLE OR 
DECREASING (YES/NO) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # .2.- Event # _6_ Page 43 ill 55 

Event Description: Main Steam Une Break Outside Containment (Continued) 

Time I Position I Applicanfs Actions or Behavior 

Maintain RCP Seal Injection Flow Between 8 GPM And 13 
GPM. 

Check RCP Trip Criteria: 

• Check RCPs - AT LEAST ONE RUNNING (NO - RCPS are 
RO OFF) 

Check all of the following: 

• SI flow - GREATER THAN 200 GPM (YES) 

• Check RCS pressure - LESS THAN 1400 PSIG (yES) 

Check PRZ PORV AND Block Valves: 

• Verify power to PORV block valves - AVAILABLE (YES) 

• PRZ PORVs - SHUT (YES) 

RO 
• GO TO Step 6f. 

• Check block valves - AT LEAST ONE OPEN (YES) 

• IF a PRZ PORV opens on high pressure, THEN verify it 
shuts after pressure decreases to less than opening 
setpoint. 

PROCEDURE NOTE: A SG may be suspected to be ruptured if it fails to dry out 
following isolation of feed flow. Local checks for 
radiation can be used to confirm primary-to-secondary 
leakage. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # .2.- Event # _6_ Page 43 ill 55 

Event Description: Main Steam Une Break Outside Containment (Continued) 

Time I Position I Applicanfs Actions or Behavior 

Maintain RCP Seal Injection Flow Between 8 GPM And 13 
GPM. 

Check RCP Trip Criteria: 

• Check RCPs - AT LEAST ONE RUNNING (NO - RCPS are 
RO OFF) 

Check all of the following: 

• SI flow - GREATER THAN 200 GPM (YES) 

• Check RCS pressure - LESS THAN 1400 PSIG (yES) 

Check PRZ PORV AND Block Valves: 

• Verify power to PORV block valves - AVAILABLE (YES) 

• PRZ PORVs - SHUT (YES) 

RO 
• GO TO Step 6f. 

• Check block valves - AT LEAST ONE OPEN (YES) 

• IF a PRZ PORV opens on high pressure, THEN verify it 
shuts after pressure decreases to less than opening 
setpoint. 

PROCEDURE NOTE: A SG may be suspected to be ruptured if it fails to dry out 
following isolation of feed flow. Local checks for 
radiation can be used to confirm primary-to-secondary 
leakage. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _6_ Page 44 of 55 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

Check Secondary Radiation: 

Check for all of the following: 

• Condenser vacuum pump effluent rad - NORMAL (YES) 

BOP/SRO 
• SG blowdown radiation - NORMAL (YES) 

• Main steam line radiation - NORMAL (YES) 

• SG activity sample - NORMAL (IF AVAILABLE) (N/A) 

RO Check RHR Pump Status: 

RO 

.r Qhe.61< anY~~HF:fp,uil)ps2 R9NN'.NGel3:pumP'~ NO', 
,purnptrippedof)<sfart, 'A} pumpc~'N6)7 ',...~. 

i," "o~t~rt~;'~IFniRP6~~.d ' ... 

• RCS Pressure - GREATER THAN 230 PSIG (YES) 

• RCS pressure - STABLE OR INCREASING (YES) 

• Check RHR pump suction - ALIGNED TO RWST (YES) 

• Reset SI. 

• Manually Realign Safeguards Equipment Following A 
Loss Of Offsite Power. (Refer to PATH-1 GUIDE, 
Attachment 2.) 

• Stop RHR pumps. (YES) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # _6_ Page 44 of 55 

Event Description: Main Steam Line Break Outside Containment (Continued) 

Time I Position I Applicant's Actions or Behavior 

Check Secondary Radiation: 

Check for all of the following: 

• Condenser vacuum pump effluent rad - NORMAL (YES) 

BOP/SRO 
• SG blowdown radiation - NORMAL (YES) 

• Main steam line radiation - NORMAL (YES) 

• SG activity sample - NORMAL (IF AVAILABLE) (N/A) 

RO Check RHR Pump Status: 

RO 

.r Qhe.61< anY~~HF:fp,uil)ps2 R9NN'.NGel3:pumP'~ NO', 
,purnptrippedof)<sfart, 'A} pumpc~'N6)7 ',...~. 

i," "o~t~rt~;'~IFniRP6~~.d ' ... 

• RCS Pressure - GREATER THAN 230 PSIG (YES) 

• RCS pressure - STABLE OR INCREASING (YES) 

• Check RHR pump suction - ALIGNED TO RWST (YES) 

• Reset SI. 

• Manually Realign Safeguards Equipment Following A 
Loss Of Offsite Power. (Refer to PATH-1 GUIDE, 
Attachment 2.) 

• Stop RHR pumps. (YES) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # §. Page 

Event Description: Main Steam Line Break (Continued) 

Time I Position I Applicanfs Actions or Behavior 

SRO IMPLEMENT Function Restoration Procedures as required. 

BOP 

CHECK MSIVs AND Bypass Valves: 

• VERIFY all MSIVs - SHUT. (NO) 

• VERIFY all MSIV bypass valves - SHUT. (YES) 

CHECK Any SG NOT Faulted: 

• ANY SG pressure STABLE OR INCREASING. (YES) 

IDENTIFY Any Faulted SG: 

• CHECK for any of the following: 

• ANY SG pressure - DECREASING IN AN 
UNCONTROLLED MANNER. (YES-"B") 

• ANY SG - COMPLETELY DEPRESSURIZED. 
(YES - "B") 

ISOLATE Faulted SG(s): 

• VERIFY faulted SG(s)PORV - SHUT. (YES) 

• VERIFY Main FW isolation valves - SHUT. (YES) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # §. Page 

Event Description: Main Steam Line Break (Continued) 

Time I Position I Applicanfs Actions or Behavior 

SRO IMPLEMENT Function Restoration Procedures as required. 

BOP 

CHECK MSIVs AND Bypass Valves: 

• VERIFY all MSIVs - SHUT. (NO) 

• VERIFY all MSIV bypass valves - SHUT. (YES) 

CHECK Any SG NOT Faulted: 

• ANY SG pressure STABLE OR INCREASING. (YES) 

IDENTIFY Any Faulted SG: 

• CHECK for any of the following: 

• ANY SG pressure - DECREASING IN AN 
UNCONTROLLED MANNER. (YES-"B") 

• ANY SG - COMPLETELY DEPRESSURIZED. 
(YES - "B") 

ISOLATE Faulted SG(s): 

• VERIFY faulted SG(s)PORV - SHUT. (YES) 

• VERIFY Main FW isolation valves - SHUT. (YES) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # § Page 46 of 55 

Event Description: Main Steam Line Break (Continued) 

Time I Position I 

BOP 

PROCEDURE NOTE: 

SRO 

Applicant's Actions or Behavior 

•• ·'{EF(iRtfy1D~FVV>fNDJ6Af\AfpumRjsql~tion~VC2iVe~tQ., ··;i; 
faultedSa(s):~-: $Ht:Jr"(NO}l,Ir)less;clo~ed~eiirll~r) .. "· 

.~ .... ~~f~~.~~i~~,~~~~'~~~i 
>. needtoJ:>s closed'to isolate~AIa'\l. flow· since: th~;~ '. ::):~ 

~i«~R~!(~~r11~;i!~~~()~·~r~i.~~~I~~!:~~))O~f;~~if~<·;;.:~~.'< 
(St~n(n~r<i;~: Is()liitEiABt:I·flg*,lQtpe:/B~.·S(j:·norn!he;MDAFNI;i ) .. ; . 

.. ~lJrTlgsp(i9r~~?~~i'iBgtfR7~14)~:··{i·'( : .... ,.> ....• ··5:_: 

Shut faulted SG(s) to steam supply valve to TDAFW pump -
SHUT. 

• sa B: 1 MS-70 (Tagged Shut) 

• VERIFY main steam drain isolation(s) before MSIVs
SHUT (YES) 

• VERIFY SG Blowdown isolation valves - SHUT. 
(YES) 

• VERIFY main steam analyzer isolation valves - SHUT. 
(YES) 

CHECK CST Level- GREATER THAN 10%. (YES) 

A SG may be suspected to be ruptured if it fails to dry 
out following isolation of feed flow. Local checks for 
radiation can be used to confirm primary-to-secondary 
leakage. 

CHECK Secondary Radiation: 

• CHECK for all of the following: 

• sa Blowdown radiation - NORMAL. (YES) 

• MAIN steamline radiation - NORMAL. (YES) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # § Page 46 of 55 

Event Description: Main Steam Line Break (Continued) 

Time I Position I Applicant's Actions or Behavior 

BOP 

PROCEDURE NOTE: 

SRO 

. '~ ..•• ·'{EF(iRtfy1D~FVV>fNDJ6Af\AfpumRjsql~tion~VC2iVe~tQ .. ';i; 
faultedSa(s):~-: $Ht:Jr"(NO}l,Ir)less;clo~ed~eiirll~r»)"· 

~;~~1!~~.;~~~~~;i~;0~~ 
>\ needtoJ:>s closed'to isolate~AIa'\l. flow· since: th~;~ ., ::.:~ 

~i«~R~!(~~r11~;i!~~~()~·~r~i.~~~I~~!:~~).O~f;~~if~<·;;.:~~.'< 
(St~n(n~r<i;~: Is()liitEiABt:I'flg*,lQtpe:/B~.'S(j:·norn!he;MDAFNI;· ... ; . 

.. ~lJrTlgsp(i9r~~?~~i'iBgtfR7~14)~:"{i"( : .... , \> •..•• .' 5:-: 

Shut faulted SG(s) to steam supply valve to TDAFW pump -
SHUT. 

• sa B: 1 MS-70 (Tagged Shut) 

• VERIFY main steam drain isolation(s) before MSIVs
SHUT (YES) 

• VERIFY SG Blowdown isolation valves - SHUT. 
(YES) 

• VERIFY main steam analyzer isolation valves - SHUT. 
(YES) 

CHECK CST Level- GREATER THAN 10%. (YES) 

A SG may be suspected to be ruptured if it fails to dry 
out following isolation of feed flow. Local checks for 
radiation can be used to confirm primary-to-secondary 
leakage. 

CHECK Secondary Radiation: 

• CHECK for all of the following: 

• sa Blowdown radiation - NORMAL. (YES) 

• MAIN steamline radiation - NORMAL. (YES) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # §. Page 47 Qf 55 

Event Description: Main Steam Une Break (Continued) 

Time I Position I Applicant's Actions or Behavior 

CHECK SG Levels: 

• ANY level- INCREASING IN AN UNCONTROLLED 

RO MANNER. (NO) 

CHECK if SI has been terminated: 

• SI flow- GREATER THAN 200 GPM. (YES) 

CHECK SI Termination Criteria: 

CHECK Subcooling - GREATER THAN 

• 10°F [40°F] - C (YES) 

• 20°F [50°F] - M 

• CHECK secondary heat sink by observing any of the 
following: 

RO • LEVEL in at least one intact SG - GREATER THAN 
25% [40%]. (YES/NO) 

• TOTAL feed flow to SGs - GREATER THAN 
210 KPPH. (YES) 

• RCS pressure - STABLE OR INCREASING. (YES) 

• PRZ level- GREATER THAN 10% [30%]. (YES) 

RESET SI. 

SRO 
CONTINUOUS ACTION: MANUALLY realign Safeguards 
Equipment following a loss of offsite power. 

RO Reset Phase A and Phase B Isolation Signals. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _3_ Event # §. Page 47 Qf 55 

Event Description: Main Steam Une Break (Continued) 

Time I Position I Applicant's Actions or Behavior 

CHECK SG Levels: 

• ANY level- INCREASING IN AN UNCONTROLLED 

RO MANNER. (NO) 

CHECK if SI has been terminated: 

• SI flow- GREATER THAN 200 GPM. (YES) 

CHECK SI Termination Criteria: 

CHECK Subcooling - GREATER THAN 

• 10°F [40°F] - C (YES) 

• 20°F [50°F] - M 

• CHECK secondary heat sink by observing any of the 
following: 

RO • LEVEL in at least one intact SG - GREATER THAN 
25% [40%]. (YES/NO) 

• TOTAL feed flow to SGs - GREATER THAN 
210 KPPH. (YES) 

• RCS pressure - STABLE OR INCREASING. (YES) 

• PRZ level- GREATER THAN 10% [30%]. (YES) 

RESET SI. 

SRO 
CONTINUOUS ACTION: MANUALLY realign Safeguards 
Equipment following a loss of offsite power. 

RO Reset Phase A and Phase B Isolation Signals. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # .....L. Event # §. Page 

Event Description: Main Steam Line Break (Continued) 

Time I Position I Applicanfs Actions or Behavior 

Restore Instrument Air and Nitrogen to Containment: 

Open the following valves: 

• 11A-819 
RO 

1SI-287 • 
STOP all but ONE CSIP. 

CHECK RCS pressure - STABLE OR INCREASING. (YES) 

ISOLATE High Head SI Flow: 

• CHECK CSIP suction - ALIGNED TO RWST. (yES) 

• OPEN normal miniflow isolation valves: 

0 1CS-182 

0 1CS-196 

0 1CS-210 

0 1CS-214 

• SHUT BIT outlet valves: 
RO 

0 1SI-3 

0 1SI-4 

• VERIFY cold leg AND hot leg injection valves - SHUT 

0 1SI-52 

0 1SI-86 

0 1SI-107 

• OBSERVE CAUTION prior to Step 19 AND GO TO 
Step 19. 

PROCEDURE CAUTION: High head 51 flow should be isolated before 
continuing. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # .....L. Event # §. Page 

Event Description: Main Steam Line Break (Continued) 

Time I Position I Applicanfs Actions or Behavior 

Restore Instrument Air and Nitrogen to Containment: 

Open the following valves: 

• 11A-819 
RO 

1SI-287 • 
STOP all but ONE CSIP. 

CHECK RCS pressure - STABLE OR INCREASING. (YES) 

ISOLATE High Head SI Flow: 

• CHECK CSIP suction - ALIGNED TO RWST. (yES) 

• OPEN normal miniflow isolation valves: 

0 1CS-182 

0 1CS-196 

0 1CS-210 

0 1CS-214 

• SHUT BIT outlet valves: 
RO 

0 1SI-3 

0 1SI-4 

• VERIFY cold leg AND hot leg injection valves - SHUT 

0 1SI-52 

0 1SI-86 

0 1SI-107 

• OBSERVE CAUTION prior to Step 19 AND GO TO 
Step 19. 

PROCEDURE CAUTION: High head 51 flow should be isolated before 
continuing. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # § Page 49 of 55 

Event Description: Main Steam Line Break (Continued) 

Time I Position I Applicant's Actions or Behavior 

ESTABLISH Charging Lineup: 

• SHUT charging flow control valve: 

0 FK-122.1 
RO 

OPEN charging line isolation valves: • 
0 1CS-235 

0 1CS-238 

Lead Evaluator: Terminate the scenario when normal charging has been 
established. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # ~ Event # § Page 49 of 55 

Event Description: Main Steam Line Break (Continued) 

Time I Position I Applicant's Actions or Behavior 

ESTABLISH Charging Lineup: 

• SHUT charging flow control valve: 

0 FK-122.1 
RO 

OPEN charging line isolation valves: • 
0 1CS-235 

0 1CS-238 

Lead Evaluator: Terminate the scenario when normal charging has been 
established. 
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Attachment 2 PATH-1 Guide Attachment 6 

PATH-l CUll/! 

Attacboe\)t 11 
Sheet 1 of 1 

Local Actions To Prepare For Cold Leg Recirculation 

This attachment provides instructions for local sctions to 
support establishing cold leg recirculation. It ts preferred 
these a<::tiOM be performed prior to the nithover fr()!Q the 
injection phase of S1 to the recirculation phase 'to -.inilllize 
operator dose. 

~.~ ... -~.*.* .. ~.* •••••••• * •••••• * •• ~ •••• * ••••• * •• *.* •• ••••••••••••••••••••• 

The maxi1Ml calculated dose rate in tbe vicinity of HCr; lA3~'SA and KCC 
1B35-SB i.e between 10 MRSK/HIt and 150 IUWI/HIt. 

1. Dispatch An Operator To Unlock AND Turn ON The Breakers For The 
CSIP SUction AND Discharge Cro&4-Connect Valves: 

KeC lA35-SA KCC 11\35-SB 

VAtV'£. CUBICLS VALV! CUBICLE 

leS-170 ItA lCS-l71 4D 
lCS-169 4B lCS-168 7D 
lCS-218 14D lCS-Z20 9D 
lCS'219 143 lCS-Z17 12C 

• END -

EOf-CUIDS-l I I Page 91 of 99 
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The maxi1Ml calculated dose rate in tbe vicinity of HCr; lA3~'SA and KCC 
1B35-SB i.e between 10 MRSK/HIt and 150 IUWI/HIt. 

1. Dispatch An Operator To Unlock AND Turn ON The Breakers For The 
CSIP SUction AND Discharge Cro&4-Connect Valves: 

KeC lA35-SA KCC 11\35-SB 

VAtV'£. CUBICLS VALV! CUBICLE 
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Attachment 2 PATH-1 Guide Attachment 6 

At'ta.ceN!a:t 6 
Sbitft 1 of S 

Sat_auard. MtWltlon Verification 

mD.; General p:ldanee f'Ct' v~U','l:Uutlcm of weauard, e4\li"ment 1. 
eonta1nedin Attachment $ of thi' procedure. 

S • Verify SIValve, • FROPEtu.y AtICN!D 

<Refe.:- to Atttc:bMm: 1.) 

6. Vedfy QfH'1' Pbue i. l.olati(lll V.lve •• SHUT 

(Refer to Ol'!!H)04 ... i,I(Ift TltIP/SAnGtlWS UVlU-. A1:~.l\t 4.) 

I I 
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Attachment 2 PATH-1 Guide Attachment 6 
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S • Verify SIValve, • FROPEtu.y AtICN!D 
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Attachment 2 PATH-1 Guide Attachment 6 

!t'tad'tMtI't 6 
Sltellrt 2 (If , 

Slf«,uar4. Aetu.atl~ Veriticeat1>Oft 

"1. Vedfy' SS ~lO'Wl'io. Atm SS ~mpl. I@,l.at1~ Val'll" ttl, fibl« 1 • 
Slm'r 

fibl. h SS alO'Wl'io. !n4SUtfle 
I@l.at1~ Val'llec 

P'!:(II¢eIllC 
!..U!e 

~tlll4« QIH!' 
Ofti~U~SA) 

a. II l'f41ft $itgm L:1nt I@l.t:1~ Aetu.att4 OR Iii Rt(,lulrM :By Any Of n. 
P'(I11~,. mH. VUlfy l'!$IVILL Mm :K:SIV »1~II' Val,,«. ~ S:mJt 

(II Stea line ~,r~tjilll;u:,. • t!SS l"liIUl 6Ql~$IS 

(II QIH!' p'r~tjiliut' •• GWm. 'ftWf 3.0 PUG 

4), 11 em SPt'.ay A<:tuati¢n $1,~al Aetu.attd 01 Iii R.~ulrM. .'mm! 
VUlfy n« P'(IIll(lw1nl~ 
(II QIH!' IIpr",y ~p. ~ RumNS 

(II <:m cpt''''y vttlve,- PlOnltyAtl'GN!D 

<;l! ~M" :B l@l",tlw val Vt. ~ S:mJt 

Q; All :ReP. ~ STOrlED 

fRefer t<;l! 0lII·004. "OOft ftIP/smx:mAaf)SUVl!W'. Atuc:bmtnt 9.) 

I I 
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P'(I11~,. mH. VUlfy l'!$IVILL Mm :K:SIV »1~II' Val,,«. ~ S:mJt 
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VUlfy n« P'(IIll(lw1nl~ 
(II QIH!' IIpr",y ~p. ~ RumNS 
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I I 
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Attachment 2 PATH-1 Guide Attachment 6 

Atta<:h:JIgt 6 
Sheet l of 3 

S.f_,1,Iud. Aetu..t1oa Veriti<:atioft 

11. Vedfy n 1I01&t1011: Valv.' T sm 
(hte~ to (oo(~004. "'POft TlU:I1'/Sm~s. l!YtP"'* Atta@lHM: 6+) 

u, .II any of the foUO'IItina eoJt<il1tion. WRI. mm vutty the 'mUW 
~p ~ ltI.lmIItIG 

o 1l114ervoltap on. either 6.9 XV .UlUpnC.,. 'bu. 

I) !.eve! in t'WO 00c ~ WS '!IWf "' 

17. Vn1fy C8H'J."Ven'till:tion I.olation Valve. ~ sm 
(We~ to COOl~004. II'POft nn/SMISllAUS amu-. Atta@ment 7.) 

18. Vuify (:l):I:ftrol loom Ventilation - wom FOIl; ~ 
R!CIII;ClJtA'f'I(Itf 

(hfer to Ol1!HJ04. tfPOft nIP/SAnGllUJ)S UV'lU.y Attachment 5.) 

I I 
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Attachment 2 PATH-1 Guide Attachment 6 
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Attachment 2 PATH-1 Guide Attachment 6 

At'tadaent 6 
Sheet" (1f S 

Saf_auard, A4tU&tiOA Verifi~ati(1n 

19. Vutfy !."fl:t1d Servle* Chilled VaterSyna Operat1<in = 

/) Verify b<1th WC~2; eh1llu •• tUJ)1NntG 

o Verity both p~" puap. • RUNNING 

<Refer to AOP~026. lfLO$.S or !Sem'AL mVla mt.t.!D wma 
$l'S'fJ!:Jr' fo:t' 1<1.. (1f any wc~ 2 ~h1ller.) 

20. V4l:t'lfy CSIP !.n Cooler. ~ lommJG 

A!~9 A SA 
A!~9 a S8 
A!~10 it ti 
A!~10 B e 

2l. Plaee &1:1: eompH •• Ot' IA AliD li1R the LOCAL oomot.KoM .. 

{llefltr to Attaebll'lent ,5.} 

I I 
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Attachment 2 PATH-1 Guide Attachment 6 

!ttl.clulut 6 
Sheet ,5 of :5 

$af:eau...r4t Mtutlon- Verif1el.'tion 

Tbe Md ... l.. edeulatd do" rate ~ the viei1Uty of :KeC UJ:5-$A. and l1'CC 
1135'$& 111 "t ... n 10 KImI/Kl aM 150 KlIHID • 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

23.. D!cpateh An Operator: To Unlock Ami 'furn ON Th. lh:':emr. roor The 
Cst? Swc:t:1on- AtfO !Iuebara- Croon ~Comt.c:t "&1 v:e.. = 

KCC tAl" $A KCC 11\3'-sa 

VAtVlt COllet! VAtV! ctJIlct.! 

10'$-170 4A 1CS-171 4D 
10'$-169 4B lCS-168 7D 
lCS-U8 14D 1CS·120 9D 
lCS·U9 141 1CS'117 12C 

~: II c.on"tt'ol :r(lQII: vatUat:lon- va. p:rev1w.ly aUp.d to 4ft 
eJrIU,CC,1 oolJItade .lir intake for lI'Oft~4t:(!idct operation •• lmm 
tollow-lJ;p: .e"tiooo' v1U be. reqlJ;Utd too re.tor. tM 411anmtnt .. 

24. Con.ViI t Plmt Operation. SUff hpr41ns. "u.1&mD*nt Of The Col\'t:tOl 
Rooa Velu:U.d04 Sylt~ = 

o Site !uraeney Co~oordiflator • Con-trol Room 

o Site !aratMY Co~(lt'diflator: • Te¢lmieal $uPlI'Ort Center 

(hter to PEp· ZlO. ltoom.OL ROOK OPEU.TIOW·.) 

- DO-

I I 
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Turnover 

Plant Status 

• The unit is at 90 percent power and on hold for shift turnover. 

• A plant startup is in progress following a reactor trip 21 hours ago. The reactor 

went critical 9 hours ago. 

• Nonnal startup in progress lAW with GP-005, Power Operation (Mode 2 to 

Mode 1) section 5.0 step 138.c 

• Continue startup to 100% power at 4 DEH Units/min. 

• DEH Load is set at 960 

• RCS Boron 1073 ppm 

• Current rod position is CBD @ 199 steps 

• 'A' Train equipment is in service 

• Nonnal Dayshift 

• Status Board is updated 

• This is a R1 Activity but will be perfonned without a Reactivity Manager 

Equipment Out of Service: 

• The TDAFW Pump has been out of service for 6 hours and is not expected to be 
back in service for an additional 24 hours due to damaged over speed trip device. 
LCO 3.7.1.2 action 'a' is in effect. 

• The "A" Boric Acid Transfer Pump is OOS for, motor replacement and is 
expected to be returned to service in 6 hours. 

Reactivity PlanlBrief: 

• Use attached Reactivity Plan to continue to take continue ascension to 100% 

power at 4 DEH Units lMin. 

Risk Assessment: 

• Qualitative YELLOW due to plant startup 
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MOL Startup Reactivity Plan is for a reactor startup 12 hours post trip with the reactor critical 
at 13 hours and 90 steps on 0 bank. Step 1 below is ready to synchronize to grid. Power 
Ascension is at 4 MW/min. 

POWERTRAX Operating Strategy Generator Module 
CY16MOLlOOa/MoITrip/Up1512hrd/PwrAscl 
Date: 05/06/09 
Time: 07:42:03 
Page: 1 

Step Date Time Power ppm B Gal Bor Gal Oil R Step AFD AO-XE K Effective 

1 090102 030000 
2 090102 031000 
3 090102 032000 
4 090102 032500 
5 090102 033000 
6 090102 034000 
7 090102 035000 
8 090102 040000 
9 090102 041000 

10 090102 042000 
11 090102 043000 
12 090102 044000 
13 090102 045000 
14 090102 050000 
15 090102 051000 
16 090102 052000 

15.0 1087 
19.0 1082 
23.0 1078 
25.0 1079 
27.0 1078 
31.0 1074 
35.0 1071 
39.0 1070 
43.0 1069 
47.0 1070 
51.0 1069 
55.0 1070 
59.0 1071 
63.0 1071 
67.0 1073 
71.0 1074 

17 090102 053000 75.0 1074 
18 090102 054000 79.0 1075 
19 090102 055000 83.0 1075 
20 090102 060000 87.0 1074 
21 090102 061000 91.0 1072 
22 090102 062000 95.0 1070 
23 090102 063000 99.0 1063 
24 090102 064000 100.0 1069 
25 090102 070000 100.0 1082 
26 090102 080000 100.0 1111 
27 090102 090000 100.0 1126 
28 090102 100000 100.0 1133 

o 
o 
7 
o 
o 
o 
o 
o 
1 
o 
6 

12 
o 

12 
10 
o 
6 

233 
191 

o 
83 

186 
102 
93 
6 
o 

14 
o 
o 
o 
o 
o 
o 

115 
120 
125 
130 
132 
135 
139 
143 
148 
153 
157 
162 
167 
171 
176 
181 

o 185 

3.1 -4.3 0.99870 
3.3 -4.4 0.99870 
3.3 -4.4 0.99870 
3.3 -4.4 0.99870 
3.3 -4.5 0.99870 
3.2 -4.5 0.99870 
3.1 -4.5 0.99870 
3.0 -4.5 0.99870 
3.0 -4.5 0.99870 
3.2 -4.5 0.99870 
3.3 -4.5 0.99870 
3.5 -4.5 0.99871 
3.9 -4.5 0.99870 
4.1 -4.5 0.99870 
4.5 -4.4 0.99870 
4.9 -4.4 0.99870 
5.2 -4.4' 0.99870 

3 0 190 5.6 -4.3 0.99871 
o 66 195 5.9 -4.3 0.99870 
o 56 199 5.9 -4.2 0.99869 
o 130 204 5.9 -4.2 0.99869 
o 308 209 5.4 -4.1 0.99869 

50 0 213 3.8 -3.9 0.99870 
113 
245 
136 
56 
27 

o 218 3.6 -3.7 0.99870 
o 218 3.0 -3.3 0.99871 
o 218 1.1 -1.9 0.99868 
o 218 -0.6 -0.3 0.99868 
o 218 -2.0 1.2 0.99870 

HARRIS 2009B- NRC Simulator Scenario 3 Turnover November 30, 2009 Rev Final 

MOL Startup Reactivity Plan is for a reactor startup 12 hours post trip with the reactor critical 
at 13 hours and 90 steps on 0 bank. Step 1 below is ready to synchronize to grid. Power 
Ascension is at 4 MW/min. 

POWERTRAX Operating Strategy Generator Module 
CY16MOLlOOa/MoITrip/Up1512hrd/PwrAscl 
Date: 05/06/09 
Time: 07:42:03 
Page: 1 

Step Date Time Power ppm B Gal Bor Gal Oil R Step AFD AO-XE K Effective 

1 090102 030000 
2 090102 031000 
3 090102 032000 
4 090102 032500 
5 090102 033000 
6 090102 034000 
7 090102 035000 
8 090102 040000 
9 090102 041000 

10 090102 042000 
11 090102 043000 
12 090102 044000 
13 090102 045000 
14 090102 050000 
15 090102 051000 
16 090102 052000 

15.0 1087 
19.0 1082 
23.0 1078 
25.0 1079 
27.0 1078 
31.0 1074 
35.0 1071 
39.0 1070 
43.0 1069 
47.0 1070 
51.0 1069 
55.0 1070 
59.0 1071 
63.0 1071 
67.0 1073 
71.0 1074 

17 090102 053000 75.0 1074 
18 090102 054000 79.0 1075 
19 090102 055000 83.0 1075 
20 090102 060000 87.0 1074 
21 090102 061000 91.0 1072 
22 090102 062000 95.0 1070 
23 090102 063000 99.0 1063 
24 090102 064000 100.0 1069 
25 090102 070000 100.0 1082 
26 090102 080000 100.0 1111 
27 090102 090000 100.0 1126 
28 090102 100000 100.0 1133 

o 
o 
7 
o 
o 
o 
o 
o 
1 
o 
6 

12 
o 

12 
10 
o 
6 

233 
191 

o 
83 

186 
102 
93 
6 
o 

14 
o 
o 
o 
o 
o 
o 

115 
120 
125 
130 
132 
135 
139 
143 
148 
153 
157 
162 
167 
171 
176 
181 

o 185 

3.1 -4.3 0.99870 
3.3 -4.4 0.99870 
3.3 -4.4 0.99870 
3.3 -4.4 0.99870 
3.3 -4.5 0.99870 
3.2 -4.5 0.99870 
3.1 -4.5 0.99870 
3.0 -4.5 0.99870 
3.0 -4.5 0.99870 
3.2 -4.5 0.99870 
3.3 -4.5 0.99870 
3.5 -4.5 0.99871 
3.9 -4.5 0.99870 
4.1 -4.5 0.99870 
4.5 -4.4 0.99870 
4.9 -4.4 0.99870 
5.2 -4.4' 0.99870 

3 0 190 5.6 -4.3 0.99871 
o 66 195 5.9 -4.3 0.99870 
o 56 199 5.9 -4.2 0.99869 
o 130 204 5.9 -4.2 0.99869 
o 308 209 5.4 -4.1 0.99869 

50 0 213 3.8 -3.9 0.99870 
113 
245 
136 
56 
27 

o 218 3.6 -3.7 0.99870 
o 218 3.0 -3.3 0.99871 
o 218 1.1 -1.9 0.99868 
o 218 -0.6 -0.3 0.99868 
o 218 -2.0 1.2 0.99870 

HARRIS 2009B- NRC Simulator Scenario 3 Turnover November 30, 2009 Rev Final 



Appendix D Scenario Outline Form ES-D-l 

Facility: SHEARON-HARRIS Scenario 4 Op Test 05000400/2009302 
No.: No.: 

Examiners: Operators: 

Initial Conditions: • IC-27, MOL, 4% power, Xenon free startup in progress 

• 'A' Boric Acid Transfer Pump is Out of Service for motor replacement, 
expected return to service in 6 hours 

• FRV Bypass Valves controlling SG level 

Turnover: The plant is at 4% power, MOL, plant startup in progress. Criticality was 
achieved 2 hours ago, 72 hours after a trip from 100% power. GP-005, 
Power Operation (Mode 2 to Mode 1) is completed through step 96. The "A" 
Boric Acid Transfer Pump is OOS for motor replacement and is expected to 
be returned to service in 6 hours. Plant risk condition is YELLOW due to 
startup. 

Critical Task: • Manually close 'A' SG PORV prior to exiting PATH-2 

• Depressurize the RCS to minimize primary to secondary leakage prior 
to SG 'A' exceeding 95% level 

• Manually actuate SI prior to exiting PATH-1. 

Event Malf. No. Event Type* Event 
No. Description 

1 N/A N-BOP Start power escalation to 7 - 9% in preparation to place 

R-RO FRVs in service. 

TRG2 HVA009 C- BOP/SRO Trip of running AH-85A fan, standby fails to Auto Start 

TS-SRO 

TRG3 LT:460 I-RO/SRO Pressurizer Level Transmitter for L T -460 fails low which 
TS-SRO isolates letdown. Must restore letdown per APP. 

TRG4 SWS07A C-RO/SRO NSW Pump 'A' Shaft Shear requiring AOP-022 entry 

TS-SRO 

TRG5 CFW16A R-ALL 'A' MFP trips with MFP 'B' failure to start. Maintain Rx 

CFW16B C-BOP/SRO power <10% and initiate AFW in accordance with AOP-

ZR211113 010. 

ZR211158 

TRG6 SGN05A M-ALL 'A' SGTR occurs, 420 GPM ramped in over 3 minutes. 
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Appendix D Scenario Outline Form ES-D-l 

7 JPB455D C-RO/SRO Auto SI failure. Failure caused by 2 SI (Train A and B) 

JPB456D Low Pressurizer Pressure relay failures. Failure of one 

XC11036 MCB SI manual actuate switch 

TRGS PT:30S C-BOP/SRO "A' SG PORV fails open in auto due to PT-30S failing 
high, Operator can close manually 

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

Scenario Summary: 

The plant is at 4% power, MOL, plant startup in progress. GP-005, Power Operation (Mode 2 to 
Mode 1) is completed through step 96. Criticality was achieved 2 hours ago, 72 hours after a trip 
from 100% power. The "A" Boric Acid Transfer Pump is OOS for motor replacement and is 
expected to be returned to service in 6 hours. Plant risk condition is YELLOW due to startup. 

Event 1: The crew performs a power escalation lAW GP-005 to raise power to between 7 and 
9% in preparation to perform step 97 of GP-005, placing the FRVs in automatic. 

Event 2: Trip of the running AH-S5A fan can be inserted once the power escalation has been 
observed to the extent necessary. This trip will provide alarms at the MCB and the crew will 
enter the appropriate APP. This trip should auto start the standby AH-S5 fan, however the auto 
start has failed. The standby fan can be started manually from the MCB. The SRO should 
evaluate Tech Specs 3.S.1.1, AC Sources - Operating, and 3.3.3.5b, Remote Shutdown 
System. 

Event 3: Controlling Pressurizer level channel LT-460 fails low can be inserted once AH-S5B 
has been started. The crew should respond in accordance with alarm response procedure APP
ALB-009. The crew should take Charging FCV-122 to Manual and maintain Pressurizer level 
within the directed control band and shift level control to an alternate channel. Letdown will 
restored lAW OP-107, Chemical and Volume Control System. The SRO should evaluate Tech 
Specs and identify Tech Spec 3.3.1, action 6 as applicable. 

Event 4: Normal Service Water Pump "A' sheared shaft can be inserted once Pressurizer level 
has been stabilized and letdown restored. This will result in multiple NSW alarms and the crew 
should enter AOP-022. Once immediate actions are complete the crew should use the AOP to 
start up the standby NSW pump and verify proper system operation. The SRO should evaluate 
Tech Spec 3.6.1.4. 

Event 5: "A' MFP trip, with the "B' MFW pump failing to auto start may be inserted once NSW 
has been restored. Both MDAFW pumps fail to auto start but can be started in the MCR. The 
crew may need to reduce power to be within AFW flow capacity in order to maintain SG water 
levels between 52% and 62% in accordance with AOP-010. 
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Appendix D Scenario Outline Form ES-D-l 

Events Continued: 

Event 6: A SGTR on the 'A' SG can be inserted following stabilization of secondary parameters 
lAW AOP-01 O. A 420 gpm tube leak will develop over 3 minutes. The crew will implement AOP-
016 due to the leakage. As the leak progresses, conditions will be met to require a reactor trip. 
The crew will initiate a reactor trip and implement PATH-1 actions. 

Event 7: When conditions requiring a safety injection are met, automatic SI will not occur. One 
manual SI switch is blocked. Manual initiation of SI is possible with the other switch. 

Event 8: When the BOP is directed to energize busses 1 A 1 and 1 B 1 , the SG 'A' PORV will fail 
open in automatic. The SG PORV may be closed manually at the MCB. The crew may 
recognize the PORV being open based on alarms and MCB indications and take pre-emptive 
action to close the PORV. If the PORV is not closed, MCB indications may require transition to 
EPP-014 and then to PATH-2 to mitigate the ruptured SG. PATH-2 will implement actions to 
isolate the ruptured SG and depressurize the RCS to eliminate break flow. 

Terminate scenario once the RCS has been depressurized and all but one CSIP is 
stopped lAW Path 2. 
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SIMULATOR SETUP 

SPECIAL INSTRUCTIONS 

• Ensure rods are ON in SFC 
• Reset to saved IC-169 (Note: do NOT run CAEP for scenario 4. All triggers are saved in 

IC-169) 
• Provide a Reactivity Plan to candidates for power escalation 
• Provide a copy of GP-005, Power Operation (Mode 2 to Mode 1) signed off up to and 

including step 96 of section 5.0. 
• Provide a copy of OP-131.04 Moisture Separator Reheaters signed off up to step 6 
• Go to RUN and Silence/acknowledge alarms, then set potentiometers as follows: 

o FK-114: 5.03 
o FK-113: 7.50 

• Check RODUP to ensure rod position correct and update if needed, go to FREEZE 

INITIAL CONDITIONS: 

• Use IC-27, MOL, 4.5% power reactivity data 
• FRV Bypass valves are controlling SG levels 
• Place CIT on the 'A' Boric Acid Transfer Pump and take switch to STOP 
• Place 'B' Boric Acid Transfer Pump switch to AUTO and green protected train placard 
• Hang restricted access signs on swing gates 

PRE-LOAD: 

• 'A' Boric Acid Pump OOS for motor replacement (idi xa2i174 STOP,AUTO 
ilo xa20174g OFF) 

• Auto SI failure, Failure caused by 2 SI (Train A and B) Low Pressurizer Pressure relay 
failures 

o imf jpb455d FAIL_ASIS 
o imf jbp456d FAIL_ASIS 

• A and B Motor Drive AFW pumps fail to start after BOTH Main FW pumps trip 
o imf zr211113 (n 0 0) FAIL_DEENERGIZED,FAIL_ASIS 
o imf zr211158 (n 0 0) FAIL_DEENERGIZED,FAIL_ASIS 
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TRIGGERS: 

• ET-2 Trip of running AH-85A fan, standby fails to Auto Start (irf hva009 (2 00:00:00 
00:00:00) BKR_OFF) 

• ET-3: Pressurizer Level Transmitter for LT-460 fails low which isolates letdown must 
restore letdown per APP imf 1t:460 (3 00:00:00 00:00:00) 0 00:00:00 

• ET-4: NSW Pump "A" Shaft Shear requires AOP-022 entry imf sws07a (400:00:00 
OO:OO:OO)true 

• ET-5: A MFW Pump trips and B MFW Pump trips after starting requires AOP-010 entry 
and AFW to supply SG's imf cfw16a (5 00:00:00 00:00:00) true 
imf cfw16b (500:00:1000:00:00) true) 

• ET -6: A SG Tube Rupture at design break flow of 420 gpm requires AOP-016 and 
PATH-1 Entry imf sgn05a (600:00:0000:00:00) 420 00:03:00 0 

• ET-8: "A" SG PORV fails open in auto due to PT-308 failing high, Operator can close 
manually imf pt:308a (8 00:00:00 00:00:00) 1300.0 00:00:00 

• ET-10: NSW A CONTROL POWER STATUS to off irf sws100 (1000:00:0000:00:00) 
CP_OFF 
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00:00:00) BKR_OFF) 

• ET-3: Pressurizer Level Transmitter for LT-460 fails low which isolates letdown must 
restore letdown per APP imf 1t:460 (3 00:00:00 00:00:00) 0 00:00:00 

• ET-4: NSW Pump "A" Shaft Shear requires AOP-022 entry imf sws07a (400:00:00 
OO:OO:OO)true 

• ET-5: A MFW Pump trips and B MFW Pump trips after starting requires AOP-010 entry 
and AFW to supply SG's imf cfw16a (5 00:00:00 00:00:00) true 
imf cfw16b (500:00:1000:00:00) true) 

• ET -6: A SG Tube Rupture at design break flow of 420 gpm requires AOP-016 and 
PATH-1 Entry imf sgn05a (600:00:0000:00:00) 420 00:03:00 0 

• ET-8: "A" SG PORV fails open in auto due to PT-308 failing high, Operator can close 
manually imf pt:308a (8 00:00:00 00:00:00) 1300.0 00:00:00 

• ET-10: NSW A CONTROL POWER STATUS to off irf sws100 (1000:00:0000:00:00) 
CP_OFF 
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CAEP 

!Description of 2009B NRC Exam Scenario 4 Reset to IC-27 

! To establish initial conditions: Place the simulator in run. 
! The boron concentration will increase and Rx power will decrease to -4% then the 
simulator will go to freeze in 8 minutes. 
! NOTE: All initial conditions and Triggers will be created and you must line up the BA 
pumps. 

imf rcs05 (n 00:00:00 00:00:00) 1525.0 00:00:60 -
80 dmf rcs05 

! "A" BA Pump OOS for motor replacement place MCB switch to STOP 
! Hang CIT on CB Switch place the B BA Pump MCB switch to AUTO, protect B BA pump 
switch 

idi xa2i174 (n 00:00:00 OO:OO:OO)STOP,AUTO 
ilo xa20174g (n 00:00:00 OO:OO:OO)OFF 

! Event 5 problems 
! A and B Motor Drive AFW pumps fail to start after BOTH Main FW pumps trip 
! Both pumps can be manually started and will be directed to in AOP-010 

imf zr211113 (n 0 0) FAIL_DEENERGIZED,FAIL_ASIS 
imf zr211158 (n 0 0) FAIL_DEENERGIZED,FAIL_ASIS 

! Events 

! Event 1: Raise Rx power to 7 - 9% and place FRV's in AUTO lAW GP-005 
! Normal - BOP 
! Reactivity - RO 

! Event 2: Trip of running AH-85A fan, standby fails to Auto Start 
! . Component - BOP/SRO 

Tech Spec - SRO 
irf hva009 (2 00:00:00 00:00:00) BKR_OFF 

AH-85B fails to start in Standby 
imf z3263tib (n 00:00:0000:00:00) FAIL_ASIS 

! Event 3: Pressurizer Level Transmitter for LT-460 fails low which isolates letdown must 
restore letdown per APP 
! Instrument - RO/SRO 
! Tech Spec - SRO 

imf 1t:460 (3 00:00:00 00:00:00) 0 00:00:00 

! Event 4: NSW Pump "A" Shaft Shear requires AOP-022 entry 
! Component - RO/SRO 

Tech Spec - SRO 
imf sws07a (400:00:00 OO:OO:OO)true 
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! Event 5: A MFW Pump trips and B MFW Pump trips after starting requires AOP-010 entry 
and AFW to supply SG's 
! Reactivity - ALL 

Component - BOP/SRO 
imf cfw16a (5 00:00:00 00:00:00) true 
imf cfw16b (5 00:00:10 00:00:00) true 

! Event 6: A SG Tube Rupture at design break flow of 420 gpm requires AOP-016 and 
PA TH-1 Entry 
! Major - ALL 

imf sgn05a (6 00:00:00 00:00:00) 420 00:03:00 0 

! Event 7: Auto $1 failure (preloaded) 
! Failure caused by 2 SI (Train A and B) Low Pressurizer Pressure relay failures 
! Component - RO/SRO 

imf jpb455d (n 00:00:00 00:00:00) FAIL_ASIS 
imf jpp456d (n 00:00:00 00:00:00) FAIL_ASIS 

! Failure of one MCB SI manual actuate switch (preloaded - the one by the Rx Trip breaker 
indication) 

idi xc1 i036 (n 00:00:00 00:00:00) ASIS 

! Event 8: "A" SG PORV fails open in auto due to PT -308 failing high, Operator can close 
manually 
! Instrument - BOP/SRO 

imf pt:308a (8 00:00:00 00:00:00) 1300.0 00:00:00 

! Trigger 10: NSW A CONTROL POWER STATUS to off, emulates opening control power 
knife switch 

irf sws100 (10 00:00:00 00:00:00) CP _OFF 

! Simulator goes to freeze 8 minutes after going to run to allow initial conditions to be 
established 

480 frz 

These conditions have been saved to IC-169 for the NRC exam 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # 1 Page § of 50 

Event Description: Start Power Escalation 

Time I Position I Applicant's Actions or Behavior 

LEAD EVALUATOR: The crew will increase power and to place the FW 
Regulating Valves in AUTO. Initiate Event 2 (Trip of AH-
85A) sometime prior to the BOP placing FRVs in service. 
This will ensure the BOP responds to the event. 

Event 1 CREW 

BOP 

RO 

RO 

RO 

RO 

RO 

RO 

RO 

Raise power lAW GP-005 

Adjusts steam dump demand signal as necessary. 

Initiates dilution as necessary 

DETERMINE the volume of makeup water to be added. This 
may be done by experience or via the reactivity plan associated 
with the Simulator IC. 

SETS FIS-114, TOTAL MAKEUP WTR BATCH COUNTER, to 
obtain the desired quantity. 

SET total makeup flow as follows: 

• IF performing DIL in Step 8, THEN SET controller 
1 CS-151, FK-114 RWMU FLOW, for less than or equal to 
90 gpm. 

• IF performing ALT DIL in Step 8, THEN SET controller 
1 CS-151, FK-114 RWMU FLOW, for the desired flow rate. 

VERI FY the RMW CONTROL switch has been placed in the 
STOP position. 

VERIFY the RMW CONTROL switch green light is lit. 

PLACE the control switch RMW MODE SELECTOR to the DIL 
OR the AL T DIL position. 
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Time I Position I Applicant's Actions or Behavior 

LEAD EVALUATOR: The crew will increase power and to place the FW 
Regulating Valves in AUTO. Initiate Event 2 (Trip of AH-
85A) sometime prior to the BOP placing FRVs in service. 
This will ensure the BOP responds to the event. 

Event 1 CREW 

BOP 

RO 

RO 

RO 

RO 

RO 

RO 

RO 

Raise power lAW GP-005 

Adjusts steam dump demand signal as necessary. 

Initiates dilution as necessary 

DETERMINE the volume of makeup water to be added. This 
may be done by experience or via the reactivity plan associated 
with the Simulator IC. 

SETS FIS-114, TOTAL MAKEUP WTR BATCH COUNTER, to 
obtain the desired quantity. 

SET total makeup flow as follows: 

• IF performing DIL in Step 8, THEN SET controller 
1 CS-151, FK-114 RWMU FLOW, for less than or equal to 
90 gpm. 

• IF performing ALT DIL in Step 8, THEN SET controller 
1 CS-151, FK-114 RWMU FLOW, for the desired flow rate. 

VERI FY the RMW CONTROL switch has been placed in the 
STOP position. 

VERIFY the RMW CONTROL switch green light is lit. 

PLACE the control switch RMW MODE SELECTOR to the DIL 
OR the AL T DIL position. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 1 Page 2 of 50 

Event Description: Start Power Escalation 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: When PRZ backup heaters are energized in manual, PK 
444A1, PRZ Master Pressure Controller (a PI controller) 
will integrate up to a greater than normal output, 
opening PRZ Spray Valves to return and maintain RCS 
pressure at setpoint. The result is as follows: 

• PORV PCV-444B will open at a lower than 
expected pressure 

• ALB-009-3-2, PRESSURIZER HIGH PRESS 
DEVIATION CONTROL, will activate at a lower 
than expected pressure 

• Increased probability for exceeding Tech Spec 
DNB limit for RCS pressure 

NOTE: SRO concurrence should be obtained prior to 
energizing the Back Up Heaters in MANUAL. 

OPERATE the pressurizer backup heaters as required to limit 
RO the difference between the pressurizer and RCS boron 

concentration to less than 10 ppm. 

RO START the makeup system as follows: 

• TURN control switch RMW CONTROL to START 
momentarily. 

• VERIFY the RED indicator light is LIT . 

PROCEDURE CAUTION: The operation should be stopped if an unanticipated 
reactivity effect is seen. Do not resume the operation 
until the cause has been corrected. 

Harris 2009B NRC Scenario 4 November 30,2009 Rev. Final 

Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # 1 Page 2 of 50 

Event Description: Start Power Escalation 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: When PRZ backup heaters are energized in manual, PK 
444A1, PRZ Master Pressure Controller (a PI controller) 
will integrate up to a greater than normal output, 
opening PRZ Spray Valves to return and maintain RCS 
pressure at setpoint. The result is as follows: 

• PORV PCV-444B will open at a lower than 
expected pressure 

• ALB-009-3-2, PRESSURIZER HIGH PRESS 
DEVIATION CONTROL, will activate at a lower 
than expected pressure 

• Increased probability for exceeding Tech Spec 
DNB limit for RCS pressure 

NOTE: SRO concurrence should be obtained prior to 
energizing the Back Up Heaters in MANUAL. 

OPERATE the pressurizer backup heaters as required to limit 
RO the difference between the pressurizer and RCS boron 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 1 Page 10 of 50 

Event Description: 

Time I Position I 

Start Power Escalation 

Applicant's Actions or Behavior 

VERIFY Tavg responds as desired. 

IF rod control is in AUTO, THEN VERIFY the control rods are 
stepping out to the desired height. (N/A - rod control is in 
MANUAL) 

VERIFY dilution automatically terminates when the desired 
quantity has been added. 

PLACE Reactor Makeup in AUTO per Section 5.1. 

RO VERIFY the RMW CONTROL switch: 

CREW 

SRO 

BOP 

• Is in the STOP position. 

• The GREEN light is LIT. 

PLACE the RMW MODE SELECTOR to AUTO. 

START the makeup system as follows: 

• TURN control switch RMW CONTROL to START 
momentarily. 

• VERIFY the RED indicator light is LIT. 

Identifies entry into Mode 1 

Completes steps 55 and 56 in GP-005 

Directs BOP to perform Step 97, TRANSFER SG level control 
to the Main Feedwater Re ulatin valves 

WHEN Feedwater Regulating Bypass Valve FCV Controller 
demand is between 70% and 80%, OR when Reactor Power is 
between 7 and 9%, THEN TRANSFER SG level control to the 
Main Feedwater Regulating valves as follows: 

• 1FW-140, MN FW A REG BYP FK-479.1 

• 1 FW-256, MN FW B REG BYP FK-489.1 

• 1FW-198, MN FW C REG BYP FK-499.1 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 1 Page 11 of 50 

Event Description: Start Power Escalation 

Time I Position J Applicant's Actions or Behavior 

PLACE the Main FW Regulating Valve Controllers in AUTO: 

• 1 FW-133, MAIN FW A REGULATOR FK-478 
BOP 

• 1FW-249, MAIN FW B REGULATOR FK-488 

• 1FW-191, MAIN FW C REGULATOR FK-498 

PROCEDURE NOTE: The following Steps verify the Feed Regulating valves will 
respond prior to fully closing the Feedwater Regulating Valve 
Bypass FCVs. 

LOWER the output of the following Feedwater Regulating 
Valve Bypass FCV Controllers to a position 10% lower than the 
current output: 

BOP • 1FW-140, MN FW A REG BYP FK-479.1 

• 1 FW-256, MN FW B REG BYP FK-489.1 

• 1FW-198, MN FW C REG BYP FK-499.1 

PROCEDURE NOTE: If the demand signal reaches a value of 10% with no response 
from the Feedwater Regulating Valves, it may be necessary to 
return the FRV controller to MAN to cancel any integrated signal 
and assess the situation before continuing. 

WHEN Feedwater Regulating Valves indicate BOTH of the 
following responses: 

• Controller output increasing 

• SG level returning to normal 

BOP 
THEN LOWER output of the following Feedwater Regulating 
Valve Bypass FCV Controllers to 0% Minimum output): 

• 1FW-140, MN FW A REG BYP FK-479.1 

• 1 FW-256, MN FW B REG BYP FK-489.1 

• 1FW-198, MN FW C REG BYP FK-499.1 
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following responses: 

• Controller output increasing 

• SG level returning to normal 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event # 1 Page 12 of 50 

Event Description: Start Power Escalation 

Time I Position I Applicant's Actions or Behavior 

At STATUS LIGHT BOX 1, VERIFY SHUT the following 
Feedwater Regulating Valve Bypass FCVs: 

BOP • A BYP FW-140 (Window 4-1) 

LEAD EVALUATOR: 

Harris 2009B NRC Scenario 4 

• B BYP FW-256 (Window 4-2) 

• C BYP FW-198 (Window 4-3) 

Note: To ensure the BOP responds to the AH-85 
failure, put Event 2 in just before the BOP is placing 
the FRVs in service. 

After EVENT 2 is completed you can either return to 
letting the crew complete placing the FRVs in service 
OR continue with the scenario. There is no need to 
wait until all 3 FRVs are in service. 

During validation the crew was allowed to place all 3 
Feed Reg valves in service prior to Event 2. This will 
add approximately 30 minutes to the scenario. 
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• B BYP FW-256 (Window 4-2) 

• C BYP FW-198 (Window 4-3) 

Note: To ensure the BOP responds to the AH-85 
failure, put Event 2 in just before the BOP is placing 
the FRVs in service. 

After EVENT 2 is completed you can either return to 
letting the crew complete placing the FRVs in service 
OR continue with the scenario. There is no need to 
wait until all 3 FRVs are in service. 

During validation the crew was allowed to place all 3 
Feed Reg valves in service prior to Event 2. This will 
add approximately 30 minutes to the scenario. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 2 Page 13 of 50 

Event Description: Trip of AH-85A 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: This trip should auto start the AH-85B fan, however the 
auto start has failed. 

BOOTH OPERATOR: When directed by Lead Evaluator: 
AcutateTRG-2 "Trip of the Running AH-85A Fan" 

Indications Available: ALB-027-1-4, DIESEL GEN ELEC EQUIP RM SUP FANS 
AH-85 LOW FLOW-OIL 

),f~~~~~, ~~ci r.h'f.",': 
•..• t:)~ .... ~ ••....•.. ."'~.··;:.i,/ri· Pf~~;;'" •• ';.~.f;;~~~.;;r:·E\;:"·.'r/c .•••. "~;.",,, ..... ,., 1;:J::~'.l::y~9~F2~i·:"*::::-42f0] .,........~ ~';~ .i ':."' .. : •.... >?> • 

IDENTIFIES the tripped fan, AH-85A 

REPORTS failure of AH-85B standby fan to start 
BOP STARTS standby AH-85B 

Contacts AO to investigate 

Prepares Equipment Problem checklist 

Contacts WCC for support 

REFER to Tech Specs (and possibly OWP-HVAC) 

• T.S 3.8.1.1, AC Sources - Operating (Perform OST-
SRO 1023, Offsite Power Verification within one hour, 72 

hour LCO to restore) 

Contacts AO to perform OST -1023 

• T.S. 3.3.3.5b, Remote Shutdown System action c, 7 
day LCO 

COMMUNICATOR: When contacted as AO after - 2 min. report that the 
breaker for AH-85A was found in the tripped condition 

Report that OST-1023 is completed 10-15 minutes after 
aSSignments are given. 

LEAD EVALUATOR: Once the plant has stabilized and Tech Specs have 
been evaluated, initiate Event 3, "Pressurizer level 
transmitter LT-460 Fails Low" 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 14 of 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I 

EVALUTATOR NOTE: 

BOOTH OPERATOR: 

Indications Available: 

Applicant's Actions or Behavior 

Event #3 is the controlling Pressurizer Level 
Instrument, L T-460, failing low resulting in letdown 
isolation. The crew should respond in accordance with 
alarm response procedure APP-ALB-009-4-3. The 
crew will be required to take Charging FCV-122 to 
manual and select an alternate controlling channel and 
restore letdown. 

When directed by Lead Evaluator: Actuate TRG-3 
"Pressurizer Level Instrument, LT-460, fails low" 

ALB-009-4-3, PRESSURIZER LOW LEVEL L TON 
SECURED AND HTRS OFF 

Pressurizer Level Indication on LI-460 

Letdown Flow Indication FI-1S0.1 

RD IDENTIFY a failed Pressurizer Level Channel 

RD 

CONFIRM alarm using: 
• Pressurizer level LI-459A 1, LI-460, LI-461.1 

(LI-460 low) 

• Letdown flow FI-150.1 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 14 of 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I 

EVALUTATOR NOTE: 

BOOTH OPERATOR: 

Indications Available: 

Applicant's Actions or Behavior 

Event #3 is the controlling Pressurizer Level 
Instrument, L T-460, failing low resulting in letdown 
isolation. The crew should respond in accordance with 
alarm response procedure APP-ALB-009-4-3. The 
crew will be required to take Charging FCV-122 to 
manual and select an alternate controlling channel and 
restore letdown. 

When directed by Lead Evaluator: Actuate TRG-3 
"Pressurizer Level Instrument, LT-460, fails low" 

ALB-009-4-3, PRESSURIZER LOW LEVEL L TON 
SECURED AND HTRS OFF 

Pressurizer Level Indication on LI-460 

Letdown Flow Indication FI-1S0.1 

RD IDENTIFY a failed Pressurizer Level Channel 

RD 

CONFIRM alarm using: 
• Pressurizer level LI-459A 1, LI-460, LI-461.1 

(LI-460 low) 

• Letdown flow FI-150.1 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 15 of 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicant's Actions or Behavior 

PERFORM Corrective Actions: 

• IF PRZ level is low, THEN VERIFY letdown is isolated AND 
heaters are off. (YES) 

• IF RCS leakage is indicated, THEN GO TO AOP-016, 
Excessive Primary Plant Leakage. (NO) 

• IF alarm is due to malfunction of level control system, 
THEN MANUALLY RESTORE normal level. (NO, L T-459 is 
controlling channel for PZR level) 

• I F the alarm is due to a failed level instrument, (YES) 
RO 0 USING the Pressurizer Level Controller Selector 

switch, THEN SELECT a position which places the 
two operable channels into service. (Select 
channels 459/461) 

• VERI FY the failed channel is not selected, at the MCB 
recorder panel. (NOT selected) 

• RESET the control heaters by placing the control switch to 
OFF and then back to ON. 

• IF maintenance is to be performed, THEN REFER TO 
OWP-RP, Reactor Protection. 

RO SELECT 459/461 on Pressurizer Level Controller Selector 

T.S. 3.3.1 (6 hours to place in tripped condition) 

T.S. 3.3.3.6 (Tracking EIR) 

SRO Prepares an Equipment Problem Checklist 

Contacts WCC for assistance. 

• (WR, EI R and Maintenance support) 
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• Verifies Initial Conditions: 

0 Charging flow established 

RO 0 PRZ Level> 17% 

0 1 CS-7, 1 CS-8, 1 CS-9 (Letdown Orifice Isolation 
valves) SHUT 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 15 of 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicant's Actions or Behavior 

PERFORM Corrective Actions: 

• IF PRZ level is low, THEN VERIFY letdown is isolated AND 
heaters are off. (YES) 

• IF RCS leakage is indicated, THEN GO TO AOP-016, 
Excessive Primary Plant Leakage. (NO) 

• IF alarm is due to malfunction of level control system, 
THEN MANUALLY RESTORE normal level. (NO, L T-459 is 
controlling channel for PZR level) 

• I F the alarm is due to a failed level instrument, (YES) 
RO 0 USING the Pressurizer Level Controller Selector 

switch, THEN SELECT a position which places the 
two operable channels into service. (Select 
channels 459/461) 

• VERI FY the failed channel is not selected, at the MCB 
recorder panel. (NOT selected) 

• RESET the control heaters by placing the control switch to 
OFF and then back to ON. 

• IF maintenance is to be performed, THEN REFER TO 
OWP-RP, Reactor Protection. 

RO SELECT 459/461 on Pressurizer Level Controller Selector 

T.S. 3.3.1 (6 hours to place in tripped condition) 

T.S. 3.3.3.6 (Tracking EIR) 

SRO Prepares an Equipment Problem Checklist 

Contacts WCC for assistance. 

• (WR, EI R and Maintenance support) 
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• Verifies Initial Conditions: 

0 Charging flow established 

RO 0 PRZ Level> 17% 

0 1 CS-7, 1 CS-8, 1 CS-9 (Letdown Orifice Isolation 
valves) SHUT 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 16 of 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE CAUTION: If Charging flow was stopped or greatly reduced prior to 
letdown being secured, there is a possibility that the 
Letdown line contains voids due to insufficient cooling. 
This is a precursor to water hammer, and should be 
evaluated prior to initiating letdown flow. 

VERIFY 1CC-337, TK-144 LTDN TEMPERATURE, controller 
is: 

RO • in AUTO 
AND 

• set for 110 to 120 of (4.0 to 4.7 on potentiometer) 
normal operation 

PROCEDURE NOTE: PK-145.1 LTDN PRESSURE, 1CS-38, may have to be 
adjusted to control at lower pressures. 

• VERIFY 1CS-38 Controller, PK-145.1 LTDN PRESSURE, 
in MAN with output set at 50%. 

• VERIFY open the following Letdown Isolation Valves: 
RO 

• 1CS-2, LETDOWN ISOLATION LCV-459 

• 1CS-1, LETDOWN ISOLATION LCV-460 

• VERIFY open 1CS-11, LETDOWN ISOLATION. 
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Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE CAUTION: If Charging flow was stopped or greatly reduced prior to 
letdown being secured, there is a possibility that the 
Letdown line contains voids due to insufficient cooling. 
This is a precursor to water hammer, and should be 
evaluated prior to initiating letdown flow. 

VERIFY 1CC-337, TK-144 LTDN TEMPERATURE, controller 
is: 

RO • in AUTO 
AND 

• set for 110 to 120 of (4.0 to 4.7 on potentiometer) 
normal operation 

PROCEDURE NOTE: PK-145.1 LTDN PRESSURE, 1CS-38, may have to be 
adjusted to control at lower pressures. 

• VERIFY 1CS-38 Controller, PK-145.1 LTDN PRESSURE, 
in MAN with output set at 50%. 

• VERIFY open the following Letdown Isolation Valves: 
RO 

• 1CS-2, LETDOWN ISOLATION LCV-459 

• 1CS-1, LETDOWN ISOLATION LCV-460 

• VERIFY open 1CS-11, LETDOWN ISOLATION. 
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Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: The following table gives the minimum charging flow 
required to keep the regenerative heat exchanger 
temperature below the high temperature alarm when 
letdown is established: 

Letdown Flow (to be established) Minimum Charging Flow 
necessary when letdown is 

established 

45gpm 20gpm 

60gpm 26gpm 

105 gpm 46gpm 

120 gpm 53gpm 

PROCEDURE NOTE: If Pressurizer level is above the programmed level 
setpoint, charging flow should be adjusted to a point above 
the minimum required to prevent regenerative heat 
exchanger high temperature alarm but low enough to 
reduce pressurizer level. 

• ADJUST controller 1CS-231, FK-122.1 CHARGING FLOW, 
as required to: 

0 Maintain normal pressurizer level program 
0 Keep regenerative heat exchanger temperature 

below the high temperature alarm when the 
desired' letdown orifice is placed in service. 

• OPEN an Orifice Isolation Valve (1CS-7, 1CS-8, 1CS-9) for 

RO 
the orifice to be placed in service. 

• ADJUST 1 CS-38 position by adjusting PK-145.1 output as 
necessary to control LP L TDN Pressure (PI-145.1) at 340 to 
360 psig, to prevent lifting the LP Letdown Relief. 

• WHEN Letdown pressure has stabilized at 340 to 360 psig 
on PI-145.1, LP LTDN PRESS, THEN PERFORM the 
following: 

0 a. ADJUST PK-145.1 LTDN PRESSURE 
setpoint to 58% 

0 b. PLACE the controller in AUTO. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 17 Qf 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: The following table gives the minimum charging flow 
required to keep the regenerative heat exchanger 
temperature below the high temperature alarm when 
letdown is established: 

Letdown Flow (to be established) Minimum Charging Flow 
necessary when letdown is 

established 

45gpm 20gpm 

60gpm 26gpm 

105 gpm 46gpm 

120 gpm 53gpm 

PROCEDURE NOTE: If Pressurizer level is above the programmed level 
setpoint, charging flow should be adjusted to a point above 
the minimum required to prevent regenerative heat 
exchanger high temperature alarm but low enough to 
reduce pressurizer level. 

• ADJUST controller 1CS-231, FK-122.1 CHARGING FLOW, 
as required to: 

0 Maintain normal pressurizer level program 
0 Keep regenerative heat exchanger temperature 

below the high temperature alarm when the 
desired' letdown orifice is placed in service. 

• OPEN an Orifice Isolation Valve (1CS-7, 1CS-8, 1CS-9) for 

RO 
the orifice to be placed in service. 

• ADJUST 1 CS-38 position by adjusting PK-145.1 output as 
necessary to control LP L TDN Pressure (PI-145.1) at 340 to 
360 psig, to prevent lifting the LP Letdown Relief. 

• WHEN Letdown pressure has stabilized at 340 to 360 psig 
on PI-145.1, LP LTDN PRESS, THEN PERFORM the 
following: 

0 a. ADJUST PK-145.1 LTDN PRESSURE 
setpoint to 58% 

0 b. PLACE the controller in AUTO. 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 18 of 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicants Actions or Behavior 

EVALUATOR NOTE: Placing LK-459F in AUTO may take several minutes due to 
matching PRZ level to reference level. 

• VERIFY PK-145.1 LTDN PRESSURE Controller maintains 
Letdown pressure stable at 340 to 360 psig. 

• OPEN additional orifice isolation valves (1CS-7, 1CS-8, 
1 CS-9) as required. 

• ADJUST charging flow as necessary to: 

0 prevent high temperature alarm (per table above) 

0 maintain pressurizer programmed level. 

• PLACE PRZ level controller, LK-459F, in MAN to cancel 
any integrated signal. 

RO • PLACE PRZ level controller, LK-459F, in AUTO. 

• WHEN the following occurs: 

0 Program pressurizer level is matching the current 
pressurizer level 

AND 

0 Letdown and seal return are balanced with seal 
injection flow and charging flow. 

• THEN place controller 1CS-231, FK-122.1 CHARGING 
FLOW, in AUTO. 

• COMPLETE Section 5.4.3. (Position Verification) 

LEAD EVALUATOR: Once the plant has stabilized and Tech Specs have been 
evaluated, initate Event 4 "NSW Pump' A' Shaft Shear" 

Harris 2009B NRC Scenario 4 November 30,2009 Rev. Final 

Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event # 3 Page 18 of 50 

Event Description: Pressurizer Level Transmitter U-460 Fails Low 

Time I Position I Applicants Actions or Behavior 

EVALUATOR NOTE: Placing LK-459F in AUTO may take several minutes due to 
matching PRZ level to reference level. 

• VERIFY PK-145.1 LTDN PRESSURE Controller maintains 
Letdown pressure stable at 340 to 360 psig. 

• OPEN additional orifice isolation valves (1CS-7, 1CS-8, 
1 CS-9) as required. 

• ADJUST charging flow as necessary to: 

0 prevent high temperature alarm (per table above) 

0 maintain pressurizer programmed level. 

• PLACE PRZ level controller, LK-459F, in MAN to cancel 
any integrated signal. 

RO • PLACE PRZ level controller, LK-459F, in AUTO. 

• WHEN the following occurs: 

0 Program pressurizer level is matching the current 
pressurizer level 

AND 

0 Letdown and seal return are balanced with seal 
injection flow and charging flow. 

• THEN place controller 1CS-231, FK-122.1 CHARGING 
FLOW, in AUTO. 

• COMPLETE Section 5.4.3. (Position Verification) 

LEAD EVALUATOR: Once the plant has stabilized and Tech Specs have been 
evaluated, initate Event 4 "NSW Pump' A' Shaft Shear" 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 4 Page 19 of 50 

Event Description: 'N NSW Pump Shaft Shear 

Time I Position I 

BOOTH OPERATOR: 

Indications Available: 

Applicant's Actions or Behavior 

On cue from the Lead Evaluator Actuate Trg-4 

"NSW Pump' A' sheared shaft" 

• ALB-02-6-1, SERV WTR SUPPLY HDR A LOW PRESS 

• ALB-02-7-1, SERV WTR SUPPLY HDR B LOW PRESS 

• ALB-02-7-2, SERV WTR PUMPS DISCHARGE LOW PRESS 

• ALB 02-5-5, SERV WTR HEADER A HIGH-LOW FLOW 

• ALB 02-6-6, SERV WTR HEADER B HIGH-LOW FLOW 

RO 

EVALUATOR NOTE: . 

Immediate 
Action 

RO 

Responds to ALB-02 alarms - reports low NSW header 
pressure with pump running indication. 

The ESW Pumps will auto start on low header 
pressure. 

CHECK ESW flow lost to ANY RUNNING CSIP - MORE THAN 
1-minute: (NO) 

SRO GO TO Step 2. 

Immediate 
Action 

SRO 
CHECK ESW flow lost to ANY RUNNING EDG- MORE THAN 
1-minute: (NO) 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # 4 Page 19 of 50 

Event Description: 'N NSW Pump Shaft Shear 

Time I Position I 

BOOTH OPERATOR: 

Indications Available: 

Applicant's Actions or Behavior 

On cue from the Lead Evaluator Actuate Trg-4 

"NSW Pump' A' sheared shaft" 

• ALB-02-6-1, SERV WTR SUPPLY HDR A LOW PRESS 

• ALB-02-7-1, SERV WTR SUPPLY HDR B LOW PRESS 

• ALB-02-7-2, SERV WTR PUMPS DISCHARGE LOW PRESS 

• ALB 02-5-5, SERV WTR HEADER A HIGH-LOW FLOW 

• ALB 02-6-6, SERV WTR HEADER B HIGH-LOW FLOW 

RO 

EVALUATOR NOTE: . 

Immediate 
Action 

RO 

Responds to ALB-02 alarms - reports low NSW header 
pressure with pump running indication. 

The ESW Pumps will auto start on low header 
pressure. 

CHECK ESW flow lost to ANY RUNNING CSIP - MORE THAN 
1-minute: (NO) 

SRO GO TO Step 2. 

Immediate 
Action 

SRO 
CHECK ESW flow lost to ANY RUNNING EDG- MORE THAN 
1-minute: (NO) 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 4 Page 20 of 50 

Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

COMMUNICATOR: There are several pOints in the AOP where an AO may 
be dispatched to check for leaks and proper operation 
of eqUipment. Report no leaks, no breaker problems 
but when dispatched to the pump, after 1 to 2 minutes 
report that the coupling appears to have failed and 
request maintenance assistance. 

BOOTH OPERATOR IF REQUESTED TO OPEN KNIFE SWITCH ON THE 'A' 
NSW PUMP BREAKER: Run Trigger 10 "open the knife 
switch" then have Communicator report back when 
completed 

SRO GO TO Step 3. 

GO TO the appropriate step as indicated by the parameter 
LOST: 

SRO • NSW Pump failure (YES) 

• NSW Pump loss of flow 

Proceeds to Step 6 

CHECK loss of NSW Header due to NSW Pump FAILED or 
LOSS OF FLOW. 

START standby NSW Pump as follows: 

• VERIFY discharge valve for affected pump is CLOSING 
by placing affected pump control switch to STOP. 

RO • START standby NSW Pump in priming mode by 
momentarily placing standby NSW Pump control switch 
to START. 

• WHEN discharge valve for affected pump is fully SHUT, 
THEN PLACE and HOLD control switch for running 
pump to START to fully OPEN pump discharge valve. 

CHECK ANY NSW Pump - RUNNING. (YES) 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 4 Page 20 of 50 

Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

COMMUNICATOR: There are several pOints in the AOP where an AO may 
be dispatched to check for leaks and proper operation 
of eqUipment. Report no leaks, no breaker problems 
but when dispatched to the pump, after 1 to 2 minutes 
report that the coupling appears to have failed and 
request maintenance assistance. 

BOOTH OPERATOR IF REQUESTED TO OPEN KNIFE SWITCH ON THE 'A' 
NSW PUMP BREAKER: Run Trigger 10 "open the knife 
switch" then have Communicator report back when 
completed 

SRO GO TO Step 3. 

GO TO the appropriate step as indicated by the parameter 
LOST: 

SRO • NSW Pump failure (YES) 

• NSW Pump loss of flow 

Proceeds to Step 6 

CHECK loss of NSW Header due to NSW Pump FAILED or 
LOSS OF FLOW. 

START standby NSW Pump as follows: 

• VERIFY discharge valve for affected pump is CLOSING 
by placing affected pump control switch to STOP. 

RO • START standby NSW Pump in priming mode by 
momentarily placing standby NSW Pump control switch 
to START. 

• WHEN discharge valve for affected pump is fully SHUT, 
THEN PLACE and HOLD control switch for running 
pump to START to fully OPEN pump discharge valve. 

CHECK ANY NSW Pump - RUNNING. (YES) 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event # 4 Page 21 of 50 

Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

SRO GO TO Section 3.2 (page 30). 

EVALUATOR NOTE: The following alarms will annunciate due to loss of cooling 
in containment and subsequent start of ESW: 

• ALB-02S-5-1, CONTAINMENT AIR HIGH VACUUM 

• ALB-02S-S-5, COMPUTER ALARM VENTILATION 
SYSTEM 

The BOP should identify these alarms and identify Tech 
Specs 3.6.1.4, 3.6.1.1, 3.6.3, 3.6.5 and 3.9.4 to be referenced 

BOP 
MAY go to MANUAL and shut FK-7624 in order to raise CNMT 
pressure to exit T.S. 3.6.1.4 

CHECK Turbine trip required by ANY of the following 
conditions - EXIST: (NO) 

• No NSW Pump can be operated 

• Non-isolable leak exists in the NSW system 

SRO • Major isolable leak exists on the Turbine Building NSW 
Header AND time does not permit a controlled plant 
shutdown 

OBSERVE Note prior to Step 13 AND GO TO Step 13. 

T.S. 3.6.1.4 - Restore within 1 hour LCO or HSD within next 6 
hours: due to High Vac in CNMT 

PROCEDURE NOTE: Steps 13 through 19 address leaks on NSW turbine 
building header. Leaks on individual components 
supplied by the Turbine Building header are addressed 
by Steps 20 and 21. 

CREW 
CHECK for minor isolable leak on Turbine Building header-
ANY EXISTING. (NO) 

SRO GO TO Step 20. 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event # 4 Page 21 of 50 

Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

SRO GO TO Section 3.2 (page 30). 

EVALUATOR NOTE: The following alarms will annunciate due to loss of cooling 
in containment and subsequent start of ESW: 

• ALB-02S-5-1, CONTAINMENT AIR HIGH VACUUM 

• ALB-02S-S-5, COMPUTER ALARM VENTILATION 
SYSTEM 

The BOP should identify these alarms and identify Tech 
Specs 3.6.1.4, 3.6.1.1, 3.6.3, 3.6.5 and 3.9.4 to be referenced 

BOP 
MAY go to MANUAL and shut FK-7624 in order to raise CNMT 
pressure to exit T.S. 3.6.1.4 

CHECK Turbine trip required by ANY of the following 
conditions - EXIST: (NO) 

• No NSW Pump can be operated 

• Non-isolable leak exists in the NSW system 

SRO • Major isolable leak exists on the Turbine Building NSW 
Header AND time does not permit a controlled plant 
shutdown 

OBSERVE Note prior to Step 13 AND GO TO Step 13. 

T.S. 3.6.1.4 - Restore within 1 hour LCO or HSD within next 6 
hours: due to High Vac in CNMT 

PROCEDURE NOTE: Steps 13 through 19 address leaks on NSW turbine 
building header. Leaks on individual components 
supplied by the Turbine Building header are addressed 
by Steps 20 and 21. 

CREW 
CHECK for minor isolable leak on Turbine Building header-
ANY EXISTING. (NO) 

SRO GO TO Step 20. 
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Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

CREW 
CHECK for leak in an individual component - ANY EXISTING. 
(NO) 

SRO GO TO Step 22. 

CREW 
CHECK for leak on WPB header - ANY EXISTING. (NO) 

GO TO Step 24. 

RO CHECK that NSW Pump(s) - MALFUNCTIONED. (YES) 

CREW PERFORM the following for affected NSW Pump(s): 

CHECK NSW Pump breaker(s) - MALFUNCTIONED. (NO) 

SRO GO TO Step 25.b. 

CHECK adequate pump suction inventory EXISTS: (YES) 

• U-9300.1, Service Water PMP A CHMBR LVL, 
GREATER THAN 51% (ERFIS LSW9300) 

RO/BOP • U-9302, Service Water PMP B CHMBR LVL, 
GREATER THAN 51% (ERFIS LSW9302) 

• U-1931, Cooling Tower Basin Level, GREATER THAN 
31 inches 

Locally VERIFY the following for the affected NSW Pump per 
OP-139, Service Water System: 

• Proper cooling and seal water supply to NSW Pumps. 
CREW (YES) 

• Proper operation of NSW strainer backwash. (YES) 

Locally CHECK NSW Pump(s) for signs of damage (shaft 
shear or other obvious problems). (YES) 
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Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

CREW 
CHECK for leak in an individual component - ANY EXISTING. 
(NO) 

SRO GO TO Step 22. 

CREW 
CHECK for leak on WPB header - ANY EXISTING. (NO) 

GO TO Step 24. 

RO CHECK that NSW Pump(s) - MALFUNCTIONED. (YES) 

CREW PERFORM the following for affected NSW Pump(s): 

CHECK NSW Pump breaker(s) - MALFUNCTIONED. (NO) 

SRO GO TO Step 25.b. 

CHECK adequate pump suction inventory EXISTS: (YES) 

• U-9300.1, Service Water PMP A CHMBR LVL, 
GREATER THAN 51% (ERFIS LSW9300) 

RO/BOP • U-9302, Service Water PMP B CHMBR LVL, 
GREATER THAN 51% (ERFIS LSW9302) 

• U-1931, Cooling Tower Basin Level, GREATER THAN 
31 inches 

Locally VERIFY the following for the affected NSW Pump per 
OP-139, Service Water System: 

• Proper cooling and seal water supply to NSW Pumps. 
CREW (YES) 

• Proper operation of NSW strainer backwash. (YES) 

Locally CHECK NSW Pump(s) for signs of damage (shaft 
shear or other obvious problems). (YES) 
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Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

• INITIATE appropriate corrective action for the loss of NSW. 

SRO • Initiate Equipment Problem Checklist and contact WCC. 

• Exit AOP-022 

EVALUATOR NOTE: Once the plant has stabilized, initiate Event 5 
'A' MFW Pump Trip with 'B' MFW Pump Fail to Start 
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Event Description: 'A' NSW Pump Shaft Shear 

Time I Position I Applicant's Actions or Behavior 

• INITIATE appropriate corrective action for the loss of NSW. 

SRO • Initiate Equipment Problem Checklist and contact WCC. 

• Exit AOP-022 

EVALUATOR NOTE: Once the plant has stabilized, initiate Event 5 
'A' MFW Pump Trip with 'B' MFW Pump Fail to Start 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 5 Page 24 Qf 50 

Event Description: 'A' MFW Pump Trip with 'B' MFW Pump Fail to Start 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: Actuate TRG-5 
'A' MFW Pump Trip with 'B' MFW Pump Fail to Start. 

Indications Available: 

• Lowering Level on all three Steam Generators 

• ALB-016-1-2, FW PUMP AlB LUBE OIL LOW PRESS OR 
TRIP 

• ALB-016-2-2, LOSS OF BOTH MAIN FW PUMPS 

BOP 
Identify loss of 'A' MFW pump 

Identify annunciators 

.·¥ii~~f;\}i}~,i~ ~;fc;~~9Y~?: m~ht~ra'Adp·OjOrjfeeaW8t~r,M~Wl1ncu8ri$; {:i;-: <" ""-, > -'''' ',,' "::-,' / ~:- ,/- -; ; :(~;t~f<~;:-~<~;- _ -;.~~";'"";'.-'_:;0.-""'~t:~,£~;;,;:-::.c~:~: ___ -_> :-._,:;- -- :~'·}i~~·;~i~i~s!)1.'~r .. c .•••. ~ 

Immediate • CHECK ANY Main Feedwater Pump TRIPPED. (YES) 

Actions 
SRO/BOP • CHECK initial Reactor power less than 90%. (YES) 

• CHECK initial Reactor power less than 80%. (YES) 

PROCEDURE NOTE: Turbine runback will automatically terminate at 
approximately 50% power with DEH in AUTO. 

Turbine runbacks are quickly identified by ALB-020-2-2, 
TURBINE RUNBACK OPERATIVE, in alarm and 
RUNBACK OPER light LIT as long as the initiating signal is 
present on DEH Panel A. 

• CHECK initial Reactor power less than 60%. (YES) 
SRO/BOP • CHECK DEH controlling Turbine Valves PROPERLY. 

(YES) 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # 5 Page 24 Qf 50 

Event Description: 'A' MFW Pump Trip with 'B' MFW Pump Fail to Start 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When directed by Lead Evaluator: Actuate TRG-5 
'A' MFW Pump Trip with 'B' MFW Pump Fail to Start. 

Indications Available: 

• Lowering Level on all three Steam Generators 

• ALB-016-1-2, FW PUMP AlB LUBE OIL LOW PRESS OR 
TRIP 

• ALB-016-2-2, LOSS OF BOTH MAIN FW PUMPS 

BOP 
Identify loss of 'A' MFW pump 

Identify annunciators 

1·¥ii~~f)'3i~}} .~;fc; ••.. ~~pY~/ ... m~ht~ra;Adp·OjOrjfeeaW8t~r,M~Wl1ncu8ri$; {:i;-: <" ""-, > -'''' ',,' "::-,' / ~:- ,/- -; ; :(~;t~f<~;:-~<~;- _ -;.~~";'"";'.-'_:;0.-""'~t:~,£~;;,;:-::.c~:~: ___ -_> :-._,:;- -- ~'~},i7~;~i\i~s!)1.·'i;;?··· .: .. '.' .. </., ............ ··.·.·4 

Immediate • CHECK ANY Main Feedwater Pump TRIPPED. (YES) 

Actions 
SRO/BOP • CHECK initial Reactor power less than 90%. (YES) 

• CHECK initial Reactor power less than 80%. (YES) 

PROCEDURE NOTE: Turbine runback will automatically terminate at 
approximately 50% power with DEH in AUTO. 

Turbine runbacks are quickly identified by ALB-020-2-2, 
TURBINE RUNBACK OPERATIVE, in alarm and 
RUNBACK OPER light LIT as long as the initiating signal is 
present on DEH Panel A. 

• CHECK initial Reactor power less than 60%. (YES) 
SRO/BOP • CHECK DEH controlling Turbine Valves PROPERLY. 

(YES) 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # 5 Page 25 of 50 

Event Description: 'A' MFW Pump Trip with 'B' MFW Pump Fail to Start 

Time I Position I Applicant's Actions or Behavior 

MAINTAIN ALL of the following: 

• At least ONE Main Feedwater Pump RUNNING (NO) 

PERFORM the following: 

• IF ANY SG level drops to 30% THEN TRIP the Reactor 
AND GO TO EOP Path-1 

PROCEDURE NOTE: Mode change occurs at 5% Reactor 
BOP power. 

IF Above POAH AND Reactor power is LESS THAN 10%, 
THEN: (YES) 

• INITIATE AFW flow to maintain Steam Generator levels 
between 52 and 62%. (AFW is running due to loss of 
both MFW pumps) 

• REDUCE power as necessary 
IF below POAH, THEN: (NO) 

EVALUATOR NOTE: At this point, the SRO would direct a power reduction to be 
within the capacity of the AFW pumps. This reactivity 
manipulation is not required to satiSfy this evaluation. 
When desired initiate Event 6, 'A' SGTR 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # 5 Page 25 of 50 

Event Description: 'A' MFW Pump Trip with 'B' MFW Pump Fail to Start 

Time I Position I Applicant's Actions or Behavior 

MAINTAIN ALL of the following: 

• At least ONE Main Feedwater Pump RUNNING (NO) 

PERFORM the following: 

• IF ANY SG level drops to 30% THEN TRIP the Reactor 
AND GO TO EOP Path-1 

PROCEDURE NOTE: Mode change occurs at 5% Reactor 
BOP power. 

IF Above POAH AND Reactor power is LESS THAN 10%, 
THEN: (YES) 

• INITIATE AFW flow to maintain Steam Generator levels 
between 52 and 62%. (AFW is running due to loss of 
both MFW pumps) 

• REDUCE power as necessary 
IF below POAH, THEN: (NO) 

EVALUATOR NOTE: At this point, the SRO would direct a power reduction to be 
within the capacity of the AFW pumps. This reactivity 
manipulation is not required to satiSfy this evaluation. 
When desired initiate Event 6, 'A' SGTR 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _7_ Page 26 of 50 

Event Description: Auto 51 fails to actuate 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE: Once AFW is established, or the SRO directs a reactor 
trip, initiate Event 6, SGTR. The leak will ramp up to 
420 gpm over 3 minutes. The first few steps of AOP-
016 may be implemented prior to initiate the Rx trip 
and are included as part of this scenario guide. The 
crew may conservatively elect to trip the Rx, if so this 
will eliminate immediate AOP-016 entry. 

Additionally, automatic SI will fail to actuate, requiring 
a manual SI actuation. Once the reactor is tripped, 
Event 8, SG 'A' PORV fails open will be initiated. 

BOOTH OPERATOR: When directed by Lead Evaluator: actuate TRG-6 

"A" SGTR - 420 gpm 

I 
Indications Available: ALB-009-2-2, PRESSURIZER CONTROL LOW 

LEVEL DEVIATION 

ALB-10-4-5, RAD MONITOR SYSTEM TROUBLE 

RD Responds to alarms and/or indications of ReS leakage. 

EVALUATOR'S NOTE: Alarms associated with RCS leakage will direct 
implementation of AOP-016, EXCESSIVE PRIMARY 
PLANT LEAKAGE. Letdown will have to be reduced or 
isolated to stabilize charging flow on scale. 

The RO may take MANUAL control of FCV-122, 
Charging Flow Control Valve, at any point after the 
failure is recognized. 

If the crew elected to trip the Reactor on loss of MFW, 
the crew will be in PATH-1, not AOP-016. 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _7_ Page 26 of 50 

Event Description: Auto 51 fails to actuate 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE: Once AFW is established, or the SRO directs a reactor 
trip, initiate Event 6, SGTR. The leak will ramp up to 
420 gpm over 3 minutes. The first few steps of AOP-
016 may be implemented prior to initiate the Rx trip 
and are included as part of this scenario guide. The 
crew may conservatively elect to trip the Rx, if so this 
will eliminate immediate AOP-016 entry. 

Additionally, automatic SI will fail to actuate, requiring 
a manual SI actuation. Once the reactor is tripped, 
Event 8, SG 'A' PORV fails open will be initiated. 

BOOTH OPERATOR: When directed by Lead Evaluator: actuate TRG-6 

"A" SGTR - 420 gpm 

I 
Indications Available: ALB-009-2-2, PRESSURIZER CONTROL LOW 

LEVEL DEVIATION 

ALB-10-4-5, RAD MONITOR SYSTEM TROUBLE 

RD Responds to alarms and/or indications of ReS leakage. 

EVALUATOR'S NOTE: Alarms associated with RCS leakage will direct 
implementation of AOP-016, EXCESSIVE PRIMARY 
PLANT LEAKAGE. Letdown will have to be reduced or 
isolated to stabilize charging flow on scale. 

The RO may take MANUAL control of FCV-122, 
Charging Flow Control Valve, at any point after the 
failure is recognized. 

If the crew elected to trip the Reactor on loss of MFW, 
the crew will be in PATH-1, not AOP-016. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _7_ Page 27 of 50 

Event Description: Auto SI fails to actuate 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: 

• This procedure contains no immediate actions. 

• Throughout this procedure, as well as all AOPs, actions are based on valid 
alarms and instrumentation. Actions based on invalid indication are not 
applicable. 

• When possible (except in the cases of rapidly propagating leaks and leaks 
approaching Action Level 3), leakage should be qualitatively confirmed 
prior to declaration of an action level. Leakage is qualitatively confirmed 
when two different indications (such as grab samples or radiation 
monitors) trend in the same direction with the same approximate order of 
magnitude. 

RO/SRO 

SRO 

CHECK RHR in operation. (NO) 

GO TO Step 3. 

REFER TO PEP-110, Emergency Classification And Protective 
Action 

Recommendations, AND ENTER the EAL Network at entry 
point X. 

PROCEDURE NOTE: This step is a qualitative check for leakage obviously in excess of 
Make Up capability. Isolation of letdown may be necessary. A 
formal calculation to determine the leakrate is performed in Step 16. 

CREW 

RO 

SRO 

RO 

May identify 'A' SG as the ruptured generator due to rising SG 
level. 

CHECK RCS leakage within VCT makeup capability. (NO) 

Directs MANUAL reactor trip and manual SI. 

INITIATES MANUAL Reactor Trip and attempts SI. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _7_ Page 27 of 50 

Event Description: Auto SI fails to actuate 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE NOTE: 

• This procedure contains no immediate actions. 

• Throughout this procedure, as well as all AOPs, actions are based on valid 
alarms and instrumentation. Actions based on invalid indication are not 
applicable. 

• When possible (except in the cases of rapidly propagating leaks and leaks 
approaching Action Level 3), leakage should be qualitatively confirmed 
prior to declaration of an action level. Leakage is qualitatively confirmed 
when two different indications (such as grab samples or radiation 
monitors) trend in the same direction with the same approximate order of 
magnitude. 

RO/SRO 

SRO 

CHECK RHR in operation. (NO) 

GO TO Step 3. 

REFER TO PEP-110, Emergency Classification And Protective 
Action 

Recommendations, AND ENTER the EAL Network at entry 
point X. 

PROCEDURE NOTE: This step is a qualitative check for leakage obviously in excess of 
Make Up capability. Isolation of letdown may be necessary. A 
formal calculation to determine the leakrate is performed in Step 16. 

CREW 

RO 

SRO 

RO 

May identify 'A' SG as the ruptured generator due to rising SG 
level. 

CHECK RCS leakage within VCT makeup capability. (NO) 

Directs MANUAL reactor trip and manual SI. 

INITIATES MANUAL Reactor Trip and attempts SI. 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _7_ Page 28 of 50 

Event Description: Auto SI fails to actuate 

Time I Position I Applicant's Actions or Behavior 

Immediate 
Actions 

Immediate 
Actions 

RO 

BOP 

PERFORM immediate actions of PATH-1. 

VERI FY Reactor Trip: 

• AUTO or MANUAL Reactor Trip successful: 

• CHECK for any of the following: 

• Trip breakers RT A and BY A OPEN (YES) 

• Trip breakers RTB and BYB OPEN (YES) 

o ROD Bottom lights LIT (YES) 

o NEUTRON flux decreasing (YES) 

VERIFY Turbine Trip: 

• CHECK for any of the following: 

• ALL turbine throttle valves - SHUT (YES) 

• ALL turbine governor valves - SHUT (YES) 

VERIFY power to AC Emergency Buses 

• 1 A-SA and 1 B-SB Buses energized by off-site power or 
EDG's (YES, off-site power) 

SRO Monitor Function Restoration Procedures As Required. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # _7_ Page 28 of 50 

Event Description: Auto SI fails to actuate 

Time I Position I Applicant's Actions or Behavior 

Immediate 
Actions 

Immediate 
Actions 

RO 

BOP 

PERFORM immediate actions of PATH-1. 

VERI FY Reactor Trip: 

• AUTO or MANUAL Reactor Trip successful: 

• CHECK for any of the following: 

• Trip breakers RT A and BY A OPEN (YES) 

• Trip breakers RTB and BYB OPEN (YES) 

o ROD Bottom lights LIT (YES) 

o NEUTRON flux decreasing (YES) 

VERIFY Turbine Trip: 

• CHECK for any of the following: 

• ALL turbine throttle valves - SHUT (YES) 

• ALL turbine governor valves - SHUT (YES) 

VERIFY power to AC Emergency Buses 

• 1 A-SA and 1 B-SB Buses energized by off-site power or 
EDG's (YES, off-site power) 

SRO Monitor Function Restoration Procedures As Required. 

Harris 2009B NRC Scenario 4 November 30,2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 29 of 50 

Event Description: 'A' 5G Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

• Evaluate EAL Network using entry point X. 

SRO 
• Foldout A Applies. 

o Assigns RO and BOP foldout items 

!OtooUT A 

o RCP 'TRIP CRITERIA 

IE both of the following occur. 1HBH $top all ROP~l 

(1 SI flow - GREATER TItAN 200 GPM 

(1 ReS pressure - LESS THAN 1400 PSIG 

(1 AFV SI1PPLY MTCHQVD CRITERIA 

n CST level decreaaes to less than 10% • .1'.mm IIW1teh the AfW ~atel' 
supply to the ESW sy$te. using OP-131, *AUXILIARY FEEDWATER SYSTEK-, 
Section S.l. 

o lUUt RESTART CRITEIlIA 

n RCS pressure decreases to less than 230 PSIG in an uncontrolled 
uuumet. :TBEtl restart Rlm. PUlipS to supply Yater to tbe Res. 

o ALTERNATE HINIFI,ow Qf>EN/SHlIT CRlmtA 

(1 n RCS pressu.re decreases to less than 1800 PSIG. :mEl! verify 
alternate .in1fl~ isolation Q& giniflo-. bl~ valves - SROT 

(1 II ReS pressure increBses: to &,"eater than 2:200 PSle. 1'BItJ verify 
alternate .in1fl~ isolation AHn miniflowblQdk val¥es - OPEN 

Verify All CSIPs AND RHR pumps 

- RUNNING (YES) 

RO CHECK SI Flow: 

• SI flow - GREATER THAN 200 GPM. (YES) 
RCS pressure - GREATER THAN 230 PSIG. (YES) 

CHECK Main Steam Isolation: 

• MAIN Steam isolation - ACTUATED. (NO) 
BOP MAIN Steam isolation - REQUIRED. (NO) 

• Steam line pressure - LESS THAN 601 PSIG. 

• CNMT pressure - GREATER THAN 3.0 PSIG. 

• Manual closure of all MSIVs AND bypass valves is desired 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 29 of 50 

Event Description: 'A' 5G Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

• Evaluate EAL Network using entry point X. 

• Foldout A Applies. 

o Assigns RO and BOP foldout items 
SRO 

!OtooUT A 

o RCP 'TRIP CRITERIA 

IE both of the following occur. 1HBH $top all ROP~l 

(1 SI flow - GREATER TItAN 200 GPM 

(1 ReS pressure - LESS THAN 1400 PSIG 

(1 AFV SI1PPLY MTCHQVD CRITERIA 

n CST level decreaaes to less than 10% • .1'.mm IIW1teh the AfW ~atel' 
supply to the ESW sy$te. using OP-131, *AUXILIARY FEEDWATER SYSTEK-, 
Section S.l. 

o lUUt RESTART CRITEIlIA 

n RCS pressure decreases to less than 230 PSIG in an uncontrolled 
uuumet. :TBEtl restart Rlm. PUlipS to supply Yater to tbe Res. 

o ALTERNATE HINIFI,ow Qf>EN/SHlIT CRlmtA 

(1 n RCS pressu.re decreases to less than 1800 PSIG. :mEl! verify 
alternate .in1fl~ isolation Q& giniflo-. bl~ valves - SROT 

(1 II ReS pressure increBses: to &,"eater than 2:200 PSle. 1'BItJ verify 
alternate .in1fl~ isolation AHn miniflowblQdk val¥es - OPEN 

Verify All CSIPs AND RHR pumps 

- RUNNING (YES) 

RO CHECK SI Flow: 

• SI flow - GREATER THAN 200 GPM. (YES) 
RCS pressure - GREATER THAN 230 PSIG. (YES) 

CHECK Main Steam Isolation: 

• MAIN Steam isolation - ACTUATED. (NO) 
BOP MAIN Steam isolation - REQUIRED. (NO) 

• Steam line pressure - LESS THAN 601 PSIG. 

• CNMT pressure - GREATER THAN 3.0 PSIG. 

• Manual closure of all MSIVs AND bypass valves is desired 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 30 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

RD 
CHECK CNMT Pressure - HAS REMAINED LESS THAN 10 
PSIG. (YES) 

CHECK AFW Status: 

• AFW flow - AT LEAST 210 KPPH AVAILABLE. (YES) 

BOP CHECK any SG level- GREATER THAN 25% [40%]. (YES) 

VERIFY Alignment of Components From Actuation of ESFAS 
Signals Using Attachment 6, "Safeguards Actuation 
Verification", While Continuing with this Procedure. 

Directs TB AD -Place the A and B If A compressors to local 
control mode. 

BOP Directs RAB AD - Locally unlock and turn on the breakers for 
the CSIP suction and discharge cross connect valves: Refer to 
Attachment 11. 

BOOTH OPERATOR: When contacted to place AlB air compressors in Local 
Control mode, run CAEP :\air\ACs_to_local.txt. 

COMMUNICATOR: When CAEP is complete, report that the air compressors 
are running in local control mode. 

BOOTH OPERATOR When contacted to Unlock and Turn ON the breakers for the 
CSIP suction and discharge cross-connect valves, run 
CAEP :lcvc\path-1 att 6 csip suction valves power. txt. 

COMMUNICATOR: When the CAEP is complete, report task to the MCR. 

EVALUATOR'S NOTE: The RO will perform all board actions until the BOP 
completes Attachment 6. The BOP is permitted to 
properly align plant equipment in accordance with 
Attachment 6 without SRO approval. The Scenario 
Guide still identifies tasks by board position because 
the time frame for completion of Attachment 6 is not 
predictable. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 30 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

RD 
CHECK CNMT Pressure - HAS REMAINED LESS THAN 10 
PSIG. (YES) 

CHECK AFW Status: 

• AFW flow - AT LEAST 210 KPPH AVAILABLE. (YES) 

BOP CHECK any SG level- GREATER THAN 25% [40%]. (YES) 

VERIFY Alignment of Components From Actuation of ESFAS 
Signals Using Attachment 6, "Safeguards Actuation 
Verification", While Continuing with this Procedure. 

Directs TB AD -Place the A and B If A compressors to local 
control mode. 

BOP Directs RAB AD - Locally unlock and turn on the breakers for 
the CSIP suction and discharge cross connect valves: Refer to 
Attachment 11. 

BOOTH OPERATOR: When contacted to place AlB air compressors in Local 
Control mode, run CAEP :\air\ACs_to_local.txt. 

COMMUNICATOR: When CAEP is complete, report that the air compressors 
are running in local control mode. 

BOOTH OPERATOR When contacted to Unlock and Turn ON the breakers for the 
CSIP suction and discharge cross-connect valves, run 
CAEP :lcvc\path-1 att 6 csip suction valves power. txt. 

COMMUNICATOR: When the CAEP is complete, report task to the MCR. 

EVALUATOR'S NOTE: The RO will perform all board actions until the BOP 
completes Attachment 6. The BOP is permitted to 
properly align plant equipment in accordance with 
Attachment 6 without SRO approval. The Scenario 
Guide still identifies tasks by board position because 
the time frame for completion of Attachment 6 is not 
predictable. 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 31 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

Control RCS Temperature: 

Stabilize AND maintain temperature between 555°F AND 
559°F using Table 1. 

BOP • Control feed flow and steam dump to stabilize temperature 
between 555 of AND 559 of 

VERIFY AC buses 1A1 AND 1B1 - ENERGIZED. (NO) 

• Energize AC buses 1A1 AND 1B1 

EVALUATOR NOTE: Direct Booth Operator to initiate Event 8, 'A' SG PORV fails 
open when BOP energizes the first of the two buses. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 31 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

Control RCS Temperature: 

Stabilize AND maintain temperature between 555°F AND 
559°F using Table 1. 

BOP • Control feed flow and steam dump to stabilize temperature 
between 555 of AND 559 of 

VERIFY AC buses 1A1 AND 1B1 - ENERGIZED. (NO) 

• Energize AC buses 1A1 AND 1B1 

EVALUATOR NOTE: Direct Booth Operator to initiate Event 8, 'A' SG PORV fails 
open when BOP energizes the first of the two buses. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 32 of 50 

Event Description: I A' SG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When AC buses 1A1 AND 1B1 are energized, 

Initiate Event 8 'A' SG PORV to fail open. 

CHECK PRZ PORVs - SHUT. (YES) 

RO 
CHECK block valves - AT LEAST ONE OPEN. (YES-All 
OPEN) 

PRZ spray valves - SHUT. (YES) 

EVALUATOR NOTE: If the crew has not identified SG "A" PORV as OPEN then a 
transition to EPP-014 should occur. If SG "A" PORV has 
been closed in MANUAL then the crew will continue in 
PATH-1 to the PATH-2 transition. (Go to page 36 of this 
guide) 

IDENTIFY any faulted SG: 

• CHECK for any of the following: 
BOP • ANY SG pressures - DECREASING IN AN 

UNCONTROLLED MANNER (YES/NO - "A") 

• ANY SG - COMPLETELY DEPRESSURIZED. (NO) 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 32 of 50 

Event Description: I A' SG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

BOOTH OPERATOR: When AC buses 1A1 AND 1B1 are energized, 

Initiate Event 8 'A' SG PORV to fail open. 

CHECK PRZ PORVs - SHUT. (YES) 

RO 
CHECK block valves - AT LEAST ONE OPEN. (YES-All 
OPEN) 

PRZ spray valves - SHUT. (YES) 

EVALUATOR NOTE: If the crew has not identified SG "A" PORV as OPEN then a 
transition to EPP-014 should occur. If SG "A" PORV has 
been closed in MANUAL then the crew will continue in 
PATH-1 to the PATH-2 transition. (Go to page 36 of this 
guide) 

IDENTIFY any faulted SG: 

• CHECK for any of the following: 
BOP • ANY SG pressures - DECREASING IN AN 

UNCONTROLLED MANNER (YES/NO - "A") 

• ANY SG - COMPLETELY DEPRESSURIZED. (NO) 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 33 of 50 

Event Description: 'A' sG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

COMMUNICATOR: 

PROCEDURE NOTE: 

If directed to walk down the system to check for leaks: 
Wait 3 minutes and then report SG "A" PORV tailpipe 
is blowing steam. 

• At least one SG must be maintained available for 
RCS cooldown. 

• Any faulted SG OR secondary break should 
remain isolated during subsequent recovery 
actions unless needed for RCS cooldown. 

SRO IMPLEMENT Function Restoration Procedures as required. 

BOP CHECK MSIVs and BYPASS Valves: 

• VERIFY all MSIVs - SHUT. (YES) 

BOP VERIFY all MSIV bypass valves - SHUT. (YES) 

BOP CHECK any SG NOT Faulted: 

• ANY SG pressure - STABLE OR INCREASING. (YES) 

BOP IDENTIFY any Faulted SG: 

• CHECK for any of the following: 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 33 of 50 

Event Description: 'A' sG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

COMMUNICATOR: 

PROCEDURE NOTE: 

If directed to walk down the system to check for leaks: 
Wait 3 minutes and then report SG "A" PORV tailpipe 
is blowing steam. 

• At least one SG must be maintained available for 
RCS cooldown. 

• Any faulted SG OR secondary break should 
remain isolated during subsequent recovery 
actions unless needed for RCS cooldown. 

SRO IMPLEMENT Function Restoration Procedures as required. 

BOP CHECK MSIVs and BYPASS Valves: 

• VERIFY all MSIVs - SHUT. (YES) 

BOP VERIFY all MSIV bypass valves - SHUT. (YES) 

BOP CHECK any SG NOT Faulted: 

• ANY SG pressure - STABLE OR INCREASING. (YES) 

BOP IDENTIFY any Faulted SG: 

• CHECK for any of the following: 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 34 of 50 

Event Description: I A' SG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

• ANY SG pressure - DECREASING IN AN 
UNCONTROLLED MANNER (YES, 'A') 

• ANY SG pressure - COMPLETELY 
DEPRESSURIZED (NO) 

BOP ISOLATE Faulted SG(s): 

• VERIFY Main FW isolation valves - SHUT (YES) 

• VERI FY MDAFW and TDAFW pump isolation valves to 
faulted SG(s) - SHUT 

• SHUT faulted SG(s) steam supply valve to TDAFW pump 
- SHUT (NA) 

• VERIFY main steam drain isolation(s) before MSIVs
SHUT: 

BOP • SG A: 1 MS-231 (YES) 

• SG B: 1 MS-266 (YES) 

• SG C: 1 MS-301 (YES) 

• VERIFY SG Blowdown isolation valves - SHUT (YES) 

• VERIFY main steam analyzer isolation valves - SHUT 
(YES) 

CHECK CST Level- GREATER THAN 10% (YES) 

PROCEDURE NOTE: A SG may be suspected to be ruptured if it fails to dry out 
following isolation of feed flow. Local checks for radiation 
can be used to confirm primary-to-secondary leakage. 

EVALUATOR NOTE: The "Check secondary radiation" could be answered YES 
or NO, depending on the condition of the alarm before SI 
was initiated. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 34 of 50 

Event Description: I A' SG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

• ANY SG pressure - DECREASING IN AN 
UNCONTROLLED MANNER (YES, 'A') 

• ANY SG pressure - COMPLETELY 
DEPRESSURIZED (NO) 

BOP ISOLATE Faulted SG(s): 

• VERIFY Main FW isolation valves - SHUT (YES) 

• VERI FY MDAFW and TDAFW pump isolation valves to 
faulted SG(s) - SHUT 

• SHUT faulted SG(s) steam supply valve to TDAFW pump 
- SHUT (NA) 

• VERIFY main steam drain isolation(s) before MSIVs
SHUT: 

BOP • SG A: 1 MS-231 (YES) 

• SG B: 1 MS-266 (YES) 

• SG C: 1 MS-301 (YES) 

• VERIFY SG Blowdown isolation valves - SHUT (YES) 

• VERIFY main steam analyzer isolation valves - SHUT 
(YES) 

CHECK CST Level- GREATER THAN 10% (YES) 

PROCEDURE NOTE: A SG may be suspected to be ruptured if it fails to dry out 
following isolation of feed flow. Local checks for radiation 
can be used to confirm primary-to-secondary leakage. 

EVALUATOR NOTE: The "Check secondary radiation" could be answered YES 
or NO, depending on the condition of the alarm before SI 
was initiated. 

Harris 2009B NRC Scenario 4 November 30,2009 Rev. Final 



Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 35 of 50 

Event Description: I A' SG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

CHECK Secondary Radiation: 

SRO • SG Slowdown radiation - NORMAL (YES/NO) 

• MAIN steam line radiation - NORMAL (YES/NO) 

SOP CHECK SG Levels: 

• ANY level-INCREASING IN AN UNCONTROLLED 
MANNER (YES, "A") 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _8_ Page 35 of 50 

Event Description: I A' SG PORV fails open 

Time I Position I Applicant's Actions or Behavior 

CHECK Secondary Radiation: 

SRO • SG Slowdown radiation - NORMAL (YES/NO) 

• MAIN steam line radiation - NORMAL (YES/NO) 

SOP CHECK SG Levels: 

• ANY level-INCREASING IN AN UNCONTROLLED 
MANNER (YES, "A") 
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OpTest No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 36 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time 1 Position I Applicant's Actions or Behavior 

SRO FOLDOUT C applies. 
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OpTest No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 36 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

SRO FOLDOUT C applies. 
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Op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 37 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

FOtlXlUTC 

o AttBJUl'ATt: M1tttP'tOW OPmtlSWT ClUm!A 

I) II RCS pressure liecrea8es to len than 1800 1:'S1(}. ~ verify 
al~ernate .iniflow isola~ion QR .rniflQW bl~ valves - saur 

o II RCS pressute increa8es to g;:e.atet than 2200 PSlG • .rmm verify 
alternate .iniflow isolation ~ miniflow bl~k valves - OPEN 

I) 9t UUl'J!IA'l'lQN CR.!T!R!A 

Following 91 tet1l:ination. n: anyo! the following occurs; 

1;1 Res subcooling - WS T1Wf 10" F (40" i] - c 
20"F (50"1) - M 

I) PRZ level - CAN HIlt BE MAlN'l'AINED GUATD: THAN lG" [301] 

~ perfo~ the following: 

a. 

b. 

n CSU> suct:ion aligned to VC'l' • .THEH realign to RWS'T. 

Shut charging line isolation valves AND open BIT valves. 

Verify nor~l .iniflow isolation valves - SHOT 

d. n necessary to rest(lre cl;lnditi(lns. lllBH restart litandby CSlP. 

Ii reinitiation occurs after entry point S (Step 29}. THEN GO TO 
Ill'P-(l20. "sen wm LOSS OF REACTOR OOOLAtfr: SUiCOOt.!tl RECOVElU-. 
Step 1, 

o SECOlmARY !NTEGRm CRITERIA 

n any of the following ~curs. l1I1m 00 TO m-oa. -FAULT!U S'l'!AK 
GENERATOR ISotATION-. Step 1. . 

o AtJy SG p;~nuTe - DECREASES tK AN UNOON'tROLl.!D lSANftER AIm THAT 
Sa- HAS mu !BEN ISOLATED 

Q Any sa -~y tlEPRESSURIZEtl .mil 'l'ttA'l' SG HAS mtt HEN !SOLATE! 

o COLD LEG RECIllCULATION S!ir1'CltQ'yER CRIT£JlIA 

II RWST level decreases ~o less than 2l.q, {2/4 Low-Low ala~). ~ 
GO TO UP-CIG. -TRANSPER TO. COLD LEG lUlCIRCULATlOU-. St~p 1. 

o AFW SuntY SWITCllovn CRImIA 

n CST level decre"~s to lelis than 1~. 'I'm!H INitch the ASW watet 
supply to the ESV syete. using o.?-137. ~AUllt1ARY FEEDWATER SYSTBM-, 
Section 8.1-

I) iUtR R&STAlT CRlm!!. 

II ReS preSliure decr~a8es to less than 230 1'91G in an uncontrolled 
1I!.allllet. ntm rertatt: RHR PUMPs to IllJpply WJlIter to the ReS. 

1) MULTIPLE TUU RUPTURE CRITERIA 

n any intact SG level increase8 in an Wlcontrolled laanne:r QR any 
intact SG has abnQr.al radiation levels. lHEH stop RCS deprellsurization 
AND cooldown AND It!'l'1:JRN 1'0 Step 1. 

EOP-CU!DE-2 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 37 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

FOtlXlUTC 

o AttBJUl'ATt: M1tttP'tOW OPmtlSWT ClUm!A 

I) II RCS pressure liecrea8es to len than 1800 1:'S1(}. ~ verify 
al~ernate .iniflow isola~ion QR .rniflQW bl~ valves - saur 

o II RCS pressute increa8es to g;:e.atet than 2200 PSlG • .rmm verify 
alternate .iniflow isolation ~ miniflow bl~k valves - OPEN 

I) 9t UUl'J!IA'l'lQN CR.!T!R!A 

Following 91 tet1l:ination. n: anyo! the following occurs; 

1;1 Res subcooling - WS T1Wf 10" F (40" i] - c 
20"F (50"1) - M 

I) PRZ level - CAN HIlt BE MAlN'l'AINED GUATD: THAN lG" [301] 

~ perfo~ the following: 

a. 

b. 

n CSU> suct:ion aligned to VC'l' • .THEH realign to RWS'T. 

Shut charging line isolation valves AND open BIT valves. 

Verify nor~l .iniflow isolation valves - SHOT 

d. n necessary to rest(lre cl;lnditi(lns. lllBH restart litandby CSlP. 

Ii reinitiation occurs after entry point S (Step 29}. THEN GO TO 
Ill'P-(l20. "sen wm LOSS OF REACTOR OOOLAtfr: SUiCOOt.!tl RECOVElU-. 
Step 1, 

o SECOlmARY !NTEGRm CRITERIA 

n any of the following ~curs. l1I1m 00 TO m-oa. -FAULT!U S'l'!AK 
GENERATOR ISotATION-. Step 1. . 

o AtJy SG p;~nuTe - DECREASES tK AN UNOON'tROLl.!D lSANftER AIm THAT 
Sa- HAS mu !BEN ISOLATED 

Q Any sa -~y tlEPRESSURIZEtl .mil 'l'ttA'l' SG HAS mtt HEN !SOLATE! 

o COLD LEG RECIllCULATION S!ir1'CltQ'yER CRIT£JlIA 

II RWST level decreases ~o less than 2l.q, {2/4 Low-Low ala~). ~ 
GO TO UP-CIG. -TRANSPER TO. COLD LEG lUlCIRCULATlOU-. St~p 1. 

o AFW SuntY SWITCllovn CRImIA 

n CST level decre"~s to lelis than 1~. 'I'm!H INitch the ASW watet 
supply to the ESV syete. using o.?-137. ~AUllt1ARY FEEDWATER SYSTBM-, 
Section 8.1-

I) iUtR R&STAlT CRlm!!. 

II ReS preSliure decr~a8es to less than 230 1'91G in an uncontrolled 
1I!.allllet. ntm rertatt: RHR PUMPs to IllJpply WJlIter to the ReS. 

1) MULTIPLE TUU RUPTURE CRITERIA 

n any intact SG level increase8 in an Wlcontrolled laanne:r QR any 
intact SG has abnQr.al radiation levels. lHEH stop RCS deprellsurization 
AND cooldown AND It!'l'1:JRN 1'0 Step 1. 

EOP-CU!DE-2 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 38 of 50 

Event Description: 'A' sG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE: No actions should result from FOLDOUT "C" during 
the remainder of the scenario. 

The board utilized for PA TH-2 is an abbreviated 
version of EOP-Guide 2. The actions identified within 
this scenario guide are consistent with those actions 
utilized by the SRO. 

EVALUATE EAL Network using Entry Point U. 
SRO 

IMPLEMENT Function Restoration Procedures as required. 

PROCEDURE NOTE: The RCP Trip Criteria is in effect until an RCS 
cooldown is initiated. 

CHECK RCP Trip Criteria: 

• ANY RCP - RUNNING (YES) 

RO • Check all of the following: 

0 SI flow - GREATER THAN 200 GPM (YES) 

0 Check RCS pressure - LESS THAN 1400 PSIG 
(NO) 

Ruptured SG identified 

BOP • SG level-INCREASING IN AN UNCONTROLLED 
MANNER (YES - "A") 

PROCEDURE CAUTION: • At least one SG must be maintained available for 
RCS cooldown. 

• If the TDAFW pump is the only available source 
of feed flow, one steam supply valve from an 
intact SG must be maintained open. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 38 of 50 

Event Description: 'A' sG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR'S NOTE: No actions should result from FOLDOUT "C" during 
the remainder of the scenario. 

The board utilized for PA TH-2 is an abbreviated 
version of EOP-Guide 2. The actions identified within 
this scenario guide are consistent with those actions 
utilized by the SRO. 

EVALUATE EAL Network using Entry Point U. 
SRO 

IMPLEMENT Function Restoration Procedures as required. 

PROCEDURE NOTE: The RCP Trip Criteria is in effect until an RCS 
cooldown is initiated. 

CHECK RCP Trip Criteria: 

• ANY RCP - RUNNING (YES) 

RO • Check all of the following: 

0 SI flow - GREATER THAN 200 GPM (YES) 

0 Check RCS pressure - LESS THAN 1400 PSIG 
(NO) 

Ruptured SG identified 

BOP • SG level-INCREASING IN AN UNCONTROLLED 
MANNER (YES - "A") 

PROCEDURE CAUTION: • At least one SG must be maintained available for 
RCS cooldown. 

• If the TDAFW pump is the only available source 
of feed flow, one steam supply valve from an 
intact SG must be maintained open. 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 39 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

ADJUST ruptured SG PORV controller setpoint to 88% (1145 
PSIG) AND place in auto. 

• Places SG "A" PORV in MANUAL and closes (if not 
already performed earlier). It should NOT be placed in 
AUTO. If it is placed in AUTO then the operator should 
determine that it has opened, place it in MANUAL, close it, 
and leave it in MANUAL. 

• CHECK ruptured SG PORV - SHUT. (YES/NO) 

• SHUT ruptured SG steam supply valve to TDAFW pump: 

BOP • May already be closed 

• VERIFY blowdown isolation valves from ruptured SG
SHUT (YES) 

• SHUT ruptured SG main steam drain isolation before 
MSIV: 

• SG A: 1 MS-231 

• SHUT ruptured SG MSIVand BYPASS valve. (SG "A") 

o Ruptured SG MSIV and bypassed valves SHUT 
(YES) 

SRO Observe CAUTION prior to Step 8 AND GO TO Step 8. 

PROCEDURE CAUTION: If ruptured SG is faulted AND is NOT needed for RCS 
cooldown, THEN feed flow to that SG should remain 
isolated. 

BOP 

• Ruptured SG Level Greater than 25% [40%] - GREATER 
THAN 25% (YES) 

o Stop feed flow by shutting the MDAFW and 
TDAFW isolation valves to the ruptured SG. 

PROCEDURE CAUTION: The steam supply valve from the ruptured SG to the 
TDAFW pump should be shut OR isolated before 
continuing. 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 39 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

ADJUST ruptured SG PORV controller setpoint to 88% (1145 
PSIG) AND place in auto. 

• Places SG "A" PORV in MANUAL and closes (if not 
already performed earlier). It should NOT be placed in 
AUTO. If it is placed in AUTO then the operator should 
determine that it has opened, place it in MANUAL, close it, 
and leave it in MANUAL. 

• CHECK ruptured SG PORV - SHUT. (YES/NO) 

• SHUT ruptured SG steam supply valve to TDAFW pump: 

BOP • May already be closed 

• VERIFY blowdown isolation valves from ruptured SG
SHUT (YES) 

• SHUT ruptured SG main steam drain isolation before 
MSIV: 

• SG A: 1 MS-231 

• SHUT ruptured SG MSIVand BYPASS valve. (SG "A") 

o Ruptured SG MSIV and bypassed valves SHUT 
(YES) 

SRO Observe CAUTION prior to Step 8 AND GO TO Step 8. 

PROCEDURE CAUTION: If ruptured SG is faulted AND is NOT needed for RCS 
cooldown, THEN feed flow to that SG should remain 
isolated. 

BOP 

• Ruptured SG Level Greater than 25% [40%] - GREATER 
THAN 25% (YES) 

o Stop feed flow by shutting the MDAFW and 
TDAFW isolation valves to the ruptured SG. 

PROCEDURE CAUTION: The steam supply valve from the ruptured SG to the 
TDAFW pump should be shut OR isolated before 
continuing. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 40 of 50 

Event Description: 'A' sG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

BOP 
CHECK Ruptured SG(s) Pressure - GREATER THAN 260 
PSIG [350 PSIG] (YES) 

Block Low Steam Pressure SI: 

RO • Pressure - LESS THAN 2000 PSIG (YES) 

• Block low steam pressure SI . 

PROCEDURE NOTE: After the low steam pressure 51 signal is blocked, main 
steamline isolation will occur if the high steam pressure 
rate setpoint is exceeded. 

• At least one intact SG - AVAILABLE FOR RCS 
SRO COOLDOWN (YES) 

EREIS NOT AVAILABLE: 
LOWEST EREIS AVAILABLE: HIGHEST CORE EXIT 

RUPTURED CORE EXIT TC (PREFERRED) 
SG PRESSURE TEMPERATURE OR ACTIVE LOOP WIDE 

(PSIG) (OF) RANGE T-HOT (OF) 

ABOVE 1100 530 [495] 520 [490] 

1000 TO noo 515 [485) 505 [475] 

900 TO 1000 505 [470] 495 [465] 

800 TO 900 490 [460] 480 [450] 

700 TO 800 475 [445] 465 [435] 

600 TO 700 460 [425] 450 [420] 

500 TO 600 440 [410] 430 [400] 

400 TO 500 420 [385] 410 [380] 

300 TO 400 390 [360] 380 [350] 

200 TO 300 360 [NA] 350 [NA] 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 40 of 50 

Event Description: 'A' sG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

BOP 
CHECK Ruptured SG(s) Pressure - GREATER THAN 260 
PSIG [350 PSIG] (YES) 

Block Low Steam Pressure SI: 

RO • Pressure - LESS THAN 2000 PSIG (YES) 

• Block low steam pressure SI . 

PROCEDURE NOTE: After the low steam pressure 51 signal is blocked, main 
steamline isolation will occur if the high steam pressure 
rate setpoint is exceeded. 

• At least one intact SG - AVAILABLE FOR RCS 
SRO COOLDOWN (YES) 

EREIS NOT AVAILABLE: 
LOWEST EREIS AVAILABLE: HIGHEST CORE EXIT 

RUPTURED CORE EXIT TC (PREFERRED) 
SG PRESSURE TEMPERATURE OR ACTIVE LOOP WIDE 

(PSIG) (OF) RANGE T-HOT (OF) 

ABOVE 1100 530 [495] 520 [490] 

1000 TO noo 515 [485) 505 [475] 

900 TO 1000 505 [470] 495 [465] 

800 TO 900 490 [460] 480 [450] 

700 TO 800 475 [445] 465 [435] 

600 TO 700 460 [425] 450 [420] 

500 TO 600 440 [410] 430 [400] 

400 TO 500 420 [385] 410 [380] 

300 TO 400 390 [360] 380 [350] 

200 TO 300 360 [NA] 350 [NA] 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 41 ill 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: The MSIVs may have been previous shut. IF the crew did 
not identify SG "A" PORV was OPEN and transitioned to 
EPP-014 they may have closed all MSIVs. IF so this would 
require using the SG '8' and 'C' PORVs to perform the cool 
down. 

• Condenser available for steam dump (YES) 

• Intact SG MSIV - OPEN (YES) 

• Place steam dump pressure controller in manual AND 
decrease output to 0%. 

• Place steam dump mode select switch in STEAM PRESS. 

• When RCS temperature - LESS THAN OR EQUAL 553°F 
(P-12 SETPOINT) (YES) 

0 Momentarily place both steam dump interlock 
bypass switches to INTLK BYP. (YES) 

0 Verify LOW-LOW STEAM DUMP (P-12) 
BYPASSED status light -ILLUMINATED (YES) 

BOP • Dump steam from intact SGs to condenser at max rate 

(Additional Information for max rate cooldown) 

• Go to 10% open on steam dump controller until P-12 

• Close steam dumps and momentarily place in I NTLK 
BYPASS (to bypass P-12) then go right back up to 1 0% 

• 15 seconds later go open another 5% 

• 15 seconds later go open another 7%. This should be full 
open 

EVALUATOR NOTE: During cooldown at MAX Rate, Main Steam Line Isolation 
may occur, requiring use of SG '8' and 'C' PORVs to 
continue cooling down. 

The crew will continue with the procedure while the 
cooldown is in progress. When the CET temperature is less 
than the target then the crew should terminate the 
cooldown and continue with the procedure. 
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Appendix D Operator Action Form ES-D-2 

Op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 41 ill 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

EVALUATOR NOTE: The MSIVs may have been previous shut. IF the crew did 
not identify SG "A" PORV was OPEN and transitioned to 
EPP-014 they may have closed all MSIVs. IF so this would 
require using the SG '8' and 'C' PORVs to perform the cool 
down. 

• Condenser available for steam dump (YES) 

• Intact SG MSIV - OPEN (YES) 

• Place steam dump pressure controller in manual AND 
decrease output to 0%. 

• Place steam dump mode select switch in STEAM PRESS. 

• When RCS temperature - LESS THAN OR EQUAL 553°F 
(P-12 SETPOINT) (YES) 

0 Momentarily place both steam dump interlock 
bypass switches to INTLK BYP. (YES) 

0 Verify LOW-LOW STEAM DUMP (P-12) 
BYPASSED status light -ILLUMINATED (YES) 

BOP • Dump steam from intact SGs to condenser at max rate 

(Additional Information for max rate cooldown) 

• Go to 10% open on steam dump controller until P-12 

• Close steam dumps and momentarily place in I NTLK 
BYPASS (to bypass P-12) then go right back up to 1 0% 

• 15 seconds later go open another 5% 

• 15 seconds later go open another 7%. This should be full 
open 

EVALUATOR NOTE: During cooldown at MAX Rate, Main Steam Line Isolation 
may occur, requiring use of SG '8' and 'C' PORVs to 
continue cooling down. 

The crew will continue with the procedure while the 
cooldown is in progress. When the CET temperature is less 
than the target then the crew should terminate the 
cooldown and continue with the procedure. 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 42 of 50 

Event Description: 'N SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE CAUTION: Cooldown may cause an invalid Red or Orange on the 
integrity CSFST. FRP·P.1 should not be implemented 
until step 39 is completed. 

• Core exit TCs - LESS THAN REQUIRED TEMPERATURE 
(NO) 

• WHEN core exit TCs less REQUIRED TEMPERATURE 

RO 
THEN STOP RCS cooldown and maintain core exit TCs 
less than required temperature. 

• Continue recovery actions during cooldown 

• Maintain RCP Seal Injection Flow Between 8 GPM And 13 
GPM. 

PROCEDURE CAUTION: 

• If an AFW isolation to an intact SG occurs, the signal may be reset to allow 
restoration of AFW. (An AFW isolation will occur if a main steam line 
isolation signal is present AND one SG pressure decreases 100 PSIG below 
the other two SGs.) 

• If the steam supply valve from the ruptured SG to TDAFW pump reopens 
due to decreasing'SG level, it must be restored to the shut position. (Two 
out of three SG levels decreasing below 25% will open both steam supply 
vales to the TDAFW pump.) 

• Control feed flow to maintain intact SG levels between 25% 
BOP and 50% [40% and 50%] 

• AFW flow - AT LEAST 210 KPPH AVAILABLE (YES) 

SRO GO TO Step 16. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 42 of 50 

Event Description: 'N SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

PROCEDURE CAUTION: Cooldown may cause an invalid Red or Orange on the 
integrity CSFST. FRP·P.1 should not be implemented 
until step 39 is completed. 

• Core exit TCs - LESS THAN REQUIRED TEMPERATURE 
(NO) 

• WHEN core exit TCs less REQUIRED TEMPERATURE 

RO 
THEN STOP RCS cooldown and maintain core exit TCs 
less than required temperature. 

• Continue recovery actions during cooldown 

• Maintain RCP Seal Injection Flow Between 8 GPM And 13 
GPM. 

PROCEDURE CAUTION: 

• If an AFW isolation to an intact SG occurs, the signal may be reset to allow 
restoration of AFW. (An AFW isolation will occur if a main steam line 
isolation signal is present AND one SG pressure decreases 100 PSIG below 
the other two SGs.) 

• If the steam supply valve from the ruptured SG to TDAFW pump reopens 
due to decreasing'SG level, it must be restored to the shut position. (Two 
out of three SG levels decreasing below 25% will open both steam supply 
vales to the TDAFW pump.) 

• Control feed flow to maintain intact SG levels between 25% 
BOP and 50% [40% and 50%] 

• AFW flow - AT LEAST 210 KPPH AVAILABLE (YES) 

SRO GO TO Step 16. 
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op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 43 ill 50 

Event Description: 'N SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

• Verify power available to PORV block valves (YES) 

• Check PRZ PORVs - SHUT (YES) 

• Check block valves - AT LEAST ONE OPEN (YES) 
RO • IF a PRZ PORVopens on high pressure, THEN verify it 

shuts after pressure decreases to less than opening 
setpoint. 

• Reset SI. 

SRO 
Manually Realign Safeguards Equipment Following A Loss Of 
Offsite Power. (Direct BOP) 

• Reset Phase A AND Phase B Isolation Signals. (Phase A 
only is actuated) 

• Establish Instrument Air AND Nitrogen To CNMT: 

0 Opens the following valves: 
RO 

11A-819 • 
• 1SI-287 

• RCS pressure - GREATER THAN 230 PSIG (YES) 

• Stop RHR pumps. 

• Core exit TCs - LESS THAN REQUIRED TEMPERATURE 
RO (YES/NO) 

• Stop RCS cooldown and Maintain core exit TCs less than 
BOP required temperature. 

• Check ruptured SG pressure - STABLE OR INCREASING 
BOP 

(YES) 

RO Check RCS Subcooling - GREATER THAN 30 of - C (YES) 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event # _6_ Page 44 Qf 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

• Normal PRZ spray - AVAILABLE (YES) 

• PRZ level less than 75% [60%] (YES) 

• RCS subcooling greater than 10°F (YES) 

• RCS pressure less than ruptured SG pressure (NO) 

• Open normal spray valves to depressurize RCS as 
maximum rate 

EVALUATOR NOTE: Crew will maintain the spray valves open until RCS 
pressure is less than SG pressure. They may close the 
spray valves if they do not meet PRZ level or subcooling 
conditions. 

• Shut Spray valves used for depressurization. (YES) 

• If valves cannot be shut, stop RCPs 'A' and 'B' (NO) 

RO • Do not restart RCPs until spray valves shut (NA) 

• RCS subcooling greater than 10°F (YES) 

• Level in at least one intact SG greater than 25% (YES) 

• RCS pressure - STABLE OR INCREASING (YES) 

• PRZ level- GREATER THAN 10% [30%] (YES) 

• Stop All But One CSI P. 

• Check CSIP suction - ALIGNED TO RWST (YES) 
RO • Open normal miniflow isolation valves: 

• 1CS-182 

• 1CS-196 

• 1CS-210 

• 1CS-214 
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Appendix D Operator Action Form ES-D-2 

op Test No.: 05000400/2009302 Scenario # _4_ Event# _6_ Page 45 of 50 

Event Description: 'A' SG Tube Rupture (Continued) 

Time I Position I Applicant's Actions or Behavior 

• CSI P Normal Miniflow valves open (YES) 

RO • Shut BIT outlet valves: 

• 1SI-3 

• 1SI-4 

LEAD EVALUATOR - Terminate the scenario after BIT outlet valves 151-3 and 
151-4 are SHUT. 
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Attachment 1 PATH-l Attachment 6 

PATH-l GUTDE 

Attachaent 6 
Sheet 1 of 5 

Safeguards Actuation Verification 

HQIE: General guidance for verification of lJafeguarda equipaent is 
contained in Atta(:hlletlt 8 of tb;b~ procedure, 

1. Verify Two CS!Ps - RUNMlNG 

2. Verify Two RHR Pu.pa - RUNR!NG 

4. Verify All ESt( l!tm. ESW Booster PUJlPs - RUNNING 

5. Verify 91 Valves - PROPERLY ALIGNED 

(Refer: to AttaclUlent 1.) 

6. Ver:!fy cwrr Phase A balation Valves - SHUT 

(Refer: to OHK-004. "1?OSl' TRIP/SAEEWARDS REVIEW· + Attach1lent 4.) 

EOP-CUIDE-l I Rev. 26 I Page 83 of 99 
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Attachment 1 PATH-l Attachment 6 

PAm-l GUIDI 

Attaclulent 6 
Sheet 2 "f S 

Safeguards Ac'tUation Verification 

7. Verify SC :8lowdown &m. sa SallPle Ia"latiQu Valves In '!able 1 -
SHUT 

Table l~ SG !lowdown And Sa~ple 
Isolation Valves 

PrQc.elils Outside CNK'l' !neide cmt.r 
tine (KLB-1A-SA) (MLB-1B-SlI) 

SG It. SallPle 1$£'-211 1Sp-aa/216 

SG :s SallPle 1SI:'-222 lSP-219/221 

SG C SallPle 1SI:'-227 lSP-224/2Z6 

SG It. :8lowd01fll IBn-ll lW-l 

SO :s BlO'1rdown lBn-31) llID-21i 

SG C BIQwd01fll lBn-4~ lW-39 

s. .n: Main Stea. Line Isolation Actuated .QR 1$ ReqUited :8y Any Of The 
F"llowing • .ntEH Vet:1fy MSIVs AWl MSlV Bypass: Valves - SHUT 

o Steaa line pressure - tESS ~ 601 PSIG 

o CNMT prelilsure - CREATER THAN 3.0 PSIG 

~. .n: cmrr Spny Actuation Signal Actuated 011. !s Required. 11lJI.H. 
Verify The FQllowing: 

" CNMT spray pwnps - RtmN!NG 

o CNMT spray valves - ?RUPERtY AL!GNED 

o Phase :s isolation valves - SHUT 

o All RCPs - STOPPBO 

(Refer tQ OHK-004. "!'OS'! TlUp/SAF'EGtJAlU)S UV!&W". Attachment 9.) 
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Attachment 1 PATH-l Attachment 6 

PATB-l GUm! 

Attachatent 6 
Sheet :3 of S 

Safeguards Actuation Verification 

10. Verify aoth Main FW Pump, - TRIPPED 

11. Verify!W Isolation Valves - StruT 

(~fer to Ojft!f-001. "pos-r TUP/SAnCtlAlt!JS mIRV*', Attachlllfmt 6.) 

12. Verify both I'lDA1rV pups - RUNNING 

13. 1I any of the i'ollcnr:1ng conditions exists • .TlIEH vedfy the TOAFW 
[lll1llP - RUNNlNG 

o Undervoltage on either 6,9 XV emergency bus 

(I Level in two sas - LESS TlWl 2 S'4 

o Manual actuation to cannol sa level. 

14. Verify AFW Valves - PROPERLY AL!GNED 

11. Verify am VentllatiQ.'Q Isolation Valves - SHUT 

(Refer to OHK-004. "POST TRlP/SAFECUARUS REVIEW·, Attachment 1.) 

18. Verify Control Room Ventilation - ALICN£D HOl ~ 
UCllCULATXotf 

EQP-CUrD:E-l I Rev. 26 I Page 85 of 99 
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Attachment 1 PATH-l Attachment 6 

PATH -1 GUIDE 

Auachllent 6 
Sheet 4- pi 5 

Safeguatd.!il A~tuation Vetifi~ation 

19. Vedfy Essential Servi'Ce Chilled Water Systell Opera'tiQu: 

Q Vertfy b-pth WO-2 cb1llen - RtmNtNG 

o VeJ:ify both P-4 pw;p . .!iI - RUNNING 

(Refer to AQl>-(l26. "LOSS OF ESSENTIAL SERVICE CH:n..tJW WATU. 
SYSTEM- for 10s8 of any WC-2 chiller.) 

20+ Verify CSIP Fan Coolers - lUNN!NG 

AH-9 A SA 
AH-9 15 SS 
AH-IO A SA 
AH-10 a sa 

21. Verify At buses lAl .am un - ENERGIZED 

22+ Pla~e air 'Cowpressot lA AND 15 in the LOCAL CONTROL Mode. 

(Refer to Atta~m.ent 5.} 
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Attachment 1 PATH-l Attachment 6 

PATH-l GUlOB 

Atucbent 6 
S~t S Qf S 

Safeguards Actuatiw VerificatiQn 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

The aaxl.um calculated dose rate in tbe vicinity of HCC lAlS-SA and HOC 
IB3S-SB is beueen 10 HREH/HR. and 1S0 KREKlItR. 

23. Oispatch An Operatat To Unlock ANn Turn ON The ireekers For The 
CSt? SUction AND Discharge CTo~s-ConD~t Valvesl 

HCC lASS-SA HCC 11l3S-$B 

VALVE CUJlct'£ VAtVll CUBICLE 

lCS-110 4A lC$-i11 W 
108-169 %ll lC$-168 711 
lCS-218 HIt 10$-220 I,Jll 
10$-219 HE 10$-217 12C 

(Refer to Attacrn.ent 11.) 

1I cQnuQl rOQ1I ventilaUw vall previously aligned tQ an 
e$ergency outside ait intake for PQst-accldent operations. lHEH 
toll~-up actions will be required to restore the alignment, 

24. Consult Plant Operations Staff Regarding AligneDt Of The ConuQl 
Roo. Ventilation Syst~f 

a Site Ellergency Co-ordinator - Call'trol Rooa 

o Site Eaergency Cq-ordinatot' - Technical Support Center 

(Refer to PE?- 230. "cmrI'ROt ROOK 01'ERATtONS·.) 

- END -
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Turnover 

Plant Status 

• The unit is at -4.5% power, MOL with a plant startup in progress. 

• Criticality was achieved 2 hours ago, 72 hours after a trip from 100% power. 

• A normal plant startup is in progress IA W GP-005, Power Operation (Mode 2 to Mode 1) 

o GP-005 has been completed up to Section 5.0, step 96 with the exceptions of steps 55 

and 56 (SG Chemistry hold) 

o Chemistry has just informed the MCR that the Steam Generator 5% Hold Point 

chemistry limits have just been satisfied (step 55) 

o Plan is to continue with power increase, synchronize to grid and place unit online at 4 

DEH Units / min. 

• MSR's are being placed in service, OP-131.04 Section 5.1.2 steps 1-6 are completed with 

step 7 in progress 

• RCS Boron is 1530 ppm 

• Current rod position is CBD @ 97 steps 

• 'A' Train equipment is in service 

• Normal Dayshift 

• Status Board is updated 

• This is a R1 Activity but will be performed without a Reactivity Manager 

Equipment Out of Service: 

• The "A" Boric Acid Transfer Pump is OOS for motor replacement and is expected to be 
returned to service in 6 hours. 

Reactivity PlanlBrief: 

• Use attached Reactivity Plan to continue unit startup. 

Risk Assessment: 

• Qualitative YELLOW due to plant startup 
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MOL Startup Reactivity Plan is for a reactor startup 72 hours post trip with the reactor critical at 73 hours 
and 90 steps on D bank. Step 1 below is at 73 hours, critical conditions. 

POWERTRAX Operating Strategy Generator Module 
CY16MOLl OOaIMolTriplUp 1572hr 
Date: Today 
Time: Now 
Page: 1 

Step Date Time Power ppmB Gal Bor Gal Dil R Step AFD AO-XE K Effective 

1 090104 100000 0.0 1536 0 34 90 0.0 -3.6 0.99870 
2 090104 101500 1.0 1535 0 90 92 0.1 -3.6 0.99870 
3 090104 103000 2.5 1532 0 92 94 0.3 -3.5 0.99870 
4 090104 104500 4.0 1529 0 91 96 0.4 -3.3 0.99870 
5 090104 110000 5.0 1528 0 100 98 0.4 -2.9 0.99870 
6 090104 111500 6.0 1527 0 150 100 0.4 -2.3 0.99870 
7 090104 113000 7.5 1524 0 158 102 0.4 -1.5 0.99870 
8 090104 114500 9.0 1520 0 113 104 0.3 -0.7 0.99870 
9 090104 120000 10.0 1519 0 115 106 0.3 0.2 0.99870 

10 090104 123000 11.0 1517 0 138 108 0.2 1.1 0.99870 
11 090104 124500 12.5 1514 0 181 111 0.0 1.9 0.99870 
12 090104 130000 14.0 1510 0 141 113 -0.1 2.6 0.99870 
13 090104 131500 15.0 1507 0 174 115 -0.2 3.2 0.99870 
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MOL Startup Reactivity Plan is for a reactor startup 72 hours post trip with the reactor critical at 73 hours and 90 
steps on D bank. Step 1 below is ready to synchronize to grid. Power Ascension is at 4 MW/min. 

POWERTRAX Operating Strategy Generator Module 
CY 16MOLl OOa/MoITrip/Up 1572hr 
Date: Today 
Time: Now 
Page: 1 

Step Date Time Power ppmB Gal Bor Gal DB R Step AFD AO-XE K Effective 

1 090104 133000 15.0 1490 0 244 115 -0.3 3.2 0.99978 
2 090104 134000 19.0 1483 0 260 120 -0.6 3.3 0.99978 
3 090104 135000 23.0 1475 0 34 125 -0.9 3.4 0.99978 
4 090104 140000 25.0 1474 0 145 130 -1.0 3.5 0.99978 
5 090104 141000 27.0 1470 0 328 132 -1.1 3.5 0.99978 
6 090104 142000 31.0 1461 0 284 135 -1.4 3.6 0.99978 
7 090104 143000 35.0 1453 0 308 139 -1.6 3.6 0.99979 
8 090104 144000 39.0 1444 0 267 143 -1.8 3.6 0.99978 
9 090104 145000 43.0 1437 0 277 148 -1.8 3.5 0.99977 

10 090104 150000 47.0 1429 0 312 153 -1.7 3.4 0.99977 
11 090104 151000 51.0 1420 0 292 157 -1.6 3.4 0.99977 
12 090104 152000 55.0 1412 0 288 162 -1.4 3.3 0.99977 
13 090104 153000 59.0 1404 0 347 167 -1.0 3.2 0.99978 
14 090104 154000 63.0 1395 0 314 171 -0.8 3.1 0.99977 
15 090104 155000 67.0 1386 0 328 176 -0.4 3.0 0.99977 
16 090104 160000 71.0 1377 0 382 181 0.1 2.9 0.99979 
17 090104 161000 75.0 1367 0 364 185 0.4 2.8 0.99977 
18 090104 162000 79.0 1358 0 379 190 0.7 2.8 0.99977 
19 090104 163000 83.0 1347 0 445 195 1.1 2.7 0.99977 
20 090104 164000 87.0 1336 0 445 199 1.1 2.7 0.99977 
21 090104 165000 91.0 1324 0 489 204 1.1 2.7 0.99977 
22 090104 170000 95.0 1312 0 631 209 0.8 2.7 0.99976 
23 090104 171000 99.0 1296 0 180 213 -0.6 2.6 0.99978 
24 090104 172000 100.0 1291 0 232 218 -0.6 2.6 0.99977 
25 090104 173000 100.0 1285 0 809 218 -0.6 2.6 0.99978 
26 090104 174000 100.0 1265 0 889 218 -0.8 2.5 0.99974 
27 090104 175000 100.0 1243 0 950 218 -1.1 2.3 0.99979 
28 090104 180000 100.0 1220 0 973 218 -1.3 2.2 0.99979 
29 090105 181000 100.0 1197 0 986 218 -1.6 2.2 0.99977 
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MOL Startup Reactivity Plan is for a reactor startup 72 hours post trip with the reactor critical at 73 hours and 90 
steps on D bank. Step 1 below is ready to synchronize to grid. Power Ascension is at 4 MW/min. 

POWERTRAX Operating Strategy Generator Module 
CY 16MOLl OOa/MoITrip/Up 1572hr 
Date: Today 
Time: Now 
Page: 1 

Step Date Time Power ppmB Gal Bor Gal DB R Step AFD AO-XE K Effective 

1 090104 133000 15.0 1490 0 244 115 -0.3 3.2 0.99978 
2 090104 134000 19.0 1483 0 260 120 -0.6 3.3 0.99978 
3 090104 135000 23.0 1475 0 34 125 -0.9 3.4 0.99978 
4 090104 140000 25.0 1474 0 145 130 -1.0 3.5 0.99978 
5 090104 141000 27.0 1470 0 328 132 -1.1 3.5 0.99978 
6 090104 142000 31.0 1461 0 284 135 -1.4 3.6 0.99978 
7 090104 143000 35.0 1453 0 308 139 -1.6 3.6 0.99979 
8 090104 144000 39.0 1444 0 267 143 -1.8 3.6 0.99978 
9 090104 145000 43.0 1437 0 277 148 -1.8 3.5 0.99977 

10 090104 150000 47.0 1429 0 312 153 -1.7 3.4 0.99977 
11 090104 151000 51.0 1420 0 292 157 -1.6 3.4 0.99977 
12 090104 152000 55.0 1412 0 288 162 -1.4 3.3 0.99977 
13 090104 153000 59.0 1404 0 347 167 -1.0 3.2 0.99978 
14 090104 154000 63.0 1395 0 314 171 -0.8 3.1 0.99977 
15 090104 155000 67.0 1386 0 328 176 -0.4 3.0 0.99977 
16 090104 160000 71.0 1377 0 382 181 0.1 2.9 0.99979 
17 090104 161000 75.0 1367 0 364 185 0.4 2.8 0.99977 
18 090104 162000 79.0 1358 0 379 190 0.7 2.8 0.99977 
19 090104 163000 83.0 1347 0 445 195 1.1 2.7 0.99977 
20 090104 164000 87.0 1336 0 445 199 1.1 2.7 0.99977 
21 090104 165000 91.0 1324 0 489 204 1.1 2.7 0.99977 
22 090104 170000 95.0 1312 0 631 209 0.8 2.7 0.99976 
23 090104 171000 99.0 1296 0 180 213 -0.6 2.6 0.99978 
24 090104 172000 100.0 1291 0 232 218 -0.6 2.6 0.99977 
25 090104 173000 100.0 1285 0 809 218 -0.6 2.6 0.99978 
26 090104 174000 100.0 1265 0 889 218 -0.8 2.5 0.99974 
27 090104 175000 100.0 1243 0 950 218 -1.1 2.3 0.99979 
28 090104 180000 100.0 1220 0 973 218 -1.3 2.2 0.99979 
29 090105 181000 100.0 1197 0 986 218 -1.6 2.2 0.99977 
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