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Appendix D, Rev. 9 Scenario Outline Form ES-D-1

Facility: Catawba Nuclear Station Scenario No.: NRC-1 Op-Test No.: 1

Examiners: __-'- _

Initial Conditions: 100% RTP EOl

Operators: _

Turnover: 1A CA Pump T10 for PM's expected return to service is 12 hours.
1A NS Pump T/O for PM's expected return to service is 14 hours.
No other equipment inoperable.
OP/1/A/S1001003, Controlling Procedure for Unit Operation, Enclosure 4.3 completed
through step 2.9.
Maintain 1000/0 RTP
Swap trains of NV (1 B NV running with 1A SID) per normal equipment rotation

Event Malf. No. Event
No. Type*

1 BOP N

2 RO I

3a BOP C

3b SRO TS

4a BOP I

4b SRO TS

5 RO C

Sa RO R

Sb BOP R

7 All M

Event
Description

Swap trains of NV per normal equipment rotation

Tref failure (low)

KC Pump Trip

PZR Pressure Channel 1 failure (high)

S/G 1B PORV fails open (must be isolated)

Generator PCB opens causing runback to 48% with manual Rods.

Boration for Rod Insertion limits

large Break lOCA

Additional Failures:

1NI-9A (high head injection valve) fails to open (must be opened
manually)

Failure to automatically swap to Cold leg Recirculation (must be
manually aligned)

Failure of A train to manually align to Cold leg Recirculation

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



Appendix 0, Rev. 9

Op-Test No.: NRC Scenario No.:

CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions

Event No.:

Form ES-D-2

Page 1 of 1

BOP

uipment rotation

Applicant's Actions or Behavior

EXAMINER NOTE: The Initial Conditions of this procedure and any
prebriefings should have been completed during the crew prebrief prior to
coming on the simulator. Below are the actions taken to actually perform
the swap.

NOTE: This enclosure will affect reactivity of the core and is therefore
designated important to Reactivity Management per the guidelines of NSD
304 (Reactivity Management). (R.M.)

2.1 Shift the operating centrifugal charging pump by completing the
following steps:

CAUTION: If an NV Pump has been idle for an extended period of time, a
boron transient may be initiated when it is placed in service. The volume of
1A NV Pump and associated piping is 103 gallons, the volume of 1B NV
Pump and associated piping is 65 gallons; the magnitude of the transient
should be minimal.

NOTE: If in an emergency situation, the 30 second delay after starting the
Aux Oil Pump is NOT required before starting the NV pump.

2.1.1 Ensure VCT pressure is between 18-40 psig as read on 1NVP5500
(VCT Vent Press) (1 MC5).

2.1.2 30 seconds prior to starting the idle NV pump, place its associated
aux oil pump in the "ON II position:

• IINV PUMP 1A AUX OIL PMplI

• IINV PUMP 1B AUX OIL PMplI

•
2.1.3 Start the idle NV pump. (R.M.)

• IINV PMP 1AII

• IINV PMP 1811

•
2.1.4 Place the NV pump aux oil pump started in Step 2.1.2 in IIAUTOII .

2.1.5 Stop the previously running NV pump:
• IINV PMP 1AII

• IINV PMP 1811

•
2.1.6 Verify proper charging flow rate.

End Event
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Appendix D, Rev. 9

eNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions Form ES-D-2

Op-Test No.: NRC Scenario No.: _1_ Event No.: _2_

Event Description: Tref failure

Page 1 of 1

RO Ensure CRD Bank Select Switch in Manual

RO Verify all rod motion stops

RO EXAMINER NOTE: Tref values can be determined from the OAC or
AP/1/A/55001029 (Loss of Vital or Aux Control Power) Enclosure 29.

Manually adjust control rods as necessary to maintain Tavg within 1°F of
T-Ref.

RO

RO
RO

RO

RO

RO

RO

RO

RO

SRO

SRO

SRO

RO

SRO

Verify the parameters normal for existing plant conditions:
Channel 1 Impulse pressure
T-Ref.
When TAVE is ±2 of Tref, then place Steam Dumps in Pressure Mode

Ensure IISTM DUMP CTRL" pot- SET AT 8.43 (1090 PSIG STEAM
HEADER PRESSURE).

Place "STM DUMP CTRL" in manual.

Adjust "STM DUMP CTRL" to 0% demand.

Place the steam dumps in pressure mode.

Place the IISTM DUMP CTRL" in automatic.

IF Channel 1 Turbine Impulse Pressure failed, THEN (not applicable)

Verify Parameters normal for plant conditions. NC Tave loops A-D

Determine and correct cause of continuous rod movement.

Ensure compliance with appropriate Tech Specs.

EXAMINER NOTE:
No TS are affected.

The next malfunction may be inserted anytime after this point.

Determine required notifications. None

When the problem is repaired then return rod control to auto and steam

dumps to. mode required.

Determine long term plant status.

End Event
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A endix D, Rev. 9

Op-Test No.: NRC Scenario No.:

CNS 2007 NRC Exam
Simulator Scenario #1

Event No.: _3a_

Form ES-D-2

Page 1 of 3

ALL

BOP

BOP

BOP

BOP

BOP

BOP

BOP

Examiner Note: The crew may restore 1NV-153A to DEMIN position via
annunciator response prior to the following AP addressing it.

CAUTION: Failure to restore NC pump seal cooling via thermal barrier
cooling or NV seal injection within 10 minutes will cause damage to the NC
pump seals resulting in NC inventory loss

Monitor Enclosure 1

Verify at least one KC pump - ON

Start at least one KC pump
(If attempted, 1A2 KC pump will fail to start. 1B1 or 1B2 KC pump will have
to be started.

IF no KC pump can be started, THEN perform the following: (not
applicable.)

IF AT ANY TIME all KC pumps are lost, THEN RETURN TO STEP 2.

NOTE: Uncooled letdown may result in loss of NV pumps within a matter
of minutes.

Verify the following:
1AD-7, F/3 "LETDN HX OUTLET HI TEMP" - DARK
and
At least one KC pump - ON.

Examiner Note: 1AD-7 F/3 was lit but should be dark by the time this step
is read. SRO should determine that the RNa actions are not applicable.

IF AT ANY TIME 1AD-7, F/3 "LETDN HX OUTLET HI TEMP" LIT, THEN
perform Step 4 RNa.

Verify both KC surge tank levels - 50%-90% AND STABLE.

Start additional KC pump(s) as necessary to supply any KC loads
presently in service.

CAUTION: A loss of KC cooling to the NC pumps results in a gradual
approach to an overheated condition in approximately 10 minutes which
will result in shaft seizure.

BOP Verify KC flow to NC pumps
1AD-20, A/1 - DARK
1AD-21, A/1 - DARK

BOP Verify KC available as follows:

Page 3 of 38



BOP

BOP

BOP

BOP

BOP

BOP

SRO

SRO

BOP

BOP

BOP

BOP

BOP

CNS 2007 NRC Exam
Simulator Scenario #1

Page 2 of 3

Verify the following Train A KG
non-essential header isolation valves ­
OPEN:

• 1KG-230A (Rx Bldg Non-Ess Hdr Isol)
• 1KG-3A (Rx Bldg Non-Ess Hdr Isol)
• 1KG-50A (Aux Bldg Non-Ess Hdr Isol)
• 1KG-1A (Aux Bldg Non-Ess Ret Hdr "isol).

Verify the following Train B KG non-essential header isolation valves ­
OPEN

• 1KG-228B (Rx Bldg Non-Ess Hdr Isol)
• 1KG-18B (Rx Bldg Non-Ess Ret Hdr Isol)
• 1KG-53B (Aux Bldg Non-Ess Hdr Isol)
• 1KG-2B (Aux Bldg Non-Ess Ret Hdr Isol).

Start additional KG pump(s) as necessary to supply any KC loads.

Verify KG surge tank levels normal 500/0-90%

Go to step 14

Ensure KG heat exchanger outlet mode switches - PROPERLY ALIGNED
A train mode select switch placed in mini-flow mode
B train mode select switch placed in temp mode

Determine and correct cause of loss of KC

EXAMINER NOTE: This is the initiator for Event 3b which is shown in the
next section.
Ensure compliance with appropriate Tech Specs and SLCs.
T.S. 3.7.7 condition A

Determine required notifications:
Determines event is not reportable

If KC to RN leak in progress - No leak is suspected due to surge tank
levels remaining stable.

Verify KC Surge Tank Levels:

• greater than 50°tfc,
• stable or increasing

When plant conditions permit, return equipment to normal alignment.

Verify the following: Perform the following:
• 1AD-7, F/3 "LETDN HX OUTLET HI TEMP" - DARK
• 1AD-7, H/3 "VCT HI TEMP" - DARK
• Normal letdown - IN SERVICE.

Ensure VCT and letdown path aligned as follows:
IF desired to align NV pump suction to VCT, then perform the following:
(NA. suction is already aligned to the VCT)
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BOP

BOP

SRO

CNS 2007 NRC Exam
Simulator Scenario #1

Page 3 of 3

b. WHEN NV suction aligned to VCT, THEN momentarily place 1NV-172A
(3-Way Divert To VCT-RHT) to the IIVCTII position and return to IIAUTOII .

IF desired to restore letdown flow through the NV demineralizers, THEN
momentarily place 1NV-153A (Letdn Hx Otlt 3-Way Vlv) to the IIDEMINII

position and return to IIAUTOII .

Determine long term plant status

End Event

Page 5 of 38
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Op-Test No.: NRC Scenario No.:

Event Description: KC Pump Trip

CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions

Event No.: _3b_

Form ES-D-2

Page 1 of 1

SRO The SRO should determine one train of KC is inoperable. TS 3.7.7
Condition A applies with a 72 hour action to restore the train of KC to
operable.

Page 6 of 38



Appendix D, Rev. 9

Op-Test No.: NRC Scenario No.:

CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions

Event No.: _ 4a_

Form ES-D-2

Page 1 of 2

Event Description: PZR Pressure Channel Failure (High)

BOP

BOP

BOP

BOP

BOP

BOP

BOP

RO

Verify all pzr pressure channels - INDICATING THE SAME

If either selected channel is failed high, THEN place "PZR PRESS CTRL
SELECT" switch in any alternate operable channel position.

Select switch is placed in the 3-2 position.

Verify all pzr PORVs - CLOSED
NOTE Control rods may withdraw on decreasing NC pressure.

Verify pzr spray valve(s) - CLOSED

Verify all heaters - ENERGIZED

Ensure 1NV-37A (NV Supply To pzr Aux Spray) - CLOSED.

EXAMINER NOTE: The next malfunction may be entered anytime past
this point.

NOTE Positive reactivity is inserted during an increase in NC pressure
which may cause auto rod insertion.

Verify NC pressure - STABLE OR INCREASING.

When NC pressure is stable, THEN:

b. Stabilize unit at appropriate power level.

c. Adjust the following as required to maintain T-Avg within 1QF of T-Ref.

• Turbine load

• Control Rods

• Boron Concentration

BOP Notifies IAE to fail bistables within 6 hours

• pzr low pressure S/I

• OT Delta T

• pzr high pressure Reactor Trip

• pzr low pressure Reactor Trip

SRO EXAMINER NOTE: This is the initiator for Event 4b which is shown in the
next section.
Ensure compliance with appropriate Tech Specs:
3.3.1 , function 6 & 8 condition E&L; 3.3.2 function 1D condition D

Page 7 of 38



CNS 2007 NRC Exam
Simulator Scenario #1

Page 2 of 2

Ensure "PZR PRESS TO REC SELECT" is selected to an operable
channel
Determine long term plant status.

End Event

Page 8 of 38



Appendix D, Rev. 9

Op-Test No.: NRC Scenario No.:

CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions

Event No.: _4b_

Form ES-D-2

Page 1 of 1

Event Description: PZR Pressure Channel Failure (High)

step 9 SRO Ensure compliance with appropriate Tech Specs:
3.3.1 , 3.3.2

The SRO should determine the following:
All Reactor Trip and ESF functions done by PZR Pressure Channel 1 are
inoperable and 3.3.1 , function 6 & 8 condition E&L; 3.3.2 function 1D
condition D apply. All associated bistables must be placed in the trip
condition in 6 hours.

TS 3.3.4 is affected but no condition is applicable

3.3.1 (Reactor Trip System (RTS) Instrumentation)
3.3.2 (Engineered Safety Features Actuation System (ESFAS)
Instrumentation)
3.3.3 (Post Accident Monitoring (PAM) Instrumentation) nf~

3.3.4 (Remote Shutdown System)
3.4.1 (RCS Pressure, Temperature, and Flow Departure From Nucleate
Boiling (DNB) Limits) nfa
3.4.4 (RCS Loops - MODES 1 and 2) nfa
3.4.5 (RCS Loops - MODE 3) nfa
3.4.6 (RCS Loops - MODE 4) nfa
3.4.9 (Pressurizer) nfa
3.4.10 (Pressurizer Safety Valves) nfa
3.4.11 (Pressurizer Power Operated Relief Valves (PORVs)) nfa
3.4.13 (RCS Operational Leakage). nfa
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Appendix D, Rev. 9

Op-Test No.: NRC Scenario No.:

CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions Form ES-D-2

Page 1 of 2

Event Description: S/G 1B PORV fails open (must be isolated)

Applicant's Actions or Behavior

EXAMINER NOTE: The crew may attempt to close the PORV and its
isolation valve per OMP 1-7 (Emergency/Abnormal Procedure
Implementation Guidelines) General Philosophy Statement #10.

ALL

RO

RO

RO

All

BOP

BOP

BOP

Monitor Enclosure 1

Verify Turbine - ONLINE

Verity reactor power - Less than or equal to 100% power
Select Manual on turbine control panel
Depress "Control Valve Lower pushbutton and reduce turbine load
to maintain:
reactor power - Less than or equal to 1000/0 power
T-Ave - within 1.5°F of T-ref

Verify Reactor response
• Control rods - IN "AUTO" AND STEPPING IN
• P/R neutron flux - DECREASING.

- rods are in manual due to earlier failure. Manually insert control rods as
re uired to maintain T-Ave within 1. 0 F of T-ref
If at any time reactor power is greater than 100%, then perform step 3
RNO.
Verify pzr level- STABLE OR INCREASING
If at any time while in this procedure PZR level is decreasing in an
uncontrolled manner, then return to step 6.

IF AT ANY TIME VCT level goes below 23%, THEN align NV pump
suction to FWST as follows:
a. Open the following valves:

• 1NV-252A (NV Pumps Suct From FWST)
• 1NV-253B (NV Pumps Suct From FWST).

b. Close the following valves:
• 1NV-188A (VCT Otlt Isol)
• 1NV-189B (VCT Otlt Isol).

Attempt to identify and isolate leak as follows:
Verify the following conditions - NORMAL

• Containment temperature

• Containment pressure

• Containment humidity

• Containment floor & equip. sump

Page 10 of 38



CNS 2007 NRC Exam
Simulator Scenario #1

Page 2 of 2

BOP Dispatch operators to locate and identify source of steam leak

RO Verify S/G PORVs - CLOSED. Determine the 1B S/G PORV is open.

RO IF S/G pressure is less than 1090 PSIG, THEN perform the following:

• Close affected SG PORV

RO If PORV still open, close isolation valve

RO If isolation valve open, dispatch NLO to close SG PORV isolation valve.

RO Verify condenser dump valves - CLOSED

RO Verify atmospheric dump valves - CLOSED

RO Verify CA PMP #1 - OFF.

BOP If leak is suspected to be in a doghouse, THEN close the following val.ves:

(This step is not required since location of steam leak in known and

closing the valves would have no affect.)

SRO Determine required notifications

Verify - LEAK ISOLATED

Determine long term plant status. RETURN TO procedure and step in
effect.

Examiner Note: Depending on timing of the scenario, the leak may not yet
be isolated. Steps are provided if the leak is not isolated. Shortly after this
flowpath split, the leak should be isolated. Steps are given for examiner
convenience.
GO TO Step 14.
Verify UST level - STABLE OR INCREASING.
Verify - REACTOR CRITICAL.

RO

SRO Notify RP of leak

Examiner Note: Depending on timing of the scenario, the leak may not yet

be isolated. Steps are provided if the leak is not isolated.

RO Determine approximate steam leak size as follows:
a. Verify - TURBINE ONLINE.
b. Ensure stable plant conditions:

• Stable T-Avg
• Condenser dump valves closed.

RO NOTE Secondary plant configuration can affect Thermal Power Best
Estimate. Diverse reactor power indications should be used to determine
reactor power.
c. Determine percent turbine power as follows:
1) Divide turbine impulse pressure by 1000/0 power value for turbine
impulse pressure. REFER TO OAC Data Book for 100 % power value for
turbine impulse pressure.
2) Multiply result by 100.

RO d. Verify difference between reactor power and turbine power - LESS
THAN 5%.

End Event
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Appendix D, Rev. 9

Op-Test No.: NRC Scenario No.:

eNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions

Event No.: _6a_

Form ES-D-2

Page 1 of 3

Event Description: Generator PCB opens causing Turbine runback with Rods in manual

RO

RO

RO

RO

RO

RO

RO

RO

RO
BOP

BOP

BOP

Verify turbine load - DECREASING IN
AUTOMATIC.

Verify proper reactor response:
Control rods - IN "AUTO" AND STEPPING IN
P/R neutron flux - DECREASING.

IF T-Avg is greater than 1.5°F higher than T-Ref, THEN manually insert
control rods as required to maintain T-Avg within 1°F of T-Ref.

Verify proper steam dump operation as follows:
Verify T-Ref instrumentation - AVAILABLE.

IF T-Avg Coastdown is in progress, THEN determine T-Ref from table.
REFER TO Enclosure 4 (T-Ref Value Following RunbacklPower
Reduction). (This step is not applicable)

"C-9 COND AVAILABLE FOR STM DUMP" status light (1SI-18) - LIT.

Verify the following:
• "C-7A LOSS OF LOAD INTLK COND DUMP" status light (1SI-18)

- LIT.
• Steam dump valves - MODULATING.

EXAMINER NOTE: The Steam Dumps are in Pressure Mode due to a
previous event. Depending on timing, the crew mayor may not have to
operate the dumps at this step.

If steam dumps are still closed the following steps will be read:

If steam dump valves are closed AND T-Avg is 3°F greater than T-Ref,
THEN:
1) Place "STM DUMP CTRL" in manual.
2) Adjust "STM DUMP CTRL" to 0% demand.
3) Place the steam dumps in pressure mode.
4) Manually operate condenser steam dump valves to maintain T-Avg at

T-Ref.

T-Avg - DECREASING TO T-REF.

Verify pzr PORV and pzr spray valve status as follows:
a. All pzr PORVs - CLOSED.

Normal pzr spray valves - CLOSED.

Verify proper CM System operation as follows:
WHEN reactor power is less than 75%, THEN ensure both C-htr drain
pumps - OFF.
BOP should stop C heater drain pumps A & B.
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RO
BOP

BOP

BOP

RO

RO

RO

BOP

BOP

RO

RO

RO

SRO

BOP

RO

CNS 2007 NRC Exam
Simulator Scenario #1

Page 2 of 3

Verify reactor power - GREATER THAN 56% PRIOR TO THE EVENT.

Verify standby hotwell pump(s) - ON.

Manually start standby hotwell pump(s) as necessary. (Not required)

Verify standby condensate booster pump(s) - ON.

Manually start standby condensate booster pump(s) as necessary.
(Not required)

Verify the following generator alarms - DARK:
1AD-11, C/1 "GEN BKR A OVER CURRENT"
1AD-11, F/1 "GEN BKR B OVER CURRENT".

Verify S/G levels are adequate as follows:
All S/G low level alert alarms (1AD-4) - DARK
All S/G low CF flow alarms (1AD-4) - DARK.
Verify reactor power - GREATER THAN 20%.

IF AT ANY TIME reactor power is less than or equal to 200/0, THEN
perform Step 8 RNO.

Verify AS header pressure - GREATER THAN OR EQUAL TO 140 PSIG.

Monitor Enclosure 3 (Rod Insertion Limit Boration).
EXAMINER NOTE:

• See Attachment 1
• This is the initiator of Event 6b shown in the next section

Verify reactor power - LESS THAN 30°tfc,.

Perform the following:
3) IF the runback target load is less than 300/0, THEN: (This step is

not applicable)

WHEN the appropriate runback target load is reached, THEN:
1) Stabilize unit at current power level.
2) Maintain control rods above insertion limits.
3) Adjust the following as required to maintain T-Avg within 1°F of T-Ref:

• Turbine load
• Control rods
• Boron concentration.

GO TO Step 14.

Verify the following PCBs - CLOSED:
Generator breaker 1A
Generator breaker 1B
PCB 14
PCB 15
PCB 17
PCB 18.

Adjust power factor as necessary. REFER'TO Unit 1 Revised Data Book
Figure 43.
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RO

RO

SRO

RO

CNS 2007 NRC Exam
Simulator Scenario #1

Page 3 of 3

WHEN the appropriate runback target load is reached, THEN:
Stabilize unit at appropriate power level.
Maintain control rods above insertion limits.
Adjust the following as required to maintain T-Avg within 1°F of T-Ref:
Turbine load
Control rods
Boron concentration.

Notify System Operating Center (SOC) using the red dispatcher telephone
of current unit status.
Determine and correct cause of load rejection.

Shutdown unnecessary plant equipment

End Event
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CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions Form ES-D-2

Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _6b_

Event Description: Boration due to rods below insertion limits

Page 1 of 3

Time Position

BOP

Applicant's Actions or Behavior

Monitor Enclosure 3 (Rod Insertion Limit Boration).
EXAMINER NOTE: See Attachment 1

BOP Ensure the following valve control switches in "AUTO":
1NV-238A (BfAXfer Pmp To Blender Ctrl)
1NV-186A (BfA Blender Otlt To VCT Otlt)

BOP Ensure 1NV-238A (BfAXfer Pmp to Blender Ctrl) controller in "AUTO".

BOP Ensure at least one boric acid transfer pump in "AUTO" or "ON".

BOP Adjust the boric acid batch counter to the desired volume of boric acid to
be added.

BOP Place the "NC MAKEUP MODE SELECT" switch in "BORATE".

BOP NOTE: Boric Acid flow rates> 32- gpm (controller pot setting of 8) may
result in a boric acid flow deviation annunciator.
Adjust the controller for 1NV-238A (BfAXfer Pmp to Blender Ctrl)
controller to the desired flow.

BOP NOTE: If necessary, boration can be manually secured at any time by
placing the "NC MAKEUP CONTROL" switch to the "STOP" position.
Place the "NC MAKEUP CONTROL" switch in "START" position.

BOP Verify the following valves open:
1NV-238A (BfAXfer Pmp To Blender Ctrl Vlv)
1NV-186A (BfA Blender Otlt To VCT Otlt)

BOP IF in "AUTO", verify the boric acid transfer pump starts.

BOP Verify proper flow by observing the boric acid flow totalizer.

BOP WHEN the desired volume of boric acid is reached on the boric acid batch
counter, ensure the following valves close:
1NV-238A (BfAXfer Pmp To Blender Ctrl Vlv)
1NV-186A (BfA BlenderOtlt To VCT Otlt)
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CNS 2007 NRC Exam
Simulator Scenario #1

Page 2 of 3

BOP IF desired, flush the makeup line as follows:

Open the following valves:

1NV-242A (RMWST To B/A Blender Ctrl)
1NV-186A (BIA Blender Otlt To VCT Otlt)

Ensure one reactor makeup water pump is in "ON".

WHEN --20 gallons of makeup water have been flushed through the
makeup line, close the following valves:

1NV-242A (RMWST To B/A 'Blender Ctrl)
1NV-186A (B/A Blender Otlt To VCT Otlt)

Place the following valve control switches in "AUTO":

1NV-242A (RMWST To B/A Blender Ctrl)
1NV-186A (B/A Blender Otlt To VCT Otlt)

IF NOT required for current plant operation, place the reactor makeup
water pump started in earlier step in "AUTO".

BOP IF automatic makeup is desired, refer to Enclosure 4.1 (Automatic
Makeup).
EXAMINER NOTE: The following steps are Enclosure 4.1 actions if the
applicant returns makeup to automatic.

BOP Determine the boric acid flow rate (Va) for the desired concentration by the
following calculation:
Va =Vb (Cb - Cw) 1(Ca - Cw)

where Vb is the blender outlet flow rate,
Cb is the desired outlet boron concentration,
Cw is the RMWST boron concentration and
Ca is the BAT boron concentration

BOP IF previous makeups have demonstrated an inability to achieve the
desired boric acid flow rate, determine the amount of correction needed.
____ gpm.

BOP Determine the setpoint for the boric acid controller as follows:
Setpoint = Va + correction from Step 2.3/ 4

BOP Adjust the controller for 1NV-238A (B/A Xfer Pmp To Blender Ctrl) to the
value determined in Step 2.4.
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CNS 2007 NRC Exam
Simulator Scenario #1

Page 3 of 3

BOP Ensure the following valve control switches in "AUTO":

1NV-181A (BfA Blender Otlt To VCT)
1NV-186A (BfA Blender Otlt To VCT Otlt)
1NV-238A (BfAXfer Pmp To Blender Ctrl)
1NV-242A (RMWST To BfA Blender Ctrl)

BOP Ensure the following valve controllers in "AUTO":
1NV-242A (RMWST To BfA Blender Ctrl)
1NV-238A (BfAXfer Pmp To Blender Ctrl)

BOP Ensure at least one reactor makeup water pump is in "AUTO" or "ON".

BOP Ensure at least one boric acid transfer pump is in "AUTO" or "ON".

BOP Place the "NC MAKEUP MODE SELECT" switch in "AUTO".

End Event
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CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions Form ES-D-2

Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _7_

Event Description: Large Break LOCA

Page 1 of 11

Applicant's Actions or Behavior

EXAMINER NOTE: Steps 2 through S are Immediate Action steps and
are required to be performed from memory.

SRO Enters EP/1/A/SOOO/E-O (Reactor Trip Or Safety Injection) and directs
o erators.

ALL Monitor Enclosure 1 (Foldout Page)

RO Verify Reactor Trip:

• All rod bottom lights - LIT

• All reactor trip and bypass breakers - OPEN

• I/R amps - DECREASING

RO Verify Turbine Trip:

• All turbine stop valves - CLOSED

OR

• Both of the following:
• All MSIVs - CLOSED
• All MSIV bypass valves - CLOSED.

BOP Verify 1ETA and 1ETB - ENERGIZED.

BOP Verify S/I is actuated:

a. "SAFETY INJECTION ACTUATED" status light (1SI-13) - LIT.

b. E/S load sequencer actuated status lights (1 SI-14) - LIT.

RO Announce "Unit 1 Safety Injection".

SRO Implement RP/O/A/SOOOI01 (Classification Of Emergency) and
RP/O/A/SOOO/13 NRC Notifications)

RO Verify all Feedwater Isolation status lights (1 SI-S) - LIT

BOP Verify Phase A Containment Isolation status as follows:

a. Phase A "RESET" lights - DARK

b. Monitor Light Panel Group S St lights - LIT
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Page 2 of 11

Verify proper Phase 8 actuation as follows:

a. Containment pressure - HAS REMAINED LESS THAN 3 PSIG.

a. Perform the following:
NOTE This time may be used later to determine when to align ND Aux
spray.
1) Record approximate time of reactor trip.

2) Verify NS pumps -INDICATING FLOW.

3) IF flow is not indicated, THEN manually initiate Phase 8 Isolation for
affected train(s).

4) Verify Phase 8 Isolation has actuated as follows:

a) Phase 8 Isolation "RESET" lights - DARK.
b) IF Phase 8 Isolation "RESET" lights are lit, THEN manually initiate

Phase 8 Isolation.
c) Verify following monitor light panel lights - LIT:

• Group 1 Sp lights
• Group 5 Sp lights
• Group 5 St lights U11 and U12.

d) IF monitor light panel not in correct alignment, THEN ensure correct
alignment.

EXAMINER NOTE: 1A NS is tagged. The crew should reference the
below RNa and determine to NOT take the action.

e) IF NS pump(s) did not start, THEN perform the following for the
affected train(s):

(1) Reset ECCS.
(2) Reset DIG load sequencer.
(3) Manually start affected NS pump.
(4) IF AT ANY TIME a 8/0 occurs, THEN restart S/I equipment
previously on.

5) Stop all NC pumps.

6) Maintain seal injection flow.

EXAMINERS NOTE: See attachment 2 for the following enclosure.

7) WHEN 9 minutes has elapsed, THEN verify proper VX system
operation. REFER TO Enclosure 7 (VX System Operation).

8) GO TO Step 11 .
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RO Verify proper CA pump status as follows:

a. Motor driven CA pumps - ON
EXAMINER NOTE: 1A CA is tagged. The crew should reference the
below RNa and determine to NOT take the action.

RNO a. Perform the following for the affected train(s):
1) Reset ECCS.
2) Reset DIG load sequencer.
3) Manually start affected motor driven CA pump.
4) IF AT ANY TIME a BIO occurs, THEN restart SII equipment previously
on.

RO 3 S/G N/R levels - GREATER THAN 11%.

BOP Verify all of the following SII pumps - ON:

• NV pumps

• NO pumps

• NI pumps

BOP Verify all KC pumps - ON.
Perform the following for the affected train(s):
1) Reset ECCS.
2) Reset DIG load sequencer.
3) Manually start affected pump.
4) If at any time a BIO occurs, THEN restart SII equipment previously on.

BOP Verify all Unit 1 and Unit 2 RN pumps - ON.

BOP Verify proper ventilation systems operation as follows:

• REFER TO Enclosure 2 (Ventilation System Verification)

EXAMINER NOTE: See Attachment 3

• Notify Unit 2 operator to perform Enclosure 3 (Opposite Unit
Ventilation Verification)

RO Verify all SIG pressures - GREATER THAN 775 PSIG.

BOP Verify proper SII flow as follows:

a. "NV SII FLOW" -INDICATING FLOW

BOP b. NC Pressure - LESS THAN 1620 PSIG

c. NI pumps - INDICATING FLOW.

d. NC pressure - LESS THAN 285 psig.

e. ND pumps - INDICATING FLOW TO C-LEGS.
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Page 4 of 11

Control S/G levels as follows:

a. Verify total CA flow - GREATER THAN 450 GPM.

b. WHEN at least one S/G N/R level is greater than 11 % (290/0 ACC),
THEN throttle feed flow to maintain all S/G N/R levels between 11 %

(290/0 ACC) and 50%.

Verify all CA isolation valves - OPEN.

Verify S/I equipment status based on monitor light panel - IN PROPER
ALIGNMENT.

EXAMINER NOTE: 1NI-9A failed to open. If the BOP hasn't opened the
valve by this point, then is will be dark on the monitor light panel, and the
BOP should open the valve.

NOTE: Enclosure 4 (NC Temperature Control) shall remain in effect until
subsequent procedures provide alternative NC temperature control
guidance.

Control NC temperature. REFER TO Enclosure 4 (NC Temperature
Control).

Verify pzr PORV and pzr spray valve status as follows:

All pzr PORVs - CLOSED.

Normal pzr spray valves - CLOSED.

At least one pzr PORV isolation valve - OPEN.

Verify NC subcooling based on core exit TICs - GREATER THAN OaF.

IF any NV OR NI pump is on, THEN:
a. Ensure all NC pumps - OFF.
b. Maintain seal injection flow.

Verify main steamlines are intact as follows:

• All S/G pressures - STABLE OR INCREASING

• All S/Gs - PRESSURIZED.

Verify S/G tubes are intact as follows:
• . Verify the following EMF trip 1 lights - DARK:
• . 1EMF-33 (Condenser Air Ejector Exhaust)
• . 1EMF-26 (Steamline 1A)
• . 1EMF-27 (Steamline 1B)
• . 1EMF-28 (Steamline 1C)
• . 1EMF-29 (Steamline 1D).

( all lights will be dark)

• SG levels stable or increasing in controlled manner

Verify NC System is intact as follows:
Containment pressure - LESS THAN 1 PSIG.
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BOP Perform the following:
a. IF both the following conditions exist, (This step is not applicable)

• Containment pressure - GREATER THAN 1 PSIG
• Containment pressure - HAS REMAINED LESS THAN 3 PSIG

THEN manually start one VX fan. REFER TO Enclosure 5 (VX
Fan Manual Start).

b. Concurrently:
• Implement EP/1/A/5000/F-0 (Critical Safety Function Status

Trees).
• GO TO EP/1/A/5000/E-1 (Loss Of Reactor Or Secondary

Coolant).

ALL

RO

RO

EXAMINER NOTE: The crew will exit EP/1/A/5000/E-1 (Loss Of Reactor
Or Secondary Coolant) and at some point will transition to
EP/1/A/5000/ES-1.3 (Transfer To Cold Leg Recirculation) on FWST Level
from Enclosure 1 guidance of E-1. EP/ES-1.3 actions begin on page 9.

Monitor Enclosure 1 (Foldout Page).

Verify main steamlines are intact.
All S/G pressures - STABLE OR INCREASING
All S/Gs - PRESSURIZED.

Control intact S/G levels
Verify N/R level in all intact S/Gs GREATER THAN 11 % (290/0 ACC).
b. Throttle feed flow to maintain all intact S/G N/R levels between 11 %
(29% ACC) and 50%.
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BOP Verify Secondary Radiation is normal
a. Ensure the following signals - RESET:

1) Phase A Containment Isolations
2) CA System valve control
3) KC NC NI NM St signals.

b. Align all S/Gs for Chemistry sampling.
c. Perform at least one of the following:

• . Notify Chemistry to sample all 8/Gs for activity.
OR

• . Notify RP to frisk all cation columns for activity.
d. Verify the following EMF trip 1 lights - DARK:

• . 1EMF-33 (Condenser Air Ejector Exhaust)
• . 1EMF-26 (Steamline 1A)
• . 1EMF-27 (Steamline 1B)
• . 1EMF-28 (Steamline 1C)
• . 1EMF-29 (Steamline 1D).

e. WHEN activity results are reported THEN verify all S/Gs indicate no
activity.

BOP Verify PZR PORV normal

a. Power to all pzr PORV isolation valves - AVAILABLE.
b. All pzr PORVs - CLOSED.
c. At least one pzr PORV isolation valve - OPEN.
d. IF AT ANY TIME a pzr PORV opens due to high pressure, THEN, after
pzr pressure decreases to less than 2315 PSIG, ensure the valve closes
or is isolated.

BOP Verify 81 Termination Criteria

a. NC subcooling based on core exit TICs - GREATER THAN O°F.
GO TO Step 6.f.

Monitor 8/1 termination criteria. REFER TO Enclosure 2 (8/1 Termination
Criteria).

IF AT ANY TIME SII termination criteria is met while in this procedure,
THEN RETURN TO Step 6.
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BOP Verify proper NS pump operation as follows:
a. At least one NS pump - ON.
b. Verify the following valves - OPEN:

• 1FW-27A (ND Pump 1A Suct From FWST)
• 1FW-55B (ND Pump 1B Suct From FWST).

Containment pressure - LESS THAN 2.4 PSIG.

Perform the following:
1) WHEN containment pressure is less than 2.4 PSIG, THEN perform Step
7.
2) GO TO Step 8.

BOP Verify criteria to stop operating ND pumps as follows:

a. NC pressure - GREATER THAN 285 PSIG.

GO TO Step 10

RO Verify NC and SIG pressures as follows:
a. All SIG pressures - STABLE OR INCREASING.
b. NC pressure - STABLE OR DECREASING.

BOP Verify conditions to stop operating DIGs as follows:
a. At least one DIG - ON.
b. Verify 1ETA is energized by offsite power
"DIG 1A BKR TO ETA" - OPEN
1ETA - ENERGIZED.

c. WHEN SII is reset, THEN dispatch operator to stop 1A DIG and place in
standby readiness. REFER TO OP/1/A/63501002 (Diesel Generator
Operation).

d. Verify 1ETB is energized by offsite
• "DIG 1B BKR TO ETB" - OPEN
• 1ETB - ENERGIZED.

e. WHEN SII is reset, THEN dispatch operator to stop 1B DIG and place in
standby readiness. REFER TO OP/1/A/63501002 (Diesel Generator
Operation).

BOP Ensure SII - RESET:

• ECCS.
• DIG load sequencers.

IF AT ANY TIME a B/O occurs, THEN restart SII equipment previously on.
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BOP Obtain Containment H2 concentration.

Ensure operator has been dispatched to secure all ice condenser air
handling units. REFER TO Enclosure 3 (Securing All Ice Condenser Air
Handling Units).

Verify containment H2 analyzers - IN SERVICE.

1) Dispatch operator to place containment H2 analyzers in service.
REFER TO OP/1/A/64501010 (Containment Hydrogen Control System).
2) WHEN H2 analyzers are in service, THEN perform Steps 11.c through
11.e.
3 GO TO Ste 12.

BOP Initiate evaluation of plant status as follows:

a. Verify SII systems - ALIGNED FOR INJECTION MODE.

b. Verify Cold Leg Recirc capability as follows:
1) At least one NO pump - on
2) Verify power to all of the following AVAILABLE:

• 1FW-27A (ND Pump 1A Suct From FWST)
• 1NI-185A (ND Pump 1A Cont Sump Suct)
• 1ND-28A (ND Supply To NV & 1A containment sump NI Pmps)
• 1FW-55B (NO Pump 1B Suct From FWST)
• 1NI-184B (NO Pump 1B Cont Sump Suct)
• 1NI-332A (NI Pump Suct X-From ND)
• 1NI-333B (NI Pump Suct From Emergency Coolant Recirculation).
• 1NI-334B (NI Pump Suct X-Over From ND)
• 1NI-136B (NO Supply To NI Pump 1B).

BOP Verify power to all of the following valves - AVAILABLE:
• 1NI-115A (NI Pump 1A Miniflow
• 1NI-144A(NIPump1B
• 1NI-147B (NI Pump Miniflow Hdr To FWST Isol).

BOP Verify the "ENABLE" lights for the following switches - LIT
• "C-LEG RECIR FWST TO CaNT SUMP SWAP TRN A"
• "C-LEG RECIR FWST TO CaNT SUMP SWAP TRN B".

BOP Verify auxiliary building radiation is normal as follows:
• EMF-41 (Aux Bldg Ventilation) trip 1 light - DARK
• All area monitor EMF trip 1 lights - DARK.
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BOP WHEN the TSC is activated AND staffed, THEN:

1) Notify the Reactor Engineer to assess core damage. REFER TO
RP/O/A/50001015 (Core Damage Assessment).
2) Notify Chemistry to obtain current NC boron concentration.
3) WHEN ND is aligned for Cold Leg Recirc, THEN notify Chemistry to
obtain current containment sump boron concentration.
4) Notify Operating Engineer of the following:
a) VA is required to be aligned to normal within 72 hours of the event.
b) Evaluate aligning VA to normal mode. REFER TO
OP/O/A/64501003 (Auxiliary Building Ventilation System).

Notify station management to evaluate starting additional plant equipment
to assist in recovery.

RO

BOP

BOP

BOP

BOP

Verify NC System cooldown and depressurization is required as follows:
a. NC pressure - GREATER THAN 285 PSIG.
a. IF ND flow to C-Legs is greater than 675 GPM, THEN GO TO Step 14.
Verify transferto Cold Leg Recirc as follows:
a. FWST level - LESS THAN 37°;{, (1 AD-9, D/8 "FWST 2/4 La LEVEL" ­
LIT).

Verify CLR is required. Loop until get conditions.

Monitor Enclosure 1 (Foldout Page).

CAUTION SII recirculation flow to NC System must be maintained at all
times.
NOTE:

• Steps 2 through 8 should be performed without delay.
• CSF should not be implemented until directed by this procedure.

Verify at least one of the following annunciators - LIT:
1AD-20, B/3 "CaNT. SUMP LEVEL >3.3 ff'
OR
1AD-21, B/3 "CONT. SUMP LEVEL >3.3 ffl.

Verify KC flow to ND heat exchangers - GREATER THAN 5000 GPM.

Ensure SII - RESET:
a. ECCS.
b. DIG load sequencers.
c. IF AT ANY TIME a BIO occurs, THEN restart SII equipment previously
on.
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BOP Align S/I system for recirc as follows:
a. Verify following valves - OPEN:

• 1NI-185A (NO Pump 1A Cont Sump Suct)
• 1NI-184B (NO Pump 1B Cont Sump Suct).

BOP Perform the following:
1) Manually open affected valve(s).
2) IF valve(s) will not open, THEN:
a) Stop the NO pump(s) associated with a closed containment sump
suction valve(s).
b) Close the associated NO pump(s) suction valve from the FWST:

• 1FW-27A (NO Pump 1A Suct From FWST)
• 1FW-558 (NO Pump 1B Suct From FWST).

BOP WHEN the ND pump(s) suction valve from the FWST is closed,
THEN perform the following:

(1) Attempt to manually open the affected containment pump suction
valve(s).

• 1NI-185A (NO Pump 1A Cont Sump Suct)
• 1NI-1848 (NO Pump 1B Cont Sump Suct).

(2) IF affected containment sump suction valve will not open, THEN
dispatch two operators to open the affected valve(s):

• 1NI-185A (NO Pump 1A Cont Sump Suct) (AB-545, EE-FF, 52-53,
• Rm217)
• 1NI-184B (NO Pump 1B Cont Sump Suct) (AB-545, FF-GG, 52­

53, Rm 217).

3) IF both containment sump suction valves are closed, THEN: (This step
is not applicable)

BOP Verify following valves - CLOSED:
• 1FW-27A (NO Pump 1A Suct From FWST)
• 1FW-55B (NO Pump 1B Suct From FWST).

BOP Verify NO pumps - ON.

BOP Perform the following:

1) Start NO pump(s) with suction aligned to an open containment
sump suction valve.
2) IF no ND pump can be started OR no ND train can be aligned for recirc,
THEN:' (This step is not applicable)
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BOP Isolate NI pump miniflow as follows:

1) Verify NC pressure - LESS THAN 1620 PSIG.

2) Close the following valves:
• 1NI-115A (NI Pump 1A Miniflow Isol)
• 1NI-144A (NI Pump 1B Miniflow Isol).

3) Place "PWR DISCON FOR 1NI-147B" switch in "ENABLE".

4) Close 1NI-147B (NI Pump Miniflow Hdr To FWST Isol).

BOP Close the following valves:
• 1ND-32A (ND Train 1A Hot Leg Inj Isol)
• 1ND-65B (ND Train 1B Hot Leg Inj Isol).

BOP Verify at least one of the following NV pumps miniflow valves - CLOSED:
• 1NV-203A (NV Pumps A&B Recirc Isol)

OR
• 1NV-202B (NV Pmps A&B Recirc Isol).

BOP Align ND train discharges to NI and NV pump suctions as follows:

1) Open the following valves:
• 1NI-332A (NI Pump Suct X-Over From ND)
• 1NI-333B (NI Pump Suct From ND).

2) Ensure 1NI-334B (NI Pump Suct X-Over From ND) - OPEN.

EXAMINER NOTE: In the following step 1ND-28A will not open due to
interlock requirements.

BOP

1) Place "PWR DISCON FOR 1NI-100B" switch in "ENABLE".

2) Close 1NI-100B (NI Pmps Suct From FWST).

3) Close the following valves:
• 1NV-252A (NV Pumps Suct From FWST)
• 1NV-253B (NV Pumps Suct From FWST).

BOP i. Verify proper recirc flow as follows:
• "NV S/I FLOW" - INDICATING FLOW
• NI pumps - INDICATING FLOW
• ND pumps - INDICATING FLOW.

End Event
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Appendix D, Rev. 9

CNS 2007 NRC Exam
Simulator Scenario #1

Required Operator Actions Form ES-D-2

Op-Test No.: NRC Scenario No.: _1_ Event No.: __ Page 1 of 1

Event Description: Critical Task Summary Sheet

Time Event Applicant's Actions or Behavior

2 Place rods in manual to stop unwarranted rod insertion.

3a Start at least 1 KC Pump prior to any equipment cooled by KC being
secured on high temperature.

S Reduce Turbine load to maintain reactor power $. 100%

6a Manually operate the control rods to maintain Tave

7 Align one train of ND and both trains of NV and NI for cold leg recirculation
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Attachment 1

LOADREJECTI'ON

Enclosure 3 -' Page 1 of1
Rod Insertio'n Limilt B,oration

PA.GENO.
35 of 36

Revjislon 33

1. IF. the co:ntroliro,ds cannot be majjntained abo've' the rod inseir1ion limits, tHEN:

Q. stop any dilutions in progress.

CAUTION: Failure to initjiate boraUo,n with'in ~one hour of exceeding rod i:n;sertion
Ii1mitsma:y 'Yiiolate Teich Spec 3..1.6.

NgTI; OAC pointC"lL4409 (Cirl Bank Tech Spec InserUon Lmt Reacned) and R,.O.D
Book (Section 2.2) provide rod insertIon limit indi:carioH.

b. Borate N'C s}fstemas required~ to restore rods above insertion limits.

c.. Ensure compliance with Tech Spec 3.1: .6(Contro~Bank Insertion Limits).
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Simulator Scenario #1

Attachment 2

REACTOR TRJIP OR ·SAFETY INJECTION

Enclosure 7 - Page 'I 0['1
VX .System Op;eration

PAGE NO,.
49 of 58

Rev1ision 30

ACTION/EXPECTED RESPONSE

1. Verify thiefoUowingcointiaoinme;nt air
return fan dampers - OPEN:

_.' ARF-D,--2 (ARF--1ARet Fan Da;mper)
(1 rv'D-4 t 1.15;)

_ • ARF-D,-4 (ARF-"l·BRe"t FGulDam!per)
{1F\4D-4 t liB}.

2. Verify thefol:lowing !equiipmen1'
aliigniment:

_ .'liVX-1A (HS,F-1AlnU 1501) fl~~4D-41,tl6)­

OP'EN

_ .·li\lX-2B (HSiF-1Blnrrt Isol) ('1~/'D-41 Ul)­
OPEN

_. ARF-'lA (Cont:.Ajr Return Fan) {1~vflD;..41

U3}-ON

_. ARF-tB (Cant: l\ir Return Fan) {1m,1D-4 1

ItlO).-ON

• HSF-1A (H2 S1kl:mmer Fan) (1MD-4~
1/4) -ON

• HSF-1'S(H2 Ski:mrner Fan) '1r\~D-4~

119) -ON.

3. Verify !con'tainment air re'tllrn faniS
operate as cOintain:meint pres,sure,
challiges as follows::

_ .~fAI·~YJ~M§contalnrnentpressure IS
greater ihian 0.9 PSIG~ TH~:f!ensure

containment air reh.lrnfans are on.

_. !f<AI'~YIJMecQntainmentpressureis
1ess than 0.3 PSIG'IlItI.E,N, ensure
containment a~r re"tu:mfans are off.

RESPONSE Nor OBTAINED

_IF. equipm!ent IS, niot in proper alignment,
,THENimanuallyalign equipment

'fequipment is niot in proper alignment,
TH~~iperformthe following:

a. ~F containment pressure is less than
[1'.3 PS~Gl JIiF=Nverify the following
r\~onitor Ugh! Pane~ Group 1 Sp Itg.hIs­
DARK::

• 1/3

• 1/10.

b. fv1anually align or stairtaffected
component(s)..

c. I.F any \IX System equipment cannot be
manually startedfIHEiN RiEF'ERIO'
C)PtllAl6450/010 (ContBlnment
Hydrogen Contro~ S}lstems)l for further
acUons~

Page 31 of 38



eNS
EP!<llA15000lE-O
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Attachment 3

REACTOR TRIP OR SAFETY INJECTION

Enclosure 2 - Page '1 of 7
Ventilation System ·Verification

PAGE NO.
29 of 44­

Revision 27

ACT IONI EXPECTED RESPONSE

'1. Verify p,roper VCIYCoperation as
fonows:

a. Verify one trajin of thefolifo\Ning
equipment iis :in operation:

.• YCchmer
• CRAHU-'l
• CRAAHU-'l
• eRA PFT-1.

Page 32 of 38

RESPONSE NOT OBTAINED

el. Perfoml the foflowJng:

_ 1) ShITt operating \fClYC trailns..
~"~tE .I9: Enclosure 5 (Shifting
Operanng VCfY,C Trar:n).

2)~f no train can be properly aligned~

I~~N disp~atch operator and
IAEllVlajnlenance to restore at ~east
one tfai"n of "\lC/Ye.REFER TO the
follo\j\~ng: ~~

_. OPlOlAf64501011 (Control Room
Area \lentilallonfChHIled "Vater
System)

• EMllOJAl5200100'1
(Troubleshooting Cause For
Improper Operation of VC/YC:
System).
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Simulator Scenario #1

REACTOR TRIP OR SAFETY INJECTION

Enclosure 2: - Page 2. of 7
Ve;ntilation Syste:m V;eriflcali.·on

PAGE NO.
30 of 44

Revision 27

ACTION/EXPECTED RESPONSE

1:. (Continued)

b. Verify the foUoV\lling: alarms -DARK:

• 'lAD-'18 f AIB ~'UNIT 1 INTAKE HI
CHLORINE "1Au

• 1AO,-'lB, BiB nUNJT 1 INTAKE HI
CHLORJNE1BH

• 1AD-1B1 DiB RUNIT 2 INTAKE HI
CHLORINE 2AH

• '1 AO-tB,. EtB ?IUNrr 2 INTAKE HI
CHLORINE 2B~',

RESPONSE NOT OBTAINED

b. IF chlorine odor is detected 1n the
COntrol Roornf Ttll;N perforn1 the
followitlg based on the status of given
alarms:

"1) IF detectors on both uhit intakes are
ill ;alarm,. TH~'i:

al Ensure the following VC intake
dampers - CLOSED:

_. "lVC-5B (CRA Filt Intet)
_-1VC-"6A (CRA FUt Inlet)
_. 2\fC-5B (CRA Fut Inlet)
_- 2\lC-6A (CRA Filt Inlet)~

_ b)~9 IQ step 'Ld.

2) IF Unit '1 intake HI chlorine
detecfof(S) in alarm,. THE;N.=

a) Ensure the following VC
dampers - CLOSED:

_-1\/C-5B (CRA Filt Inlet)
_. "l\lC-6A (CRA Fin Inlet).

b) Ensure tt1e following dampers ­
O:PEN:

_- 2VC-5B (CRA Filt Inlet)
_. 2VC-6A (eRA Filt Inlet).

_ c}~2T9 step 1.d.

(RNO continued on next page)
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REACTOR TRIP OR SAFETY INJECTION

Enclosure 2 - Page 3 of 7
Ve;ntilati,on System Verificati,on

PAGE NO.
31 of 44

Revisfon 27

ACTION/EXPECTED RESPONSE

"1. (Continued)

C. Ensure the foUowing VC da.mpers -
OPEN:

_.tVC-5B(CRA Filitlnlet)
_. "lVC-6A (CRA, FiJtlnlet)
_ '. 2VC-5B(CRA Filit ifnlet)
_. 2VC-6A (CRA, Fj]Jtlnlef).

d. Repeat step 1 of this enclosure until
notified by station fllanagement as
follows·:

_. At least once every 8 hours

OR.

_.IFAr~N,{ IIMIi 1AD-'13~ Fl5 uHV'AC
PANEL TROUBLE!I~LIT.

RESPONSE NOT OBTAINED

3) IF' Unit 2 intake Hi chtoline
detectof(s) rn a~aml~ Ttti:N:

a) Ensure the foUowing VC
dampers- CLOSED:

_. 2\/C-5B (eRA Filt Inlet)
_- 2VC-6A (CRA Filt Inlet).

b) Ensure "the following dafllpers ­
OPEN:

_. 'l\lC-5B (eRA Filt Inlet)
_- "lVC-6A (CRA Filt Inlet).

_ c}~9 'IQ step 'l.d.
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REACTOR TRIP OR S:AFETY INJECTION

Enclosure 2 - Page 4, of 7
Ventilation System Verifi.cation

PAGE NO.
32 of 44­

Rev1sion27

ACTION/EXPECTED RESPONSE

2. En;sure proper VA System operation as
follows:

• Ensure the follo"'Jing fans - OFF:

• ABiUXF'lA
.ABiUXF lB.

• Ensure \1A Systernfilter ;is in service as
'follows:

_.' 'lABF-D-~1:2 (VA FUt A B).fpass Danlper)
-CLOSED

_. 'lABF-D-5 {VA Fln B Bypass Damper} ­
CLOS,ED.

• Ensure the foUo\ving 'fans - ON:

.ABFXF-'IA
• ABFXF'lB.
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REAC'TOR TR~P OR SAFETY INJECTION

Enclosure 2 - Page 5 of 7
Ventilation Systeim Verification

PAGENO~

330144
Revision 27

ACTIONJEXPECTED RESPONSE

3. Verify proper VE Syste'm operation as
fo~lows:

aJ. \'E fans - ONi.

D. Annulus pressure - BETV\fEEN
-1.4 IN. VVCAND-'1,8IN. \lVC~

RESPONSE NOT OBTAINED

a. ~i'a;nually start fan(s).

b. Perform thefoUovting:

1) If annuh.ts pressureisrnore positive
than -1.4 in, VtJC~ ~,,:

a) Ver~(flowrfldicated on the
foUo\;V'lng indh:aUons:

• 'ryE tA FLOW TO STAOKlI
'

• nVE1B FLOW TO STACKll
.

bJ u= flo~v is not indicated t TH~~,
dispatch operator to vern)l status
of the fOllowing dampers based
on thejrlocallndt:catjon or their
operatiing p;lston rods being
extended 4H to 6~':

• 1:A\lS-O~2 (\iE ATm Recire
Damp) (AB-603t JJ-S'1 1 Rnl
500)- CLOSED

• 1AV,S-O-7 (VE B Tm Recire
Damp) (AB-603t HH-52~ Rill
500) - CLOSED

• 1AVS-O-3 ('IE ATrn Exh
Damp) (AB-603 t JJ-S2y.Rfll
500)-OPEJN

• 1AVS-D-8 (\/E BTrn Exh
Damp) (AB-6031 HH-S2~Rm

500) - OPEJN.

_ c) Consult plant engineering staff
and notify IAEll\~aintenanceto
troubleshoot and repair.. ~1;r=1;.R

TO Erv1l1/Al5200l002
()"roublesnooting: Cause For \.lE
SysfernHULo Pressure).

_ d) ~QI9 step 3.c.

(RNO c.ont:inued on next page)
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VentUation Syst;em Verification
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34 of 44

Revision 27

ACTIONlEXPECTED RESPONSE

3. (Continued)

c. Repeat step 3.0 every 30 minutes unit'
noUfied by statl0nmanagement.

RESPONS.E NOT OBTAINED

2) IF annulus pressure is more
negatlve than -'1.13 in. V,/C, TI-I~N;

_ a} Determ~ne which VE train
ind~cates n:ighest discharge flow
to stade

_ b} Within 2 hours~ ensure VE train
that indicates hlghest dlscharge
ffo'Vv to stack is secured.

_ c) Consult p~ant engineering staff
and notlfy I,AE/Jv:laintenance to
troubleshoot and repair. ~E;f~~
TO EPvl11/A/5200l002
(froUb~eshooting Cause For VE
SystenlHULo Pressure).
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Enclosure :2 - Page 7 of 7
Ventilation Sys'tem. Verification

PAGE NO.
350f.44

Revision 27

ACTIONJEXPECTED RESPONSE

4. Record time v'entilation systems acre
verified on following table:

RESPONSE NOT OBTAINED

TINE SYSTEt'i
(Vel VE)

INITIALS

f-------~--------+-_.------

i----------+--------.+----------

:l----------to-------------
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Appendix D, Rev. 9 Scenario Outline Form ES-D-1

Facility: Catawba Nuclear Station Scenario No.: NRC-3 Op-Test No.: 1

Exa.miners: _

Initial Conditions: 1000/0 RTP EOL

Operators: _

Turnover: 1A CA Pump T/O for PM's expected return to service is 12 hours.
1A NS Pump T/O for PM's expected return to service is 14 hours.
No other equipment inoperable.
OP/1 1A/61 001003, Controlling Procedure for Unit Operation, Enclosure 4.3 completed
through step 2.9. -
Maintain 1000/0 RTP

Event Malf. No. Event
No. Type*

1 ALL

1a RO RX

1b BOP RX

2a RO I

2b SRO TS

3 BOP I

4a BOP I

4b SRO TS

5' RO C
...

6 ALL M

Event
Description

Loss of a CFPT

Failure of turbine to automatically runback

Boration due to being below Rod Insertion Limits

P/R N-41 failure

VCT Level (5760)failur~ Jhigh)

RN loss of pit level instrument failure with failure to auto swap to
pond

Pit Instrumentation

Loss of vacuum requiring manual TU~bine Trip <J

Non-isolable steam leak

Additional failures:

1B MSIV fails to close-

A train Phase A fails to auto actuate

,-

o

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



Appendix D, Rev. 9

CNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions Form ES-D-2

Op-Test No.: NRC Scenario No.: _3_ Event No.: _1 a_

Event Description: Loss of a CFPT with failure of the turbine to runback in auto.

page 1 of 2

Applicant's Actions or Behavior

The crew will enter AP/1/A/5500/003 (Load Rejection) CASE I (Switchyard
Available)

RO Verify turbine load - DECREASING IN AUTOMATIC.
EXAMINER NOTE: The turbine will not res ond in automatic.

RO Perform the following:
a. Select IIMANUALII on turbine control panel.
b. Depress IICONTROL VALVES LOWER II pushbutton and reduce
turbine load as required.

RO Verify proper reactor response:
• Control rods - IN "AUTO" AND STEPPING IN
• P/R neutron flux - DECREASING.

RO Verify proper steam dump operation as follows:
a) Verify T-Ref instrumentation - AVAILABLE.

RO b) "C-9 COND AVAILABLE FOR STM DUMP" status light (181-18) - LIT.

RO c) Verify the following:
• "C-7A LOSS OF LOAD INTLK COND DUMplI status light (181-18)

- LIT.
• Steam dump valves - MODULATING.

RO d) T-Avg - DECREASING TO T-REF.

BOP Verify pzr PORV and pzr spray valve status as follows:
a. All pzr PORVs - CLOSED.

BOP b. Normal pzr spray valves - CL08ED.

BOP Verify proper CM' System operation as foltows:'
a) WHEN reactor power is less than 75%, THEN en'sUre bottr·C-htr drain
pumps - OFF. - '

RO b) Verify reactor power - GREATER THAN 56% PRIOR TO THE EVENT.

BOP c) Verify standby"hotwell pump(s) - ON.. :

BOP d) Verify standby· condensate booster pump(s) - ON.

BOP Verify the following generator alarms - DARK:
• 1AD-11, C/1 liGEN BKR A OVER CURRENT".
• 1AD-11, F/1 liGEN BKR B OVER .CURRENTit:'··

RO Verify 8/G levels are adequate as follows:
• All S/G low level alert alarms (1AD-4) - DARK
• All S/G low CF flow alarms (1AD-4) - DARK.

RO Verify reactor power - GREATER THAN 200/0.
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CNS 2007 NRC Exam
Simulator Scenario #3

Page 2 of 2

RO IF AT ANY TIME reactor power is less than or equal to 20%, THEN
perform Step 8 RNO.

BOP Verify AS header pressure - GREATER THAN OR EQUAL TO 140 PSIG.

BOP Monitor Enclosure 3 (Rod Insertion Limit Boration).
EXAMINER NOTE:

• See Attachment 1
• This is the initiator of Event 1b shown in the next section
• The remainder of steps for this procedure are for examiner

convenience.

RO Verify reactor power - LESS THAN 30%.

RO Perform the following:
a. IF the runback target load is less than 30%, THEN: (This step is not
applicable) ..

RO WHEN the appropriate runback target load is reached, THEN:
1) Stabilize unit at current power level.
2) Maintain control rods above insertion limits.
3) Adjust the following as required to maintain T-Avg within 1°F of T-Ref:

• Turbine load
• Control rods
• Boron concentration.

SRO GO TO Step 14.

BOP Verify the following PCBs - CLOSED:
• Generator breaker 1A
• Generator breaker 1B
• PCB 14
• PCB 15
• PCB 17
• PCB 18.

RO Adjust power factor as necessary. REFER TO Unit 1 Revised Data Book
Figure 43. .

RO WHEN the appropriate runback target load is reached, THEN:
• Stabilize unit at appropriate power level.
• Maintain control rods above insertion limits.
• Adjust the following as required to maintain T-Avg ~ithin 1°F of T­

Ref:
o Turbine load
o Control rods
o Boron concentration.

End of Event.
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CNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions Form ES-O-2

Op-Test No.: _NRC~ Scenario No.: _3_ Event No.: _1b_

Event Description: Boration due to runback

Page 1 of 3

BOP· Refer to OP/1/Al6150/009, Boron Concentration Control.
Enclosure 4.2

BOP EXAMINER NOTE: Initial Conditions given for examiner information.

1. Initial Conditions
1.1 Review the Limits and Precautions.

1.2 IF in Mode 1 or 2 AND boration is being performed for normal
temperature control, ensure R3 reactivity management controls
established per SOMP 01-02 (Reactivity Management). (R.M.)

1.3 IF in Mode 1 or 2 AND boration is being performed as part of a power
change, ensure R2 reactivity management controls established per SOMP
01-02 (Reactivity Management). (R.M.)

1.4 Verify the NV System is in operation per OPf1fA/6200f001 (Chemical
and Volume Control System).

1.5 Verify sufficient RHT volume is available to 'receive the reactor coolant
displaced during the planned boration operation.

BOP NOTE: This enclosure will affect reactivity of the core and is therefore
designated important to Reactivity Management per the guidelines of NSO
304 (Reactivity Management). (R.M.)

Ensure valves are aligned per Enclosure 4.8 (Valve Checklist).

BOP Ensure the following valve control switches in "AUTO":
• 1NV-238A (BfAXfer Pmp To Blender Ctrl)
• 1NV-186A BfA Blender Otlt To VCT Otlt

BOP Ensure 1NV-238A (BfAXfer Pmp to Blender Ctrl) controller in "AUTO".

BOP Ensure at least one boric acid transfer pump in "AUTO" or "ONw
•

BOP Adjust the boric acid batch counter to the desired volume of bor~c acid to
be added. .

BOP IF the blender is set up for automatic makeup per Enclosure 4.1
(Automatic Makeup), record the setting of the controller for 1NV-238A (BfA
Xfer Pmp To Blender Ctrl). _
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Page 2 of 3

BOP Place the "NC MAKEUP MODE SELECT" switch in "BORATE".

BOP NOTE: Boric Acid flow rates> 32 gpm (controller pot setting of 8) may
result in a boric acid flow deviation annunciator.

Adjust the controller for 1NV-238A (BfAXfer Pmp to Blender Ctrl)
controller to the desired flow.

BOP NOTE: If necessary, boration can be manually secured at any time by
placing the "NC MAKEUP CONTROL" switch to the "STOP" position.

Place the "NC MAKEUP CONTROL" switch in "START" position.

BOP Verify the following valves open:
• 1NV-238A (BfAXfer Pmp To Blender Ctrl Vlv)
• 1NV-186A (BfA Blender Otlt To VCT Otlt)

BOP IF in "AUTO", verify the boric acid transfer pump starts.

BOP Verify proper flow by observing the boric acid flow--totalizer.

BOP WHEN the desired volume of boric acid is reached on the boric acid batch
counter, ensure the following valves close:

• 1NV-238A (BfAXfer Pmp To Blender Ctrl Vlv)
• 1NV-186A (BfA Blender Otlt To VCT atIt)

BOP IF desired, flush the makeup line as follows:

2.13.1 Open the following valves:

• 1NV-242A (RMWST To BfA Blender Ctrl)
• 1NV-186A (BfA Blender Otlt To VCT-Otft)-

2.13.2 Ensure one reactor makeup water pump is in "ON".

2.13.3 WHEN -20 gallons of makeup water have been flushed through the­
makeup-line, close the following valves:

• 1NV-242A (RMWST To BfA Blender Ctrl)
• 1NV-186A (BfA Blender Otlt To VCT Otlt)

Place the following valve control switches in "AUTO":

• 1NV-242A (RMWST To BfA Blender Ctrl)
• 1NV-186A (BfA Blender Otlt To VCT Otlt)

IF NOT required for current plant operation, place the reactor makeup
water pump started in earlier step in "AUTO".

BOP IF automatic makeup is desired, refer to Enclosure 4.1 (Automatic
Makeup).
EXAMINER NOTE: The following steps are Enclosure 4.1 actions if the
applicant returns makeup to automatic.
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Page 3 of 3

BOP Determine the boric acid flow rate (Va) for the desired concentration by the
following calculation:
Va = Vb (Cb - Cw) f (Ca - Cw)

where Vb is the blender outlet flow rate,
Cb is the desired outlet boron concentration,
Cw is the RMWST boron concentration and
Ca is the BAT boron concentration

BOP IF previous makeups have demonstrated an inability to achieve the
desired boric acid flow rate, determine the amount of correction needed.
____ gpm.

BOP Determine the setpoint for the boric acid controller as follows:
Setpoint =Va + correction from Step 2.3/ 4

BOP Adjust the controller for 1NV-238A (BfAXfer Pmp To Blender Ctrl) to the
value determined in Step 2.4.

BOP Ensure the following valve control switches in "AUTO":

1NV-181 A (BfA Blender Otlt To VCT)
1NV-186A (BfA Blender Otlt To VCT Otlt)
1NV-238A (BfAXfer Pmp To Blender Ctrl)
1NV-242A (RMWST To BfA Blender Ctrl)

BOP Ensure the following valve controllers in "AUTO":
1NV-242A (RMWST To BfA Blender Ctrl)
1NV-238A (BfAXfer Pmp To Blender Ctrl)

BOP Ensure at least one reactor makeup water pumJ3-is in "AUTO" or "ON".

BOP Ensure at least one boric acid transfer pump is in "AUTO" or "ON".

BOP Place the "NC' MAKEUP MODE SELECT" switch in "AUTO".

End of Event
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CNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions Form ES-D-2

Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _2a_
Event Description: Loss of P/R. N-41

I Position

RO Verify all rod motion - STOPPED.

-Page ·1 of 2 .

IF unwarranted rod motion is occurring, THEN place "CRD BANK
SELECT" to manual.

RO Verify 1AD-2', E/8 "OVER POWER ROD STOP" - DARK.

Adjust Turbi~e load to maintain T-Avg atT-Ref.

RO Identify failed P/R channel:

• N-41
OR

• N-42
OR

• N-43
OR

• N-44.

RO Ensure unaffected channels - OPERABLE.

BOP Request IAE to place the following bistables in the tripped condition.
REFER-T·O Model WIO #91002943:

• OT DELTA T
• OP DELTA T.

BOP Perform the following actions at the Miscellaneous Control And Indication
Panel:

a. Place the appropriate "ROD STOP BYPASS" switch to the affected
channel position.
b. Verify the affected nuclear overpower rod stop channel bypassed status
light (1 SI-19) - LIT.
c. Place "POWER MISMATCH BYPASS" switch to the affected channel
position.

BOP Perform the following actions at the Detector Current Comparator panel:

a. Place "UPPER SECTION" channel defeat switch to tne affected
channel.
b. Verify the "CHANNEL DEFEAT" light for the upper section - LIT.
c. Place "LOWER SECTION" channel defeat switch to the affected
channel. .,'
d. Verify the "CHANNEL DEFEAT" light for the lower section - LIT.

BOP At the Comparator And Rate panel, place the "COMPARATOR CHANNEL
DEFEAT" switch to the affected channel position.
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Page 2 of 2

De-energize t~e affected channel as follows:
Remove the control power fuses at Power Range A drawer.

NOTE Replacement of the affected P/R control power fuses shall not
occur without authorization of the Superintendent of Operations or his
designee.

SRO Request the OSM to maintain the control power fuses und_er his control.

BOP Verify the affected Power Range cabinet shows no physical signs of
damage.

RO Ensure affected channel bistables are in the required state. REFER TO
Enclosure 1 (P/R Bistables That Must Be Tripped).

Enclosure 1 actions:
1. Ensure the following reactor trip system interlocks in the required state
(181-18) for existing unit conditions within 1 hour:

• P-7
• P-8
• P-9
• P-10.

2. Ensure the following bistables for the affected channel are placed in the
tripped condition within 6 hours:

• NC loop OTOT reactor trip status light (1 SI-7) - LIT
• NC loop OPOT reactor trip status light (1 SI-7) - LIT.

NOTE The following bistables can only be assured to stay in the tripped
condition by the removal of the affected channel's control power fuses.
3. Ensure the following bistables for the affected channel are in the tripped
condition within 6 hours:

• P/R high flux low setpoint status light (1 SI-3) - LIT
• P/R high flux high setpoint status light (1 SI-3) - LIT
• P/R high flux rate status light (1 SI-3) - LIT.

RO Ensure "NIS RECORDERII
- SELECTED TO AN OPERABLE P/R

CHANNEL.

SRO Determine and correct cause of P/R malfunction.

SRO Ensure compliance with appropriate Tech Specs:
• 3.2.4 (Quadrant Power Tilt Ratio (QPTR))
• 3.3.1 (Reactor Trip System (RTS) Instrumentation).

EXAMINER NOTE: Event initiator for Event 2b.

SRO Determine required notifications:
• REFER TO RP/O/A/SOOOI001 (Classification Of Emergency)
• REFER TO RP/O/B/SOOOI013 (NRC Notification Requirements).

BOP Notify Reactor Group Engineer of occurrence.

BOP WHEN the affected P/R channel is repaired, THEN ensure IAE returns the
channel to service.

SRO Determine long term plant status. RETURN TO procedure in effect.

End Event
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eNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions Form ES-D-2

Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _2b_

Event Description: TS assessment for Loss of P/R N-41

page 1 of 1

Time Position

SRO

Applicant's Actions or Behavior
Will refer to TS 3.3.1 and determine Function 2a, 3, 6, 7, 16b, 16c, 16d
and 16e are applicable. <>

Functions 2a and 3 direct entry into Condition D. Condition D actions are- ­
to place the channel in trip condition -in· 6 hours and perform SR 3.2.4.2
once every 12 hours.

Functions 6 and 7 direct entry into Condition E. Condition E agti-ons a~e to
place the channel in trip condition in 6 hours.

Functions 16b, 16c and 16d direct entry into Condition S. Condition S
actions are to verify interlock is in required state for existing unit conditions
within 1 hour.

Function 16e directs entry into Condition R. Condition R actions are to
verify interlock is in required state for existing unit conditions within 1 hour.
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CNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions

Q '.

Form ES-D-2

Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _3_

Event Description: VCT Level (5760)failure (high)

. '. ~pag'e 1 of 2

Time Position

BOP

Applicant's Actions or Behavior

An OAC alarm and annunciator will be received to alert the operator to this
failure. Diagnosis will be via OAC indication showing one channel of VCT
level has "failed high.

EXAMINER NOTE: This event will be complicated by the failure of the
VCT makeup valves, 1NV-181 A and 1NV 186A, to operate in auto. The
net effect for this event is that the VCT level will be decreasing due to
letdown diverted to RHT. When automatic makeup attempts to restore
VCT level the valves above will not open, causing the candidate to take
manual action to open the one of the above valves.

BOP Ensure 1NV-172 (3-Way Divert to VCT-RHT) is correctly positioned for
current level.

BOP Verify high level by:
VCT level indication from both level channels:

BOP 1NVLT5761 on 1MC5

BOP Computer Point - C1 A0843 - NV Summary - from 1NVLT5761

BOP Computer Point C1 A1524 from 1NVLT5760

BOP Dispatch operator to local gauge 1NVLT5760 (AB-560, MM-51)
EXAMINER NOTE: This is not a required action as this is the failed
channel.

BOP VCT pressure indication:

BOP Increasing or abnormally high pressure (normal pressure 30-40#)

EXAMINER NOTE: The crew should determine a simple level instrument
has failed and the following swap to the FWST is not required. If the crew
does swap suctions to the FWST, they will proceed to shutdown the unit
per the annunciator response. This shutdown will have no impact on
subsequent failures for this scenario.
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BOP IF charging> letdown AND actual HI LVL CANNOT be verified:
2.1 By OAQ Points above or local indication in 4-5 minutes
AND ""~"' " " ~ - -

2.2 Reactor Makeup Control System is secured, realign the charging pump
suction to the FWST by:
2.2.1 Opening the following valves:
e 1NV-252A (NV Pump Suction From FWST)
e 1NV-253B (NV Pump Suction From FWST)
2.2.2 Closing" the following valves:
e1NV-188A (VeT OTLT Isol)
e1NV-189B (VCT OTLT Isol)
2.2.3 Refer to AP/1/A/5500/09 (Rapid Downpower) or OP/1/A/51 001003
(Controlling Procedure For Unit Operation).

BOP Refer to AP/1 IA/5500109 (Rapid Downpower) or OP/1 lA/51 00/003
(Controlling Procedure For Unit Operation).

BOP When automatic makeup fails due to valves 1NV-185A and 1NV-181A not
opening the candidate must open on-e o(the valves to allow makeup.

End of Event
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CNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions Form ES-D-2

Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _4a_

Event Description: Loss of RN Pit Level.

ITime I Position I Applicant's Actions or Behavior

ALL The following annunciators light:
1AD-12, E/2, IIRN PIT A SWAP TO SNSWP" - LIT

page 1 of 4

SRO

ROIBOP

All

80P

80P

BOP

Enters AP/O/A/55001020 Loss of Nuclear Service Water, Case 2, Loss of .RN Pit
Level.
Verify the following alarms - DARK:

• 1AD-12, 8/2 "RN PIT A SCREEN HI DIP"
• 1AD-12 8/5 "RN PIT 8 SCREEN HI D/P".

NOTE:
Isolating the Unit.1 or 2 non-essential header will result in loss of cooling supply to
the following unit related equipment:

• VA Supply Vent Units
• VF Supply Vent Unit.

Automatic swapover to the SNSWP on emergency-low RN pit level prevents Control
Room operation of RN pumps and affected valves for 2 minutes following swapover.

Start idle RN pump(s) on the unaffected train.

Verify affected pit level adequate as follows:
1AD-12, 8/1, "RN PUMP INTAKE PIT A LEVEL-LO" - DARK
1AD-12, 8/4, "RN PUMP INTAKE PIT 8 LEVEL-LO" - DARK
2AD-12, 8/1, IIRN PUMP INTAKE PIT A LEVEL-LOll - DARK
2AD-12, 8/4, uRN PUMP INTAKE PIT B LEVEL-LO" - DARK
Affected pit level indication - STABLE OR INCREASING.

Align RN to the SNSWP. REFER TO Enclo~ure 2 (RN Valve Alignment for RN Swap
to SNSWP).
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ALL

ALL

CNS 2007 NRC Exam
Simulator Scenario #3

Page 2 of 4

Examiner Note: The BOLD entries are the valves which failed to swap. Manual
action is required to position these valves. .

Enclosure 2 actions.

1. Ensure the following valves - OPEN:
• lRN-3A (RN P/H Pit A Isol From SNSWP)
• 1RN-4B (RN P/H Pit B Isol From SNSWP)
• 1RN-58B (RN Hdr B Ret To SNSWP)
• 1RN-63A (RN Hdr A Ret To SNSWP)
• 1RN-846A (DIG 1A Hx Ret To SNSWP)
• 1RN-848B (DIG 1B Hx Ret To SNSWP)
• 2RN-846A (DIG 2A Hx Ret To SNSWP)
• 2RN-848B (DIG 28 Hx Ret To SNSWP).

2. Ensure the following valves - CLOSED:
• 1RN-1A (RN P/H Pit A Isol From Lake)
• 1RN-2B (RN P/H Pit A IsoI From Lake)
• 1RN-5A (RN P/H Pit 8 Isol From Lake)
• 1RN-68 (RNP/H Pit 8 Isol From Lake)
• 1RN-538 (Station RN Disch Hdr X-Over)
• 1RN-54A (Station RN Disch Hdr X-Over)
• 1RN-57A (Station RN Disch To RL Sys)
• 1RN-8438 (Station RN Disch To RL Sys)
• 1RN-847A (DIG 1A Hx Ret To Lake)
• 1RN-8498 (DIG 18 Hx Ret To Lake)
• 2RN-847A (DIG 2A Hx Ret To Lake)
• 2RN-8498 (DIG 28 Hx Ret To Lak~)._.

3. IF RN Pit A iAitiated the -auto or manual swap to the SNSWP,l;H-EN ensure the
following valves are closed: -
• 1RN-488 (RN Supply X-Over Isol)
• 2RN-488 (RN Supply X-Over Isol).

4. IF RN Pit 8 initiated the auto or manual swap to the SNSWP, THEN ensure the
following valves are closed: (This step is not applicable) .
• 1RN-47A (RN Supply X-Over Isol)
• 2RN-47A (RN Supply X-Over Isol).

Verify each operating RN pump discharge flow - LESS. THAN 23,000 GPM.
: ";

NOTE: After automatic swapover to the SNSWP on emergency-low RN pit level,
the RN swap to the SNSWP annunciators will only be lit for 2 minutes following -
swapover. ".i; -

~ ...' .
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BOP

BOP

BOP

All

BOP

Page 3 of 4

IF any of the following alarms are lit OR were previously lit:.
• 1AD-12, E/2, "RN PIT A SWAP TO SNSWP"
OR ~

• 2AD-12, E/2, "RN PIT A SWAP TO SNSWP"
OR e_

• 1AD-12, E/5, "RN PIT.,B ~WAP TO SNSWP"
OR
• 2AD-12, E/5, "RN PIT B SWAP TO SNSWP".,

THEN perform the following:
a. Ensure all RN pumps - ON.
b. Ensure correct RN valve alignment. REFER TO Enclosure 2 (RN Valve

Alignment for RN Swap to SNSWP).
c. IF WL discharge in progress, THEN coordinate with Radwaste Chemistry to

secure all controlled WL discharges.
d. IF any RN chemical addition is in progress, THEN have Chemistry secure it.

Verify SNSWP level adequate and stable as follows:
• 1AD-12, A/3 "SNSWP LEVEL LO" - DARK
• SNSWP level indication -STABLE.

Ensure proper alignment of RN to KC Hxs as follows:
a. Verify RN - ALIGNED TO KC HX(S) IN SERVICE.
b. Ensure KC Hx Otlt Mode switches - PROPERLY ALIGNED.
NOTE: To supply both trains of RN when the RN supply crossover isolations are
closed, one RN pump on each train must be in service.

Verify each operating RN pump discharge flow - GREATER THAN 8,600 GPM.

Examiner Note: If any pump is less than 8600 gpm then the RNO listed below will
be performed. Step 13 performs the "as needed" operations for the pumps and
will also direct the crew to decide how many pumps to use.

Stop any RN pump(s) not required to support system operation.

BOP Determine and correct cause of loss of RN pit level.

,SRO Ensure compliance with appropriate Tech Specs and Selected Licensee
Commitments Manual:

• SLC16.7-6 (RN Discharge Instrumentation)
• 3.3.2 (Engineered Safety Features Actuation System (ESFAS)

Instrumentation).
• 3.6.5 (Containment Air Temperature)
• 3.7.8 (Nuclear Service Water System (NSWS))
• 3.7.9 (Standby Nuclear Service Water Pond (SNSWP)).

EXAMINER NOTE': This is the initiator for event 4b given in the next section.

SRO Determine required notifications:
• REFER TO RP/0/A/50001001 (Classification Of Emergency)
• REFER TO RP/O/B/50001013 (NRC Notification Requirements).
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BOP WHEN corrective action for lo~s of pit level taken, THEN restore RN to normal
alignment. REFER TO Enclosure 3 (Returning RN alignment To Normal After
Transfer To SNSW~).

BOP Ensure RN pumps --IN OPERATION AS NEEDED.

BOP Verify each operating RN pump discharge flow - GREATER THAN 8,600 GPM.

BOP Notify Environmental Chemistry of any RN pump shifts that have occurred.

SRO Determine long term plant status. RETURN TO procedure in effect.

End of Event
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CNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions Form ES-D-2

Op-Test No.: _NRC-," Scenario No.: _3_ Event No.: _4b_

Event Description: TS for Pit Instrumentation

page 1 of 1

Time Position

SRO

Applicant's Actions or Behavior

Will refer to TS 3.3.2 and determine Function 10 is affected.

Function 10 directs action per Conditions Q and R. Actions for Condition
Q and R are to align the Nuclear Service Water System for Standby
Nuclear Service Water Pond recirculation within 4 hours.

• ~'.'. 0 .,'
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eNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions

. ~ ..

Form ES-D-2

Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _5_

Event Descri tion: Loss of Condenser Vacuum.

ITime I Position I Applicant's Actions or Behavior

page 1 of 2

EXAMINER NOTE:
This failure will require the manual trip of the turbine per the Enclosure 1 actions
given below. Depending on timing, the crew may not enter the AP for loss of vacuum
but trip the turbine and go to AP/02 Turbine Trip. The steps given are for any crew
which enters the AP prior to trip of the Turbine.

After the crew enters AP/02 (Turbine Trip) and begins to stabilize the plant, a large
steam line break will occur and begin the next event. The steps given for AP/02 are
for the time period prior to the steam break.

When the crew enters AP/02 (Turbine Trip) the actions are given on the next page.

SRO Enters AP/1/A/5500/023 (Loss of Condenser Vacuum).

OATC 1. Monitor Enclosure 1 (Foldout Page).

Enclosure 1 actions

2. Turbine Trip Criteria:
IF reactor power less than 69% AND main condenser vacuum decrease to 21.8 in.
Hg. In any condenser section imminent; THEN perform the following:
a. Trip the turbine.
b. REFER TO AP/1/A/5500102 (Turbine Generator Trip).

OATC Decrease turbine load as required to stabilize vacuum as follows:
a. IF rapid power reduction required, THEN perform the following:

NOTE In "MANUAL" mode, the control valves are capable of full travel within 3
minutes.

1) Select "MANUAL" and "CONTROL VALVE LOWER" to reduce turbine load as
required.
2) REFER TO AP/1/A/55001009 (Rapid Downpower).
3) GO TO Step 3.

BOP 3. Verify proper RC System operation as follows:

a. Verify average condenser inlet temperature OAC point C1 P1493 (Unit
1 C1 & C2 Average RC Inlet Temp) - LESS THAN 90°F.

b. Verify 1AD-8, B/4 "COOLING TOWER BASIN HI/LO LEVEL" - DARK.

BOP 4. Verify "STM PRESS TO CSAE" - GREATER THAN 110 PSIG.

BOP 5. Verify steam seal header pressure - BETWEEN 3 PSIG - 5 PSIG.
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SRO Enter AP/1/A/5500/002 (Tu~bine Trif?) _

OATC Verify reactor power - LESS THAN 69%.

OATC Verify Turbine Trip:
• Allturbine stop valves - CLOSED.

OATC Verify reactor response:
• Control rods - IN "AUTO" AND STEPPING IN
• P/R neutron flux - DECREASING.

BOP Ensure C heater drain pumps - OFF.

BOP Monitor Enclosure 4 (Rod Insertion Limit Boration).

End Event
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Op-Test No.: _NRC_ Scenario No.: _3_ Event No.: _6~

Event Description: Large Steam Leak

page 1 of 7

I Position

ALL

RO

RO

I Applicant's Actions or Behavior

EXAMINER N(JTE: Steps 2 through 5 are Immediate Action steps ana are
required to be performed from memory.

Monitor Enclosure 1 (Foldout Page)

Verify Reactor Trip:

• All rod bottom lights - LIT

• All reactor trip and bypass breakers - OPEN

• I/R amps - DECREASING

Verify Turbine Trip:

• All turbine stop valves - ClOSED

OR

• Both of the following:
• All MSIVs - CLOSED
• All MSIV bypass valves - CLOSED.

BOP Verify 1ETA and 1ETB - ENERGIZED.

BOP Verify SII is actuated:

a. "SAFETY INJECTION ACTUATED" status light (1SI-13) - LIT.

b. E/S load sequencer actuated status lights (1 SI-14) - LIT.

RO Announce "Unit 1 Safety Injection".
"

SRO Implement RP/O/A/5000101 (Classification Of Emergency).

RO Verify all Feedwater Isolation status lights (1 SI-5) - LIT

BOP Verify Phase A Containment Isolation status as follows:

Examiner Note: If not done previously the BOP will actuate A Train St
(Phase A) at this point.

a. Phase A "RESET" lights - DARK

b. Monitor Light Panel Group 5 St lights - LIT

Examiner Note: Based scenario timing and when this step is reached, will
determine if ALL valves have reached their ST position.
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BOP Verify proper Phase B actuation as follows:

a. Containment pressure - HAS REMAINED LESS THAN 3 PSIG.

b. IF AT ANY TIME containment pressure exceeds 3 PSIG while in this
procedure, THEN perform Step 1a.a.

RO Verify proper CA pump status as follows:

a. Motor driven CA pumps - ON

EXAMINER NOTE: 1A CA is tagged. The crew should reference the
below RNa and determine to NOT take the action.

RNa a. Perform the following for the affected train(s):
1) Reset ECCS.
2) Reset DIG load sequencer.
3) Manually start affected motor driven CA pump.
4) IF AT ANY TIME a BIO occurs, THEN restart SII equipment previously
on.

b. 3 S/G NIR levels - GREATER THAN 11%

BOP Verify all of the following SII pumps - ON:

• NV pumps

• ND pumps

• NI pumps

BOP Verify all KC pumps - ON.

BOP Verify all Unit 1 and Unit 2 RN pumps - ON.

BOP Verify proper ventilation systems operation as fopows:

• REFER TO Enclosure 2 (Ventilation Systerl!- Verification)

• Notify Unit -2 operator to perform Enclosure 3 (Oppos-ite Unit
Ventilation Verification)
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RO Verify all SIG pressures - GREATER THAN 775 PSIG.
Perform the following:
a. Verify the following valves - CLOSED:

• All MSIVs
• All MSIV bypass valves
• All SIG PORVs.

b. IF any valve is open, THEN:
1) Manually initiate Main Steam Isolation.
2) IF any valve is still open, THEN manually close valve.

EXAMINER NOTE: 1B MSIV will not close.

BOP Verify proper SII flow as follows:

a. "NV SII FLOW" -INDICATING FLOW

BOP b. NC Pressure - LESS THAN 1620 PSIG

c. NI pumps -INDICATING FLOW.

d. NC pressure - LESS THAN 285 psig.

BOP Perform the following:
1) Ensure ND pump miniflow valve on operating ND pump(s) - OPEN.
2) IF the ND pump miniflow valve(s) cannot be opened, THEN perform the

following for affected train(s):
a) Reset ECCS.
b) Reset DIG load sequencer.
c) Stop ND pump.
d) IF AT ANY TIME a BIO occurs, THEN restart S/l equipme.nt
previouslyon.
e) IF AT ANY TIME NC pressure decreases to less than 285 PSIG in
an uncontrolled manner, THEN restart the ND pump.

3) GO TO Step 18.

RO Control SIG levels as follows:

a. Verify total CA flow - GREATER THAN 450 GPM.

b. WHEN at least one SIG NIR level is greater than 11% (-29% ACC),
THEN throttle feed:flow to maintain all SIG NIR levels between 11 %

(29% ACC) and 500/0.

RO Verify all CA isolation valves - OPEN.

BOP Verify SII equipment status based on m·onitor light panel - IN PROPER
ALIGNMENT. ~
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RO NOTE: Enclosure 4 (NC Temperature Control) shall remain in effect until
subsequent procedures provide alternative NC temperature control
guidance.

Control NC temperature. REFER TO Enclosure 4 (NC Temperature
Control).

BOP Verify pzr PORV and pzr spray valve status as follows:

All pzr PORVs - CLOSED.

Normal pzr spray valves - CLOSED.

At least one pzr PORV isolation valve - OPEN.

RO Verify NC subcooling based on core exit TICs - GREATER THAN OaF.

RO . Verify main steamlines are intact as follows:

• All S/G pressures - STABLE OR INCREASING

• All S/Gs - PRESSURIZED.

IF pressure in any S/G is decreasing in an uncontrolled manner OR any
S/G is depressurized, THEN perform the following:
c. IF both the following conditions exist,

• Containment pressure - GREATER THAN 1 P'SIG
• Containment pressure - HAS REMAINED LESS THAN 3 PSIG

THEN manually start one VX fan. REFER TO Ehclosure 5 (VX Fan
Manual Start).
d. Concurrently:

• Implement EP/1/A/5000/F-O (Critical Safety Functton Status
Trees).

• GO TO EP/1/A/5000/E-2 (Faulted Ste~ITJ Generator Isolation).

ALL Monitor Enclosure 1 (Foldout Page).

RO Maintain any faulted S/G or secondary break isolated during subsequent
recovery actions unless ~eeded for NC System cooldown.

RO Verify the foHowing valves - CLOSED:
• All MSIVs
• All MSIV bypass valves.

Manually close valve(s).

RO V.erify at least one S/G pressure - STABLE OR INCREASING.

RO Identify faulted S/G(s) as follows:
• Verify any S/G pressure - DECREASING IN AN

UNCONTROLLED MANNER
OR

• Verify any S/G - DEPRESSURIZED.

RO Verify at least one intact S/G - AVAILABLE FOR NC SYSTEM
COOLDOWN.
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RO Isolate all faulted 8/G(s) as follows:

• S/G 1B:

a. Verify S/G 1B Feedwater Isolation status light (181-5) - LIT.
b. Verify S/G 1B PORV - CLOSED.

c. Close the following valves:
1) 1SM-76B (S/G 1B Otlt Hdr Bldwn CN).
2) 1CA-58A (CA Pmp A Disch To S/G 1B Isol).
3) 1CA-54B (CA Pmp 1 Disch To S/G 1B Isol).

d. Verify CA Pump 1A or 1B - AVAILABLE.

e. Dispatch operator to unlock and close 1SA-1 (1 B S/G Main 8team
to CAPT Maintenance Isol) (DH-624, FF-53, Rm 572) (Breakaway
lock installed).

f. Verify the following Blowdown isolation valves - CLOSED:
1) 1BB-19A (8/G 1B Bldwn Cont Isollnsd).
2) 1BB-150B (S/G 1B Bldwn Cont Isol Byp).
3) 18B-21 B (8/G 1B Bldwn Cont Isol Otsd).

RO WHEN NC T-Hots start to increase, THEN dump steam from intact S/G
PORVs to stabilize NC T-Hots.

RO Verify the following annunciators - DARK.
• 1AD-5, H/4 "CAC8T LO LEVEL"
• 1AD-8 B/1 "U8T LO LEVEL".

BOP Verify secondary radiation is normal as follows:

a. Ensure the following signals - RESET:
1) Phase A Containment Isolations
2) CA System valve control
3) KC NC NI NM St signals.

b. Align all S/Gs for chemistry sampling.

e. Perform at least one of the following:
• Notify Chemistry to periodically sample all S/Gs for activity.

OR
• Notify RP to periodically frisk all cation columns for activity.

f. Verify the following EMF trip 1 lights - DARK:
• 1EMF-26 (Steamline 1A)
• 1EMF-27 (Steamline 1B)
• 1EMF-28 (Steamline 1C)
• 1EMF-29 (Steamline 1D).

BOP Verify the S/G(s) fault -INSIDE CONTAINMENT.
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BOP Request RP to perform the following:
1) Monitor the area of the steam fault for radiation.
2) Notify the control room of any abnormal radiation conditions.

Page 6 of 7

BOP WHEN activity results reported, THEN verify all SIGs indicate no activity.

BOP Verify SII termination criteria as follows:

a. NC subcooling based on core exit TICs - GREATER THAN OaF.

b. Verify secondary heat sink as follows:
• NIR level in at least one intact SIG - GREATER THAN 11% (29°k

ACC)
OR

• Total feed flow to all intact SIGs - GREATER THAN 450 GPM.

c. NC pressure - STABLE OR INCREASING.

d. pzr level- GREATER THAN 11% (20% ACC).

e. GO TO EP/1/A/5000/ES-1.1 (Safety Injection Termination).

ALL Monitor Enclosure 1 (Foldout Page).

BOP Ensure SII - RESET:

a. ECCS.

b. DIG load sequencers.

c. IF AT ANY TIME a BIO occurs, THEN restart SII equipment previously
on.

BOP Ensure the following containment isolation signals - RESET:
• Phase A
• Phase B.

BOP Establish VI to containment as follows:
• Ensure 1VI-77B (VI Cont Isol) - OPEN.
• Verify VI pressure - GREATER THAN-85 PSIG.

BOP Verify proper NS pump operation as follows:
a. Containment pressure - HAS EXCEEDED 3 PSIG.

a. GO TO Step 6.

BOP Ensure only one NV pump - ON.

BOP VerifyNC pressure - STABLE OR INCREASING.

BOP Verify VI pressure - GREATER THAN 50 PSIG.
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BOP Isolate NV SII flowpath as follows:
Verify the following valves - OPEN:

• 1NV-252A (NV Pumps Suet From FWST)
• 1NV-253B (NV Pumps Suet From FWST).

BOP Verify the following valves - OPEN:
• 1NV-203A (NV Pumps A&B Reeire Isol)
• 1NV-202B (NV P~ps A&B Reeire Isol).

BOP Close the following valves:
• 1NI-9A (NV Pmp C/l Inj Isol)
• 1NI-1 OB (NV Pmp C/l Inj Isol).
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End Event
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eNS 2007 NRC Exam
Simulator Scenario #3

Required Operator Actions Form ES-D-2

Op-Test No.: _NRC- Scenario No.: _3_ Event No.: - page 1 of 1

Event Description: Critical Task Summary Sheet.

Time Event Applicant's Actions or Behavior

1 Manually reduce turbine load to prevent reactor trip on 10-10 S/G level.

2a Place control rods to manual to stop unwarranted rod insertion

6 Isolate CA Flow to the faulted S/G

6 Control NC Temperature when faulted S/G depressurization is complete.
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eNS
APl1lAl5500f003

LOAD REJECTIO"N

Enclosure 3 - Page 1 of 1
Rod Insertion Limit Saration

PAGE NO.
35 of 36

Revision 33

1. IF the control rods cannot be maintained above the rod insertion limits, THEN:

a. Stop any dilutions in progress.

CAUTION Failure to initiate boration within one hour of exceeding rod insertion
limits may violate T'ech Spec 3.1.6.

NOTE OAG pointC1L4409 (ctrt Bank Tech Spec Insertion Lmt Reached) and R.O.D
Book (Section 2.2) provide rod insertion limit indication.

b. Borate NC system as required, to restore rods above insertion limits.

c. Ensure compliance vvtth Tech Spec 3.'1.6 (Control Bank Inser-Unn Limits).
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