Appendix D Scenario Outline Form ES-D-1
Facility: SHEARON-HARRIS Scenario No.: 1 Op TestNo.: 05000400
Examiners: Operators:

Initial Conditions: .

IC-19, MOL, 100% power

“B” RHR Pump is under clearance for 1 hour for breaker inspection.

4 GPD tube leak on ‘B’ Steam Generator

Turnover: e  Plant is lowering power IAW GP-006, Normal Plant Shutdown, in preparation
for Turbine Valve Testing (<90%)
Critical Task: e  Shut ‘A’ MSIV prior to exiting EPP-014, Faulted Steam Generator Isolation

Isolate AFW flow to ‘A’ Steam Generator prior to exiting EPP-014

Event Malf. No. | Event Event
No. Type* Description
1 N/A N - BOP, Lower Power
SRO
R-RO
2 RMS007, | - BOP, SRO | Radiation Monitor high alarm, Containment Purge fails to isolate
MFZCR744 | TS - SRO automatically
3 CRFO003 C - RO, SRO | Dropped Control Rod (D-12)
TS - SRO )
4 PT:444 |- RO, SRO | Controlling PZR Pressure Channel (PT-444) fails high
TS - SRO
5 EPS02 C - BOP, Loss of Instrument Bus S-llI
SRO
TS - SRO
6 MSSO01 M- ALL ‘A’ Steam Generator faulted inside Containment
7 ZRPK504A, | C-BOP, Automatic MSLI fails
ZRPK504B | SRO
8 ZRPK615A, | C - BOP, AFW automatic isolation fails
ZRPK615B | SRO
9 XA21127 C - RO, SRO | CSIP ‘B’ fails to start from Load Sequencer

* (N)ormal, (R)eactivity,

(nstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 1

Scenario Summary:

The plant is at 100% power in middle of life. The ‘B’ RHR Pump is out of service for breaker
inspection and there is a 4 GPD tube leak on the ‘B’ Steam Generator. The crew has been
directed to lower power using GP-006, Normal Plant Shutdown, to <90% power in preparation
for OPT-1014, Turbine Valve Test, Semi-Annual Interval Modes 1-5.

The first event is the power reduction. 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 will
operate the DEH Controls as necessary to lower power.

The second event, a failure of REM-01LT-3502ASA, Cnmt RCS Leak Detection Radiation
Monitor, can be inserted once the power reduction has been observed to the extent necessary.
This failure will cause the output to immediately fail high and the RM-11 will go into high alarm.
The automatic response to isolate Normal Containment Purge fails to occur due to a failed
relay. The crew should respond to the alarms and enter AOP-005, Radiation Monitoring.
Attachment 1 of AOP-005 will direct verifying that the automatic response for this alarm has
occurred (other procedure options are available and detailed in exercise guide). This will also
require the SRO to evaluate Tech Spec 3.4.6.1, Leakage Detection Systems.

The third event, a dropped control rod, is inserted once Normal Containment Purge has been
isolated. Control Rod D-12 will drop to the bottom of the core. The crew should diagnose the
event in progress and enter AOP-001, Malfunction of Rod Control and Indication System. The
RO should place Rod Control in Manual as an immediate action of AOP-001. Once the crew’s
response has been observed to the extent necessary and the Negative Rate Alarms at the NI
Panels have been cleared then the next event can occur. (NOTE: If these alarms are not
cleared then the fifth event in this scenario will cause a reactor trip.) This event will also require
the SRO to evaluate Tech Spec 3.1.3.1, Moveable Control Assemblies, for the dropped control
rod.

The fourth event, the controlling Pressurizer Pressure Channel (PT-444) failing high, can be
inserted once the Negative Rate Alarms at the NI Panels have been cleared. The crew should
respond to multiple alarms and enter AOP-019, Malfunction of RCS Pressure Control. The RO
should complete the immediate actions by closing the open Pressurizer PORV (PCV-444B) and
gaining control of the Pressurizer Spray Valves. Depending on crew response time, a short
OTAT turbine runback may occur. RCS pressure may drop below the DNB limit depending on
how fast the operator responds to the failure. If so, the SRO should evaluate Tech Spec 3.2.5,
DNB Parameters. The crew should be allowed to complete AOP-019 to stabilize the plant, but
the channel does not have to be removed from service to continue the scenario.

The fifth event, a loss of Instrument Bus S-lll, can be inserted once plant pressure has been
restored and stabilized. The loss will occur due to a blown fuse on the 7.5kVA Inverter. This
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 1

will require entry into AOP-024, Loss of Uninterruptible Power Supply. This procedure has
immediate actions. The RO should verify Rod Control in Manual (already done due to previous
AOP-001 entry) and the BOP should take manual control of all three Main FW Regulating
Valves. This malfunction will also cause an auto start of the ‘A’ ESW pump due to a loss of PT-
9101A and a loss of the running ESCWS Chiller due to loss of FT-9209A. The instrument bus
can be restored by transferring to the alternate power supply. SRO should evaluate Tech
Specs 3.7.4 (Emergency Service Water), 3.7.13 (Essential Services Chilled Water System), and
3.8.1.1 (AC Sources — Operating).

Once power has been restored to Instrument Bus S-lll via the alternate power supply, a Main
Steam Line Break inside Containment on the ‘A’ SG will occur and progressively worsen over
the next five minutes. The crew should enter and carry out actions of PATH-1. The crew
should diagnose that there is no LOCA in progress and transition to EPP-014, Faulted Steam
Generator Isolation.

The automatic Main Steam'Line Isolation signal (which should occur at 3 psig in Containment) is
failed. The crew will have to manually isolate the Main Steam Isolation Valves (MSIVs). Once
the crew has manually shut the MSIVs, it will be identifiable that the ‘A’ Steam Generator is
faulted inside Containment.

The AFW Auto Isolation will not occur and the crew will have to manually isolate AFW flow to
the ‘A’ Steam Generator. In addition, the ‘B’ CSIP will fail to start automatically from the ‘B’
Sequencer. The pump can be started by the operator. The scenario ends when Safety
Injection has been terminated and the crew transitions to EPP-008, S| Termination.
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Appendix D Scenario Outline Form ES-D-1
Facility: SHEARON-HARRIS Scenario No.: 2 OpTestNo.: 05000400
Examiners: Operators:

Initial Conditions: .

IC-28, MOL, 39% power

‘B’ RHR Pump Out of Service for inspection

‘B’ Containment Spray Pump out of service to replace its motor

4 GPD tube leak on ‘B’ Steam Generator

Turnover: ¢ Normal shutdown is in progress IAW with GP-006, Normal Plant Shutdown,
due to elevated vibrations on Main Turbine at 100% power. Vibrations have
subsided but Shutdown is to continue to perform inspection on Turbine.
Currently in progress on Step 15 of GP-006 with Step 16 completed.

Critical Task: e  Trip RCPs once RCP Trip Foldout Criteria is met and prior to exiting PATH-1

e Align ‘A’ Containment Spray System for operation prior to containment
pressure exceeding 35 psig
Event Malf. No. | Event Event
No. Type* Description
1 N/A N - BOP, Lower Power
SRO
R-RO
2 HVAO04 C - BOP, Trip of the running ESCWS Chiller (WC-2 A-SA)
SRO
TS-SRO
3 TT:144, | - RO, Letdown TT-144 fails low and the Letdown Divert Valve, TCV-144, fails to
JTB143B SRO operate automatically
4 LT:476 | - BOP, SG ‘A’ Controlling Level Transmitter fails high
SRO
TS -SRO
5 RCS14C C -RO, RCP ‘C’ #1 Seal fails
SRO
TS - SRO
RCS18A M- ALL SBLOCA inside containment (100% severity)
RHRO1A C-RO, ‘A’ RHR Pump trips on overcurrent on start
SRO
8 ZRPK645A | C - RO, Cnmt Spray Pump ‘A’ Discharge Valve, 1CS-50, and CSAT Additive
SRO Valve, 1CS-12, fail to OPEN automatically on a CSAS

*

(N)ormal, (R)eactivity,

(hnstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 2

Scenario Summary:

The plant is at 39% power in middle of life. The crew is lowering power in accordance with GP-
006, Normal Plant Shutdown, due to elevated vibrations observed on the Main Turbine at 100%
power. Vibrations have subsided since power has been reduced, but shutdown is to continue
so that an inspection of the Main Turbine can be performed. Currently the 'B' RHR pump is out
of service, the ‘B’ Containment Spray Pump is out of service, and there is a 4 GPD tube leak on
'B' Steam Generator.

The first event is for the crew to continue lowering power in accordance with their turnover. ltis
expected that the SRO will conduct a reactivity brief, the RO will borate as necessary to lower
power, and the BOP will operate the DEH controls as necessary to reduce turbine load.

The second event, a trip of the running A-SA ESCWS Chiller, can be inserted once the
downpower has been observed to the extent necessary. The crew will respond to various
alarms, diagnose the event, and enter AOP-026, Loss of Essential Chill Water System. This will
direct starting the ‘B’ Train ESCWS Chiller. The SRO should evaluate Tech Spec 3.7.13,
Essential Services Chilled Water System. Note that the ‘A’ Chiller will be inoperable for the
remainder of the scenario and this will impact plant response during the Major Event in that this
failure will prevent Load Block 9 from energizing.

The third event, a failure of the Letdown Temperature Transmitter, TT-144, can be inserted
once the ‘B’ ESCWS Chiller has been started and ventilation properly aligned. 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 to restore
temperature and divert letdown around the demins. From the initiation of the trigger it takes
~2.5 minutes to cause an alarm.

The fourth event is the 'A’ Steam Generator Controlling Level Transmitter, LT-476, failing high
and can be inserted once the crew has control of letdown temperature. This will require
operator action to take manual control of ‘A’ Main Feedwater Regulating Valve and stabilize
level. The SRO should evaluate Tech Specs 3.3.1, Reactor Trip Instrumentation, and 3.3.2,
ESF Instrumentation.

The fifth event, a failure of the ‘C’ RCP #1 Seal, can be inserted once ‘A’ Steam Generator
Level has stabilized and is under control of the crew. The crew should enter AOP-018, Reactor
Coolant Pump Abnormal Conditions, and evaluate the seal malfunction. The crew should
identify the ‘C’ RCP #1 seal as failed. Since power is less than 49%, they should stop the ‘C’
RCP and shut 1CS-437, ‘C’ RCP #1 Seal Water Return valve, between three and five minutes
after securing the RCP. Once the RCP is stopped and its seal water return valve is shut, then
the major event will be initiated. The SRO should evaluate Tech Spec 3.4.1.1, Reactor Coolant
Loops and Coolant Circulation.

The major event is a SBLOCA (100% severity) from the ‘A’ Loop. The crew should carry out
immediate actions of PATH-1. The earlier failure of A-SA ESCWS Chiller will prevent the ‘A’
Sequencer from reaching Load Block 9. The BOP should manually actuate the MAN PERM
switch to enable manual loading on the A-SA bus (due to the earlier trip of the A-SA ESCWS
Chiller). Shortly after entering PATH-1, the crew should recognize that the Foldout Criteria for
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 2

securing all RCPs has been met and carry out that action. Pressure in containment will
continue to rise due to the LOCA and a Containment Spray Actuation will be required.

The ‘A’ Cnmt Spray Pump will start automatically, but 1CS-50, 'A' Cnmt Spray Pump Discharge
valve, and 1CS-12, Cnmt Spray Additive valve, will fail to open automatically. The crew should
identify this failure and manually open both valves. Since ‘B’ Cnmt Spray Pump is under
clearance, there will be no spray flow to containment until the ‘A’ Cnmt Spray Pump Discharge
valve is manually opened.

The ‘A’ RHR Pump will start automatically from the sequencer and then immediately trip on
overcurrent. The RO should identify this failure but the pump cannot be manually started. The
loss of RHR will result in the crew exiting PATH-1 and going to EPP-012, Loss of Emergency
Coolant Recirculation, to address the loss of RHR capability. The ‘B’ RHR Pump is under
clearance for routine maintenance and can be made available by the booth operator once the
crew has entered EPP-012 (or if FRP-P.1 entry was required prior to EPP-012 entry) and the
request has been made to restore ‘B’ RHR Pump to service. Due to the rapid cooldown an
Orange conditions will occur for Core Cooling. This will require the crew to implement FRP-P.1.
The crew will progress through FRP-P.1 until they are required to perform a soak for 1 hour.
Terminate the scenario once the crew determines a soak is required and start to carry out
actions of other procedures that do NOT cause an RCS cooldown OR increase pressure.
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Appendix D Scenario Outline Form ES-D-1

Facility: SHEARON-HARRIS Scenario No.: 4 OpTestNo.: 05000400

Examiners: Operators:

Initial Conditions: e IC-27, MOL, 4% power

) Plant startup to full power in progress IAW GP-005, Power Operation, step 95

. 4 GPD tube leak on ‘B’ Steam Generator

Turnover: e«  The previous shift continued a plant startup following a short maintenance
outage. GP-005 is in progress with Step 94 completed. Continue the startup.

Critical Task: ¢ Initiate insertion of negative reactivity to bring reactor subcritical (emergency
boration or manual rod insertion) prior to exiting FRP-S.1

. Energize at least AC emergency bus prior to commencing SG depressurization

of EPP-001
Event Malf. Event Event
No. No. Type* Description
1 N/A N —BOP, | Shift to the Main Feedwater Regulating Valves
SRO
R-RO Raise Power
2 PT:455 TS — SRO | Pressurizer Pressure Channel |, PT-455, fails high
3 PRS14A C-RO, Pressurizer Spray Valve fails OPEN (AUTO failure only)
SRO :
' TS - SRO
4 | - RO, )
LT:459 SRO Controlling Pressurizer Level Channel, LT-459, fails high
TS - SRO
5 LT:476 | - BOP, Controlling ‘A’ Steam Generator Level Transmitter, LT-476, fails low
SRO
TS -SRO
6 TURMT1 C - BOP, | High Vibration on Turbine (increases to trip setpoint over 2 min)
SRO
7-8-9 CRFO03A | M—-ALL 1 Control Rod drops then 2nd Control Rod drops requiring a Reactor Trip
CRF003B ATWS
RPS01B
10 EPSO1A, | M-ALL Loss of Offsite Power
11 DGO5A, C —-BOP, | EDG ‘A’ failure leaves Emergency Bus 1A-SA de-energized
DGO6B SRO EDG ‘B’ breaker fails to shut automatically (can eventually be restored by
operator)

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 4

Scenario Summary:

The plant is at 4% power in end of life. There is a 4 GPD tube leak on the ‘B’ Steam Generator. A plant
startup is in progress IAW GP-005, Power Operation. The first priority will be to raise power from 4% to
7% - 9% so that they can transfer control from Feedwater Regulating Valve Bypass FCVs to the Main

Feedwater Regulating Valves. Once the first Main Feedwater Regulating Valve is placed in service then

the scenario will proceed to the next event. They will continue to work at placing FRV’s in auto during the
scenario.

Once the increase in power has been observed to the extent necessary and ‘A’ Main FRV is in auto, then
event #2 can be inserted. This event is Pressurizer Pressure Channel |, PT-455, failing high. This will
cause a MCB annunciator to alarm. The RO will report that PT-455 pressure indication is high and the
crew will implement OWP-RP-02 to remove the failed channel from service. The SRO should evaluate
Tech Specs 3.3.1 (Reactor Trip Instrumentation), 3.3.2 (ESF Instrumentation), and 3.3.3.5.a (Remote
Shutdown System), for the failed channel and request assistance from the WCC.

Event #3, Pressurizer Spray Valve PCV-444C failing open, can be initiated once Tech Specs for PT-455
have been evaluated. Pressurizer pressure will decease and all pressurizer heaters will energize.
Annunciators for pressurizer low pressure will alarm. The crew should respond by entering AOP-019,
Malfunction of RCS Pressure Control, and place the malfunctioning spray valve in manual per the
immediate actions. RCS pressure may drop below the DNB limit depending on how fast the operator
responds to the failure. If so, the SRO should evaluate Tech Spec 3.2.5, DNB Parameters.

Event #4 is initiated once RCS pressure has recovered. It is the Controlling Pressurizer Level Instrument,
LT-459, failing high. 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 control
band and shift level control to an alternate channel. The SRO should evaluate Tech Spec 3.3.3.5.a
(Remote Shutdown System), for the failed channel and request assistance from the WCC.

Event #5 is the Controlling Steam Generator Level Channel on SG ‘A’, LT-476, failing low. The BOP
should respond to multiple ‘A’ Steam Generator alarms on ALB-014 and take manual control of the ‘A’
FRV in accordance with the alarm response procedures and OMM-001, Conduct of Operations. The
SRO should evaluate Tech Specs 3.3.1 (Reactor Trip Instrumentation), 3.3.2 (ESF Instrumentation), and
3.3.3.6 (Accident Monitoring Instrumentation). The OWP is not required to be implemented in order to
continue with the scenario.

Event #6 is High Vibration on the Main Turbine. Vibrations will continue to rise over two minutes to the
point that a Turbine Trip is required. Since power is <P-7 the crew trip the turbine only and continue on in
AOP-006, Turbine Generator Trouble. Crew should continue on in the procedure to the point that they
isolate and break vacuum. Once this action has been performed continue on with Event 7.

Event #7 is the dropping of one control rod. The RO should report the drop of a single control rod. The
crew will enter AOP-001 and perform the immediate actions.

(NOTE: a component failure for Event # 7 is NOT credited for the RO during this malfunction due to the
rod control system being placed in Manual prior to the failure occurring.)

Event #8 is the dropping of the second control rod. Event 8 will occur 1.5 minutes after the drop of the
first control rod. The RO should report the two dropped control rods. The crew will enter AOP-001 and
the first immediate action will direct a Reactor Trip.
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 4

Event #9 The crew should recognize that the reactor has failed to trip and enter FRP-S.1, Response to
Nuclear Power Generation/ATWS. The Reactor Trip breakers will be opened locally three minutes after a
field operator has been dispatched to perform those actions. Once the crew has initiated the emergency
boration in FRP-S.1, they should exit FRP-S.1 and return to PATH-1.

Events # 10 and 11 Once the crew has entered PATH-1, the Lead Examiner can cue the loss of off-site
power. The ‘A’ EDG will fail to start and the ‘B" EDG Output Breaker will fail to shut automatically. The
crew should enter EPP-001, Loss of AC Power to 1A-SA and 1B-SB Buses. Manual operation of the ‘B’
EDG Output breaker is available and the crew should restore power to the ‘B’ Safety Bus using the ‘B’
EDG. Terminate the scenario when the crew transitions out of EPP-001. (Note there is no exit available
from EPP-001 without restoring power to at least one of the Safety Buses.)

Harris 2009A NRC Scenario 4 .3 FINAL



Appendix D Scenario Qutline Form ES-D-1
Facility: SHEARON-HARRIS Scenario No.: 3 OpTestNo.: 05000400
Examiners: Operators:
Initial Conditions: e IC-11, MOL, 89% power
. Restore power to 100%
) ‘B’ RHR Pump is out of service for breaker inspection
e 4 GPD tube leak on 'B' Steam Generator
Turnover: e  Return to 100% power in accordance with GP-005, Power Operation, step 137.
Critical Task:
Event No. | Malf. No. | Event Event Description
Type*
+ NA N—BOR; Raise-power
SRO
R—RO
2 PT:308A | - BOP, SG PORYV Pressure Instrument fails high
SRO
TS - SRO
3 GCEWOtA | 6—RG; Frip-ofrunning COW-Pump- (A
TS —-SRO
4 C-BOP,
HVAQ009 SRO Trip of running AH-85A fan, standby fails to Auto Start
TS -SRO
SRO
FS$-SRkRO
6 SGNOEB M—ALL ‘B-Steam-Generatortuberupture{420-gpry
MSS11 M- ALL Main Steam Header break outside Containment (downstream of MSIVs)
SRO

*  (N)ormal, (R)eactivity, (l)nstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 3

Scenario Summary:

|
The plant is at 89% power in middle of life. The ‘B' RHR pump is out of service for ingpection and there is
a 4 GPD tube leak on 'B' Steam Generator.

1% Event: The crew has been directed to raise power to 100% using GP 005, Power Operation, following

4" Event: The running AH-85A fan will trip, 6 i
exited. This trip will provide alarms at the MCB and the crew wul enter the appropnate APP Th|s tnp
should auto start the standby AH-85 fan, however the auto start has failed. The standby fan can be

Generator on the main steam header outsnde contalnment will occur. It is expected that the crew trip and
Safety Inject and enter t-ranettren—trem PATH 1. te—PAlH-Q—te—addrese—the—ruptured—steam—generater—At

tntegnty—Eetdeut—Gmena—te—ade\Fess—the At step 15 on PATH 1 the crew wnl transrtlon to EPP- 014 based
on ‘B’ SG pressure decreasing in an uncontrolled manner.

8" Event: ‘B’ MSIV fails to operate due to the automatically generated Main Steam Line Isolation Signal
(MSIS) and will not shut due to a manual MSIS. ‘B’ MSIV cannot be shut manually from the Main Control
Board by the operators Termmate the scenano once the crew enters-ERPR-020-SGTR-with-Loss-of

vA- exits EPP-014 and transitions to

EPP 008 “S| Termination”.

NOTE: This event will not count as a component failure during the spare scenario because the operator
will not be able to close the valve. There will be no gradable action.
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Turnover
Plant Status

e The unit is at 100 percent power steady state conditions.

e OPT-1014, Turbine Valve Test, Semi-Annual Interval Modes 1-5, is scheduled to
be performed on the next shift. The Load Dispatcher has given permission to
reduce power to 89 percent in preparations for the testing.

e Middle of life conditions

e RCS Boron is 1024 ppm

e “A” Train equipment is in service

e Motivating air is isolated perrOP-l33

e Normal Dayshift

e Status Board is updated

Equipment Out of Service:

e “B” SG has a 4 Gallon Per Day tube leak

e “B” RHR Pump is under clearance for 1 hour for breaker inspection.
OWP-RH-02 completed; T.S. 3.5.2.a (72 hour LCO). “A” RHR Pump is
protected.

Reactivity Plan/Brief:

e Use attached Reactivity Plan to reduce power to <90 percent at 4 DEH
Units/Min.

Risk Assessment:

e Qualitative YELLOW due to downpower
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This is the reactivity plan for the Cycle 15 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
Cy15MOC/Shtdwna/shtdwnc

Date: Today

Time: Now

Page: 1

Step Date Time Power ppm B GalBor GalDil RStep AFD AO-XE K Effective

000201 060000 100.0 1025 103
000201 061000 95.8 1037 94
000201 062000 91.7 1048 83
000201 063000 87.5 1058 77
000201 064000 83.3 1067 64
000201 065000 79.2 1074 62
000201 070000 75.0 1082 55
000201 071000 70.8 1088 48
000201 072000 66.7 1093 45

218 -4.7 1.5 0.99533
210 -40 1.5 0.99535
205 -33 1.5 0.99534
200 -2.8 1.5 0.99535
195 -24 1.4 0.99535
190 -2.2 1.3 0.99535
185 -21 1.2 0.99535
180 -21 1.1  0.99534
175 -2.2 1.0 0.99534

OO NOOUV D WN

0

0

0

0

0

0

0

0

0
10 000201 073000 62.5 1098 42 0 170 -23 09 0.99534
11 000201 074000 58.3 1103 39 0 165 -2.3 0.8 0.99534
12 000201 075000 54.0 1108 29 0 160 -23 0.7 0.99534
13 000201 080000 50.0 1111 30 0 155 -24 0.6 0.99534
14 000201 081000 45.8 1115 25 0 150 -23 05 0.99533
15 000201 082000 41.7 1117 24 0 145 -22 0.4 0.99534
16 000201 083000 37.5 1120 22 0 140 -21 04 0.99533
17 000201 084000 33.3 1123 18 0 135 -1.8 0.3 0.99533
18 000201 085000 29.2 1125 58 0 130 -14 0.2 0.99533
19 000201 090000 25.0 1131 11 0 130 -0.7 0.1 0.99532
20 000201 091000 21.0 1132 12 0 125 -04 -0.0 0.99533
21 000201 092000 17.0 1134 10 0 120 00 -0.1 0.99533
22 000201 093000 13.0 1135 15 0 115 03 -0.2 0.99533
23 000201 094000 9.0 1137 20 0 110 0.6 -04 0.99533
24 000201 095000 5.0 1139 62 0 105 06 -0.5 0.99533
25 000201 100000 0.0 1146 100 00 -0.6 0.99533

1048 0
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Appendix D Scenario Outline Form ES-D-1
Facility: SHEARON-HARRIS Scenario No.: 1 OpTestNo.: 05000400
Examiners: Operators:

Initial Conditions: .

IC-19, MOL, 100% power

“B” RHR Pump is under clearance for 1 hour for breaker inspection.

4 GPD tube leak on ‘B’ Steam Generator

Turnover: e  Plantis lowering power IAW GP-006, Normal Plant Shutdown, in preparation
for Turbine Valve Testing (<90%)
Critical Task: e  Shut ‘A’ MSIV prior to exiting EPP-014, Faulted Steam Generator Isolation
) Isolate AFW flow to ‘A’ Steam Generator prior to exiting EPP-014
Event Malf. No. | Event Event
No. Type* Description
1 N/A N - BOP, Lower Power
SRO
R-RO
2 RMS007, | - BOP, SRO | Radiation Monitor high alarm, Containment Purge fails to isolate
MFZCR744 | TS - SRO automatically
3 CRF003 C - RO, SRO | Dropped Control Rod (D-12)
TS - SRO
4 PT:444 I - RO, SRO | Controlling PZR Pressure Channel (PT-444) fails high
TS - SRO
5 EPS02 C - BOP, Loss of Instrument Bus S-ll|
SRO
TS - SRO
6 MSSO01 M- ALL ‘A’ Steam Generator faulted inside Containment
7 ZRPK504A, | C-BOP, Automatic MSLI fails
ZRPK504B | SRO
8 ZRPK615A, | C—-BOP, AFW automatic isolation fails
ZRPK615B | SRO
9 XA21127 C-RO, SRO | CSIP ‘B fails to start from Load Sequencer
* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 1

Scenario Summary:

The plant is at 100% power in middle of life. The ‘B° RHR Pump is out of service for breaker
inspection and there is a 4 GPD tube leak on the ‘B’ Steam Generator. The crew has been
directed to lower power using GP-006, Normal Plant Shutdown, to <90% power in preparation
for OPT-1014, Turbine Valve Test, Semi-Annual Interval Modes 1-5.

The first event is the power reduction. 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 wiill
operate the DEH Controls as necessary to lower power.

The second event, a failure of REM-01LT-3502ASA, Cnmt RCS Leak Detection Radiation
Monitor, can be inserted once the power reduction has been observed to the extent necessary.
This failure will cause the output to immediately fail high and the RM-11 will go into high alarm.
The automatic response to isolate Normal Containment Purge fails to occur due to a failed
relay. The crew should respond to the alarms and enter AOP-005, Radiation Monitoring.
Attachment 1 of AOP-005 will direct verifying that the automatic response for this alarm has
occurred (other procedure options are available and detailed in exercise guide). This will also
require the SRO to evaluate Tech Spec 3.4.6.1, Leakage Detection Systems.

The third event, a dropped control rod, is inserted once Normal Containment Purge has been
isolated. Control Rod D-12 will drop to the bottom of the core. The crew should diagnose the
event in progress and enter AOP-001, Malfunction of Rod Control and Indication System. The
RO should place Rod Control in Manual as an immediate action of AOP-001. Once the crew’s
response has been observed to the extent necessary and the Negative Rate Alarms at the NI
Panels have been cleared then the next event can occur. (NOTE: If these alarms are not
cleared then the fifth event in this scenario will cause a reactor trip.) This event will also require
the SRO to evaluate Tech Spec 3.1.3.1, Moveable Control Assemblies, for the dropped control
rod.

The fourth event, the controlling Pressurizer Pressure Channel (PT-444) failing high, can be
inserted once the Negative Rate Alarms at the NI Panels have been cleared. The crew should
respond to multiple alarms and enter AOP-019, Malfunction of RCS Pressure Control. The RO
should complete the immediate actions by closing the open Pressurizer PORV (PCV-444B) and
gaining control of the Pressurizer Spray Valves. Depending on crew response time, a short
OTAT turbine runback may occur. RCS pressure may drop below the DNB limit depending on
how fast the operator responds to the failure. If so, the SRO should evaluate Tech Spec 3.2.5,
DNB Parameters. The crew should be allowed to complete AOP-019 to stabilize the plant, but
the channel does not have to be removed from service to continue the scenario.

The fifth event, a loss of Instrument Bus S-lll, can be inserted once plant pressure has been
restored and stabilized. The loss will occur due to a blown fuse on the 7.5kVA Inverter. This
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will require entry into AOP-024, Loss of Uninterruptible Power Supply. This procedure has
immediate actions. The RO should verify Rod Control in Manual (already done due to previous
AOP-001 entry) and the BOP should take manual control of all three Main FW Regulating
Valves. This malfunction will also cause an auto start of the ‘A’ ESW pump due to a loss of PT-
9101A and a loss of the running ESCWS Chiller due to loss of FT-9209A. The instrument bus
can be restored by transferring to the alternate power supply. SRO should evaluate Tech
Specs 3.7.4 (Emergency Service Water), 3.7.13 (Essential Services Chilled Water System), and
3.8.1.1 (AC Sources — Operating).

Once power has been restored to Instrument Bus S-111 via the alternate power supply, a Main
Steam Line Break inside Containment on the ‘A’ SG will occur and progressively worsen over
the next five minutes. The crew should enter and carry out actions of PATH-1. The crew
should diagnose that there is no LOCA in progress and transition to EPP-014, Faulted Steam
Generator Isolation.

The automatic Main Steam Line Isolation signal (which should occur at 3 psig in Containment) is
failed. The crew will have to manually isolate the Main Steam Isolation Valves (MSIVs). Once
the crew has manually shut the MSIVs, it will be identifiable that the ‘A’ Steam Generator is
faulted inside Containment.

The AFW Auto Isolation will not occur and the crew will have to manually isolate AFW flow to
the ‘A’ Steam Generator. In addition, the ‘B’ CSIP will fail to start automatically from the ‘B’
Sequencer. The pump can be started by the operator. The scenario ends when Safety
Injection has been terminated and the crew transitions to EPP-008, S| Termination.
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SIMULATOR SETUP

SPECIAL INSTRUCTIONS
e Provide a Reactivity Plan to candidates for lowering power to <90%
INITIAL CONDITIONS:
e 1C-19, MOL, 100% power
e Place CIT on ‘B RHR Pump and Protected Train Placard on ‘A’ RHR Pump switch
e Place OWP-RH-02 in OWP book
e Place appropriate coding on lit annunciators
PRE-LOAD:
e Automatic MSLI failure (imf zrpk504a FAIL_ASIS, imf zrpk504b FAIL_ASIS)
e Automatic 'A' AFW Isolation failure (imf zrpk615a FAIL_ASIS, imf zrpk615b FAIL_ASIS)
e 'B' CSIP fails to start automatically (imf dsg04a 2 2)
e 'B'RHR pump Out of Service (irf rhr023 RACK_OUT)
TRIGGERS:
e ET-2: irf rms007 (2 00:00:00 00:00:00) 7.29 00:00:00)
imf zcr744 (2 00:00:00 00:00:00) FAIL_ASIS)
RMS and Interlock failure
e ET-3: Control Rod D12 drops
imf crf03a (3 00:00:00 00:00:00) 2 38)
e ET-4: imf pt:444 (4 00:00:00 00:00:00) 2500.0 00:00:10)
PT-444 Fails HIGH
e ET-5: imf eps02 (5 00:00:00 00:00:00) 1A-Slii
Loss of Instrument Bus Il
e ET-6: (imf mssOia (6 00:00:00 00:00:00) 4.2e+006 00:05:00 0)

MSL Break Inside Containment on ‘A’ SG, ramps in over 5 min
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CAEP

IDescription of NRC1CAEP
11C-19, MOL, 100% power
I'B' RHR pump is Out of Service
14 GPD tube leak on 'B' Steam Generator
!Preloads
I Automatic MSLI failure
imf zrpk504a (n 00:00:00 00:00:00) FAIL_ASIS
imf zrpk504b (n 00:00:00 00:00:00) FAIL_ASIS
I Automatic 'A' AFW Isolation failure
imf zrpk615a (n 00:00:00 00:00:00) FAIL_ASIS
imf zrpk615b (n 00:00:00 00:00:00) FAIL_ASIS
I 'B' CSIP fails to start automatically
imf dsg04a (n 00:00:00 00:00:00) 2 2
! 'B' RHR pump Out of Service for Oil Replacement
irf rhr023 (n 00:00:00 00:00:00) RACK_OUT
IEvent Triggers
IEvent 1, Lower power to <90% for Turbine Valve Testing
! Reactivity - RO
IEvent 2, RMS and Interlock failure
I Component - BOP
irf rms007 (2 00:00:00 00:00:00) 7.29 00:00:00
imf zcr744 (2 00:00:00 00:00:00) FAIL_ASIS
IEvent 3, Control Rod D12 drops

I Component - RO
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imf crf03a (3 00:00:00 00:00:00) 2 38
IEvent 4, PT-444 Fails HIGH
! Instrument - RO

imf pt:444 (4 00:00:00 00:00:00) 2500.0 00:00:10
IEvent 5, Loss of Instrument Bus li
' Instrument - BOP

imf eps02 (5 00:00:00 00:00:00) 1A-Slll
IEvent 6, MSL Break Inside Containment, ramps in over 5 min
I Major - ALL

imf mssO1a (6 00:00:00 00:00:00) 4.2e+006 00:05:00 O
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC _ Scenario # 1 Event # 1 Page 7 of 52

Event Description: Lower Power _

Time Position Applicant’s Actions or Behavior

LEAD EVALUATOR: Cue Event 2 (Radiation Monitor Failure) when the
evaluating team has completed their evaluation of the
power change. It is not necessary to reach 90% power
to continue the scenario.

EVALUATOR NOTE: The crew has been directed to lower power using GP-

006, Normal Plant Shutdown, to <90% power in
preparation for Turbine Valve Testing.

EVALUATOR NOTE:

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

SRO

'GP-006, Step 5.2.4.

PROCEDURE NOTE:

When PRZ backup heaters are energized in manual,
PK-444A1, PRZ Master Pressure Controller (a Pl
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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Op Test No.: NRC _ Scenario # 1 Event # 1 Page 8 of 52
Event Description: Lower Power
Time Position Applicant’s Actions or Behavior

RO ENERGIZE all available Pressurizer Backup Heaters.

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

INFORMS Load Dispatcher that a load reduction to 90% will

SRO begin. (N/A, per Initial Conditions)

PROCEDURE CAUTION: A failure of the Vidar 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-Pl 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-Pl 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.
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Op Test No.: NRC  Scenario # 1 Event # 1 Page 9 of 52
Event Description: Lower Power
Time Position Applicant’s Actions or Behavior

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

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

ENTER the desired rate, NOT to exceed 5 MW/MIN, in the

BOP DEMAND display. (4 DEH Units/minute)

BOP DEPRESS the ENTER push-button.

BOP DEPRESS the REF push-button.

ENTER the desired load (800-850MW per SCO) in the

BOP DEMAND display.
DEPRESS the ENTER push-button. The HOLD push-button
BOP I
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.
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Op Test No.: NRC  Scenario # 1 Event # 1 Page 10 of 52
Event Description: Lower Power
Time Position Applicant’s Actions or Behavior

DEPRESS the GO push-button to start the load reduction and

BOP inform crew through ‘Shift Update’ Turbine in ‘GO’.

BOP VERIFY the number in the REFERENCE display decreases.

BOP VERIFY Generator load is decreasing.

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

BOOTH OPERATOR: Acknowledge direction. No simulator response
actions are required.

RO MONITORS primary systems response.

INITIATES boration, as necessary (with SRO concurrence) per

RO OP-107.01.

"[OP-107.01, Section 5.2 and fhen 5.1

DETERMINE the reactor coolant boron concentration from

RO chemistry OR the Main Control Room status board.
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Op Test No.: NRC  Scenario # 1 Event # 1 Page 11 of 52
Event Description: Lower Power
Time Position Applicant’s Actions or Behavior

RO DETERMINE the magnitude of boron concentration increase
required.
DETERMINE the volume of boric acid to be added using the
RO - . .
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.

SET FIS-113, BORIC ACID BATCH COUNTER, to obtain the

RO desired quantity.

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.

RO SET controller 1CS-283, FK-113 BORIC ACID FLOW, for the
desired flow rate.
VERIFY the RMW CONTROL switch has been placed in the
RO e
STOP position.
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Op Test No.: NRC  Scenario # 1 Event # 1 Page 12 of 52
Event Description: Lower Power
Time Position Applicant’s Actions or Behavior

RO VERIFY the RMW CONTROL switch green light is lit.

PLACE control switch RMW MODE SELECTOR to the BOR

RO o
position.

PROCEDURE NOTE: When PRZ backup heaters are energized in manual, PK |
444 A1, PRZ Master Pressure Controller (a Pl 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:

o PORYV PCV-444B will open at a lower than
expected pressure.

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

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

OPERATE the pressurizer backup heaters as required to limit
RO the difference between the pressurizer and RCS boron
concentration to less than 10 ppm.

e 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.

RO START the makeup system as follows:
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Op Test No.:

Event Description:

NRC _ Scenario # 1

Event # 1 Page 1

(&3]
=
4

Lower Power

Time Position Applicant’s Actions or Behavior
e TURN control switth RMW CONTROL to START
momentarily.
e 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. ‘

RO VERIFY Tavg responds as desired.
RO IF rod control is in AUTO, THEN VERIFY the control rods are
stepping out to the desired height.
VERIFY boration automatically terminates when the desired
RO )
quantity of boron has been added.
RO PLACE Reactor Makeup in Auto per Section 5.1.

EVALUATOR NOTE: Additional steps are included in section 5.1 but none
will be applicable since the system just came out of
Automatic. The only steps included here are the ones
with verifiable action.

RO VERIFY the RMW CONTROL switch:

e |sinthe STOP position.

e The GREEN lightis LIT.
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Op Test No.: NRC _ Scenario # 1 Event # 1 Page 14 of 52
Event Description: Lower Power
Time Position Applicant’s Actions or Behavior

RO PLACE the RMW MODE SELECTOR to AUTO.

RO START the makeup system as follows:

¢ TURN control switch RMW CONTROL to START
momentarily.

e VERIFY the RED indicator light is LIT.

LEAD EVALUATOR: Once the power reductions have been observed to the
extent necessary, Cue Event 2 (Radiation Monitor High
Alarm, Containment Purge fails to Isolate
Automatically).

Harris 2009A NRC Scenario 1 -14 - FINAL




Appendix D Operator Action Form ES-D-2

Op Test No.: NRC  Scenario # 1 Event # 2 Page 15 of 52
Event Description: Radiation Monitor high alarm, Containment Purge fails to isolate

Time Position Applicant’s Actions or Behavior
BOOTH OPERATOR: Actuate Trigger 2 (Radiation Monitor high alarm,

Containment Purge fails to isolate) on cue from the
Lead Evaluator.

Indications Available:
. ALB-10-4-5, RAD MONITOR SYSTEM TROUBLE

Responds to ALB-10-4-5, RAD MONITOR SYSTEM

RO TROUBLE.

CONFIRM alarm using:
e RM-23, Radiation Monitoring Panel

CREW

BOOTH OPERATOR: If HP contacted to validate alarm wait one minute and
then report that the monitor has failed.

If someone other than HP is dispatched to investigate,
wait three minutes and then report REM-3502 Gas
Channel failed - no power, no indication.

EVALUATOR NOTE: There are automatic actions associated with the failed
channel that have been blocked by malfunction. The
BOP may take the actions to place equipment in the
interlock position from directions in AOP-005 or do so
in accordance with the OWP.

The first section of the guide is written to the response
of the APP and then AOP-005, the second part is
written as if it will be done in the OWP which provides
minor additional actions not contained in the AOP.
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Op Test No.: NRC  Scenario # 1 Event # 2 Page 16 of 52
Event Description: Radiation Monitor high alarm, Containment Purge fails to isolate
Time Position Applicant’s Actions or Behavior

VERIFY Automatic Functions:

BOP e Automatic Actions are dependent upon which RM-23
Radiation Monitor is in ALARM

CREW PERFORM Corrective Actions:

e |Fthe alarm is a Fuel Handling Building High Radiation
alarm, THEN MANUALLY START the Spent Fuel Pool
Purification System, using OP-116.01, Fuel Pool Cooling
Purification System.

e |F the alarm is RM-21AV-3509-1SA or an Area Monitor in

the vicinity of the VCT Valve Gallery and air is being purge
SRO from the VCT to the plant vent per OP-120.07, THEN
MANUALLY SECURE the air purge from the VCT to the
plant vent per OP-120.07.

e IF any radiation monitor is in alarm condition, THEN GO
TO AOP-005, Radiation Monitoring System.

e |F maintenance is to be performed, THEN REFER TO
OWP-RM, Radiation Monitoring.

SRO

SRO

SRO (May diagnosé early) Diagnoses as a failure of Channel 3502A

. EnterSAOPOOSRad;ataonMomiomg Syster

CHECK radiation levels NOT in HIGH ALARM:
e Area Radiation Monitors (YES - Not in high Alarm)

e In-Plant Airborne Radiation Monitors (YES - Not in high
Alarm) _

SRO
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Op Test No.:

Event Description:

NRC  Scenario # 1 Event # 2 Page 17 of 52

Radiation Monitor high alarm, Containment Purge fails to isolate

Time

Position

Applicant’s Actions or Behavior

SRO

NOTIFY Health Physics to perform the following:

a. EVALUATE ANY alarm received using HPP-780, Radiation
Monitoring Systems Operator's Manual.

b. IF necessary, THEN SURVEY the affected area.

SRO

CHECK ALL Stack Monitor radiation levels NOT in ALARM.
(YES — Not in Alarm)

SRO

CHECK ALL Process Monitors NOT in ALARM. (YES — Not in
Alarm)

SRO

REFER TO the following:
e Tech Spec Section 3.3.3.1
e Tech Spec Section 3.3.3.6

SRO

REFER TO the applicable attachment based on the affected
area or system monitors:

Containment Monitors — Attachment 1 p. 8

SRO

(Attachment 1)
IF the plant is in Mode 5 or 6, THEN PERFORM the following:
(N/A plant in Mode 1)

SRO

IF Containment Ventilation Isolation has actuated, THEN
VERIFY proper equipment alignment using OMM-004, Post-
Trip/Safeguards Actuation Review. (NO)
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Op Test No.:

Event Description:

NRC  Scenario # 1 Event # 2 Page 18 of 52

Radiation Monitor high alarm, Containment Purge fails to isolate

Time Position Applicant’s Actions or Behavior
IF REM-01LT-3502ASA, Cnmt RCS Leak Detection Monitor, is
in HIGH ALARM, THEN VERIFY Normal Containment Purge is
ISOLATED, as follows:
a. VERIFY BOTH Cnmt Normal Purge Supply Fans are
STOPPED:
e AH-82A
SRO * AH-82B
b. VERIFY ALL Cnmt Normal Purge Inlet/Discharge Dampers
are SHUT:
e 1CP-5SA
 1CP-9SA
e 1CP-3SB
e« 1CP-6SB
BOP e Places AH-82A, Normal Containment Supply Fan, in STOP
and releases.
e Places AH-82B, Normal Containment Supply Fan, in STOP
and releases.
o Verifies 1CP-5, Normal Purge Inlet — CLOSED.
e  Verifies 1CP-9, Normal Purge Inlet — CLOSED.
e Verifies 1CP-3, Normal Purge Discharge — CLOSED.
e Verifies 1CP-6, Normal Purge Discharge — CLOSED.
Notes that no further actions in AOP-005 Att. 1 are applicable.
SRO Reviews the remainder of the section and reaches step to EXIT

procedure.
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Op Test No.:

Event Description:

NRC  Scenario # 1 Event # 2 Page 19 of 52

Radiation Monitor high alarm, Containment Purge fails to isolate

Time

Position

Applicant’s Actions or Behavior

"RADIATION MONITORS

SRO

Enters TS 3.3.3.1, Action b
Table 3.3.3-6:

Action 26 - Must satisfy the ACTION requirement for
Specification 3.4.6.1 and;

Action 27 - With less than the Minimum Channels OPERABLE
requirement, operation may continue provided the containment
purge makeup and exhaust isolation valves are maintained
closed).

SRO

Enters TS 3.4.6.1, Action a - With a. and c. of the above
required Leakage Detection Systems inoperable:

e Restore either Monitoring System (a.orc.1to
OPERABLE status within 30 days and

e Obtain and analyze a grab sample of the containment
atmosphere for gaseous and particulate radioactivity at
least once per 24 hours

Otherwise, be in at least HOT STANDBY within the next 6
hours and in COLD SHUTDOWN within the following 30 hours.

BOP

Performs OWP-RM component lineup.

PROCEDURE CAUTION: The control switches for AH-82A and AH-82B must be

taken to STOP momentarily to ensure they will not
AUTO start.
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Op Test No.: NRC  Scenario # 1 Event # 2 Page 20 of 52
Event Description: Radiation Monitor high alarm, Containment Purge fails to isolate
Time Position Applicant’s Actions or Behavior
BOP e Places AH-82A, Normal Containment Supply Fan, in STOP
and releases.
e Places AH-82B, Normal Containment Supply Fan, in STOP
and releases.
e Verifies 1CP-6, Normal Purge Inlet — CLOSED.
e Verifies 1CP-9, Normal Purge Inlet — CLOSED.
e Verifies 1CP-3, Normal Purge Discharge — CLOSED.
e Verifies 1CP-5, Normal Purge Discharge — CLOSED.
e Contact AO to place 1D21-2B, AH-82 (1A-NNS) Normal
Containment Purge Makeup Air Handler breaker in OFF
e Contact AO to place 1E21-2F, AH-82 (1B-NNS) Normal
Containment Purge Makeup Air Handler breaker in OFF
Completes an Equipment Problem Checklist and contacts
SRO .
WCC for assistance.
EVALUATOR NOTE: The Lead Evaluator can cue Event 3 (Dropped Control

Rod, D-12) after the TS entries and the OWP has been
completed.
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Op Test No.:

Event Description:

NRC  Scenario # 1 Event # 3 Page 21 of 52

Dropped Control Rod (D-12)

Time

Position

Applicant’s Actions or Behavior

BOOTH OPERATOR:

Actuate Trigger-3 (Dropped Control Rod, D-12) on cue
from the Lead Evaluator.

Indications Available:

. ALB-13-8-5, COMPUTER ALARM ROD DEV/SEQ NIS PWR
RANGE TILTS

. Multiple Rod Control Alarms - ALB-13-4-2, 4-5, 7-4, 8-5

RO Perform AOP-001 Immediate Actions.
rhediate RO | CHECK that LESS THAN TWO control rods are dropped (YES)
ediate RO | POSITION Rod Bank Selector Switch to MAN.
nmediate RO | CHECK Control Bank motion STOPPED. (YES)
PROCEDURE NOTE: Throughout this procedure, “Westinghouse Rod
Control System Troubleshooting Guidelines” refers to
Section 6.0 of EPRI document TR-108152, Rod Control
System Maintenance — Westinghouse PWRs.
SRO GO TO Section 3.1, Dropped Control Rod
SRO RECORD the time at which the rod dropped:
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Op Test No.: NRC__ Scenario # 1 Event # 3 Page 22 of 52
Event Description: Dropped Control Rod (D-12)
Time Position Applicant’s Actions or Behavior

ADJUST ONE of the following to equalize Tavg with Tref:
BOP/RO e Turbine load

e Boron concentration

CHECK ALL Rod Control Power and Logic Cabinets for normal
operation, as follows:

CREW ¢ NO blown fuses
¢ NO other visible malfunctions
BOOTH OPERATOR: If dispatched to investigate, wait three minutes and

then report a blown fuse indication for Rod D-12.

DETERMINE if the Westinghouse Rod Control System
SRO Troubleshooting Guidelines should be initiated. (Priority E Work
Request is required) (YES)

PROCEDURE CAUTION: If ALB-13-7-1, ROD CONTROL URGENT ALARM, is
alarming due to a logic error, resetting the alarm
before correcting the cause could resuit in dropping
rods supplied from the affected power cabinet.

CHECK that ALB-13-7-1, ROD CONTROL URGENT ALARM,

RO is CLEARED. (YES)
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Op Test No.: NRC  Scenario # 1 Event # 3 Page 23 of 52
Event Description: Dropped Control Rod (D-12)

Time Position Applicant’s Actions or Behavior
PROCEDURE NOTE:

o Surveillance requirement 4.1.1.1.1.a requires performing a
shutdown margin calculation upon detecting an inoperable
control rod. [C.1]

o Technical Specification 3.1.3.1 Action d.3.d) will be limiting if
there is any chance that the dropped rod cannot be recovered
within 6 hours of event initiation. This Action Statement also
requires a power reduction to 75% within two hours of event
initiation.

. If ALB 13-7-1, ROD CONTROL URGENT ALARM, is causing

multiple control rods to be inoperable, Tech Spec 3.1.3.1 Action
c is applicable.

REVIEW Technical Specifications:
3.1.1.1 — 1 hour action to determine shutdown margin

SRO
3.1.3.1.d.3 — 2 hour action from initiation to be <75% power (12
hour, 72 hour, and 5 day actions also apply)
NOTIFY the following:
SRO e Manager — Operations
e Reactor Engineering
SRO Completes an Equipment Problem Checklist and contacts

WCC for assistance.

RO CHECK Reactor Power AT OR ABOVE P-10 (10%) [C.3] (YES)

CHECK ALL negative rate trip alarms at the NIS cabinets

RO | GLEARED. (NO)
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Op Test No.: NRC  Scenario # 1 Event # 3 Page 24 of 52
Event Description: Dropped Control Rod (D-12)
Time Position Applicant’s Actions or Behavior

RO RESET the negative rate trip alarms at the NIS cabinets.

LEAD EVALUATOR: Cue Event 4 (Controlling PZR Pressure Channel (PT-
444) Fails High) Booth Operator when rate trips are
reset.

NOTE THAT IF THESE TRIPS ARE NOT RESET THEN
EVENT 5 WILL CAUSE A REACTOR TRIP.
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Op Test No.: NRC  Scenario # 1 Event # 4 Page 25 of 52

Event Description: Controlling PZR Pressure Channel (PT-444) Fails High

Time Position Applicant’s Actions or Behavior

BOOTH OPERATOR: Actuate Trigger 4 (Controlling PZR Pressure Channel,
PT-444, fails HIGH).

Indications Available:
. ALB-09-3-2 PRESSURIZER HIGH PRESS DEVIATION CONTROL
. ALB-09-5-1 PRESSURIZER HIGH-LOW PRESS

. ALB-09-8-1 PRESSURIZER RELIEF TANK HIGH-LOW LEVEL
PRESS OR TEMP

J ALB-09-8-2 PRESSURIZER RELIEF DISCHARGE HIGH TEMP

RO Responds to ALB-09 alarms.

Reports channel failure or malfunction of RCS Pressure

RO
control.

019, MALFUNCTION OF RCS PRESSURE.

RO Perform AOP-019 Immediate Actions.
rhediate RO | CHECK that a bubble exists in the PRZ. (YES)
|mn_lediate VERIFY ALL PRZ PORVs AND associated block valves
Action RO properly positioned for current PRZ pressure and plant
conditions. (NO)
Immediate IF ANY PRZ PORV will NOT shut when required, THEN SHUT
Action its associated block valve.
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Op Test No.: NRC _ Scenario # 1 Event # 4 Page 26 of 52
Event Description: Controlling PZR Pressure Channel (PT-444) Fails High

Time Position Applicant’s Actions or Behavior
Immediate RO CHECK Both PRZ spray valves properly positioned for current
Action

PRZ pressure and plant conditions. (NO)

Immediate CONTROL PRZ spray valves in MANUAL using ONE of the
Action following (listed in order of preference):

RO o PK-444A, Master Pressure Controller
OR

e Both individual spray valve controllers

GO TO Section 3.1, Pressure Control Malfunctions While

SRO Operating With a Pressurizer Bubble.

EVALUATOR NOTE: Dependent on crew response time, the PRT rupture

disk may fail causing containment radiation monitor
alarms.

Inform SSO to REFER to PEP-110, Emergency Classification
SRO and Protective Action Recommendations, AND ENTER the
EAL Network at entry point X.

RO MONITOR PRZ pressure by observing other reliable indication.

SRO | CHECK plantin MODE 1 OR 2. (YES)

RO CHECK PRZ pressure CONTROLLED. (YES)

RO CHECK PRZ pressure 2335 PSIG OR LESS. (YES)
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Operator Action Form ES-D-2

Op Test No.:

NRC  Scenario # 1 Event # 4 Page 2 f 52

Event Description:

Controlling PZR Pressure Channel (PT-444) Fails High

Time Position Applicant’s Actions or Behavior
CHECK ALL of the following PRZ PORYV block valves OPEN:
R0 e 1RC-117 (for PCV-445A SA) (YES)
e 1RC-115 (for PCV-445B) (YES)
e 1RC-113 (for PCV-44B SB) (YES)
CHECK that a malfunction of one or more of the following has
occurred:
o PT-444 (YES)
RO
e PK-444A (NO)
e PRZ heater(s) (NO)
o PRZ spray valve(s) or controller(s) (NO)
RO CHECK PK-444A controlling properly in AUTO. (NO)
PERFORM the following:
RO e VERIFY PK-444A in MANUAL
e ADJUST PK-444A output as necessary, to attempt to
restore and maintain PRZ pressure.
RO CONTROL PRZ pressure as follows:
PROCEDURE NOTE: If individual spray valve controllers are already in
MAN, do NOT return to AUTO.
RO CHECK BOTH PRZ spray valve controllers in AUTO AND

BOTH spray valves operating as desired. (YES)
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Operator Action Form ES-D-2

Op Test No.:

NRC  Scenario # 1 Event # 4 Page 28 of 52

Event Description:

Controlling PZR Pressure Channel (PT-444) Fails High

Time

Position

Applicant’s Actions or Behavior

RO

CHECK ALL PRZ heaters operating as desired. (YES)

e Manually OPERATE control switches for heater groups as
necessary to control PRZ pressure. (N/A)

RO

CHECK at least one of the following conditions present:
e PRZ pressure is UNCONTROLLED (NO)

e Status of a normal spray valve or a PRZ heater bank is
UNCONTROLLED (NO)

SRO

REFER TO Tech Spec 3.2.5 (DNB Parameters) AND
IMPLEMENT action where appropriate.
(Limit is 2185 psig — restore within 2 hours)

SRO

Completes an Equipment Failure Checklist and contacts WCC
for assistance.

EVALUATOR’S NOTE:

The Lead Evaluator can cue Event 5 (Loss of
Instrument Bus S-lll) after the negative rate trip alarms
have been reset. DO NOT INITIATE NEXT EVENT
UNTIL THESE ALARMS ARE RESET OR A REACTOR
TRIP WILL OCCUR.
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Op Test No.: NRC  Scenario # 1 Event # 5 Page 29 of 52
Event Description: Loss of Instrument Bus S-l
Time Position Applicant’s Actions or Behavior

EVALUATOR NOTE: A REACTOR TRIP COULD OCCUR FROM COMPLICATIONS
DURING THE LOSS OF THE INSTRUMENT BUS. THE
SCENARIO HAS BEEN VALIDATED ASSUMING THE
INSTRUMENT BUS ALTERNATE POWER IS RESTORED. IF
A TRIP OCCURS RESTORE POWER TO THE BUS ASAP.

BOOTH OPERATOR: VERIFY NEGATIVE RATE TRIP ALARMS ARE CLEAR
PRIOR TO INITIATION OF THIS EVENT.

BOOTH OPERATOR: Actuate Trigger 5 (Loss of Uninterruptible Power
Supply S-lil) on cue from the Lead Evaluator.
Indications Available: Multiple alarms associated with Loss of Instrument Bus
S-lil.

o Key Indicator is Row 3 of TSLB LIT

rhediate RO | PLACE Rod Control in MANUAL.
ction
iniediate | BOP | CHECK Instrument Bus Siil ENERGIZED. (NO)
PERFORM the following:
e PLACE Main FW Regulator Valves in MANUAL.
Immediate . .
Action BOP e VERIFY Main FW Regulator Bypass Valves in
MANUAL.
e CONTROL SG levels between 52% and 62%
(OMM-001 Att. 13 trip limits 30% and 73%)
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Op Test No.: NRC  Scenario # 1 Event # 5 Page 30 of 52
Event Description: Loss of Instrument Bus S-lll

Time Position Applicant’s Actions or Behavior
PROCEDURE NOTE: Loss of electrical power may require initiation of the

SHNPP Emergency Plan.

REFER TO PEP-110, Emergency Classification and Protective
SRO Action Recommendations, AND ENTER the EAL Network at
entry point X.

DETERMINE the affected bus (S-lll) and GO TO appropriate

SRO section (Section 3.1)

PLACE the affected NI Rod Stop Bypass switch to BYPASS at

RO the Detector Current Comparator Drawer.

RO RESTORE Tavg as necessary.

SRO CHECK the plant in Modes 1 through 4. (YES)

PROCEDURE NOTE: - SG PORVs may be controlled locally if needed.

Manually CONTROL the following based on the Instrument Bus

lost: (for S-ll1)
e Rod Control
CREW e ‘C SG PORV
e Main FW Reg Valves
e Main FW Reg Bypass Valves
SRO GO TO the applicable step based on the Instrument Bus lost.

(step 7)
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Operator Action Form ES-D-2

Op Test No.: NRC

Event Description:

Scenario # 1 Event # 5 Page 31 of 52

Loss of Instrument Bus S-lIl

Time Position Applicant’s Actions or Behavior
RO VERIFY PRZ Level Controller Selector Switch in CHAN
459/460. (YES)
PROCEDURE NOTE: If power is lost to instrument bus SllI (A Train), the

associated ESW header pressure instrument will read
low and the ESW pump will start on sensed low
pressure. ESW Screen Wash will be inoperable due to
loss of the ESW Screen Wash Pump discharge header
pressure permissive for starting the screen, causing
the associated EDG to be inoperable. Tech Specs 3.7.4
and 3.8.1.1 will apply.

EVALUATOR NOTE:

This event will also cause an ESW Pump to start. This
start will increase the cooling to containment and likely
cause an alarm due to low pressure in containment.

SRO

REFER TO the following Tech Specs:
e 3.7.4, Emergency Service Water
e 3.8.1.1, AC Sources — Operating
e 3.8.3.1 action ¢, Onsite Power Distribution
e (optional) 3.6.5, Vacuum Relief System

CREW

PERFORM OST-1023, Offsite Power Availability Verification
Weekly Interval Modes 1 - 6.

SRO

GO TO Step 9.

RO

CHECK Letdown in service. (YES)
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Operator Action Form ES-D-2

Op Test No.:

NRC  Scenario # 1 Event # 5 Page 32 of 52

Event Description:

Loss of Instrument Bus S-lll

Time Position Applicant’s Actions or Behavior
RO CHECK ALL PRZ heaters in service. (YES)
BOP CHECK ANY WC-2 Essential Chiller RUNNING. (NO)

EVALUATOR NOTE:

The crew may decide to NOT start the standby Chiller
based on getting alternate power restored to S-lll
which will cause the ‘A’ Chiller to automatically start.
If the crew elects to start the ‘B’ chiller OP-148 section
5.1 and 5.2 are included in the back pages of this
guide.

BOP START the standby chiller per OP-148, Essential Services
Chilled Water System.
CONTACT Maintenance to perform the following:
e CHECK the inverter and vital bus for indications of
CREW
grounds or other faults.
e CORRECT ANY problems found.
DISPATCH an operator to perform the following:
e CHECK the affected instrument inverter (7.5 KVA UPS
CREW PANEL Slil for ANY of the following:
o Red OVERCURRENT I-IL light LIT (NOTE: I-IL
stands for Current indicating light)
o Obvious signs of damage
BOOTH OPERATOR: When dispatched to investigate UPS Panel Slil, wait 1

minute and then report that the Red OVERCURRENT
I-IL light is LIT and there is a faint acrid odor in the
area.
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Op Test No.: NRC  Scenario # 1 Event # 5 Page 33 of 52
Event Description: Loss of Instrument Bus S-1iI
Time Position Applicant’s Actions or Behavior

Direct the TRANSFER of Instrument Bus to the alternate power

CREW supply per OP-156.02, Section 8.7, AC Electrical Distribution.

BOOTH OPERATOR: When directed by the Main Control Room to transfer
Instrument Bus lll to its alternate power supply.
(If not already done) Inform crew that the ATWS panel
Bypass switch needs to be placed in BYPASS.

Run APP eps INSTR_BUS_UPS_III_ALT. This APP
takes approximately 3 minutes to complete. Once the
APP is complete, report transfer complete to the MCR.

EVALUATOR NOTE: Once the transfer to the alternate power supply is
performed the tripped WC-2 Essential Chiller will
automatically restart.

PROCEDURE NOTE: Loss of power to PIC CAB-4 (fed from Instrument Bus
SIV) will result in bistables P-476B, P-486B and P-496B
(differential pressure bistables used in AFW isolation
logic) being inoperable. Tech Spec Table 3.3-3, Action
19, requires the associated channels to be placed in a
tripped conditions within six hours. These bistables
are energized to trip. If power is not restored within six
hours, Action 19 cannot be carried out and Tech Spec
3.0.3 will be applicable.

SRO REFER to Tech Specs

BOOTH OPERATOR: IF SRO is not evaluating Tech Specs call as the MSO and ask
what Tech Spec the plant is currently in.
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Op Test No.: NRC  Scenario # 1 Event # 5 Page 34 of 52
Event Description: Loss of Instrument Bus S-1l
Time Position Applicant’s Actions or Behavior

RO CHECK the affected Instrument Bus ENERGIZED. (YES)

LEAD EVALUATOR: Lead Evaluator can cue Event 6 (MSLB on ‘A’ SG
Inside Containment) AFTER alternate power has been
restored to Instrument Bus S-lil.
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Op Test No.: NRC  Scenario # 1 Event # 6.7.8.9 Page 35 of 52

Event Description: MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails
AFW Automatic Isolation fails
CSIP ‘B’ fails to start from Load Sequencer

Time Position Applicant’s Actions or Behavior

EVALUATOR NOTE: A Main Steam Line Break inside Containment will
occur and progressively worsen over the next five
minutes. The crew should enter and carry out actions
of PATH-1. The crew should diagnose that there is no
LOCA in progress and transition to EPP-014, Faulted
Steam Generator Isolation.

The automatic Main Steam Line Isolation signal (which
should occur at 3 psig in Containment) is failed. The
crew will have to manually isolate the Main Steam
Isolation Valves (MSIVs). Once the crew has manually
shut the MSIVs, it will be identifiable that the ‘A’ Steam
Generator is faulted inside Containment.

The AFW Auto Isolation will not occur and the crew
will have to manually isolate AFW flow to the ‘A’
Steam Generator. In addition, the ‘B’ CSIP will fail to
start automatically from the ‘B’ Sequencer. The pump
can be started by the operator. The scenario ends
when Safety Injection has been terminated and the
crew transitions to EPP-008, Sl Termination

BOOTH OPERATOR: On cue from the Lead Evaluator, insert Trigger 6
(MSLB on ‘A’ SG Inside Containment)

Indications Available:

. ALB-028-5-1 CONTAINMENT AIR HIGH VACUUM will
unexpectedly clear (in due to earlier ESW Pump start)

o ALB-028-8-5 COMPUTER ALARM VENTILATION SYSTEM
o Rising pressure in containment
o Rising temperature in containment
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Op Test No.:

NRC

Event Description:

Scenario # 1 Event # 6.7.8.9 Page 36 of 52

MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails

AFW Automatic Isolation fails

CSIP ‘B’ fails to start from Load Sequencer

Time

Position

Applicant’s Actions or Behavior

SRO

Enters PATH-1

RO

VERIFY Reactor Trip:

e AUTO or MANUAL Reactor Trip successful:

e CHECK for any of the following:

e Trip breakers RTA and BYA OPEN (YES)

e Trip breakers RTB and BYB OPEN (YES)

e ROD Bottom lights LIT (YES)

e NEUTRON flux decreasing (YES)

BOP

VERIFY Turbine Trip:

e CHECK for any of the following:

e ALL turbine throttle valves — SHUT (YES)

e ALL turbine governor valves — SHUT (YES)

BOP

VERIFY power to AC Emergency Buses

e 1A-SA AND 1B-SB Buses energized by off-site power or
EDG’s. (YES)
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Op Test No.: NRC _ Scenario # 1 Event # 6.7.8.9 Page 37 of 52
Event Description: MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails
AFW Automatic Isolation fails
CSIP ‘B fails to start from Load Sequencer
Time Position Applicant’s Actions or Behavior
RO CHECK Sl Actuation:
CHECK for any of the following — LIT
o Sl Actuated bypass permissive light (NO)
e ALB-11-2-2 (NO)
e ALB-11-5-1 (NO)
e ALB-11-5-3 (NO)
e ALB-12-1-4 (NO)
CHECK Sl Actuation criteria:
RO e CNMT pressure - GREATER THAN 3.0 PSIG (YES)
e PRZ pressure — LESS THAN 1850 PSIG (NO)
e Steam pressure — LESS THAN 601 PSIG (NO)
RO S| Actuation — REQUIRED (YES)
RO Verifies Sl auto actuation
SRO Perform the following:
e Initiate monitoring the Critical Safety Function Status
Trees.
e Evaluate EAL Network using entry point X.
CREW | Foldout A Applies.
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Op Test No.:

NRC

Event Description:

Scenario # 1 Event # 6.7,89 Page 38 of 52

MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails

AFW Automatic Isolation fails

CSIP ‘B’ fails to start from Load Sequencer

Time

Position

Applicant’s Actions or Behavior

RO

Verify All CSIPs AND RHR pumps — RUNNING (NO)

RO

START ‘B’ CSIP

RO

Check Sl Flow:

e Sl flow - GREATER THAN 200 GPM (YES)

e RCS pressure - LESS THAN 230 PSIG (NO)

BOP

Check Main Steam Isolation:

Main Steam Isolation — ACTUATED (NO)

Check Main Steam Isolation actuation criteria:

e Steam line pressure - LESS THAN 601 PSIG
(YES/NO)

e CNMT pressure - GREATER THAN 3.0 PSIG (YES)

e Manual closure of all MSIVs AND bypass valves is
desired.

BOP

Main Steam Isolation — REQUIRED (YES)

BOP

Verify all MSIVs and bypass valves - SHUT
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Op Test No.:

NRC

Event Description:

Scenario # 1 Event # 6,7.89 Page 39 of 52

MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails

AFW Automatic Isolation fails

CSIP ‘B’ fails to start from Load Sequencer

Time

Position

Applicant’s Actions or Behavior

RO

Check CNMT Pressure — HAS REMAINED LESS THAN 10
PSIG (NO)

NOTE: Crew may set an early manual actuation setpoint
and manually align spray prior to an auto actuation set
point being reached.

e Verify Containment Spray actuated

e Secure RCP’s (based on Phase B or RCS Press <1400
psig and Sl flow > 200 gpm)

CREW

Identifies Containment Adverse Conditions

BOP

Check AFW Status:

e AFW flow - AT LEAST 210 KPPH AVAILABLE

BOP

Verify Alignment Of Components From Actuation of ESFAS
Signals Using Attachment 6, Safeguards Actuation Verification,
While Continuing With This Procedure.

RO/BOP

Control RCS Temperature:

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

RO/BOP

Check PRZ PORVs AND Spray Valves:

e Verify AC buses 1A1 AND 1B1 - ENERGIZED

e Check PRZ PORVs - SHUT
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Op Test No.: NRC  Scenario # 1 Event # 6.7.8.9 Page 40 of 52

Event Description: MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails
AFW Automatic Isolation fails
CSIP ‘B’ fails to start from Load Sequencer

Time Position Applicant’s Actions or Behavior

e Check block valves — AT LEAST ONE OPEN

e PRZ spray valves - SHUT

RO/BOP | Identify Any Faulted SG:

Check for any of the following:

e Any SG pressures - DECREASING IN AN
UNCONTROLLED MANNER (YES)

e Any SG - COMPLETELY DEPRESSURIZED (NO)

GO TO EPP-014, FAULTED STEAM GENERATOR

SRO | |SOLATION, Step 1

| EPP-014, FAULTED STEAM GENERATOR ISOLATION

PROCEDURE CAUTION:
e At least one SG must be maintained available for RCS cooldown.

e 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.
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Op Test No.: NRC  Scenario # 1 Event # 6.7.8.9 Page 41 of 52

Event Description: MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails
AFW Automatic Isolation fails
CSIP ‘B’ fails to start from Load Sequencer

Time Position Applicant’s Actions or Behavior

Critical

Task BOP/RO | Check MSIVs AND Bypass Valves:

e  Verify all MSIVs — SHUT (YES)
o MSIVA 1MS-80
o MSIVB 1MS-82
o MSIVC 1MS-84

e Verify all MSIV bypass valves — SHUT (YES)
o MSIVA 1MS-81
o MSIVB 1MS-83
o MSIVC 1MS-85

BOP/RO | Check Any SG NOT Faulted:

e Any SG pressure - STABLE OR INCREASING (YES)

BOP/RO | Identify Any Faulted SG:

e Check for any of the following:

e Any SG pressure - DECREASING IN AN
UNCONTROLLED MANNER

e Any SG - COMPLETELY DEPRESSURIZED

BOP/RO | Isolate Faulted SG(s):

e Verify faulted SG(s) PORV - SHUT

e Verify main FW isolation valves - SHUT
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Op Test No.: NRC  Scenario # 1 Event # 6.7.8.9 Page 42 of 52

Event Description: MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails
AFW Automatic Isolation fails
CSIP ‘B fails to start from Load Sequencer

Time Position Applicant’s Actions or Behavior

e  Shut faulted SG(s) steam supply valve to TDAFW pump —
SHUT

e SGB:1MS-70
e SGC:1MS-72

e Verify main steam drain isolation(s) before MSIVs - SHUT:
e SG A: 1MS-231
e SG B: 1MS-266
e SG C: 1MS-301

e Verify SG blowdown isolation valves - SHUT

e  Verify main steam analyzer isolation valves - SHUT

BOP/RO | Check CST Level - GREATER THAN 10%

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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Op Test No.: NRC

Event Description:

Scenario # 1 Event #

43

2

Page of 52

6.7.8.9

MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails

AFW Automatic Isolation fails

CSIP ‘B’ fails to start from Load Sequencer

Time Position

Applicant’s Actions or Behavior

BOP/RO

Check Secondary Radiation:

e Check for all of the following:

SG blowdown radiation — NORMAL
Main steamline radiation - NORMAL

BOP/RO

Check SG Levels:

Any level - INCREASING IN AN UNCONTROLLED
MANNER (NO)

BOP/RO

Check If SI Has Been Terminated:

Sl flow - GREATER THAN 200 GPM

EVALUATOR NOTE:

Adverse values apply since containment pressure has
exceeded 3 psig. Adverse values are in brackets and
bolded where applicable.

BOP/RO

Check S| Termination Criteria:

Check Subcooling - GREATER THAN 10°F [40°F] - C
20°F [50°F] - M
(YES)

Note the ‘C’ and ‘M’ above refers to how subcooling is
calculated. ‘C’ is by the Computer, ‘M’ is Manual
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Op Test No.:

NRC

Event Description:

Scenario # 1 Event # 6.7.8.9 Page 44 of 52

MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails

AFW Automatic Isolation fails

CSIP ‘B’ fails to start from Load Sequencer

Time

Position

Applicant’s Actions or Behavior

Check secondary heat sink by observing any of the following:
e Levelin at least one intact SG — GREATER THAN 25%
[40%] (YES)

e Total feed flow to SGs - GREATER THAN 210 KPPH
(YES)

e RCS pressure - STABLE OR INCREASING (YES)

e PRZlevel - GREATER THAN 10% [30%] (YES)

BOP/RO

Reset Sl.

CREW

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

BOP/RO

Reset Phase A AND Phase B Isolation Signals.

BOP/RO

Establish Instrument Air AND Nitrogen To CNMT:

¢  Open the following valves:
o 1lA-819
e 1SI-287

BOP/RO

Stop All But One CSIP.

BOP/RO

Check RCS Pressure - STABLE OR INCREASING (YES)
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Operator Action Form ES-D-2

Op Test No.:

NRC _ Scenario # 1 Event # 6.7.89 Page 45 of 52

Event Description:

MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails

AFW Automatic Isolation fails

CSIP ‘B’ fails to start from Load Sequencer

Time

Position

Applicant’s Actions or Behavior

BOP/RO

Isolate High Head SI Flow:

Check CSIP suction - ALIGNED TO RWST (YES)

Open normal miniflow isolation valves:
e 1CS-182
e 1CS-196
e 1CS-210
e 1CS-214

Shut BIT outlet valves:
e 1SI-3
e 1SI4

Verify cold leg AND hot leg injection valves - SHUT
e 1SI-52

e 1SI-86

e 1SI-107

Observe CAUTION prior to Step 21 AND GO TO Step 21.

PROCEDURE CAUTION:

High head Sl flow should be isolated before
continuing.

BOP/RO

Establish Charging Lineup:

Shut charging flow control valve: FK-122.1

Open charging line isolation valves:

e 1CS-235
e 1CS-238
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Op Test No.: NRC  Scenario # 1 Event # 6.7.89 Page 46 of 52
Event Description: MSLB on ‘A’ SG Inside Containment
Automatic MSLI fails
AFW Automatic Isolation fails
CSIP ‘B fails to start from Load Sequencer
Time Position Applicant’s Actions or Behavior
PROCEDURE NOTE: RCS temperature must be stabilized to allow
evaluation of PRZ level trend.
BOP/RO | Monitor RCS Hot Leg Temperature:

e Check RCS hot leg temperature — STABLE (YES)

PROCEDURE CAUTION: Charging flow should NOT exceed 150 GPM to prevent

damage to the regenerative heat exchanger.

BOP/RO

Control Charging Flow To Maintain PRZ Level:

e Control charging using charging flow control valve:
e FK-122.1

e Maintain charging flow less than 150 GPM.

e PRZ Level - CAN BE MAINTAINED STABLE OR
INCREASING

~ | BoPRO

| GO TO EPP-008, SI TERMINATION, Step 1.

TERMINATE THE SCENARIO
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OP-148 Sections 5.1 and 5.2

50  STARTUP
54,  Startup Train A-SA {(B-SB) from Main Controf Room or Local Panel

5.1.1. Initial Conditions

NOTE: Section 5.2, Placing Standby Train in Operation, should be used when

swapning Trains of EBCWS.

1. Mo Chiller Train s in service.
System flad and veniad per Section 8.1

System lineup Aftachments 1 and 2 are complete.

2w

For mon-emergency starts the prestart checks of Altachment & have bean
performed and an cperaior should be present 1o oheerve start of chiller.

n

Section 8.12 Manual Chiller Reset has been performed, ¥ necessary dus
o chiller trip.

&

The L O heaters have ean in service for twelve hours. {Sse Precaution
and Limitation 4.0.3 for applicability of this Iniial Condition)
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Form ES-D-2

OP-148 Sections 5.1 and 5.2

5.1.2. Procedural Steps

Whenever an "A" Train component is referred to in the body of this procedure
it's "8" Train coundarpart will immeadisialy foliow, encinzed by parentheses.

EER 95-00142 has evaluated and determined that long-term closure of the

supply and return valves o the NNS AH units will not affect operability of the
Ezzential Services Chiller system. The next two sleps will align the NNS AH

units howaver, i it is desired o maintzin the NK2 isoiation valves shut, then

sieps 5121 and 5.1 2.1 may be skipped.

1. ISOLATE the supply and refum valves to the NNS AH units from the train
inat will not be placed in service by shulling the following valves:

HOH-125 88 (1CH-186 8B) CHILLED WATER FROM NESSR FAN
CLRS IBOL.

1CE-126 3A (1CH-187 34}  CHILLED WATER FROM KESSR FAN
CLRS IS0L.

TCH-115 8A (1CH-148 5B}  CHILLED WATER TGO KESSR FANS CLR

BOL

TCBE-116 8B (1CH-14% 3A) CRILLED WATER T NESSR FAN CLES
IS0L

2. ALIGHN the supply and return valves to the NNS AH units associated with

e frain that will be placed In service by opening the following valves:

1CH-125 3B (1CH-186 8B} CHILLED WATER FROM NEB3R FAN
CLRS B0L.

1CH-126 84 (1CHE-187 84} CHILLED WATER FROM NESSRE FAN
CLRE B3O

JCH-115 8A (1CH-148 8B} CHILLED WATER TC NESSRE FANS CTLR
800

POH-116 88 (1CH-1459 84}  CHILLED WATER TO NESSR FAM CLRS
BOL
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Appendix D Operator Action Form ES-D-2

OP-148 Sections 5.1 and 5.2

5.1.2 Procedural Steps {condinued)

NOTE: 7The local alarm indication for iow chilled water flow and ow chilled water

femperature will lock in undil manualy reset a7 the WC-2 control pansgl.

w

START WC-2 Chiller 1A-BA {18-8B) Chilled water pump P-4 1o esiablish
chilied water flow.

4. &% the Local Control panel, RESET the Low Chilled Water Flow alarm
using the CHILLED WATER NO FLOW TRIP INDICATION RESET
push-hutton.

i the unit cycles off due o low chilled water fiow or low chilled waler
femperature, the unit will avtomatically restart ¥ all start permissive conditions
exist.

An anti-recycie Tegture pravents more than one normal siart within a
30 minute period. This anti-recycle featurs i= bypassed upon any automatic
siart signal from the ESF sequencer,

After going to 8TART an the Chiller Cantrol Switch, the oif pump will sfart and
biring o pressure up 1o nommal operating pressure prior to chiller start.

OPT-1512 mtales the Temperature Control Point potentiometer to clean the
syrfaces. While OPT-151 2 restores the potentiomeler o its original position,
it iz possible that due to the surface cleaning the characieristics of the
potentiometer have changed sufficiently 1o require a manuai temperature
adjustment per Saction 214 of this procedure. This will be delermined by
ranitoring temperaiure after chiller siart in the foliowing Step.

5. START the chiller by performing one of the following:

A. At AEP-1, PLACE Waler Chiller Compressar WC-2 A-84
(WC-2 B-8B) control switch o the START position and release.

OR

fx. DEPRESS the START push-button st the local control panel with
the Local Select switch in the LOCAL position.
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Appendix D Operator Action Form ES-D-2

OP-148 Sections 5.1 and 5.2

5.2. Placing Standby Train In Operation

NOTE: iisnecessary to shifl associated trains of HVAC units when shifting rains of
Essential Services Chilled Waler,

NOGTE:  This Section is written for swapping from Train B ESCW to Train A ESCW,
with componerts for swapping from Train AESCW o Train B ESCW iIn
parenheses.

5.2.1. Initial Conditions

1. Service water is baing suppifed fo the non-operating chiffer WC-2 14-84A
WC-2 18-5B1

2. Cine train of EBCW is already in operation.

3. For norn-emergency staris the prestart checks of Atlachment 5 have been
performed and an operalor should be present fo cheerve start of chifler.

4. Section 312, Manust Chiller Reset performed if necessary for
non-operating chilfer,

A, The LO. haaters have heen in sapvice for twelve hours. (Sse Precaution
and Limiiation 4.0.3 for applicability of thiz inifial Condition}

5.2.2. Procedural Steps

NOTE: The local alarm indication for low chilied water flow and low chilled water
temperature wilt lock in wndll manually reset 31 the WiC-2 control pansl.

NOGTE: i starting the chiller compressor is delaved following the start of the P-4
Fump in the next Step, the compressor oil could cool down o the point that
the compressor will rip on low oil pressurs.

1. A% AEP-1 8TART the non-opersting Chiller WC-2 A-84 (B-28) Chilled
YWater Pump P-4 A-834 (B-58) to estallish chilled water flow in the
non-operating rain.

)

At the Local Control panel, RESET the Low Chilled Water Flow alarm
using the CHILLED WATER NO FLOW TRIP INDICATION RESET
push-ttton.
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Appendix D Operator Action Form ES-D-2

OP-148 Sections 5.1 and 5.2

5.2.2 Procedural Steps (continued)

MOTE: OPT-1512 rotates the Temperature Controd Point potentiometer to ¢lean the
surfaces. While OPT-1512 restores the polentiomater o 43 original position,
it i3 possile that dus to the swrface cleaning the characterigtics of the

potentiometer have changsd sufficiently to require 3 manual femperature
adjustiment per Section 2.14 of this procedure. This will be determined by
monitoning femperasture after chiller slart in the foliowing Step.

3 START the chiller by performing ONE of the following:

3. A AEP-1, PLACE Water Chiller Compressor WiC-2 A-8A
{\W(-2 B-SB) control switch io the START position AND RELEASE.

OR

b DEPRESS the START push-button af the local contral panel with
the local select switch in the LOCAL position.

4. PLACE guditional safely related air handiers in service prior to switchover
of the nonessential header.

ESR 99-00142 has svziuated and determined tha! long-tam closure of the
supply and returmn valves (o the NNG AH unils will not affect operaliiity of the
Eszential Services Chiler system. The next tan Steps will align the NNB AH

units howewer, If it is desired o mainizin the NNS izoiation valves shut, then
sieps 5225 and 5 2 2.6 may he skipped.

i

ISOLATE the supply and relum ’ma%ués to the NS AH units from the train
that was already operating by shuting the following valves:

1CH-195 8B (1CH-125 38}  CHILLED WATER FROM NESSR FAN
CLRE i50L

1CH-197 BA (1CH-126 84) CHILLED WATER FROM NESER FAN
CLRS IB0L

1CH-148 8B (1CH-115 84} CHILLED WATER TO NESSR FANS
CLRECL

1CH-149 SA (1CH-118 88} CHILLED WATER TO NESSR FAN
CLRS iS0L
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Appendix D Operator Action Form ES-D-2

OP-148 Sections 5.1 and 5.2

5.2.2 Procedural Steps {continued)

5

ALIGN NME AB units to the frain that will remain operating by opening the
foltowing valves:

TCH-125 3B (1CHE-196 8B} CHILLED WATER FROWM NESER FAN
CLRS I80L.

1CHE-1268 3A (1CH-197 84) CHILED WATER FROM NESER FAN
CLES 300

TCH-115 BA (1CH-148 8B) CHILLED WATER TO MESEBR FANS
CLR BOL

TCH-116 8B (1CH-140 8A)  CHILLED WATER TD KESBR FAN
CLRES IS0OL

7. IF shifting chillers fo support placing the standby safpty equipment train in
service,
THEN PERFORM Altachment 8.

Service water {0 the chiller condenszer will isolate 30 seconds after the chiller

has stopped, 3W FROM WC-Z B-3B (A-53A) CONDENSER 183W-1208 38
{18W-1055 3A) will close.

8. STOP the chiller by performing one of the fallowing:

a. At AEP-1, PLACE Waler Chiller Compressol WC-2 B-58 (A-84)
control switch o the 8TOP position and relesse.

OR

b GEPRESS the 3TOF push-button & the jocal control panel with the
local select switch in the LOCAL position.

9. A1 AEP-1, 8TOP the Chiller WC-2 B-3B {A-8A) Chilled Water Pump P-4
B-SB (&-34) in the frain just secured.
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Scenario 2 Turnover

Plant Status

e During the last week Main Turbine vibrations have increased to the point that
Plant Management determined a plant shutdown is required. The Reactor will be
taken to HSD and the Main Turbine taken off line to perform balance shots.

e The unit is at ~ 39 percent power with a downpower ramp being held through
shift turnover. During the ramp down Main Turbine vibrations have returned to
normal levels. Plant Management has directed the shutdown to continue.

e The Load Dispatcher requests that the downpower continue at 4 DEH Units/min.

o GP-006 step 15 is in progress with step 16 completed

e Middle of life conditions

e An RCS Boron sample take 30 minutes ago was 1116 ppm

e “A” Train equipment is in service

e Motivating air is isolated per OP-133

e Normal Dayshift

* Status Board is updated

Equipment OQut of Service:

e “B” SG has a 4 Gallon Per Day tube leak
“B” RHR Pump is under clearance for 1 hour for breaker inspection.
OWP-RH-02 completed; T.S. 3.5.2.a (72 hour LCO). “A” RHR Pump is
protected.
e “B” Containment Spray pump, under clearance for 2 hours for motor
replacement; OWP-CT-02 completed; T.S. 3.6.2.1 (72 hour LCO).
“A” Containment Spray pump is protected.

Reactivity Plan/Brief:

e Use attached Reactivity Plan to take unit off line at 4 DEH Units/Min.

Risk Assessment:

¢ Qualitative YELLOW due to downpower
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This is the reactivity plan for the Cycle 15 MOL Shutdown at
4MWe/minute.

POWERTRAX Operating Strategy Generator Module
Cy15MOC/Shtdwna/shtdwnc

Date: Today

Time: Now

Page: 1

Step Date Time Power ppmB GalBor Gal Dil R Step AFD AO-XE K Effective

1 000201 060000 100.0 '1025 103 0 218 -47 1.5 0.99533
2 000201 061000 95.8 1037 94 0 210 -40 1.5 0.99535
3 000201 062000 91.7 1048 83 0 205 -3.3 1.5 0.99534
4 000201 063000 87.5 1058 77 0 200 2.8 1.5 0.99535
5 000201 064000 833 1067 64 0 195 24 14  0.99535
6 000201 065000 79.2 1074 62 0 19 2.2 1.3 0.99535
7 000201 070000 75.0 1082 55 0 185 2.1 1.2 0.99535
8 000201 071000 70.8 1088 48 0 180 -2.1 1.1  0.99534
9 000201 072000 66.7 1093 45 0 175 -2.2 1.0 0.99534
10 000201 073000 62.5 1098 42 0 170 23 09 099534
11 000201 074000 58.3 1103 39 0 165 23 0.8 0.99534
12 000201 075000 54.0 1108 29 0 160 23 0.7 0.99534
13 000201 080000 50.0 1111 30 0 155 24 0.6 0.99534
14 000201 081000 45.8 1115 25 0 150 23 05  0.99533
15 000201 082000 41.7 1117 24 0 145 22 04 099534
16 000201 083000 37.5 1120 22 0 140 -2.1 0.4  0.99533
17 000201 084000 333 1123 18 0 135 -1.8 03 0.99533
18 000201 085000 29.2 1125 58 0 130 -14 02 099533
19 000201 090000 25.0 1131 11 0 130 -0.7 0.1 0.99532
20 000201 091000 21.0 1132 12 0 125 -04 -0.0 0.99533
21 000201 092000 17.0 1134 10 0 120 0.0 -0.1 0.99533
22 000201 093000 13.0 1135 15 0 115 03 -02 099533
23 000201 094000 9.0 1137 20 0 110 0.6 -04 0.99533
24 000201 095000 50 1139 62 0 105 0.6 -0.5 099533
~25 000201 100000 0.0 1146 100 0.0 -0.6 0.99533
1048 0
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Appendix D Scenario Outline Form ES-D-1
Facility: SHEARON-HARRIS Scenario No.: 2  Op Test No.: 05000400
Examiners: Operators:

Initial Conditions: .

1C-28, MOL, 39% power

‘B’ RHR Pump Out of Service for inspection

‘B’ Containment Spray Pump out of service to replace its motor

4 GPD tube leak on ‘B’ Steam Generator

Turnover: e  Normal shutdown is in progress IAW with GP-006, Normal Plant Shutdown,
due to elevated vibrations on Main Turbine at 100% power. Vibrations have
subsided but Shutdown is to continue to perform inspection on Turbine.
Currently in progress on Step 15 of GP-006 with Step 16 completed.

Critical Task: e  Trip RCPs once RCP Trip Foldout Criteria is met and prior to exiting PATH-1

e  Align ‘A’ Containment Spray System for operation prior to containment
pressure exceeding 35 psig
Event Malf. No. | Event Event
No. Type* Description
1 N/A N - BOP, Lower Power
SRO
R-RO
2 HVA04 C - BOP, Trip of the running ESCWS Chiller (WC-2 A-SA)
SRO
TS-SRO
3 TT:144, | - RO, Letdown TT-144 fails low and the Letdown Divert Valve, TCV-144, fails to
JTB143B SRO operate automatically
4 LT:476 | - BOP, SG ‘A’ Controlling Level Transmitter fails high
SRO
TS - SRO
5 RCS14C C-RO, RCP ‘C’ #1 Seal fails
SRO
TS - SRO
RCS18A M—ALL SBLOCA inside containment (100% severity)
RHRO1A C -RO, ‘A’ RHR Pump trips on overcurrent on start
SRO
8 ZRPK645A | C - RO, Cnmt Spray Pump ‘A’ Discharge Valve, 1CS-50, and CSAT Additive
SRO Valve, 1CS-12, fail to OPEN automatically on a CSAS
* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 2

Scenario Summary:

The plant is at 39% power in middle of life. The crew is lowering power in accordance with GP-
006, Normal Plant Shutdown, due to elevated vibrations observed on the Main Turbine at 100%
power. Vibrations have subsided since power has been reduced, but shutdown is to continue
so that an inspection of the Main Turbine can be performed. Currently the 'B' RHR pump is out
of service, the ‘B’ Containment Spray Pump is out of service, and there is a 4 GPD tube leak on
'B' Steam Generator.

The first event is for the crew to continue lowering power in accordance with their turnover. ltis
expected that the SRO will conduct a reactivity brief, the RO will borate as necessary to lower
power, and the BOP will operate the DEH controls as necessary to reduce turbine load.

The second event, a trip of the running A-SA ESCWS Chiller, can be inserted once the
downpower has been observed to the extent necessary. The crew will respond to various
alarms, diagnose the event, and enter AOP-026, Loss of Essential Chill Water System. This will
direct starting the ‘B’ Train ESCWS Chiller. The SRO should evaluate Tech Spec 3.7.13,
Essential Services Chilled Water System. Note that the ‘A’ Chiller will be inoperable for the
remainder of the scenario and this will impact plant response during the Major Event in that this
failure will prevent Load Block 9 from energizing.

The third event, a failure of the Letdown Temperature Transmitter, TT-144, can be inserted
once the ‘B° ESCWS Chiller has been started and ventilation properly aligned. 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 to restore
temperature and divert letdown around the demins. From the initiation of the trigger it takes
~2.5 minutes to cause an alarm.

The fourth event is the 'A' Steam Generator Controlling Level Transmitter, LT-476, failing high
and can be inserted once the crew has control of letdown temperature. This will require
operator action to take manual control of ‘A’ Main Feedwater Regulating Valve and stabilize
level. The SRO should evaluate Tech Specs 3.3.1, Reactor Trip Instrumentation, and 3.3.2,
ESF Instrumentation.

The fifth event, a failure of the ‘C’ RCP #1 Seal, can be inserted once ‘A’ Steam Generator
Level has stabilized and is under control of the crew. The crew should enter AOP-018, Reactor
Coolant Pump Abnormal Conditions, and evaluate the seal malfunction. The crew should
identify the ‘C’ RCP #1 seal as failed. Since power is less than 49%, they should stop the ‘C’
RCP and shut 1CS-437, ‘C’ RCP #1 Seal Water Return valve, between three and five minutes
after securing the RCP. Once the RCP is stopped and its seal water return valve is shut, then
the major event will be initiated. The SRO should evaluate Tech Spec 3.4.1.1, Reactor Coolant
Loops and Coolant Circulation.

The major event is a SBLOCA (100% severity) from the ‘A’ Loop. The crew should carry out
immediate actions of PATH-1. The earlier failure of A-SA ESCWS Chiller will prevent the ‘A’
Sequencer from reaching Load Block 9. The BOP should manually actuate the MAN PERM
switch to enable manual loading on the A-SA bus (due to the earlier trip of the A-SA ESCWS
Chiller). Shortly after entering PATH-1, the crew should recognize that the Foldout Criteria for
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 2

securing all RCPs has been met and carry out that action. Pressure in containment will
continue to rise due to the LOCA and a Containment Spray Actuation will be required.

The ‘A’ Cnmt Spray Pump will start automatically, but 1CS-50, ‘A’ Cnmt Spray Pump Discharge
valve, and 1CS-12, Cnmt Spray Additive valve, will fail to open automatically. The crew should
identify this failure and manually open both valves. Since ‘B’ Cnmt Spray Pump is under
clearance, there will be no spray flow to containment until the ‘A’ Cnmt Spray Pump Discharge
valve is manually opened.

The ‘A’ RHR Pump will start automatically from the sequencer and then immediately trip on
overcurrent. The RO should identify this failure but the pump cannot be manually started. The
loss of RHR will result in the crew exiting PATH-1 and going to EPP-012, Loss of Emergency
Coolant Recirculation, to address the loss of RHR capability. The ‘B° RHR Pump is under
clearance for routine maintenance and can be made available by the booth operator once the
crew has entered EPP-012 (or if FRP-P.1 entry was required prior to EPP-012 entry) and the
request has been made to restore ‘B’ RHR Pump to service. Due to the rapid cooldown an
Orange conditions will occur for Core Cooling. This will require the crew to implement FRP-P.1.
The crew will progress through FRP-P.1 until they are required to perform a soak for 1 hour.
Terminate the scenario once the crew determines a soak is required and start to carry out
actions of other procedures that do NOT cause an RCS cooldown OR increase pressure.
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 2

SIMULATOR SETUP

SPECIAL INSTRUCTIONS

Ensure GP-006 is marked up as appropriate for downpower.
Provide Reactivity Plan for downpower

Go to RUN until annunciator ALB-01 4-4 is ON

Check RODUP to ensure rod position correct and update if needed

INITIAL CONDITIONS:

PRE-LOAD:

TRIGGERS:

IC-28, MOL, 39% power

‘B’ RHR pump has a CIT installed, protect ‘A’ RHR pump switch
‘B’ CT pump has a CIT installed, protect ‘A’ CT pump switch
Place red bars on annunciators

if cns008 RACK_OUT ('B' Cnmt Spray Pump Out Of Service

imf zrpk645a FAIL_ASIS (‘A' Cnmt Spray Pump Discharge and Spray Additive Valves
fail to open automatically)

irf rhr023 RACK_OUT ( 'B' RHR Pump Out of Service for Oil Replacement due to
contaminants)

imf rhr01a TRUE ('A' RHR Pump trips on overcurrent immediately upon start)

ET-2:

ET-3:

ET-4:

ET-5:

ET-6:

imf hva04 (2 00:00:00 00:00:00) Train_A
Trip of the Running Chiller

imf tt:144 (3 00:00:00 00:00:00) 50.0 00:00:00

imf jib143b (3 00:00:00 00:00:00) FAIL_ASIS

Event 2, Letdown Temp Transmitter fails high, Auto divert fails (takes ~2.5 min to
show)

imf t:476 (4 00:00:00 00:00:00) 100.0 00:00:00
SG ‘A’ Controlling Level Transmitter fails High

imf rcs14c¢ (5 00:00:00 00:00:00) 15 00:00:00 O
RCP 'C' Number 1 Seal Failed

imf rcs18a (6 0 0) 100
SBLOCA
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 2

CAEP

IDescription of NRC2CAEP

l1C-28, MOL, 39% power

I'B' RHR pump is Out of Service

’C’ Containment Spray Pump Out of Service
14 gpd tube leak on 'B' Steam Generator

'Preloads

I 'B' Cnmt Spray Pump Out Of Service
irf cns008 (n 00:00:00 00:00:00) RACK_OUT

I 'A' Cnmt Spray Pump Discharge and Spray Additive Valves fail to open automatically
imf zrpk645a (n 00:00:00 00:00:00) FAIL_ASIS

' 'B' RHR Pump Out of Service for Oil Replacement due to contaminants
irf rhr023 (n 00:00:00 00:00:00) RACK_OQUT

I 'A' RHR Pump trips on overcurrent immediately upon start
imf rhr01a (n 00:00:00 00:00:00) TRUE

IEvent Triggers

IEvent 2, Trip of the Running Chiller
I Note that this failure will prevent Load Block 9 from energizing later in scenario
I Component - BOP
I Tech Spec - SRO
imf hva04 (2 00:00:00 00:00:00) Train_A

IEvent 3, Letdown Temp Transmitter fails high, Auto divert fails (takes ~2.5 min to show)
I Instrument - RO

imf tt:144 (3 00:00:00 00:00:00) 50.0 00:00:00

imf jtb143b (3 00:00:00 00:00:00) FAIL_ASIS

IEvent 4, SG 'A' Controlling Level Transmitter fails High
' Instrument - BOP
imf 1t:476 (4 00:00:00 00:00:00) 100.0 00:00:00

IEvent 5, RCP 'C' Number 1 Seal Failed
I Component - RO
imf rcs14c¢ (5 00:00:00 00:00:00) 15 00:00:00 O

Event 6, SBLOCA
' Major - ALL
imf rcs18a (6 0 0) 100

IEvent 7, Enter EPP-012 due to loss of RHR capability
I EOP Contingency Procedure
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 1 Page 6 of _46
Event Description: Lower Power
Time | Position | Applicant’s Actions or Behavior
LEAD EVALUATOR: Cue Event 2 (trip of A-SA ESCWS Chiller) when
downpower has been observed to the extent
nhecessary.
EVALUATOR NOTE: The crew has been directed to lower power using GP-

006, Normal Plant Shutdown, due to elevated
vibrations on the Main Turbine earlier.

= | GP-006, step 15 in progress (step 16 completed)

DIRECTS BOP to start power reduction at the specified rate.
SRO May direct initiation of a Boration before the power reduction
begins

EVALUATOR NOTE: The following steps have already been completed
because the shutdown is in progress but the BOP
should verify the setup.

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

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

BOP DEPRESS the REF push-button.

BOP VERIFY the desired load (120 MW if shutting down) in the
DEMAND display.

BOP The HOLD push-button should illuminate.

BOP DEPRESS the GO push-button to start the load reduction.
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 1 Page 7__of _46

Event Description:

Lower Power

Time | Position Applicant’s Actions or Behavior

BOP VERIFY the number in the REFERENCE display decreases.

BOP VERIFY Generator load is decreasing.

RO MONITORS primary systems response.

RO INITIATES boration, per OP-107.01 Section 5.3 as necessary
(with SRO concurrence).

| OP-107.01 Section 5.3

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

RO DETERMINE the magnitude of boron concentration increase
required.

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

PROCEDURE 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.

RO

SET FIS-113, BORIC ACID BATCH COUNTER, to obtain the
desired quantity.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 1 Page 8 of _46
Event Description: Lower Power

Time | Position | Applicant’s Actions or Behavior
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.

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

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

RO VERIFY the RMW CONTROL switch green light is lit.

PLACE control switch RMW MODE SELECTOR to the BOR
RO position

PROCEDURE NOTE: When PRZ backup heaters are energized in manual, PK
444A1, PRZ Master Pressure Controller (a Pl 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:

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

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

o Increased probability for exceeding Tech Spec
‘ DNB limit for RCS pressure.

RO OPERATE the pressurizer backup heaters as required to limit
the difference between the pressurizer and RCS boron
concentration to less than 10 ppm.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 1 Page 9 of _46
Event Description: Lower Power
Time | Positon | Applicant’s Actions or Behavior

SRO/RO | FOR large boron changes, PERFORM the following:

o DIRECT Chemistry to sample the RCS for boron
concentration.
o 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.

RO START the makeup system as follows:

e TURN control switch RMW CONTROL to START
momentarily.

e 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.

RO VERIFY Tavg responds as desired.

RO PLACE Reactor Makeup in Auto per Section 5.1.

RO VERIFY the RMW CONTROL switch:

e Isinthe STOP position.

e The GREEN light is LIT.

RO PLACE the RMW MODE SELECTOR to AUTO.
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Appendix D Operator Action Form ES-D-2
Op Test No.: NRC Scenario # 2 Event # 1 Page 10 of _46

Event Description:

Lower Power

Time | Position

Applicant’s Actions or Behavior

RO

START the makeup system as follows:

TURN control switch RMW CONTROL to START
momentarily.

VERIFY the RED indicator light is LIT.

LEAD EVALUATOR:

Once the power reductions have been observed to the
extent necessary, cue Event 2 (trip of A-SA ESCWS

Chiller).
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Op Test No.: _NRC_ Scenario # 2 FEvent# 2 Page 11 _of _46 |
Event Description: Trip of the running ESCWS Chiller (WC-2 A-SA)
Time | Positon | Applicant’s Actions or Behavior
BOOTH OPERATOR: Actuate ET-2 (Trip of the running ESCWS Chiller WC-2
A-SA)
Indications Available: ALB-23-1-18 CHILLER WC2-A TROUBLE

BOP RESPONDS to alarm on ALB-23 (1-18).

BOP REPORTS WC-2A-SA tripped.

| sro |ENTERS AOP-026, LOSS OF ESSENTIAL SERVICE
| 2™~ | CHILLED WATER SYSTEM . ,

PROCEDURE NOTE: This procedure contains no immediate actions.

BOP CHECK the in-service chiller RUNNING. (NO)

CREW DISPATCH field operators to determine the cause of the chiller
trip.

BOOTH OPERATOR: When contacted, wait 3 minutes and then report that
the breaker for the chiller has tripped on overcurrent
and that there are no visible problems locally at the
chiller.

PERFORM the following using OP-148, Essential Service
BOP Chilled Water System: START the Standby chiller (Start P-4B
and ‘B’ Chiller) section 5.1 or 5.2 of OP-148. (Attached at end
of guide)

BOOTH OPERATOR: If contacted, report “Pre-start checks on P-4B and ‘B’
Chiller are complete.” No simulator booth operations
are required.

EVALUATOR NOTE: Section 5.2 of OP-148 may be used if crew determines
that loss will be short term.
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Op Test No.: NRC Scenario # 2 Event # 2 Page 12 of _46
Event Description: Trip of the running ESCWS Chiller (WC-2 A-SA)
Time ]| Position | Applicant’s Actions or Behavior

OP~148 Sectlon 5 1 and Section 5. 2

NOTE Due to crew preference the OP~148 sections are attached startmg on page 36 of
~ this guide. The BOP will perform the actlons of the OP procedure. ‘

BOOTH OPERATOR: When contacted by the BOP to RESET the Low Chilled
Water Flow alarm, wait 15 seconds and then report
“The Low Chilled Water Flow Alarm has been reset.”
There are NO simulator operations required.

 AOP-026, Step5

CREW CONTACT Maintenance as necessary for troubleshooting and
appropriate corrective actions.

BOP CHECK EITHER chiller STARTED. (YES)

BOP VERIFY the following AH units for the operating train chiller are
RUNNING:

e AH-15, Control Room Normal Supply

e AH-17, Fuel Vent FP Pump Room Fan Cooler

e AH-16, Elec Equip Prot Rm Supply

BOP VERIFY the following alarm is CLEAR for the running chiller

e ALB-23-1-20, Expansion TK A LO-LO Level

e ALB-23-2-20, Expansion TK B LO-LO Level

REFER TO Tech Spec 3.7.13.

At least two independent Essential Services Chilled Water
System loops shall be OPERABLE.

e ACTION: With only one ESCW System loop
OPERABLE, restore at least two loops to OPERABLE
status within 72 hours or be in at least HSB within the
next 6 hours and in CSD within the following 30 hours.

SRO
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Op Test No.: NRC Scenario # 2 Event # 2 Page 13 of _46
Event Description: Trip of the running ESCWS Chiller (WC-2 A-SA)
Time | Positon | Applicant’s Actions or Behavior

Contacts WCC for Work Request and EIR. Contacts

SRO Maintenance to investigate and fills out an Equipment Problem
Checklist.

SRO EXIT this procedure.

EVALUATOR NOTE: Initiate Trigger for Event 3 (TT-144 fails low and TCV-

144 fails to operate automatically) once ESCWS Chiller
is running.
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Op Test No.: NRC Scenario # 2 Event # 3 Page 14 of _46
Event Description: Letdown TT-144 fails low and the Letdown Divert Valve, TCV-144, fails to
operate automatically
Time | Positon | Applicant’s Actions or Behavior

Booth Operator Instructions: Actuate ET-3 (TT-144 fails low and TCV-144 fails
to operate automatically) on cue from the Lead
Evaluator.

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

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

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

RO VERIFY Automatic Functions:

e Manually positions 1CS-50, Letdown to VCT/Demin, to
divert flow to the VCT.

RO PERFORM Corrective actions:

e VERIFY that 1CS-50 diverts flow to the VCT, bypassing
the BTRS and Purification Demineralizers.

e PERFORM the following as needed to lower letdown
temperature:

o VERIFY proper charging flow is established. (YES)

o LOWER letdown flow. (N/A — CCW Problem)

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

¢  TAKE manual control of TK-144.

e OPEN 1CC-337, to raise CCW flow.

SRO Contacts Work Control and/or System Engineer for assistance.

BOOTH OPERATOR: If contacted as WCC or System Engineer: “maintain
flow bypassing the demineralizers until a resin
damage assessment is completed”.
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Operator Action Form ES-D-2

Op Test No.: NRC

Event Description:

Scenario # 2 Event # 4 Page 15 of _46

SG ‘A’ Controlling Level Transmitter (LT-476) fails high

Time | Position | Applicant's Actions or Behavior
Booth Operator Instructions: Actuate ET-4 (SG ‘A’ Controlling Level
Transmitter (LT-476) fails high) on cue from the
Lead Evaluator.
Indications Available: ALB-14-1-1B SG A NR LVL/SP HI/LO DEV and
ALB-14-4-3B STEAM GEN A HIGH-HIGH LVL
BOP RESPONDS to alarms and ENTERS ALB-014-1-1B and 4-3B.

Evaluator’s Note:

The APP-ALB-014-1-B and 4-3B actions are similar.

In accordance with OMM-001, the operator may take MANUAL
control of a malfunctioning controller before being directed
by a procedure.

CONFIRM alarm using LI-474 SA, LI-475 SB, or LI-476 SA,
BOP Steam Generator A level indicators. Reports LI-476 reading or
failed high.
BOP VERIFY Automatic Functions: NONE
BOP PERFORM Corrective Actions:
e CHECK Steam Flow (FI-474, FI-475) AND Feed Flow
(F1-476, 477) for deviation. (YES)
e |F FCV-478, SG A auto level controller, is NOT sufficiently
correcting level, THEN: (YES)
e SWITCH to MANUAL.
e RESTORE level to normal (57% NR).
The SRO may enter AOP-010 based on the flow transient.
SRO If so, the outcome will be the same — the associated FRV in
MANUAL.
SRO Refer to OWP-RP-05 to remove channel from service.
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Op Test No.: NRC Scenario # 2 Event # 4 Page 16 of _46
Event Description: SG ‘A’ Controlling Level Transmitter (LT-476) fails high
Time | Positon | Applicant’s Actions or Behavior

SRO Contacts I&C to have channel removed from service.

Evaluator’s Note: = Channel does NOT have to be removed from service to
continue the scenario. Cue Event 5 (RCP ‘C’ #1 Seal fails)
after SG level is under control and the TS has been identified.

Enters Instrumentation TS
3.3.1

Action 6 - With the number of OPERABLE channels one
less than the Total Number of Channels, STARTUP
and/or POWER OPERATION may proceed provided
the following conditions are satisfied:

a. The inoperable channel is placed in the tripped
condition within 6 hours, and

b. The Minimum Channels OPERABLE requirement is
met; however, the inoperable channel may be bypassed
for up to 4 hours for surveillance testing of other
channels per Specification 4.3.1.1

SRO

3.3.2

Action 19 With the number of OPERABLE channels one
less than the Total Number of Channels, operation may
proceed provided the following conditions are satisfied :

a. The inoperable channel is placed in the tripped
condition within 6 hours, and

b. The Minimum Channels OPERABLE requirement is
met; however, the inoperable channel may be bypassed
for up t 0 4 hours for surveillance testing of other
channels per Specification 4.3.2.1.
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Op Test No.: _NRC  Scenario # _2  FEvent# 5 Page 17_of _46
Event Description: RCP ‘C’ #1 Seal fails
Time | Positon | Applicant's Actions or Behavior
Booth Operator Instructions: Actuate ET-5 (RCP ‘C’ #1 Seal fails).
Indications Available: ALB-08-5-3 RCP-C SEAL #1 LEAKOFF HIGH
LOW FLOW

RO RESPONDS to alarm on ALB-08-5-3

CREW | CONFIRM alarm using ERFIS GD AOP-018 or FR-154A

ENTERS AOP-018, REACTOR COOLANT PUMP ABNORMAL

SRO | CONDITIONS

PROCEDURE NOTE: Step 1 is an immediate action.

Immediate RO CHECK ANY CSIP RUNNING. (YES)

Action
REFER TO PEP-110, Emergency Classification And Protective
SRO Action Recommendations, AND ENTER the EAL Network at
entry point X.
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

SRO section:

e Reactor Coolant Pump Seal Malfunction, SECTION 3.3
PAGE 12

CREW CHECK ANY of the following conditions exist:

e ANY RCP #1 Seal FAILS as defined in Attachment 2

(Page 29) (YES)
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Op Test No.: NRC Scenario # 2 Event # 5 Page 18 of _46
Event Description: RCP ‘C’ #1 Seal fails
Time | Positon | Applicant’s Actions or Behavior

RO CHECK Rx power greater than P-8 (49%). (NO)

RO CHECK more than ONE RCP affected. (NO)

RO STOP the affected (‘C’) RCP.

CREW REFER TO Attachment 7, Operation With Two RCPs.

| REACTOR COOLANT PUMP ABNORMAL CONDITIONS |

Attachment 7
Page 1 of 1
Operation With Two RCPs

The following are typical parameter changes that can be expected after tripping one of
three running RCPs with Reactor power at 48% at Middle of Core Life:

PARAMETER AFFECTED LOOP OTHER LOOPS
PRZ pressure lowers
PRZ level starts at 40%, lowers to 33%, recovers to 40%
SG levels starts at 57%, starts at 57%,
lowers to 31%, swells to 61%,
recovers to 73% lowers to 53%,

recovers to 57%

Loop Tavg lowers rises
Median Tavg starts at 570°F, rises to 575°F, recovers to 570°F
Delta T lowers rises
Reactor power starts at 48%, lowers to 42%, recovers to 48%
Control rods Rods will step in or out as necessary to maintain median

Tavg. The magnitude is dependent on time in core life.

The level rise observed in the affected loop SG is that expected to occur with level control
left in Automatic. Taking manual control to limit the level rise may be desirable.
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Op Test No.: NRC Scenario # 2 Event # 5 Page 19 of 46
Event Description: RCP ‘C’ #1 Seal fails

Time | Positon | Applicant’s Actions or Behavior
EVALUATOR NOTE: Crew may trip if RCP is secured prior to Attachment 7

review and anticipation of plant response. If so, insert
Event 6 (LOCA Inside Containment) on cue from Lead
Evaluator.

RO SHUT the affected RCP Seal Water Return Valve(s) between
three and five minutes after securing the RCP:

e 1CS-437, RCP C #1 Seal Water Return

RO CHECK all RCPs RUNNING. (NO)

BOP VERIFY SG levels being maintained between 52% and 62%.

RO MONITOR rod insertion limits (Refer to Section F curve from
Curve Book).

SRO INITIATE a plant shutdown using ONE of the following:

e GP-006, Normal Plant Shutdown from Power Operation
to Hot Standby

e AOP-038, Rapid Downpower

Evaluator’s Note: = Crew may elect to continue in AOP-018 or pursue the plant
shutdown using the appropriate procedure. The scenario
may continue at this time by cueing Event 6 (LOCA inside
containment). Tech Specs for ‘C’ RCP may be asked as a
follow up question.

T.S. 3.4.1.1 All reactor coolant loops shall be in operation (MODES 1 and 2)

ACTION: With less than the above required reactor coolant loops in operation. be
in at least HOT STANDBY within 6 hours
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Op Test No.: NRC Scenario # 2 Event # 6 Page 20 of _46

Event Description: LOCA inside containment

Time | Positon [ Applicant's Actions or Behavior

BOOTH OPERATOR: Actuate ET-6 (LOCA inside containment).

Indications Available: RCS Low Pressure alarms/Rapidly Decreasing RCS
Pressure and Pressurizer Level

EVALUATOR NOTE: Crew may attempt to enter and implement AOP-016,
however the transient in progress will not allow any
significant progress in that procedure before an
automatic trip occurs. Crew may manually Trip the
Reactor and Actuate Safety Injection if a setpoint is

approached using guidance contained in OMM-001.

SRO ENTERS AOP-016, EXCESSIVE PRIMARY PLANT LEAKAGE

PROCEDURE NOTE: This procedure contains no immediate actions.

RO CHECK RHR in operation. (NO)

REFER TO PEP-110, Emergency Classification And Protective
SRO 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.

RO CHECK RCS leakage within VCT makeup capability. (NO)

RO TRIP the Reactor

RO MANUALLY INITIATE Safety Injection.

SRO ENTERS PATH-1
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Op Test No.: NRC Scenario # 2 Event # 6 Page 21 of _46
Event Description: LOCA inside containment

Time | Positon | Applicant’s Actions or Behavior
PROCEDURE NOTE: Steps 1 through 4 are immediate action steps.

RO VERIFY Reactor Trip:

e AUTO or MANUAL Reactor Trip successful:

e CHECK for any of the following:

e Trip breakers RTA and BYA OPEN (YES)

e Trip breakers RTB and BYB OPEN (YES)

¢ ROD Bottom lights LIT (YES)

e NEUTRON flux decreasing (YES)

BOP VERIFY Turbine Trip:

e CHECK for any of the following:

e ALL turbine throttle valves — SHUT (YES)

e ALL turbine governor valves — SHUT (YES)

BOP VERIFY power to AC Emergency Buses

e 1A-SA AND 1B-SB Buses energized by off-site power or
EDG’s. (YES)

RO CHECK SI Actuation:

e CHECK for any of the following — LIT: (YES)

e Sl Actuated bypass permissive light

o ALB-11-2-2

e ALB-11-5-1

e ALB-11-5-3

e ALB-12-1-4
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Op Test No.: NRC Scenario # 2 Event # 6 Page 22 of _46
Event Description: LOCA inside containment
Time | Position | Applicant's Actions or Behavior

SRO PERFORM The Following:

e INITIATE monitoring the Critical Safety Function Status
Trees.

e EVALUATE EAL Network using entry point X. (Refer to
PEP-110)

SRO INFORMS Crew Foldout A applies.

EVALUATOR NOTE: The crew should use Adverse Values when
Containment Pressure exceeds 3 PSIG.
EVALUATOR NOTE: The following actions should be taken in accordance

with FOLDOUT A criteria during the scenario:

¢ Verify Alternate Miniflow Isolation Valves or Miniflow
Block Valves CLOSE when RCS Pressure lowers to
less than 1800 PSIG.

e Trip RCPs when RCS pressure is less than 1400 PSIG
with Sl flow is greater than 200 GPM.

el RO | SECURES RCPs on RCP Trip Criteria
RO VERIFY ALL CSIPs AND RHR pumps — RUNNING.
e REPORTS both CSIPs running but ‘A’ RHR has tripped
and ‘B’ RHR is under clearance
BOOTH OPERATOR: ‘A’ RHR Pump Breaker has overcurrent flags dropped.

Nothing is visibly wrong locally at the pump. WCC will
contact maintenance and work toward lifting the
clearance on the ‘B’ RHR Pump.

CREW DISPATCH operators to investigate trip of ‘A’ RHR

SRO CONTACTS WCC to have ‘B’ RHR restored
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Operator Action Form ES-D-2

Op Test No.:

Event Description:

NRC Scenario # 2

LOCA inside containment

Event # 6 Page 23 of _46 |

Time | Position Applicant’s Actions or Behavior
RO CHECK SI Flow:
RO Sl flow — GREATER THAN 200 GPM. (YES)
RO RCS pressure — GREATER THAN 230 PSIG. (YES)
BOP ACTUATE manual load permissive switch for ‘A’ Sequencer
(MAN PERM)
BOP CHECK Main Steam lIsolation:
Main Steam Isolation — ACTUATED. (YES)
BOP VERIFY all MSIVs and bypass valves — SHUT (YES)
EVALUATOR NOTE: The crew may have manually initiated Containment
Spray because Containment Pressure is rising
towards the automatic setpoint.
EVALUATOR NOTE: The automatic alignment of ‘A’ Containment Spray will
' fail. The ‘A’ Containment Spray Pump will start
automatically but 1CT-50 and 1CT-12 will not open
from the signal. 1CT-50 and 1CT-12 and be opened
from the MCB switches. Operator action will be
required.
CHECK CNMT Pressure — HAS REMAINED LESS THAN 10
RO/BOP | bgi@. (NO)
e VERIFY CNMT spray - ACTUATED
e STOP all RCPs. (Previously completed as Foldout
Criteria)
Critical ) RO OPENS 1CT-50 and 1CT-12 from
Task MCB switches.
(Aligns Cont Spray for Operation)
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Op Test No.: NRC Scenario # 2 Event # 6 Page 24 of _46
Event Description: LOCA inside containment

Time | Positon |

Applicant’s Actions or Behavior

EVALUATOR NOTE:

Depending on the crews pace, the crew may
alternately use FRP-J.1 to address ‘A’ Containment
Spray malfunction if FRPs have been directed to be
implemented.

BOP

CHECK AFW Status:

AFW flow — AT LEAST 210 KPPH AVAILABLE. (YES)

EVALUATOR 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.

BOP

VERIFY Alignment of Components From Actuation of ESFAS
Signals Using Attachment 6, Safeguards Actuation Verification,
While Continuing with this Procedure.

EVALUATOR NOTE:

At some point during the scenario the crew should
recognize that ‘A’ Sequencer has not reached Load
Block 9 due to the earlier failure of the A-SA ESCWS
Chiller. At the point the BOP should actuate manual
load permissive by taking the permissive switch to
MAN PERM. This action will only work if performed
>150 seconds after the sequencer initiation signal.

RO

CONTROL RCS Temperature:

e CONTROL feed flow and steam dump to stabilize RCS
temperature between 555°F AND 559°F using Table 1.

BOP/RO

ENERGIZE AC buses 1A1 AND 1B1.

RO

CHECK PRZ PORVs — SHUT (YES)
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Op Test No.: NRC Scenario # 2 Event # 6 Page 25 of _46
Event Description: LOCA inside containment
Time | Positon | Applicant's Actions or Behavior -

CHECK PZR PORV block valves — AT LEAST ONE OPEN.
RO | vEs)

RO PRZ spray valves — SHUT. (YES)

RO/BOP | IDENTIFY any faulted SG:

CHECK for any of the following:

e Any SG pressures — DECREASING IN AN
UNCONTROLLED MANNER (NO)

e Any SG — COMPLETELY DEPRESSURIZED. (NO)

CREW | CHECK Secondary Radiation:

CHECK for all of the following:

e Condenser Vacuum Pump Effluent radiation — NORMAL.
(YES)

¢ SG Blowdown radiation — NORMAL. (YES)

e Main Steamline radiation — NORMAL. (YES)

BOP/RO | Any SG with an uncontrolled level increase (NO)

CREW | CHECK RCS Intact:

CHECK for all of the following:

| ¢ CNMT pressure — NORMAL. (NO)

Proceeds TO Step 44. (Entry Point C)

SRO CONTINUOUS ACTION: Implement Function Restoration
Procedures As Required. (None required)
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Op Test No.: NRC Scenario # 2 Event # 6 Page 26 of _46

Event Description: LOCA inside containment

Time | Positon | Applicant’s Actions or Behavior

EVALUATOR NOTE: The crew may review foldout criteria. Foldout A
actions should be complete. No Foldout B actions

apply.

MAINTAIN RCP Seal Injection flow between 8 GPM AND

RO | 13GPM.

BOP CHECK Intact SG Levels:

¢ Any level - GREATER THAN 25% [40%)]. (YES)

BOP CONTROL feed flow to maintain all intact levels between 25%
AND 50% [40% AND 50%].

BOP VERIFY AC buses 1A1 AND 1B1 — ENERGIZED. (YES)

RO CHECK PRZ PORVs — SHUT. (YES)

CHECK PZR PORYV block valves — AT LEAST ONE OPEN.

RO 1 (vEs)

CONTINUOUS ACTION: IF a PRZ PORV opens on high
RO pressure, THEN verify it shuts after pressure decreases to less
than opening setpoint.

RO CHECK SI Termination Criteria:

RCS subcooling — GREATER THAN 40°F (NO)

WHEN the Sl termination criteria are met, THEN GO TO EPP-

SRO | 08, “SI TERMINATION”, Step 1. (NOT MET)

RO CHECK CNMT Spray Status:

CHECK any CNMT Spray Pump — RUNNING. (YES)

Harris 2009A NRC Scenario 2 -26 - FINAL




Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 6 Page 27 _ of _46
Event Description: LOCA inside containment
Time | Position | Applicant’s Actions or Behavior

SRO CONSULT plant operations staff to determine if CNMT spray
should be placed in standby.

WHEN plant operations staff directs CNMT spray be placed in
standby, THEN do Steps 51d, e AND f.

RO CHECK Source Range Detector Status:

Intermediate range flux — LESS THAN 5x10"" AMPS.

e Verify source range detectors — ENERGIZED.

e Transfer nuclear recorder to source range scale.

RO CHECK RHR Pump status:

e RCS Pressure greater than 230 PSIG (YES)

e RCS pressure — STABLE OR INCREASING. (YES)

e Stop RHR pumps. (NO RHR Pumps Available)

RO CHECK for both of the following:

BOP/RO | e All SG Pressures — STABLE OR INCREASING. (YES)

RO e RCS pressure — STABLE OR DECREASING. (YES)

RO ESTABLISH CCW Flow To The RHR Heat Exchangers:

VERIFY both CCW Pumps running (YES)

OPEN the following valves: (CCW Return From RHR HX Trains

“Au and “Bu)
e 1CC-147
e 1CC-167
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Op Test No.: NRC Scenario # 2 Event # 6 Page 28 of _46
Event Description: LOCA inside containment
Time | Positon | Applicant’s Actions or Behavior

RO VERIFY CCW flow to the RHR Heat Exchangers (YES)

PERFORM one of the following to establish two independent
CCW systems:

SHUT train A CCW non-essential supply AND return valves:
e 1CC-99
o 1CC-128

OR

SHUT train B CCW non-essential supply AND return valves:
¢ 1CC-113

e 1CC-127

BOP CHECK EDG status:

CHECK AC emergency buses 1A-SA AND 1B-SB —
ENERGIZED BY OFFSITE POWER (YES)

e CHECK Bus voltages (Normal)

o VERIFY breakers 105 and 125 closed (YES)

RO RESET SI

BOP Shutdown any unloaded EDGs using OP-155, Diesel
Generator Emergency Power System, Section 7.0.

RHR system — CAPABLE OF COLD LEG RECIRCULATION.
CREW (NO)
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Op Test No.: NRC Scenario # 2 Event # 6 Page 29 of _46
Event Description: LOCA inside containment

Time | Position | Applicant’s Actions or Behavior
EVALUATOR NOTE: At some point in the scenario it is expected that the

crew will receive an ORANGE/RED on Integrity and
transition to FRP-P.1. During validations it occurred
shortly after entering EPP-012. The actions of FRP-
P.1 are listed on page 32 of this guide.

. SRO . ENTERS EPP- 012, LOSS OF EMERGENCY COOLANT
>~ | RECIRCULATION =
EVALUATOR NOTE: ‘B’ RHR Pump can be returned to the crew at the

discretion of the Lead Evaluator.
*For consistency wait until after several steps of FRP-P.1 have been completed.

BOOTH OPERATOR: Restore the ‘B’ RHR Pump and inform the crew at the
discretion of the Lead Evaluator

SRO INFORMS Crew that Foldouts apply

SRO RESTORE Emergency Coolant Recirculation Equipment. -

- RO RESET Sl. (Sl previously reset in PATH-1)

PROCEDURE NOTE: Resetting the Sl suction auto switchover signal also
defeats the automatic open and shut signals to the
CSIP alternate miniflow isolation valves.

RO RESET SI Suction Auto Switchover.

BOP Add Makeup To RWST Using OP-107.01, "CVCS BORATION,
DILUTION, AND CHEMISTRY CONTROL", Section 8.4.

BOP CHECK Intact SG Levels:

e Any level - GREATER THAN 25% [40%)] (YES)
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Op Test No.: NRC Scenario # 2 Event # 6 Page 30 of _46
Event Description: LOCA inside containment
Time | Positon | Applicant’s Actions or Behavior

¢ CONTROL feed flow to maintain all intact levels
between 25% and 50% [40% and 50%].

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

RO CHECK PRZ Pressure:

e Pressure - LESS THAN 2000 PSIG (YES)

e BLOCK low steam pressure Sl.

PROCEDURE CAUTION: The RCS cooldown should be performed as quickly as
possible to minimize potential offsite releases.

RO/BOP | INITIATE RCS Cooldown To Cold Shutdown:

e MAINTAIN RCS cooldown rate less than 100°F/HR.

e CHECK SGs - AT LEAST ONE INTACT SG
AVAILABLE (YES)

e CHECK if steam dump to condenser - AVAILABLE:

e CHECK any intact SG MSIV — OPEN (NO)

Dump steam from intact SGs using any of the following (listed
BOP in order of preference):

1) SG PORVs (YES)

SRO MONITOR Shutdown Margin While Continuing RCS Cooldown:

VERIFY CNMT Fan Coolers — ONE FAN PER UNIT RUNNING

BOP | |N sLow SPEED (YES)

CHECK RWST Level - GREATER THAN 3% (Empty alarm)

RO | (vES)
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Event Description:

LOCA inside containment

of

46

Time | Position Applicant’s Actions or Behavior
SRO DETERMINE CNMT Spray Requirements:
RO e  Spray pump suction - ALIGNED TO RWST (YES)
SRO e DETERMINE required number of CNMT spray pumps
from Table 1: (ZERO)
SRO e VERIFY spray pumps - REQUIRED NUMBER
RUNNING
RO e RESET CNMT spray signal.
e ALIGN CNMT spray pump(s) stopped in Step 12c for
standby operation:
e SHUT CNMT spray pump discharge valve(s): 1CT-50 (A
CT Pump)
e SHUT chemical addition valve(s): 1CT-12 (A CT Pump)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 6 Page 32_ of _46
Event Description: LOCA inside containment
Time | Positon | Applicant's Actions or Behavior

~ FRP-P.1, Response to Imminent Pressurized Thermal Shock

Foldout Criteria Apply
SI REINITIATION CRITERIA

e After Sl termination (in Step 18), IF any of the following
occurs:

o RCS subcooling - LESS THAN 10°F [40°F] - C,
20°F [50°F] - M

o RVLIS indication - LESS THAN REQUIRED BASED
ON RCP STATUS

= No RCP Running: Full Range - LESS THAN
63%

= 1 RCPs Running: Dynamic Range - LESS
THAN 34%

= 2 RCPs Running: Dynamic Range - LESS
THAN 47%

= 3 RCPs Running: Dynamic Range - LESS
THAN 80%

THEN perform the following:

a. IF CSIP suction aligned to VCT, THEN realign to RWST.
b. Shut charging line isolation valves AND open BIT valves.
c. Verify normal miniflow isolation valves - SHUT

d. IF necessary to restore conditions, THEN restart standby
CSIP.

COLD LEG RECIRCULATION SWITCHOVER CRITERIA

IF RWST level decreases to less than 23.4% (2/4 Low-Low
alarm), THEN GO TO EPP-010, "TRANSFER TO COLD LEG
RECIRCULATION?", Step 1.

EVALUATOR NOTE: The Crew may consider starting the ‘B’ RHR Pump
when the breaker is restored. The crew will continue
in FRP-P.1 until reaching step 32 for RCS ‘soak’. They
will then transition to EPP-012. EPP-012 will secure
the RHR pump based on the event in progress

Harris 2009A NRC Scenario 2 -32- FINAL




Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 6 Page 33 of _46
Event Description: LOCA inside containment
Time | Positon | Applicant's Actions or Behavior

SRO Check RCS Pressure:

Check for both of the following:

RO = RCS pressure — LESS THAN 230 PSIG (NO/YES)
=  Any RHR HX header flow - GREATER THAN 1000
GPM (NO)

SRO Check RCS Cold Leg Temperature Trend:

Check RCS Cold Leg Temperatures - STABLE OR

RO | |NCREASING (NO)

PROCEDURE NOTE: A faulted SG is any SG that is depressurizing in an
uncontrolled manner or is completely depressurized.

SRO Stop RCS Cooldown:

BOP Verify SG PORVs - SHUT

BOP Verify condenser steam dump valves - SHUT

RO Check RHR system - IN SHUTDOWN COOLING MODE (NO)

BOP Any non-faulted SG level - GREATER THAN 25% [40%] (YES)

BOP Control feed flow to non-faulted SG(s) to stop RCS cooldown.

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.

SRO Minimize RCS Cooldown From Faulted SG(s):

BOP Check any SG — FAULTED (NO)

SRO Check PRZ PORYV Block Valves:

RO Verify power to block valves — AVAILABLE (YES)

RO Check block valves - AT LEAST ONE OPEN (YES)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 6 Page 34 of _46
Event Description: LOCA inside containment
Time | Positon | Applicant’s Actions or Behavior

SRO Check PRZ PORVs:

Check all of the following:

RO |« Check LTOPS control switches - IN NORMAL (NOT
BLOCKED)

SRO GO TO Step 6.d

RO Check PRZ pressure - LESS THAN 2335 PSIG (YES)

RO Verify PRZ PORVs — SHUT (YES)

SRO IF a PRZ PORYV opens on high pressure, THEN verify it shuts
after pressure decreases to less than opening setpoint.

RO Check S| Flow - GREATER THAN 200 GPM (YES)

Check S| Termination Criteria:
Check for both of the following:

1) RCS subcooling - GREATER THAN
60°F [90°F] - C (NO)
70°F [100°F] - M

RO

SRO Observe CAUTION prior to Step 9 AND GO TO Step 9.

CAUTION: Following a complete loss of seal cooling, the affected RCP(s) should NOT
be started prior to a status evaluation.

SRO Check If An RCP Should Be Started:
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC

Event Description:

Scenario # 2 Event # 6 Page 35 of _46

LOCA inside containment

Time | Positon | Applicant’s Actions or Behavior
RCS subcooling — GREATER THAN
RO 10°F [40°F] — C (NO)
20°F [60°F] -M
SRO Observe CAUTION prior to Step 32 AND GO TO Step 32.

CAUTION: Following an excessive cooldown, reactor vessel stress must be relieved to
enhance and maintain vessel integrity. Do NOT perform any actions that increase
pressure OR cause an RCS cooldown until the soak is complete.

SRO

Determine RCS Soak Requirements:

RCS cooldown rate — GREATER THAN 100CF IN ANY SIXTY
MINUTE PERIOD

RO

Perform one hour RCS soak:
e Maintain RCS temperature stable.
e Maintain RCS pressure stable.

SRO

e Perform actions of other procedures that do NOT cause an
RCS cooldown OR increase pressure.

¢ Transition back to EPP-012

Evaluator Note:

Terminate the scenario at the discretion of the Lead Evaluator
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OP-148 Sections 5.1 and 5.2
Chiller Start

50 STARTUP
5.4, Startup Train A-SA (B-SB) from Main Control Room oF Local Panai

5411, Initial Conditions

NOTE: Section 5.2, Placing Standby Train in Operation, should be used when

swapping Traine of EBOWS.

1. Mo Chiller Train is in senvice.
2. Sysiem fled and venied per Gection 8.1,
3. Sysiem lineup Altachments 1 and 2 are compleia.

4. For non-emergency siarts the prestart checks of Attachment 5 have heen
performed and an operator should be present 1o observe start of chiller.

8. Section 2.12 Manual Chiller Reset has been performed, if necessary due
to chiller trip.

&. The LO. heaters have been in 2ervice for fwelve hours. {Sse Precaution
and Limitation 4.0.3 for applicability of this inial Condiion)
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OP-148 Sections 5.1 and 5.2
Chiller Start

5.1.2. Procedural Steps

Whenever an "A” Train component is referred to in the body of this procedure
it's "8" Train counterpart will immedizisly foliow, enciosed by parentheses.

ESR 95-00142 has evsiuated and determined tha! long-term closure of the

supply and retum valves 1o the NNS &H units will not affect operabiiity of the
Essential 3epvices Chiller system. The next two steps will align the KNS AH

units howsver, if it iz desired D mainiain the KNS isoliation valves shut, then

sieps 5.1.2.1 and 5.1.2.1 may be skipped.

1. ISOLATE the supply and refum valves 1o the NNS AH units from the train
that will not be placed In service by shutling the following valves:

1CH-135 3B (1CH-186 88) CHILLED WATER FROM NESER FAN
CLRS 130L.

HOH-126 8A (1CH-157 24) CHILLED WATER FROM NESER FAN

CLRS 130

1CH-115 84 (1CH-148 8B} CRILLED WATER TO NESER FANS CLR
1S0L

1CH-116 38 (1CH-148 84)  CHILLED WATER TO NESSR FAM CLRS
1500

fd

ALIGN the suppdy anid retum valves (o the NKNBS AH units associated with
the frain that will be placed In service by opening the following valves:

JCH-125 88 (1CH-186 2B} CHILLED WATER FROM NESSR FaN

CLRS ISOL. S
1CH-126 SA (1CH-197 3A4)  CHILLED WATER FROM NESSR FAN
CLRS iSOL.
1CH-115 8A (1CH-148 3B)  CHILLED WATER T NESSR FANS CLR

WCZH-116 3B (1CHE-148 34} CHILLED WATER TO NESSR FAM CLRS
B0L
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OP-148 Sections 5.1 and 5.2
Chiller Start

5.1.2 Procedural Steps {continued)

NOTE: The local alarm indication for iow chilled water flow and low chilled water

temperature will lock in until manually reset 31 the WC-2 control panst,

3. START WC-Z Chiller 1A-3A {1B-5B) Chilled water pump P-4 to eslablish
chilled water flow.

4. A% the Local Controd panel, RESET the Low Chilled "Water Flow alarm
uzing the CHILLED WATER KO FLOW TRIP INDICATION REBET
push-buton.

if the unit cycles off due 1o low chilled water flow or low chilled water
temperature, the unit will automatically restart i all start permissive conditions
exist.

An anti-recycle feglure prevenis more than one normat siart within a
3 minute period. This anti-recycle feature is byoassed upon any asiomalic
sizrt signai from the ESF sequencer.

After going to START an the Chiller Control Swilch, the oif pump will start and
bring off pressure up o normal operating pressure prior to chiller start.

OPT-1512 rotates the Temperalure Control Point poterdiometer to clean the
syffaces. While OPT-1512 restores the potentiometer o #s original position,
it is possible that due to the surface cleaning the characterisiics of the
potentiometer have changed sufficiently to require 3 manual femperature
adjustment per Saction 8 14 of this procedure. This will be dgetermined by
monitoring temperaiure after chiller slart in the foliowing Step.

5. START e chiller by performing ong of the following:

3. At AEP-1, PLACE Waler Chiller Compressor WiC-2 A-34A
{(WE-2 B-8B) control switch to the START position and releaze.

OR

k. DEPRESS the 3TART push-bustten al the local condrol panel with
the Local Select switch in the LOCAL position.
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OP-148 Sections 5.1 and 5.2
Chiller Start

5.2. Placing Standby Train In Operation

NOTE: = necessary to shill associated frains of BYAC units when shifting Irains of
Essantial Services Chilled Waler

MOTE: This Section iswritten for swapping from Train B ESCOW o Train & ERCW,
with components for swapging from Train A4 EBOW fo Train B ERCW in
paranthesss.

5.2.1. Initial Conditions

1. Service water is baing supplied fo the non-operating chiller W-2 1A-8A
WC-2 18-8B)

S

Oine train of ESCW iz already in opernalion.

3. For non-emergensy starts the prestart chacks of Altachment § have beean
performed and an operalor should be present fo ohaerve start of chiller.

4. Zection 2812, Manual Chiller Reset parformed if necessary far
non-operating chifler,

5. The L. heaters have beon in service for twelye hours. {See Precaution
and Limitation 4.0.3 for applicability of this Infial Condition}

5.2.2. Procedural Steps

NOTE: T7The local alarm indication for low chilled water flow and low chilied water

temperature will ook in untll manually reset at the WC-2 control panst,

NOTE: i starling the chiller compressor is delayed following the start of the P-4
Pymp in the next Step, the comprassor off could conl down fo the point that
the comprassor will rig on low ofl pressurs.

1. Af AEP-1, START the non-operating Chiller WC-2 A-8A (B-88) Chilled
Water Fump P-4 A-5A (B-38) to esiablish chilled water flow in the
non-ogerating tran.

pa

A% the Local Control panel, RESET the Low Chilled Water Flow alarm
using the CHILLED WATER MO FLOW TRIP INDICATHON REBET
push-hudton.
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OP-148 Sections 5.1 and 5.2
Chiller Start

5.2.2 Procedural Steps {(continusd)

QPT-1512 rotates the Temperature Controd Foint potentiometer to clean the
surfaces. While OPT-1512 restores the polentiomsier 1o iis original position,
it is possible that dus to the surface cleaning the characierisiics of the
potentiometer have changad sufficiently {0 require 2 manual lemperaiure
adjusiment per Seclion 2.14 of this procedure. This will be determined by
monitoring emperaiure after chiller siart in the following Step.

3 START the chiller by performing ONE of the following:

a. At AEF-1, PLACE Water Chiller Compressor WC-2 A-5A
{WC-2 B-3B) conirod swiich fo the 3TART position AND RELEASE.

OR

Iy DEPRESS the START push-hutton at the local conirol panel with
the local select switch in the LOCAL position.

4. PLACE acditional safely relaled air handiers in service prior 1o switchover
of the nonessaential header.

ESR 99-00142 has evziuated and determined that long-term closure of the
supply and return valves io the NNS AH units will not sffect cperabiilty of the
Essential Services Chiller systent. The next two Steps will align the KNS AH

unite however, i it is desired to mainiain the NNE isolation valves shut, then
steps 5.2.2.5 and 5.2.2.8 may be skipped.

]

ISOLATE the supply and refum valves to the NNS AH units from the frain
that was already operating by shutiing the foliowing valves:

1CH-186 8B (1CH-125 388} CHILLED WATER FROM NESSR FAN
CLRS I50L

1CH-197 SA (1CHE-1268 8A) CHILLED WATER FROM NESSR FAN
CLRS 1S0L

1CH-148 8B (1CH-115 8A) CHILLED WATER TO KESBR FANS
CLR IB0L

TCH-140 SA 1CH-118 88 CHILLED WATER TO NESSR FAN
CLRE 150L

Harris 2009A NRC Scenario 2 -40 - FINAL



OP-148 Sections 5.1 and 5.2
Chiller Start

5.2.2 Procedural Steps (continued)

&. ALIGN KNS AE unils 10 the frain that will remain operating by opening the
following valves:

1CH-125 8B (1CH-186 3B) CHILLED WATER FROM NESSR FAN
CLRS 1SOL.

1CH-126 3A (TCH-197 84)  CHEILLED WATER FROM NESER FAN
CLRS 150L.

1CH-115 SA (1CH-148 8B} CHILLED WATER TO NESSR FAMS
CLRiSOL

1CH-116 8B (1CH-149 3A} CHILLED WATER TO NESBR FAN
CERS ISOL

7. iF shifting chillers o support placing the standby safety squipmeard train in
zefvice,
THEMN PERFORM Attachment 5.

NOTE: Sepvice water io the chiller condenser will isolate 80 seconds after the chiller

has siopped, 8W FROM WC-2 B-2B {A-83A) COMDENSER 15W-1208 2
{18W-1055 3A) will close.

8. STOP the chilier by performing one of the fnllowing:

a. At AEP-1, PLACE Watler Chiller Compressor WC-2 B-8B {(A-3A)
control swilch o the 3TCGP position and releass.

OR

b, DEPRESS the STOF push-button 3t the local control pansl with the
local select swilch in the LOCAL position.

Q. A7 AEP-1, STCP the Chiller "WC-2 B-2B {A-23A) Chilleg Waler Pump P-4
B-ZB (A-3A} in the frain just secured.
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PATH-1 ATTACHMENT 6

Attachment 6
Sheet 1 of 5

Safeguards Actuation Verification

NOTE: General guidance for verification of safeguards equipment is
contained in Attachment 8 of this procedure.

1. Verify
2. Verify
3. Verify
4. Verify
5. Verify

(Refer
6. Verify

(Refer

Two CSIPs - RUNNING

Two RHR Pumps - RUNNING

Two CCW Pumps - RUNNING

All ESW AND ESW Booster Pumps - RUNNING

SI Valves - PROFPERLY ALIGNED

to Attachment 1.)

CNMT Phase A Isclation Valves - SHUT

to OMM-004, "POST TRIP/SAFEGUARDS REVIEW", Attachment 4.)

EOP-GUIDE-1

I Rev. 23 l

Page 79 of 96
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PATH-1 ATTACHMENT 6

Attachment 6
Sheet 2 of 5
Safeguards Actuation Verification

7. Verify SG Blowdown AND SG Sample Isclation Valves In Table 1 -
SHUT

Table 1: SG Blowdown And Sample
Isolation Valves

Process Outside CNMT Ingide CNMT

Line (MLB-1A-SA) (MLB-1B-8B)
SG A Sample 18p-217 1SP-214/216
SG B Sample 18P-222 1SP-219/221
SG G Sample 18P-227 1SP-224/226
SG A Blowdown IBD-11 1BD-1
8G B Blowdown 1BRD-30 1BD-20
SG G Blowdown 1BD-49 1BD-39

8. 1F Main Steam Line Isolation Actuated QR Is Required By Any Of The
Following., THEN Verify MSIVs AND MSIV Bypass Valves - SHUT

o Steam line pressure - LESS THAN 601 FSIG
0 CNMT pressure - GREATER THAN 3.0 PSIG
9. 1F CNMT Spray Actuation S8ignal Actuated OR Ig Required, THEN
Verify The Following:
o) CNMT spray pumps - RUNNING
0 CNMT spray valves - PROPERLY ALIGNED
0 Phase B isolation wvalves - SHUT
0 A1l RCPs - STOPPED

(Refer to OMM-004, "POST TRIP/SAFEGUARDS REVIEW", Attachment 9.)

EOP-GUIDE-1 | Rev. Page 80 of 96
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PATH-1 ATTACHMENT 6

Attachment 6
Sheet 3 of 5
Safeguards Actuation Verification

10. Verify Both Main FW Pumps - TRIPPED
11. Verify FW Isoclation Valves - SHUT
(Refer to OMM-004, "POST TRIP/SAFEGUARDS REVIEW", Attachment 6.)
12. Verify both MDAFW pumps - RUNNING
13. IF any of the following conditions exists, THEN verify the TDAFW
pump - RUNNING
0 Undervoltage on either 6.9 KV emergency bus
o Level in two SGs - LESS THAN 25%
) Manual actuation to control 8G level
14. Verify AFW Valves - PROPERLY ALIGNED
15. Verify Both EDGs - RUNNING
16. Verify CNMT Fan Coolers - ONE FAN PER UNIT RUNNING IN SLOW SPEED
17. Verify CNMT Ventilation Isolation Valves - SHUT
(Refer to OMM-004, "POST TRIP/SAFEGUARDS REVIEW", Attachment 7.)
18. Verify Control Room Ventilation - ALIGNED FOR EMERGENCY
RECIRCULATION
(Refer to OMM-004, "POST TRIP/SAFEGUARDS REVIEW", Attachment 5.)
EOP-GUIDE-1 | Rev. 23 | Page 81 of 96
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PATH-1 ATTACHMENT 6

Attachment 6
Sheet 4 of 5
Safeguards Actuation Verification

19. Verify Essential Service Chilled Water System Operation:
ol Verify both WC-2 chillers - RUNNING
) Verify both P-4 pumps - RUNNING
(Refer to AQOP-026, "LOSS OF ESSENTIAL SERVICE CHILLED WATER
SYSTEM" for loss of any WC-2 chiller.)
20. Verify CSIP Fan Coolers - RUNNING
AH-9 A SA
AH-9 B SB

AH-10 A SA
AH-10 B SB

21. Verify AC buses 1A1 AND 1B1 - ENERGIZED

22. Place air compressor 1A AND 1B in the LOCAL CONTROL Mode.

(Refer to Attachment 5.)

EOP-GUIDE-1 | Rev. Page 82 of 96
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PATH-1 ATTACHMENT 6

ttachment 6
Sheet 5 of 5
Safeguards Actuation Verification

R A R B R A R I P I P R R R I I I R R R

CAUTION

The maximum calculated dose rate in the vicinity of MCC 1A35-SA and MCC
1B35-SB is between 10 MREM/HR and 150 MREM/HR.

R R R R R R REE R R R R R R R R R I I A R R O I T O O o

23. Dispatch An Operator To Unlock AND Turn ON The Breakers For The
CSIP Suction AND Discharge Cross-Connect Valves:

MCC 1A35-SA MCC 1B35-SB

VALVE CUBICLE VALVE CUBICLE

165-170 44 165-171 4D
165-169 4B 1CS-168 n
1C65-218 14D 1C5-220 9D
165-219 14E 1658-217 126

(Refer to Attachment 11.)

NOTE : 1¥ control room ventilation was previously aligned to an
emergency outside air intake for post-accident operations, THEN
follow-up actions will be required to restore the alignment.

24. Consult Plant Operations Staff Regarding Alignment Of The Control
Room Ventilation System:

o Site HEmergency Co-ordinmator - Control Room
o Site Emergency Co-ordinator - Technical Support Center
(Refer to PEP-230, "CONTROL ROOM OPERATIONS".)

- END -

EOP-GUIDE -1 | Rev. 23 | Page 83 of 96
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Scenario 4 Turnover

Plant Status

e The unit is currently at ~4 percent power and on hold for turnover.
e The previous shift performed a plant startup following a short maintenance
outage.
o The turbine is at 1800 rpm
e SG level control is on the Feed Reg Bypass Valves in automatic
e The MSRs are in Cold Start with OP 131.04 Section 5.1.2 step 7 pending
o GP-005, Power Operation, step 94 has been completed
e Return the unit to 100% power in accordance with GP-005
. | RCS temperature band set from step 50 (555°F — 561°F)
e Middle of life conditions
e RCS Boron is 1593 ppm
e “A” Train equipment is in service
- e Motivating air is isolated per OP-133
e Normal Dayshift
e Status Board is updated

Equipment Out of Service:

e “B” SG has a 4 Gallon Per Day tube leak

Reactivity Plan/Brief:

e Use attached Reactivity Plan to return power to 100 percent at 4 DEH Units/Min.

Risk Assessment:

¢ Qualitative YELLOW due to power changes
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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
‘Cy15MOC/72hr/PwrAsc

Date: Today

Time: Now

Page: 1

Step Date Time Power ppmB GalBor GalDil RStep AFD AO-XE K Effective

1 000204 070000 0.0 1599 0 34 90 0.0 -3.5 0.99533
2 000204 071500 1.0 1598 0 86 92 0.1 -3.5 0.99533
3 000204 073000 2.5 1596 0 90 94 0.3 -3.5 0.99533
4 000204 074500 4.0 1593 0 41 96 04 -3.2 0.99533
5 000204 080000 5.0 1592 0 49 98 0.5 -2.8 0.99533
6 000204 081500 6.0 1590 0 100 100 05 -2.2 0.99533
7 000204 083000 7.5 1587 0 106 102 0.5 -1.4 0.99533
8 000204 084500 9.0 1584 0 61 104 04 -0.5 0.99533
9 000204 090000 10.0 1582 0 65 106 04 0.5 0.99533
10 000204 091500 11.0 1580 0 88 108 0.3 1.5 0.99533
11 000204 093000 12.5 1577 0 128 111 0.2 2.4 0.99533
12 000204 094500 14.0 1573 0 88 113 0.1 3.3 0.99533
13 000204 100000 15.0 1570 115 -0.0 3.9 0.99533
0 938
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POWERTRAX Operating Strategy Generator Module
Cy15MOC/72hr/PwrAsc/PwrAsc72d

Date: Today

Time: Now

Page: 2

" Step Date Time Power ppmB GalBor GalDil RStep AFD AO-XE K Effective

238 115 -0.2 3.9 0.99636

1 000204 130000 15.0 1554 0
2 000204 131000 19.0 1546 0 252 120 -0.3 4.1 0.99636
3 000204 132000 23.0 1539 0 269 125 -0.6 4.3 0.99636
4 000204 133000 27.0 1531 0 256 129 -09 4.4 0.99636
5 000204 134000 31.0 1523 0 242 134 -1.1 4.5 0.99636
6 000204 135000 35.0 1516 0 294 139 -13 45 0.99637
7 000204 140000 39.0 1507 0 259 143 -14 45 0.99637
8 000204 141000 43.0 1500 0 271 148 -1.5 4.5 0.99636
9 000204 142000 47.0 1492 0 298 153 -14 4.5 0.99635
10 000204 143000 51.0 1483 0 284 157 -13 4.4 0.99635
11 000204 144000 55.0 1475 0 286 162 -1.1 4.3 0.99635
12 000204 145000 59.0 1467 0 332 167 -0.8 4.2 0.99635
13 000204 150000 63.0 1457 0 306 171 -06 4.1 0.99635
14 000204 151000 67.0 1449 0 324 176 -03 4.0 0.99635
15 000204 152000 71.0 1439 0 365 181 0.1 4.0 0.99635
16 000204 153000 75.0 1429 0 351 185 0.3 3.9 0.99635
17 000204 154000 79.0 1419 0 370 190 0.6 3.8 0.99635
18 000204 155000 83.0 1409 0 427 195 0.9 3.7 0.99635
19 000204 160000 87.0 1398 0 427 199 0.8 3.7 0.99635
20 000204 161000 91.0 1386 0 465 204 0.8 3.6 0.99634
21 000204 162000 95.0 1373 0 584 209 04 3.5 0.99634
22 000204 163000 99.0 1358 0 174 213 -0.9 3.5 0.99636
23 000204 164000 100.0 1353 0 222 218 -0.9 3.5 0.99635
24 000204 170000 100.0 1347 0 1622 218 -0.9 3.4 0.99636
25 000204 190000 100.0 1305 0 1820 218 -1.3 2.7 0.99634
26 000204 210000 100.0 1259 0 1799 218 -1.8 2.4 0.99634
27 000204 230000 100.0 1215 218 -24 2.2 0.99636
0 12538
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Appendix D Scenario Outline Form ES-D-1
Facility: SHEARON-HARRIS Scenario No.: 4  Op Test No.: 05000400
Examiners: Operators:

Initial Conditions:

IC-27, MOL, 4% power

Plant startup to full power in progress IAW GP-005, Power Operation, step 95

4 GPD tube leak on ‘B’ Steam Generator

Turnover: e  The previous shift continued a plant startup following a short maintenance
outage. GP-005 is in progress with Step 94 completed. Continue the startup.
Critical Task: e Initiate insertion of negative reactivity to bring reactor subcritical (emergency
boration or manual rod insertion) prior to exiting FRP-S.1
o  Energize at least AC emergency bus prior to commencing SG depressurization
of EPP-001
Event Malf. Event Event
No. No. Type* Description
1 N/A N —-BOP, | Shift to the Main Feedwater Regulating Valves
SRO
R - RO Raise Power
2 PT:455 TS — SRO | Pressurizer Pressure Channel |, PT-455, fails high
3 PRS14A C-RO, Pressurizer Spray Valve fails OPEN (AUTO failure only)
SRO
TS - SRO
4 | - RO,
LT:459 SRO Controlling Pressurizer Level Channel, LT-459, fails high
TS - SRO
5 LT:476 | - BOP, Controlling ‘A’ Steam Generator Level Transmitter, LT-476, fails low
SRO
TS - SRO
6 TURMTH1 C - BOP, High Vibration on Turbine (increases to trip setpoint over 2 min)
SRO
7-8-9 CRFO03A | M—-ALL 1 Control Rod drops then 2nd Control Rod drops requiring a Reactor Trip
CRF003B ATWS
RPS01B
10 EPSO1A, M—ALL Loss of Offsite Power
11 DGO5A, C-BOP, | EDG ‘A’ failure leaves Emergency Bus 1A-SA de-energized
DGOsB SRO EDG ‘B’ breaker fails to shut automatically (can eventually be restored by
operator)
* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 4

Scenario Summary:

The plant is at 4% power in end of life. There is a 4 GPD tube leak on the ‘B’ Steam Generator. A plant
startup is in progress IAW GP-005, Power Operation. The first priority will be to raise power from 4% to
7% - 9% so that they can transfer control from Feedwater Regulating Valve Bypass FCVs to the Main
Feedwater Regulating Valves. Once the first Main Feedwater Regulating Valve is placed in service then
the scenario will proceed to the next event. They will continue to work at placing FRV’s in auto during the
scenario.

Once the increase in power has been observed to the extent necessary and ‘A’ Main FRV is in auto, then
event #2 can be inserted. This event is Pressurizer Pressure Channel |, PT-455, failing high. This will
cause a MCB annunciator to alarm. The RO will report that PT-455 pressure indication is high and the
crew will implement OWP-RP-02 to remove the failed channel from service. The SRO should evaluate
Tech Specs 3.3.1 (Reactor Trip Instrumentation), 3.3.2 (ESF Instrumentation), and 3.3.3.5.a (Remote
Shutdown System), for the failed channel and request assistance from the WCC.

Event #3, Pressurizer Spray Valve PCV-444C failing open, can be initiated once Tech Specs for PT-455
have been evaluated. Pressurizer pressure will decease and all pressurizer heaters will energize.
Annunciators for pressurizer low pressure will alarm. The crew should respond by entering AOP-019,
Malfunction of RCS Pressure Control, and place the malfunctioning spray valve in manual per the
immediate actions. RCS pressure may drop below the DNB limit depending on how fast the operator
responds to the failure. If so, the SRO should evaluate Tech Spec 3.2.5, DNB Parameters.

Event #4 is initiated once RCS pressure has recovered. It is the Controlling Pressurizer Level Instrument,
LT-459, failing high. 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 control
band and shift level control to an alternate channel. The SRO should evaluate Tech Spec 3.3.3.5.a
(Remote Shutdown System), for the failed channel and request assistance from the WCC.

Event #5 is the Controlling Steam Generator Level Channel on SG ‘A’, LT-476, failing low. The BOP
should respond to multiple ‘A’ Steam Generator alarms on ALB-014 and take manual control of the ‘A’
FRV in accordance with the alarm response procedures and OMM-001, Conduct of Operations. The
SRO should evaluate Tech Specs 3.3.1 (Reactor Trip Instrumentation), 3.3.2 (ESF Instrumentation), and
3.3.3.6 (Accident Monitoring Instrumentation). The OWP is not required to be implemented in order to
continue with the scenario.

Event #6 is High Vibration on the Main Turbine. Vibrations will continue to rise over two minutes to the
point that a Turbine Trip is required. Since power is <P-7 the crew trip the turbine only and continue on in
AOP-006, Turbine Generator Trouble. Crew should continue on in the procedure to the point that they
isolate and break vacuum. Once this action has been performed continue on with Event 7.

Event #7 is the dropping of one control rod. The RO should report the drop of a single control rod. The
crew will enter AOP-001 and perform the immediate actions.

(NOTE: a component failure for Event # 7 is NOT credited for the RO during this malfunction due to the
rod control system being placed in Manual prior to the failure occurring.)

Event #8 is the dropping of the second control rod. Event 8 will occur 1.5 minutes after the drop of the

first control rod. The RO should report the two dropped controf rods. The crew will enter AOP-001 and
the first immediate action will direct a Reactor Trip.
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 4

Event #9 The crew should recognize that the reactor has failed to trip and enter FRP-S.1, Response to
Nuclear Power Generation/ATWS. The Reactor Trip breakers will be opened locally three minutes after a
field operator has been dispatched to perform those actions. Once the crew has initiated the emergency
boration in FRP-S.1, they should exit FRP-S.1 and return to PATH-1.

Events # 10 and 11 Once the crew has entered PATH-1, the Lead Examiner can cue the loss of off-site
power. The ‘A’ EDG will fail to start and the ‘B’ EDG Output Breaker will fail to shut automatically. The
crew should enter EPP-001, Loss of AC Power to 1A-SA and 1B-SB Buses. Manual operation of the ‘B’
EDG Output breaker is available and the crew should restore power to the ‘B’ Safety Bus using the ‘B’
EDG. Terminate the scenario when the crew transitions out of EPP-001. (Note there is no exit available
from EPP-001 without restoring power to at least one of the Safety Buses.)
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 4

SIMULATOR SETUP

SPECIAL INSTRUCTIONS

e Initiate from 1C-27. Adjust boron concentration up by 12 ppm over 1 minute to lower
power to 4%. Allow ~4 minutes for plant to stabilize at new power.

INITIAL CONDITIONS:
e From IC-27, adjust to < 5 % power
¢ No equipment OOS
J GP-005 completed through Step 94
e Reactivity Plan for intended evolutibn (Raise power for placing Main Turbine on line)

e Turnover Sheet

CAEP:

!Description of NRCCAEP4
IEvent 1 is to Raise Power

!Event 2, Pressurizer Pressure Channel |, PT-455, fails High
imf pt:455 (2 00:00:00 00:00:00) 2500.0

Event 3, Pressurizer Spray Valve, PCV-444C, fails Open (w/ Manual Control available)
imf prs14a (3 00:00:00 00:00:00) 100

IEvent 4, Controlling Pressurizer Level Channel, LT-459, fails high
imf 1t:459 (4 00:00:00 00:00:00) 100.0

IEvent 5, Controlling 'A' Steam Generator Level Transmitter, LT-4786, fails low
imf 1t:476 (5 00:00:00 00:00:00) 0.0

IEvent 6, High Vibration on turbine (increases to trip setpoint over 2 minutes)
imf turO4a (6 00:00:00 00:00:00) 16 120.0

IEvent 7, One control rod drops G-13 requiring AOP-001 actions
imf crf03a (7 00:00:00 00:00:00) 2 7

IEvent 8, A second rod drops (F-10) with a one minute 30 second delay requiring a manual Reactor Trip
imf crfO3b (7 00:01:30 00:00:00) 2 50

IEvent 9, ATWS Reactor Trip breakers fail to open auto or manual
imf rps01b (n 00:00:00 00:00:00) 3 3

IEvent 10 and 11, Loss of Offsite Power, 'A' EDG trips at 200 rpm, 'B' EDG Output breaker fails to shut
imf eps01 (10 00:00:00 00:00:00) W/O_DELAY
imf dsg05a (n 00:00:00 00:00:00) true
imf dsg06b (n 00:00:00 00:00:00) true
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 4

CAEP: (Continued)

'Reduce power to ~4% (700 gal dilution and 2 rod steps will raise to 9%)

0.5 run

1.0 imf rcs05 (n 00:00:00 00:00:00) 1588.5 00:00:60 -
1.0 run ’
80.0 dmf rcs05
360.0 frz
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 1 Page 6 __of _36

Event Description:

Shift to the Main Feedwater Requlating Valves / Raise Power

Time | Positon | Applicant's Actions or Behavior
BOOTH OPERATOR: Actuate ET-2 (Pressurizer Pressure Channel I, PT-455,
fails High) on cue from the Lead Evaluator.
EVALUATOR NOTE: Do not proceed to Event 3 (Pressurizer Spray Valve
fails OPEN) until the shift of ‘A’ Feedwater Regulator
Valve to AUTO is complete.
SRO GP-005 Step 95
SRO Directs BOP to perform Step 95, PREPARE to place the Main
Feedwater Regulating valves in service.
BOP PREPARE to place the Main Feedwater Regulating valves in
service as follows:
VERIFY the following Main Feedwater Regulating valves are
shut with the flow controllers in manual with zero (0 or
minimum) controller output: :
e 1FW-133, MAIN FW A REGULATOR (FK-478)
e 1FW-249, MAIN FW B REGULATOR (FK-488)
e 1FW-191, MAIN FW C REGULATOR (FK-498)
BOP VERIFY SHUT the following Main Feed Regulating Block
valves:
e 1FW-130, MAIN FW A BLOCK VLV
e 1FW-246, MAIN FW B BLOCK VLV
e 1FW-188, MAIN FW C BLOCK VLV
BOOTH OPERATOR: In the following step, report smooth operation of each

FCV.

When requested to verify: report 1FW-136, 1FW-252,
1FW-194 (Main Feed Reg Valve Outlet Isolation Valves)
all OPEN. (NOTE: Not modeled on Simulator)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 1 Page 7__of _36
Event Description: Shift to the Main Feedwater Regulating Valves / Raise Power
Time | Positon | Applicant’s Actions or Behavior

BOP CYCLE the following controllers to open then shut the flow
control valves, while monitoring locally for smooth operation:

e 1FW-133, MAIN FW A REGULATOR (FK-478)

e 1FW-249, MAIN FW B REGULATOR (FK-488)

e 1FW-191, MAIN FW C REGULATOR (FK-498)

VERIFY OPEN the following Main Feed Regulating Isolation
BOP Valves:

e 1FW-130, MAIN FW A BLOCK VLV

e 1FW-246, MAIN FW B BLOCK VLV

e 1FW-188, MAIN FW C BLOCK VLV

e 1FW-136, MAIN FEED REG VALVE A OUTLET ISOL

e 1FW-252, MAIN FEED REG VALVE B OUTLET ISOL

e 1FW-194, MAIN FEED REG VALVE C OUTLET ISOL

Harris 2009A NRC Scenario 4 -7- FINAL




Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 1 Page 8 of _36

Event Description: Shift to the Main Feedwater Regulating Valves / Raise Power

Time | Position

Applicant’s Actions or Behavior

EVALUATOR'’S NOTE:

The RO should adjust RCS boron and move rods while
maintaining Tavg-Tref within 5 °F and power < 10 %.
The RO should request permission and a peer check
from the SRO before making a reactivity change.

RO

INITIATES dilution, as necessary.

EVALUATOR'’S NOTE:

OP-107.01 is a “Continuous Use” procedure for the
dilution.

OP-107.01, Section 5.3, Blender Dilution (Alternate Dilution)
Operation (This is a CONTINUOUS USE procedure.)

RO

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.

RO

SETS FIS-114, TOTAL MAKEUP WTR BATCH COUNTER, to
obtain the desired quantity.

RO

SET total makeup flow as follows:

e |F performing DIL in Step 8, THEN SET controller
1CS-151, FK-114 RWMU FLOW, for less than or equal to
90 gpm.

e |F performing ALT DIL in Step 8, THEN SET controller
1CS-151, FK-114 RWMU FLOW, for the desired flow rate.

RO

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

RO

VERIFY the RMW CONTROL switch green light is lit.
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC

Event Description:

Scenario # 4 Event # 1 Page 9 of _36

Shift to the Main Feedwater Regqulating Valves / Raise Power

Time | Position

| Applicant’s Actions or Behavior

RO

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

PROCEDURE NOTE:

When PRZ backup heaters are energized in manual, PK
444A1, PRZ Master Pressure Controller (a Pl 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 Iower
than expected pressure

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

PROCEDURE NOTE:

SRO concurrence should be obtained prior to
energizing the BUH in MANUAL.

RO

OPERATE the pressurizer backup heaters as required to limit
the difference between the pressurizer and RCS boron
concentration to less than 10 ppm.

RO

START the makeup system as follows:

e  TURN control switch RMW CONTROL to START
momentarily.

e 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.

RO

VERIFY Tavg responds as desired.
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Appendix D Operator Action Form ES-D-2

Op Test No.: _NRC _ Scenario # _4  Event# 1 Page 10_ of _36
Event Description: Shift to the Main Feedwater Requlating Valves / Raise Power
Time | Position | Applicant's Actions or Behavior
EVALUATOR NOTE: For this plant condition, rod control will be in
: ' MANUAL.
RO IF rod control is in AUTO, THEN VERIFY the control rods are

stepping out to the desired height.

RO VERIFY dilution automatically terminates when the desired
quantity has been added.

RO PLACE Reactor Makeup in Auto per Section 5.1.

RO VERIFY the RMW CONTROL switch:

e Isin the STOP position.

e The GREEN light is LIT.

RO PLACE the RMW MODE SELECTOR to AUTO.

RO START the makeup system as follows:

e TURN control switch RMW CONTROL to START
momentarily.

e VERIFY the RED indicator light is LIT.
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 1 Page 11 of _36

Event Description:

Shift to the Main Feedwater Requlating Valves / Raise Power

Time | Position

| Applicant's Actions or Behavior

BOP

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:

PLACE the following Feedwater Regulating Valve Bypass FCV
Controllers in MAN:

e 1FW-140, MN FW A REG BYP FK-479.1

¢ 1FW-256, MN FW B REG BYP FK-489.1

e 1FW-198, MN FW C REG BYP FK-499.1

BOP

PLACE the Main FW Regulating Valve Controllers in AUTO:

e 1FW-133, MAIN FW A REGULATOR FK-478

e 1FW-249, MAIN FW B REGULATOR FK-488

e 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
BOP Valve Bypass FCV Controllers to a position 10% lower than the
current output:
e 1FW-140, MN FW A REG BYP FK-479.1
e 1FW-256, MN FW B REG BYP FK-489.1
e 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.
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 1 Page 12 of

Event Description:

Shift to the Main Feedwater Requlating Valves / Raise Power

36

Time | Position Applicant’s Actions or Behavior

BOP WHEl_\l Feedwater Regulating Valves indicate BOTH of the
following responses:
e Controller output increasing
e SG level returning to normal
THEN LOWER output of the following Feedwater Regulating
Valve Bypass FCV Controllers to 0% (Minimum output):
e 1FW-140, MN FW A REG BYP FK-479.1
e 1FW-256, MN FW B REG BYP FK-489.1
e 1FW-198, MN FW C REG BYP FK-499.1

BOP At STATUS LIGHT'BOX 1, VERIFY SHUT the following
Feedwater Regulating Valve Bypass FCVs:
e A BYP FW-140 (Window 4-1)
e B BYP FW-256 (Window 4-2)
e CBYPFW-198 (Window 4-3)

LEAD EVALUATOR:

Cue Event 2 when the power increase has been
observed to the extent desired.
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 2 Page 13 of _36

Event Description:

Pressurizer Pressure Channel |, PT-455, fails high

Time | Position

Applicant’s Actions or Behavior

EVALUATOR NOTE:

Event #2 is Pressurizer Pressure Channel I, PT-455,
failing high. This will cause a MCB annunciator to
alarm. The RO will report that PT-455 pressure
indication is high and the crew will implement OWP-
RP-02 to remove the failed channel from service. The
SRO should evaluate Tech Specs 3.3.1 (Reactor Trip
Instrumentation), 3.3.2 (ESF Instrumentation), and
3.3.3.5.a (Remote Shutdown System), for the failed
channel and request assistance from the WCC.

BOOTH OPERATOR:

Insert ET-2 (Pressurizer Pressure Channel, PT-455,
fails high) on cue from the Lead Evaluator.

Indications Available:

. ALB-009-5-2, Pressurizer High Pressure Alert

RO IDENTIFIES that PT-455 has failed HIGH
IMPLEMENT OWP-RP-02 to remove failed channel from
SRO ;
4 service
REFER to the following Tech Specs:
e T.S. 3.3.1, Reactor Trip Instrumentation
Action 6 a. Place the inoperable channel in the tripped
condition within 6 hrs, and b. Channel may be bypassed
for up to 4 hrs for surveillance
e T.S. 3.3.2, ESF Instrumentation Functional Unit 1.d
SRO Action 19 Ops may proceed provided the following:

a. Inop channel placed in the tripped condition within 6
hrs, and b. Inop channel may be bypassed for up to 4

hrs for surveillance testing of other channels per Spec
4.3.2.1.

e T.S. 3.3.8.5a, Remote Shutdown System

Action b - Restore the inop channels to OPERABLE
status within 60 days or submit a Special Report IAW
Spec 6.9.2 within 14 additional days.
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 2 Page 14 of 36

Event Description:

Pressurizer Pressure Channel |, PT-455, fails high

Time | Positon | Applicant’s Actions or Behavior
SRO INITIATE an Equipment Problem Checklist
EVALUATOR NOTE: Once the Tech Specs have been evaluated, ‘A’ FRV is

in AUTO, and PT-455 removed from service per the
OWP then cue Event 3, Pressurizer Spray Valve PCV-
444C fails open.
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Appendix D

Operator Action Form ES-D-2

Event Description:

Op Test No.: NRC Scenario # 4 Event # 3 Page 15 of _36

Pressurizer Spray Valve PCV-444C fails OPEN

Time | Position

Applicant’s Actions or Behavior

EVALUATOR NOTE:

When Pressurizer Spray Valve PCV-444C fails open,
Pressurizer pressure will decrease and all Pressurizer
heaters will energize. Annunicators for Pressurizer
low pressure will alarm. The crew should respond by
entering AOP-019, Malfunction of RCS Pressure
Control, and placing the malfunctioning spray valve in
manual per the immediate actions. RCS pressure may
drop below the DNB limit depending on how fast the
operator responds to the failure. If so, the SRO should
evaluate Tech Spec 3.2.5, DNB Parameters.

BOOTH OPERATOR:

Actuate ET-3 (Controlling PZR Pressure Channel, PT-
444, fails HIGH).

Indications Available:
. ALB-09-3-3 PRESSURIZER LOW PRESS DEVIATION CONTROL
. ALB-09-5-1 PRESSURIZER HIGH-LOW PRESS

RO

Responds to ALB-09 alarms.

RO

Reports malfunction in the RCS Pressure Control system.

. | Enters AOP-019, MALFUNCTION OF'RCS PF{ESSUR =
' lcontROL =

RO

Perform AOP-019 Immediate Actions.

Immediate
Action RO

CHECK that a bubble exists in the PRZ. (YES)

Immediate VERIFY ALL PRZ PORVs AND associated block valves

Action RO properly positioned for current PRZ pressure and plant
conditions. (YES)

Immediate CHECK Both PRZ spray valves properly positioned for current

Action RO

PRZ pressure and plant conditions. (NO)
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Appendix D

Operator Action Form ES-D-2

Op Test No.:

NRC Scenario # 4 Event # 3 Page 16_of _36

Event Description:

Pressurizer Spray Valve PCV-444C fails OPEN

Time

| Position

| Applicant’s Actions or Behavior

EVALUATOR NOTE:

The malfunction only affects PCV-444C. It is expected
that the operator will recognize that only one spray
valve is malfunctioning and operate that controller in

MANUAL (option a below).
Immediate CONTROL PRZ spray valves in MANUAL using ONE of the
Action following (listed in order of preference):
a) AFFECTED Spray Valve controller in MANUAL (if only
one is obviously malfunctioning)
RO OR
b) PK-444A, Master Pressure Controller
OR
c) Both individual spray valve controllers
SRO GO TO Section 3.1, Pressure Control Malfunctions While
Operating With a Pressurizer Bubble.
Inform SSO to REFER to PEP-110, Emergency Classification
SRO and Protective Action Recommendations, AND ENTER the
EAL Network at entry point X.
RO MONITOR PRZ pressure by observing other reliable
indications.
SRO CHECK plant in MODE 1 OR 2. (YES)
RO CHECK PRZ pressure CONTROLLED. (YES)
RO CHECK PRZ pressure 2335 PSIG OR LESS. (YES)
RO CHECK ALL of the following PRZ PORYV block valves OPEN:
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 3 Page 17 of _36

Event Description:

Pressurizer Spray Valve PCV-444C fails OPEN

Time | Position

Applicant’s Actions or Behavior

e 1RC-117 (for PCV-445A SA) (YES)
e 1RC-115 (for PCV-445B) (YES)
e 1RC-113 (for PCV-44B SB) (YES)

RO

CHECK that a malfunction of one or more of the following has
occurred:

e PT-444 (NO)

e PK-444A (NO)

e PRZ heater(s) (NO)

e PRZ spray valve(s) or controller(s) (YES)

RO

CHECK PK-444A controlling properly in AUTO. (YES)

RO

CONTROL PRZ pressure as follows:

PROCEDURE NOTE:

If individual spray valve controllers are already in
MAN, do NOT return to AUTO.

RO

CHECK BOTH PRZ spray valve controllers in AUTO AND
BOTH spray valves operating as desired. (NO)

RO

VERIFY PRZ Spray Valve controllers in ONE of the following
alignments:

e AFFECTED Spray Valve controller in MANUAL (if only
one is obviously malfunctioning) (YES)

RO

OPERATE Spray Valves as necessary to control PZR
pressure.

RO

CHECK ALL PRZ heaters operating as desired. (YES)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 3 Page 18 of 36
Event Description: Pressurizer Spray Valve PCV-444C fails OPEN
Time | Position | Applicant’s Actions or Behavior

CHECK at least one of the following conditions present:
e PRZ pressure is UNCONTROLLED (NO)

o Status of a normal spray valve or a PRZ heater bank is
UNCONTROLLED (NO)

RO

REFER TO Tech Spec 3.2.5 (DNB Parameters) AND
SRO IMPLEMENT action where appropriate. (Limit is 2185 psig —
restore within 2 hours)

Completes an Equipment Problem Checklist and contacts

SRO WCC for assistance. (WR, EIR and Maintenance support)

EVALUATOR NOTE: The Lead Evaluator can cue Event 4 (Controlling
Pressurizer Level Channel, LT-459, fails high) once the
plant has stabilized back in its normal pressure band.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC  Scenario # 4 Event # 4 Page 19 of _36
Event Description: Controlling Pressurizer Level Channel, LT-459, fails high

Time | Positon | Applicant's Actions or Behavior
EVALUTATOR NOTE: Event #4 is the controlling Pressurizer Level

Instrument, LT-459, failing high. The crew should
respond in accordance with alarm response procedure
APP-ALB-009. The crew will be required to take
Charging FCV-122 to Manual and maintain Pressurizer
level within the control band and shift level control to
an alternate channel.

BOOTH OPERATOR: Insert ET-4 (Controlling Pressurizer Level Instrument,
LT-459, fails high), on cue from the Lead Evaluator.

Indications Available:
° ALB-009-2-1, PZR CONT HIGH LEVEL DEV & HTRS ON
. ALB-009-4-2, PRESSURIZER HIGH LEVEL ALERT

o Lowering Pressurizer level

RO IDENTIFY a failed Pressurizer Level Channel

O |ENTERAPP-ALB-009

RO PLACE FCV-122, Charging Flow Control Valve, in manual.

RO OPERATE FCV-122 as necessary to restore Pressurizer Level
to the normal band ‘

RO SELECT 460/461 on Pressurizer Level Controller Selector

Evaluate T.S. 3.3.1 (N/A when < P-7)

SRO | Ts3.3.3.5a Remote Shutdown — Restore to Operable w/7 days
or HSD within next 12 hours

Restore Charging to Automatic (Requires shifting Master
RO Controller to Manual and then back to Auto in order to remove
integration
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 4 Page 20 of _36

Event Description: Controlling Pressurizer Level Channel, LT-459, fails high

Time | Positon | Applicant’s Actions or Behavior
SRO Completes an Equipment Problem Checklist and contacts
' WCC for assistance. (WR, EIR and Maintenance support)

EVALUATOR NOTE: The Lead Evaluator can cue Event 5 (Controlling

Steam Generator Level Channel on SG ‘A’, LT-476

failing LOW) once the plant has stabilized back in its
normal Pressurizer Level band.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC  Scenario # 4 Event # 5 Page 21 of _36

Event Description: Controlling Steam Generator Level Channel on SG ‘A’, LT-476 failing LOW

Time | Position | Applicant's Actions or Behavior

EVALUATOR NOTE: Event 5 is the Controlling Steam Generator Level
Channel on SG ‘A’, LT-476, failing low. The BOP
should respond to multiple ‘A’ Steam Generator
alarms on ALB-014 and take manual control of the ‘A’
FRV in accordance with the alarm response
procedures and OMM-001, Conduct of Operations.
The SRO should evaluate Tech Specs 3.3.1 (Reactor
Trip Instrumentation), 3.3.2 (ESF Instrumentation), and
3.3.3.6 (Accident Monitoring Instrumentation). The
failed channel does not have to be removed from
service to continue with the scenario.

BOOTH OPERATOR: Insert ET-5 (Controlling Steam Generator Level
Channel on SG ‘A’, LT-476, fails low) on cue from the
Lead Evaluator

Indications Available:
. ALB-014-1-1B SG A NR LEVEL/ SP HI/ LO DEV
. ALB-014-4-4 SG A LOW LOW LEVEL
. ALB-014-8-5 COMPUTER ALARM SG

BOP RESPONDS to multiple ‘A’ SG alarms

EVALUATOR’S NOTE: THE BOP may take MANUAL control of the associated
FRYV prior to entering the APP.

BOP Enters APP-ALB-014-1-1B and/or 4-4.

BOP PLACES FRYV for SG ‘A’ in MANUAL and controls flow.

SRO REFERS to OWP-RP to remove channel from service.

SRO CONTACTS work control for assistance.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 5 Page 22 of _36
Event Description: Controlling Steam Generator Level Channel on SG ‘A’, LT-476 failing LOW
Time | Position | Applicant’s Actions or Behavior
| ENTERS TS:

e 3.3.1.a Reactor Trip Instrumentation, Action 6

e 3.3.2.a ESF Instrumentation, Action 19

SRO Both require tripping the inoperable channel within 6 hours.
and

e 3.3.3.6.a. Accident Monitoring Instrumentation — restore
the inoperable channel within 7 days. (Not applicable
but may initiate a tracking EIR related to this TS)

EVALUATOR’S NOTE: After the TS has been evaluated, the Lead Evaluator
can cue Event 6 (High Vibration on the Main Turbine).
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6 Page 23 of _36
Event Description: High Vibration on the Main Turbine

Time | Position | Applicant’s Actions or Behavior
EVALUATOR NOTE: Event #6 is High Vibration on the Main Turbine.
BOOTH OPERATOR: Insert ET-6 (Main Turbine Vibration increases from 0 to

16 over 2 minutes) on cue from the Lead Evaluator

Indications Available:
. ALB-20-2-3 Turbine Trouble
o ALB-20-5-5 Computer Alarm MS/TURB

RO Identify increasing vibrations on the Main Turbine

BOP CHECK that an automatic or manual Turbine trip signal has
occurred. (NO)

) GO TO the applicable section:
SRO

* Section 3.2, Turbine Eccentricity or Vibration (page 12)
PROCEDURE NOTE: Resonant ranges can be found in the Turbine Speed
Hold Recommendations chart in the Operations Curve
Book.

BOP CHECK Turbine speed 600 RPM OR GREATER. (YES)

BOP COMMENCE an OSI-PI AOP-006 Attachment 1 Group Trend,
Turbine Monitoring ERFIS Computer Points.

REFER TO Attachment 6, Turbine Operating Limits AND
BOP CHECK that ALL readings applicable to current Turbine speed
remain BELOW their trip values. (NO, Vibration exceeds)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6 Page 24 of _36
Event Description: High Vibration on the Main Turbine
Time | Positon | Applicant’s Actions or Behavior

PERFORM the following:

CONFIRM that a reading is at or above its trip value using at

BOP least one of the following:
* Reading for the alternate vibration monitor from that bearing

on Supervisory Panel
* Abnormal Turbine noise or vibration

IF a reading AT OR ABOVE its trip value is confirmed, THEN:

(1) IF above P-7, THEN TRIP the Reactor AND GO TO EOP
SRO Path-1. (Perform Section 3.1 as time allows.) (NO)

(2) TRIP the Turbine AND GO TO Section 3.1, Turbine Trip.
(YES)

CHECK for ANY of the following:

* ALL turbine governor valves SHUT (4 total) (YES)
OR

e ALL turbine throttle valves SHUT (4 total) (YES)

BOP

CHECK ALL of the following SHUT:
BOP * Reheat Stop valves (4 total) (YES)
* Intercept valves (4 total) (YES)

BOP CHECK ALL Non-Return valves SHUT (8 total) (Status Light
Box 3). (YES)

CHECK ALL of the following HP Turbine Drains and Casing

BOP | Vents OPEN (Status Light Box 2) (YES)

CHECK BOTH of the following AVAILABLE: (YES)
BOP * Air Side Seal Qil Pump
* Air Side Seal Oil Backup Pump
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6 Page 25 of _36
Event Description: High Vibration on the Main Turbine

Time | Positon | Applicant’s Actions or Behavior
PROCEDURE NOTE: Vacuum should be maintained until Turbine speed

drops to below 180 rpm except under the conditions
listed in the next step. The listed conditions are
serious enough that overall damage to the Turbine can
be reduced by limiting coastdown time.

CHECK that AT LEAST ONE of the following conditions for
breaking condenser vacuum is met:

« ALB-18-2-3, TURBINE TRIP THRUST BEARING WEAR—
ALARMED (NO)

* ALB-18-2-4, TURBINE TRIP BEARING OIL LOW PRESS—
ALARMED (NO)

* PI-1842, GLAND STM SEAL HDR PRESS—LESS THAN 20
PSIG (NO)

"o Loss of Offsite Power (NO)

* Turbine was manually tripped due to sustained vibration of
GREATER THAN 14 MILS (YES)

* Audible rubbing noises from the Turbine (NO)

SRO

VERIFY that the following breakers are OPEN:
*52-9, GENERATOR TO NORTH BUS

* 52-7, GENERATOR TO SOUTH BUS

BOP * 102, UNIT AUX XFMR A TO AUX BUS D

* 108, UNIT AUX XFMR A TO AUX BUS A

* 122, UNIT AUX XFMR B TO AUXBUS E

* 128, UNIT AUX XFMR B TO AUX BUS B

VERIFY that the following are SHUT:
BOP a. MSIVs
b. MSIV bypass valves

BOP STOP BOTH condenser vacuum pumps.

Harris 2009A NRC Scenario 4 -25- FINAL




Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6 Page 26 of _36
Event Description: High Vibration on the Main Turbine
Time | Positon | Applicant’s Actions or Behavior

OPEN the following:
BOP * 1CE-447, CONDENSER VACUUM BREAKER
* 1CE-475, CONDENSER VACUUM BREAKER

BOP REFER TO OP-133, Main Condenser Air Removal System,
AND COMPLETE condenser shutdown.

EVALUATOR NOTE: Once the crew has isolated and broken vacuum, then
initiate Event 7 (One Dropped Control Rod)

After the crew implements AOP-001 for the dropped
rod a second dropped rod will occur (Event 8)
requiring a manual Reactor Trip which will result in an
ATWS condition.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 7 Page 27 of _36
Event Description: One Dropped Control Rod — AOP-001

Time | Positon | Applicant's Actions or Behavior
EVALUATOR NOTE: Event #7 is one Dropped Control Rod. The RO should

report the event and the crew should recognize that a
control rod has dropped.

BOOTH OPERATOR: Insert ET-7 (One Dropped Control Rod) on cue from
the evaluator.

Indications Available:
. ALB-013-7-4, ONE ROD AT BOTTOM

RO Recognizes indications of Dropped Rod

Enters AOP-001, MALFUNCTION OF ROD CONTROL AND

SRO | |NDICATION SYSTEM.

RO Perform AOP-001 Immediate Actions.

oot RO | CHECK that LESS THAN TWO control rods are dropped (YES)
Aetion ¢ POSITION Rod Bank Selector Switch to MAN.
LT;:?:: fate CHECK Control Bank motion STOPPED.

NOTE - Throughout this procedure, “Westinghouse Rod
Control System Troubleshooting Guidelines” refers to Section
6.0 of EPRI document TR-108152, Rod Control System
Maintenance — Westinghouse PWRs.

GO TO the appropriate section:
e Section 3.1, Dropped Control Rod

3.1 Dropped Control Rod
e RECORD the time at which the rod dropped: Time
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 7 Page 28 of _36
Event Description: One Dropped Control Rod — AOP-001
Time | Positon | Applicant’s Actions or Behavior

ADJUST ONE of the following to equalize Tavg with Tref:
Turbine load
Boron concentration

CHECK ALL Rod Control Power and Logic Cabinets for normal
operation, as follows:

NO blown fuses
NO other visible malfunctions

DETERMINE if the Westinghouse Rod Control System
Troubleshooting Guidelines should be initiated.

(Priority E Work Request is required)

EVALUATOR NOTE: Event 8 (Second Dropped Rod) will occur 1.5 minutes after
the first dropped rod (Event 7)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC  Scenario # 4 Event # 8,9 Page 29 of _36
Event Description: Two Dropped Control Rods — ATWS

Time | Positon | Applicant’s Actions or Behavior
EVALUATOR NOTE: Event #8 is the drop of the Second Dropped Control

Rod. The RO should report the event and the crew
should recognize that an ATWS is in progress when
the Reactor Trip switches fail to function.

Once the crew has carried the emergency boration of
FRP-S.1 and transitioned to PATH-1, the Lead
Examiner can cue the loss of off-site power. The ‘A’
EDG will fail to start and the ‘B’ EDG Output Breaker
will fail to shut. The crew should enter EPP-001, Loss
of AC Power to 1A-SA and 1B-SB Buses.

Once the ‘B’ EDG has been restored the scenario can
be terminated.

BOOTH OPERATOR: Insert ET-8 (Second Dropped Control Rod) 1.5 minutes
after ET-7.

Delete the ATWS malfunction (RPS01B) and trip the
reactor three (3) minutes after a field operator is
dispatched by the crew to trip the reactor locally.

Indications Available:
. ALB-013-7-3, TWO OR MORE RODS AT BOTTOM
. ALB-013-7-4, ONE ROD AT BOTTOM

RO Recognizes indications of Dropped Rod

Enters AOP-001, MALFUNCTION OF ROD CONTROL AND

SRO | |NDICATION SYSTEM.

RO Perform AOP-001 Immediate Actions.

Immediate RO CHECK that LESS THAN TWO control rods are dropped (NO)
m?ggiate RO TRIP the Reactor AND GO TO EOP Path-1.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 8,9 Page 30_ of _36
Event Description: Two Dropped Control Rods — ATWS
Time | Positon | Applicant’s Actions or Behavior
RO Recognizes and reports that the reactor failed to trip

SRO ENTER FRP-S.1, Response to Nuclear Power
Generation/ATWS

PROCEDURE CAUTION: To maximize core cooling, RCPs should NOT be
tripped with reactor power GREATER THAN 5%.
(Normal support conditions for running RCPs are NOT
required for these circumstances. The RCP TRIP
CRITERIA for small break LOCA conditions is NOT
applicable to this procedure.)

PROCEDURE NOTE: Steps 1 through 4 are immediate action steps.

RO Verify Reactor Trip:

Check for all of the following:

e Check for any of the following:
o Trip breakers RTA AND BYA — OPEN (NO)
o Trip breakers RTB AND BYB — OPEN (NO)

e Rod bottom lights —LIT (NO)

e Neutron flux — DECREASING (NO)

. Chtnr:al
Ta’Sk .. . . o ‘ .

,f (Note | | IFthe reactor will NOT trip (automatically OR using either
This step' | manual trip switch), THEN verify negative reactivity inserted by
Lignot | RO | any of the following while contmumg with this procedure
lcrltical if_} G e Manually insert control rods
. emer . | o Verify control rods inserting in automatic

boratlon - . - o v

is used) -

BOP Verify Turbine Trip:
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 8,9 Page 31 of _36

Event Description:

Two Dropped Control Rods — ATWS

Time | Positon | Applicant’s Actions or Behavior
Check for any of the following:
e  All turbine throttle valves — SHUT (YES)
e  All turbine governor valves — SHUT (YES)
BOP Verify All AFW Pumps - RUNNING
RO Check Reactor Trip Status:
a. Check reactor — TRIPPED (NO)
SRO Direct an operator to contact OR report to the main control
room (to receive instructions to locally trip the reactor).
SRO Initiate monitoring the Critical Safety Function Status Trees.
SRO Evaluate EAL Network using entry point X.
PROCEDURE NOTE: Actuation of the sequencer inhibits operation of the
boric acid pumps. (If the sequencer runs on Program
A, the pumps can be started manually after LB-9.
Otherwise, the sequencer must be reset to restore
operation of the pumps)
Sl flow accomplishes emergency boration.
RO Initiate Emergency Boration of RCS:

Check Sl flow — GREATER THAN 200 GPM (NO)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 8,9 Page 32_ of _36
Event Description: Two Dropped Control Rods — ATWS
Time | Positon | Applicant's Actions or Behavior

RO Emergency borate from the BAT:

“Crtical |

RO Check PRZ Pressure — LESS THAN 2335 PSIG (YES)

Isolate CNMT Ventilation:
a. Stop the following fans:
0 AH-82 A NORMAL PURGE SUPPLY FAN
o AH-82 B NORMAL PURGE SUPPLY FAN
0 E-5A CNMT PRE-ENTRY PURGE EXHAUST FAN
o E-5B CNMT PRE-ENTRY PURGE EXHAUST FAN

b. Verify the valves and dampers listed in the table — SHUT
(YES)

BOP

RO Check Trip Status:
Check reactor — TRIPPED (YES)
Check turbine — TRIPPED (YES)
Check Reactor Subcritical:
o Power range channels - LESS THAN 5% (YES)

o Intermediate range startup rate channels — NEGATIVE
(YES)

SRO Observe CAUTION prior to Step 25 AND GO TO Step 25.

PROCEDURE CAUTION: Boration should continue to obtain adequate
shutdown margin during subsequent recovery actions.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 8,9 Page 33_of _36
Event Description: Two Dropped Control Rods — ATWS
Time | Position | Applicant’s Actions or Behavior
SRO Implement Function Restoration Procedures As Required.

SRO RETURN TO Procedure and Step in Effect (PATH-1)

PATH-1

EVALUATOR NOTE: Once the crew has transitioned to PATH-1, the Lead
Examiner can cue the loss of off-site power. The ‘A’
EDG will fail to start and the ‘B’ EDG Output Breaker
will fail to shut. The crew should enter EPP-001, Loss
of AC Power to 1A-SA and 1B-SB Buses.

Once the ‘B’ EDG has been restored the scenario can
be terminated.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 10, 11 Page 34 of 36

Event Description: Loss of Offsite Power, ‘A’ EDG fails to start, ‘B’ EDG Output Breaker fails to shut

Time | Positon | Applicant’s Actions or Behavior

BOOTH OPERATOR: Initiate ET-10 (Loss of Offsite Power) upon cue from
Lead Evaluator.
(After 1° 5 steps of Path-1 are completed)

CREW Identify entry conditions for EPP-001, Loss of AC Power to 1A-
SA and 1B-SB Buses and Enters EPP-001

Verify Reactor Trip:
o Check for any of the following:

Immediate | RO o Trip breakers RTA AND BYA — OPEN (YES)
o Trip breakers RTB AND BYB — OPEN (YES)
o Neutron flux — DECREASING (YES)
Verify Turbine Trip:
Immediate a. Check for any of the following:
Action BOP ;
o All turbine throttle valves - SHUT

o All turbine governor valves - SHUT

RO Check If RCS lIsolated

Check PRZ PORVs — SHUT (YES)

Check letdown isolation valves - SHUT:
e 1CS-1 (LCV-460) (YES)
e 1CS-2 (LCV-459) (YES)

Verify excess letdown valves - SHUT:
RO e 1CS-460
e 1CS-461
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 10, 11 Page 35 of 36
Event Description: Loss of Offsite Power, ‘A’ EDG fails to start, ‘B’ EDG Output Breaker fails to shut
Time | Positon | Applicant's Actions or Behavior

Verify AFW Flow AND Control SG Levels:
e Verify AFW Flow — GREATER THAN 210 KPPH (YES)
BOP e Any level - GREATER THAN 25% [40%]

e Control AFW flow to maintain all intact levels between
25% and 50% [40% and 50%)]

SRO Evaluate EAL Network Using Entry Point X.

BOP Verify AC Emergency Bus Cross-Ties to Non-Emergency AC
Buses - OPEN

Verify any cross tie to Bus 1A-SA - OPEN
o Breaker 104
o Breaker 105

Verify Any cross tie to Bus 1B-SB - OPEN
o Breaker 124
o Breaker 125

BOP Energize AC Emergency Buses using EDGs:

Check EDGs 1A-SA AND 1B-SB — AVAILABLE (NO)

Check any EDG — RUNNING (YES, ‘B))

BOP Check any AC emergency bus - ENERGIZED (NO)

. Critical |+ . Perform the foll owmg ¢ .

- Task - )_Manually close running EDG output breaker at MCB OR
,ocally perform at sthchgear .

EDG A: Breaker 106 (NO)

| EDG B: Breaker 126 (YES)

(NOTE The sync switch must be in the CLOSE posmon to
 close breaker 126)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 10, 11 Page 36 of 36
Event Description: Loss of Offsite Power, ‘A’ EDG fails to start, ‘B’ EDG Output Breaker fails to shut
Time | Position | Applicant’s Actions or Behavior

BOOTH OPERATOR: IF crew does not remember to use sync switch and requests
that breaker 126 be closed manually then use Sim Drawing
eps02 and close breaker (RF DSG41)

BOP Check any AC emergency bus - ENERGIZED (YES)

SRO Implement function restoration procedures as required.

SRO RETURN TO procedure and step in effect.

Terminate the scenario upon exit from EPP-001.
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Appendix D Scenario Outline Form ES-D-1
Facility: SHEARON-HARRIS Scenario No.: 3 OpTestNo.: 05000400
Examiners: Operators:

Initial Conditions: .

IC-11, MOL, 89% power

Restore power to 100%

‘B’ RHR Pump is out of service for breaker inspection

4 GPD tube leak on 'B' Steam Generator

Turnover: e  Return to 100% power in accordance with GP-005, Power Operation, step 137.
Critical Task:
Event No. | Malf. No. | Event Event Description
Type*
3 NA N—BOP; Raise-power
SRo
R—RO
2 PT:308A | - BOP, SG PORYV Pressure Instrument fails high
SRO
TS - SRO
3 COWOIA | G—RG; Trip-of running GOW-Pump-{-AY);
TSs—SRO
4 C-BOP,
HVA009 SRO Trip of running AH-85A fan, standby fails to Auto Start
TS - SRO
SRo
Fs—-sRo
8 SGNOEB M—ALL ‘B-Steam-Generatortube-rupture{420-gpm)
MSS11 M — ALL Main Steam Header break outside Containment (downstream of MSIVs)
SRo
*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 3

Scenario Summary:

The plant is at 89% power in middle of life. The ‘B' RHR pump is out of service for ingpection and there is
a 4 GPD tube leak on 'B' Steam Generator.

1st

Event: The crew has been directed to raise power to 100% using GP 005, Power.Operation, following

2" Event: ‘A’ Steam Generator PORV Pressure Instrument failing high. This will reqnire the BOP to take
manual control of the PORV to shut it. The-SRO-should-evaluate Tech-Spees-3-3-3:-5- Remote-Shutdown

4™ Event: The running AH-85A fan will trip, can-be-inserted-once-COW-has-beenrestored-and-AOR-014
exited. This trip will provide alarms at the MCB and the crew will enter the appropriate APP. This trip
should auto start the standby AH-85 fan, however the auto start has failed. The standby fan can be

7" Event:Second-major-event-once-the-reasctoris-tripped a A main steam line break on the ‘B’ Steam
Generator on the main steam header outside containment will occur. It is expected that the crew trip and

Safety Inject and enter transmen—tr-em PATH 1 te—RAIH—Q—te—address—the—ruﬁtured—skmm—generatM
Lntegmy—Eetdeut—GmeHa—te—addFess—the At step 15 on PATH-1 the crew WI|| transmon to EPP-014 based

on ‘B’ SG pressure decreasing in an uncontrolled manner.

8" Event: ‘B’ MSIV fails to operate due to the automatically generated Main Steam Line Isolation Signal
(MSIS) and will not shut due to a manual MSIS. ‘B’ MSIV cannot be shut manually from the Main Control
Board by the operators Termlnate the scenarlo once the crew enters-EPP-020, SGTR-with-Loss-of

: va- exits EPP-014 and transitions to

EPP 008, “Si Termlnatron”

NOTE: This event will not count as a component failure during the spare scenario because the operator
will not be able to close the valve. There will be no gradable action.
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 3

SIMULATOR SETUP

SPECIAL INSTRUCTIONS

¢ Ensure reactivity plan is available for return to full power

INITIAL CONDITIONS:

e |C-11, MOL, 89% power
PRE-LOAD:

e irf rhr023 RACK_OUT ('B' RHR pump out of service for Qil replacement)
e imf mss05b 2 3600 ('B' MSIV fails to shut)

TRIGGERS:

e ET-2: imfpt:308a (2 00:00:00 00:00:00) 1300.0 00:00:00
SG PORYV Pressure Instrument fails HIGH

e ET-4: irf hva009 (4 00:00:00 00:00:00) BKR_OFF
Trip running of AH-85 fan, standby fails to Auto Start

} T B s g 'Z .: g 'Z

-B-Steam-Generator+uptured

e ET-7: imfmssi1 (7 00:00:00 00:05:00) 1500000
On trip, a main steam line rupture occurs; 'B' MSIV fails to shut automatically
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Scenario Event Description
Shearon-Harris 2009A NRC Scenario 3

CAEP:

1Description of NRC3CAEP

IIC-11, MOL, 89% power

I'B' RHR pump is Out of Service

14 gpd tube leak on 'B' Steam Generator

!Preloads
! 'B' RHR pump out of service for QOil replacement
irf rhr023 (n 00:00:00 00:00:00) RACK_OUT

! 'B'MSIV fails to shut
imf mss05b (n 00:00:00 00:00:00) 2 3600

IEvent Triggers
| : i o . L
!E’He“t ; _I.talsergeuel back-t0-100%-{eHewingFV-Festing

!Event 2: SG PORYV Pressure Instrument fails HIGH
I Instrument - BOP
imf pt:308a (2 00:00:00 00:00:00) 1300.0 00:00:00

!Event 4: Trip running of AH-85 fan, standby fails to Auto Start
! Component - BOP
I Tech Spec - SRO

irf hva009 (4 00:00:00 00:00:00) BKR_OFF

IEvent 7: Trip Reactor on a main steam line rupture 'B' MSIV fails to shut
! EOP Contingency Procedure
imf mss11 (7 00:00:00 00:05:00) 1500000
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event# 1 Page 5 of 35
Event Description: Raise Power
Time Position Applicant’s Actions or Behavior
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Appendix D Operator Action Form ES-D-2
Op Test No.: NR Scenario # 3  Event# 1 Page 6 of 35
Event Description: Raise Power
Time Position Applicant’s Actions or Behavior
. -
RO VERIFY-the-RMW-CONTROL-switch-has-been placed-n-the-STOI
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Appendix D Operator Action Form ES-D-2
Op Test No.: NRC Scenario # 3  Event# 1 Page 7 of 35
Event Description: Raise Power
Time Position Applicant’s Actions or Behavior
ls inthe STOP tion.
II lahtistit
RO PLACE the RMW-MODE SELECTOR to-ALUTO:
RO START-the-makeup-system-as-follows:
VERIEY ¢ Lindi lightis it

EVALUATOR NOTE:

desired the Lead Evaluator can cue Event 2, SG PORV
Pressure Instrument fails high)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event# 2 Page 8 of 35
Event Description: SG PORYV Pressure Instrument Fails High

Time | Position | Applicant’s Actions or Behavior
EVALUATOR NOTE: This event is a Steam Generator PORV Pressure Instrument

failing high. This will require the BOP to take manual
control of the PORYV to shut it. The SRO should evaluate
Tech Specs 3.3.3.5, Remote Shutdown System, and 3.6.3,
Containment Isolation Valves.

BOOTH OPERATOR: On cue from the Lead Evaluator, insert ET-2 (SG PORV
Pressure Instrument, PT-308, fails HIGH).

Available Indications:

. ALB-014-8-5, Computer Alarm Steam Generators

SRO ENTERS APP-ALB-014-8-5

BOP IDENTIFIES ‘A’ SG PORV is OPEN

BOP DEPRESS Manual Pushbutton for PK-308 to take manual control of
‘A’ SG PORV

BOP LOWER output for PK-308 to SHUT ‘A’ SG PORV

Set band for operation with ‘A’ PORYV in manual control
(maintain pressure below 1100 psig)

SRO REFER to Tech Specs for failure of ‘A’ SG PORV
e T.S.3.3.3.5, Remote Shutdown System

e T.S.3.6.3, Containment Isolation Valves

NOTE: IF the ‘A’ PORYV is not shut within 2-3 minutes Reactor Power level will increase to
approximately 91%
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event# 3 Page 9 of 35
Event Description: Trip of Running ‘A> CCW Pump
Time Position Applicant’s Actions or Behavior
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Appendix D Operator Action : Form ES-D-2

Op Test No.: NRC Scenario # 3 Event# 3 Page 10 of 35
Event Description: Trip of Running ‘A’ CCW Pump
Time Position Applicant’s Actions or Behavior

SRO | BEX{Tthisprocedure:

LEAD EVALUATOR: Once the plant has stabilized
evaluated;cue Event 4, (Trip of Running AH-85A Fan)

Harris 2009A NRC Scenario 3 (Spare) -10- FINAL Revision 1




Appendix D Qperator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event# 4 Page 11 of 35
Event Description: Trip of running AH-85A fan, standby fails to Auto Start

Time Position Applicant’s Actions or Behavior
EVALUATOR NOTE: This event is a trip of the running AH-85A fan. This trip will

provide alarms at the MCB and the crew will enter the
appropriate APP. This trip should auto start the standby
AH-85 fan, however the auto start has failed. The standby
fan will have to be started manually from the MCB. The SRO
should evaluate Tech Specs 3.8.1.1, AC Sources —
Operating, and 3.3.3.5b, Remote Shutdown System

BOOTH OPERATOR: On cue from the Lead Evaluator, insert ET-4 (Trip of the
Running AH-85A Fan).

BOP ENTERS APP-ALB-027-1-4

BOP IDENTIFIES the tripped fan, AH-85A

BOP REPORTS failure of the AH-85B standby fan to start and dispatches
AO to investigate breaker for AH-85 A (1A23-SA-4A)

BOOTH COMMUNICATOR: Acknowledge request to investigate breaker. After 2 minutes
report that breaker for AH-85A is in the trip free position.

BOP STARTS standby AH-85B

REFER to Tech Specs (and possibly OWP-HVAC)

e T.53.8.1.1, AC Sources — Operating (Perform OST-1023,

SRO Offsite Power Verification within one hour)

e T.S. 3.3.3.5b, Remote Shutdown System
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 12 of 35
Event Description: PT-4486, First Stage Pressure Transmitter, fails LOW
Time | Positon | Applicant’s Actions or Behavior

Immediate
Action RO CHECKthat LESSTH/ "“ PWO-controlrods-are-dropped-—(¥ES)
Immediate .
. POSITION-Rod-Bank-Selector- Switch-to-MAN-
Action RO

Immediate .
Action RO CHECK-Control Bank-motion STOPPEDAYES)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 13 of 35
Event Description: PT-4486, First Stage Pressure Transmitter, fails LOW
Time | Positon | Applicant's Actions or Behavior
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 14 of 35
Event Description: PT-4486, First Stage Pressure Transmitter, fails LOW
Time | Position | Applicant’s Actions or Behavior

EVALUATOR NOTE: Once the plant has stabilized then Lead Evaluator may cue

Event 6 7 (Ruptured-Faulted Steam-Generator,B>SG-at 420
gpms-fault-occurs-on-trip)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 15 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)
Time | Positon | Applicant’s Actions or Behavior
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 16 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ $G-at-420-gpm; fault occurs en-trip)
Time | Positon | Applicant’s Actions or Behavior

oo REFER 7O PER-110,E Classification And P

20 “HECK RCS Joal in VCT ol Sility_(NO:

EVALUATOR NOTE: Fhe Reactor Trip-will-automatically insert ET-7, Main Steam
Line Break Outside of Containment.

BOOTH OPERATOR: On cue from the Lead Evaluator, insert Trigger 7 (MSLB on
‘B’ SG Outside Containment)

Indications Available:
o ALB-028-8-5 COMPUTER ALARM VENTILATION SYSTEM
Risi : tai :
. Risinat ; . tai I
. Reactor Power rising
. Tavg Deceasing

. 1° Stage pressure decreasing

CREW Identifies indications of Steam Line Break

Enters AOP-038, Rapid Downpower
Provides directions to retire plant

SRO

BOOTH COMMUNICATOR: AFTER 5 MINUTES OF INSERTION OF EVENT 7 Call 5555 and

report that there is a major steam leak at the cross over piping
in the Turbine Building.

Directs manual Reactor Trip and MSLI (not to interfere with
SRO immediate actions of PATH-1)

Enters PATH-1
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 17 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)
Time | Position | Applicant's Actions or Behavior

PATH-1 NOTE: Steps 1 through 4 are immediate action steps.

RO VERIFY Reactor Trip:

e  AUTO or MANUAL Reactor Trip successful:

e  CHECK for any of the following:

e Trip breakers RTA and BYA OPEN (YES)

e Trip breakers RTB and BYB OPEN (YES)

e  ROD Bottom lights LIT (YES)

NEUTRON flux decreasing (YES)

BOP VERIFY Turbine Trip:

e  CHECK for any of the following:

e ALL turbine throttle valves — SHUT (YES)

e ALL turbine governor valves — SHUT (YES)

BOP VERIFY power to AC Emergency Buses

e 1A-SA AND 1B-SB Buses energized by off-site power or EDG’s.
(YES)

RO CHECK SI Actuation:

CHECK for any of the following — LIT
o Sl Actuated bypass permissive light (NO)
e ALB-11-2-2 (NO)
e ALB-11-5-1 (NO)
e ALB-11-5-3 (NO)
e ALB-12-1-4 (NO)
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC

Event Description:

Scenario # 3 Event # 6,7 Page 18 of 35

RBuptured Faulted Steam Generator (‘B SG-at420-gpm; fault occurs en-trip)

Time | Position | Applicant’s Actions or Behavior
CHECK Sl Actuation criteria:
e CNMT pressure - GREATER THAN 3.0 PSIG (NO)
RO
o PRZ pressure — LESS THAN 1850 PSIG (NO)
e Steam pressure — LESS THAN 601 PSIG (NO)
Sl Actuation — REQUIRED (YES - large steam break in progress that
CREW will reach Steam pressure auto Sl setpoint, that is rate sensitive, if not
addressed)
RO Verifies Sl actuation (manual)
SRO Perform the following:
e |nitiate monitoring the Critical Safety Function Status Trees.
e  Evaluate EAL Network using entry point X.
CREW Foldout A Appilies.
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 19 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ $G-at-420-gpm; fault occurs en-trip)
Time | Positon | Applicant's Actions or Behavior

Verify All CSIPs AND RHR pumps — RUNNING
(YES, all available - B RHR OOS)

RO

RO Check Sl Flow:

e  Slflow - GREATER THAN 200 GPM (YES)

e RCS pressure - LESS THAN 230 PSIG (NO)

BOP Check Main Steam Isolation:

Main Steam Isolation — ACTUATED (YES - manually)

Check Main Steam Isolation actuation criteria:
e Steam line pressure - LESS THAN 601 PSIG (YES/NO)
e CNMT pressure - GREATER THAN 3.0 PSIG (NO)

e Manual closure of all MSIVs AND bypass valves is desired.

BOP Main Steam Isolation — REQUIRED (YES)

BOP Verify all MSIVs and bypass valves — SHUT (‘B' SG MSIV OPEN)

Check CNMT Pressure — HAS REMAINED LESS THAN 10 PSIG
RO | (vES)

BOP Check AFW Status:

e AFW flow - AT LEAST 210 KPPH AVAILABLE (YES)
e AFW isolated to ‘B’ SG (auto isolation on <100 psig AP) (YES)

Verify Alignment Of Components From Actuation of ESFAS Signals
BOP Using Attachment 6, Safeguards Actuation Verification, While
Continuing With This Procedure.

Harris 2009A NRC Scenario 3 (Spare) -19- FINAL Revision 1




Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 20 of 35
Event Description: Ruptured Faulted Steam Generator (‘B $G-at-420-gpm; fault occurs en-trip)
Time | Positon | Applicant's Actions or Behavior

RO/BOP | Control RCS Temperature:

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

To evaluate the BOP controlling RCS temperature it may be necessary to have the USCO
direct the BOP to suspend PATH-1 Attachment 6 and control RCS temperature.

NOTE: If PRZ pressure is below 2260 PSIG AND increasing, PRZ spray valves may be OPEN
due to controller demand. (With the spray valve controllers and master PRZ pressure controller in
AUTOMATIC, this response is the result of the PRZ master controller being a proportional-
integral controller.)

RO/BOP | Check PRZ PORVs AND Spray Valves: -

e  Verify AC buses 1A1 AND 1B1 — ENERGIZED (YES)

e  Check PRZ PORVs — SHUT (YES)

e Check block valves — AT LEAST ONE OPEN (YES)

e PRZ spray valves — SHUT (YES)

SRO Identify Any Faulted SG: Check for any of the following:

e Any SG pressures - DECREASING IN AN UNCONTROLLED
MANNER (YES ‘B’ SG)

sRo | GO TOEPP-014, "FAULTED STEAM GENERATOR ISOLATION,
Step1.  (PAGE 26 OF THIS GUIDE)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 21 of 35
Event Description: Ruptured Faulted Steam Generator (‘B SG-at420-gpm; fault occurs en-trip)
Time | Positon | Applicant's Actions or Behavior
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 22 of 35
Event Description: Buptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)
Time | Positon | Applicant’s Actions or Behavior

A SAANDB.SBE , ol ——
YES)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 23 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ $G-at+-420-gpm; fault occurs en-trip)
Time | Position | Applicant’s Actions or Behavior

BOR  Main-Steam-lsolation—REQUHREDANG}

Chesk CNMT Pressure —HAS REMAINED LESS THAN40 PSIG
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC

Event Description:

Scenario # 3 Event # 6,7 Page 24 of 35

Ruptured Faulted Steam Generator (‘B SG-at420-gpm; fault occurs en-trip)

Time | Position

| Applicant’s Actions or Behavior

ldentity-Any-Faulted SG:
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 25 of 35
Event Description: RBuptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)
Time | Positon | Applicant’s Actions or Behavior

«—Any BCR—RUNNING(YES)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 26 of 35

Event Description: Ruptured Faulted Steam Generator (‘B’ SG-at420-gpm; fault occurs en-trip)

Time | Position | Applicant’s Actions or Behavior

EVALUATOR NOTE: At-this-peointindications-of the-Main Steamline Break should
be identifiable and the crew should transition to EPP-014
. , p iteria.
usu:g_ Foldout-C se;;":’f:'.’ Inte_gln-ty Criteria—PATH-2

SRO | EPP-014, Step 1

PROCEDURE CAUTION:
e At least one SG must be maintained available for RCS cooldown.

e 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/RO | Check MSIVs AND Bypass Valves:

e  Verify all MSIVs — SHUT (NO)

Perform the following:

e Locally shut instrument air supply to RAB 261: 11A-814
(north of AH-19 1A-SA)

e Locally remove cap AND open drain valve: 11A-1876
(located in corridor outside VCT valve gallery)

BOOTH COMMUNICATOR: Acknowledge request to perform these actions.

SIMULATOR OPERATOR: DO NOT isolate air or drain air lines during this evaluation.

BOP/RO | Verify all MSIV bypass valves — SHUT (YES)

BOP/RO | Check Any SG NOT Faulted:

e Any SG pressure - STABLE OR INCREASING (YES)
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Appendix D Operator Action Form ES-D-2
Op Test No.: _NRC_ Scenario # _3  Event# 6,7 Page 27 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-rip)
Time | Position Applicant’s Actions or Behavior
BOP/RO | Identify Any Faulted SG:
e  Check for any of the following:
e Any SG pressure - DECREASING IN AN UNCONTROLLED
MANNER (YES)
e Any SG - COMPLETELY DEPRESSURIZED (NO)
BOP/RO | Isolate Faulted SG(s):
e  Verify faulted SG(s) PORV — SHUT (YES)
e  Verify main FW isolation valves — SHUT (YES)
e Verify MDAFW AND TDAFW pump isolation valves to faulted
SG(s) - SHUT
e  Shut faulted SG(s) steam supply valve to TDAFW pump — SHUT
e SG B: 1MS-70 (SHUT)
e SG C: 1MS-72 (SHUT)
e  Verify main steam drain isolation(s) before MSIVs - SHUT:
¢ SG A: 1MS-231 (SHUT)
e SG B: 1MS-266 (SHUT)
e SG C: 1MS-301 (SHUT)
e Verify SG blowdown isolation valves - SHUT
e  Verify main steam analyzer isolation valves - SHUT
BOP/RO | Check CST Level - GREATER THAN 10% (YES)

PROCEDURE CAUTION:

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 eakage.

BOP/RO

Check Secondary Radiation:

Check for all of the following:

e  SG blowdown radiation — NORMAL (YES)

e  Main steamline radiation — NORMAL (YES)
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Appendix D

Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 28 of 35

Event Description:

Ruptured Faulted Steam Generator (‘B’ SG-at420-gpm; fault occurs en-trip)

Time | Position | Applicant’s Actions or Behavior
SRO Check SG Levels: Any level - INCREASING IN AN UNCONTROLLED
MANNER (NO)
SRO Check If S| Has Been Terminated:
e  Slflow - GREATER THAN 200 GPM (YES)
SRO Check S| Termination Criteria:
e Check Subcooling — GREATER THAN 10°F [40°F] - C (YES)
e Check secondary heat sink by observing any of the
following:
o Levelin at least one intact SG > 25% [40%)] (YES)
o Total feed flow to SGs > 210 KPPH (YES)
e RCS pressure - STABLE OR INCREASING (YES)
e PRZlevel - GREATER THAN 10% [30%] (YES)
RO Reset Sl
Manually Realign Safeguards Equipment Following A Loss Of Offsite
SRO P
ower.
RO Reset Phase A AND Phase B Isolation Signals.
Establish Instrument Air AND Nitrogen To CNMT:
¢  Open the following valves:
RO o 11A-819
o 181-287
RO Stop All But One CSIP.
SRO Check RCS Pressure - STABLE OR INCREASING (YES)
RO Isolate High Head Sl Flow:
e  Check CSIP suction - ALIGNED TO RWST (YES)
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 29 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ $G-at-420-gpm; fault occurs en-trip)
Time | Position | Applicant’s Actions or Behavior

Open normal miniflow isolation valves:

« 1CS-182
RO ¢ 1CS-196
« 1CS-210
. 1CS-214

Shut BIT outlet valves:
RO e 1S]-3
e 1S4

Verify cold leg AND hot leg injection valves — SHUT

. 1SI-52
R
© e 1S5|-86
e 1SI-107

CAUTION: High head Sl flow should be isolated before continuing.

Establish Charging Lineup:

¢ Shut charging flow control valve:
RO o FK-122.1
¢ Open charging line isolation valves:
o 1CS-235
o 1CS-238

NOTE: RCS temperature must be stabilized to allow evaluation of PRZ level trend.

Monitor RCS Hot Leg Temperature:
RO e  Check RCS hot leg temperature — STABLE
(May require action to stabilize)

CAUTION: Charging flow should NOT exceed 150 GPM to prevent damage to the regenerative
heat exchanger.

RO Control Charging Flow To Maintain PRZ Level:
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 30 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ $G-at-420-gpm; fault occurs en-trip)
Time | Position | Applicant’s Actions or Behavior

Control charging using charging flow control valve:

RO
e FK-1221
RO Maintain charging flow less than 150 GPM.
RO PRZ Level - CAN BE MAINTAINED STABLE OR INCREASING

(YES)

SRO GO TO EPP-008, "SI TERMINATION", Step 1.

Terminate the scenario when the transition to EPP-008 is made.

SR | GOFO-PATH 2-entry-pointd:
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Appendix D Qperator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 31 of 35
Event Description: BRuptured Faulted Steam Generator (‘B’ SG-at+420-gpm; fault occurs en-tip)
Time | Position | Applicant’s Actions or Behavior

o« SGHevel-INCREASINGAN-AN-UNCONTROLLED-MANNER
(YES)

SG oot HIGH RADIATION
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Appendix D QOperator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 32 of 35
Event Description: BRuptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)
Time | Position | Applicant’s Actions or Behavior
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7 Page 33 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)
Time | Positon | Applicant’s Actions or Behavior
o 1HA-819
o 15]-287
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Appendix D Operator Action Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6, 7 Page 34 of 35
Event Description: Ruptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)
Time | Position | Applicant’s Actions or Behavior

« Ruptured SG—FAULTED(YES)
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Appendix D

Operator Action Form ES-D-2

Op Test No.:

Event Description:

NRC Scenario # 3

Event # 6,7 Page 35 of 35

Ruptured Faulted Steam Generator (‘B’ SG-at-420-gpm; fault occurs en-trip)

Time |

Position |

Applicant’s Actions or Behavior
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