ML21320A328

Catawba Nuclear Station NRC Exam September 2021

2021 INITIAL LICENSE NRC EXAM
SCENARIO # 1

Scenario #1 Catawba 2021 NRC Exam
Page 1 of 150


DJE
Text Box
ML21320A328


Catawba Nuclear Station NRC Exam September 2021

Appendix D Scenario Outline Form ES-D-1
Facility: Catawba NRC Exam 2021  Scenario No.: 1 Op Test No.: 2021301
Examiners: Operators:  SRO

RO
BOP

Initial Conditions: Unit 1 is at 50% power at the MOL. Unit 2 is at 100% power.

Turnover: Unit 1 is at 50% power at the MOL. Unit 2 is at 100% power. Direction for the crew is to raise reactor
power to 100%. A reactivity plan has been provided by Reactor Engineering for raising reactor
power.

Event Malf. No. Even} Evgnt_

No. Type Description
R-RO
1 N - BOP Raise Reactor Power
N - SRO
C-BOP .
2 C - SRO 1KC-132 Fails closed
C-BOP
3 C-SRO 1KC-C37A Fails Open
TS - SRO
C-RO . . .
4 Loss of both KG pumps with failure of auto turbine runback
C-SRO
5 TS - SRO 1A NS Pump Loss of Power
C-RO

6 C — SRO Steam Leak

7 M — ALL Steam Line Break Inside Containment

8 C-RO MSIVs fail to auto close on Main Steam Isolation

C-SRO
C-BOP ) .
9 C — SRO VA Unfiltered Exhaust Fans fail to secure on S/I
*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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Catawba Nuclear Station NRC Exam September 2021
Appendix D Scenario Outline Form ES-D-1

Scenario 1 — Summary

Initial Condition
Unit 1 is at 50% power at the MOL. Unit 2 is at 100% power.

Turnover:
Unit 1 is at 50% power at the MOL. Unit 2 is at 100% power. Direction for the crew is to raise reactor
power to 100%. A reactivity plan has been provided by Reactor Engineering for raising reactor power.

Event 1

BOP will perform an initial dilution and RO will input desired load rate and target load into the main
turbine. RO may also withdraw control rods prior to placing the main turbine in ‘GO’ to initiate the raise in
power.

Event History: 50% power increase at MOL last used 13 (2).

Event 2

Letdown Heat Exchanger Temperature Control Valve (1KC-132) setpoint increases causing 1KC-132 to
close and causing a letdown heat exchanger outlet high temperature alarm. Crew will refer to Annunciator
Response Procedure for 1AD-7 F/3 (Letdn HX Outlet Hi Temp), place 1KC-132 in Manual, and adjust
CCW flow to restore letdown cooling.

Verifiable Action — BOP will manually control 1KC-132 as required.

Event History: This failure last used 19 (1).

Event 3

The Unit 1 ‘A’ train KC miniflow valve 1KC-C37A will fail open. The crew will enter AP/1/A/5500/021 (Loss
of Component Cooling Water) to start an additional KC pump. TS evaluation by the SRO is required.
Verifiable Action — The BOP will start an additional KC pump as directed.

Event History: KC miniflow valve failure last used 16 (2).

Event 4

The running KG (Generator Stator Cooling Water) pump will trip and the standby KG pump will fail to start
requiring a turbine runback. Automatic runback will be failed requiring the RO to manually runback the
main turbine. Crew will enter AP/1/A/5500/003 (Load Rejection) to address the runback. Once the manual
runback is complete, the standby KG pump will start.

Verifiable Action — RO will manually runback the turbine to ~ 275 MWe. Crew will stabilize the plant at ~
25% reactor power, and place control rods to manual once the steam dumps have been closed (Tavg ~
3°F higher than Tref).

Event History: This failure last used 14 (3).

Event 5
A loss of power will occur to the 1A NS Pump. The SRO will determine appropriate TS.

Event History: This failure has not previously been used on an NRC exam.

Scenario #1 Catawba 2021 NRC Exam
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Catawba Nuclear Station NRC Exam September 2021
Appendix D Scenario Outline Form ES-D-1

Event 6
A steam leak inside containment will develop from the 1C S/G. The crew will enter AP/1/A/5500/028
(Steam Leak) to address.

Verifiable Action — RO will adjust turbine load to maintain reactor power stable. Crew will initiate makeup
to Unit 1 Upper Surge Tank. BOP will start all Lower Containment Ventilation Units in low speed, start all
Upper Containment Ventilation Units, and place all Lower and Upper Containment Ventilation Units in
“MAX” cooling mode.

Event History: This steam leak malfunction allowing use of AP-28 is new.

Event 7

Steam leak size will increase requiring the crew to enter EP/1/A/5000/E-0 (Reactor Trip or Safety
Injection) and eventually transition to EP/1/A/5000/E-2 (Faulted Steam Generator Isolation). Crew will
isolate the faulted S/G. Once 1C S/G has completely blown down, the RO will throttle S/G PORVs on
intact S/Gs to stabilize NC System Thots.

Verifiable Action — BOP will isolate feed flow to the faulted S/G. RO will throttle S/G PORVs on intact
S/Gs to stabilize NC System Thots.

Event History: The last steam line break inside containment was performed in 19 (3) but was on 1B S/G.
Event 8

Once steam generator pressures lower to 775 PSIG, a Main Steam Isolation signal will be generated, but
the Main Steam Isolation valves will fail to automatically close, requiring the RO to manually close them.
Verifiable Action — RO will manually close the MSIVs on Unit 1.

Event History: CNS has had single MSIVs failing to automatically close on previous exams (last one in 19
(3) — 1SM-5), but the failure of all MSIVs to close automatically on the MSI signal with manual closure of
these valves possible has not been used before.

Event 9

Auxiliary Building Ventilation Unfiltered Exhaust Fans will fail to automatically secure following the Safety
Injection.

Verifiable Action — BOP will manually secure the Unfiltered Exhaust Fans.

Event History: This failure was last used on 16 (3).

Manual Control of Automatic Functions
Event Position Description
2 BOP Manually control Automatic Letdown HX Temperature Control Valve
(1KC-132)
4 RO Manual turbine runback to ~ 275 MWe
Scenario #1 Catawba 2021 NRC Exam

Page 4 of 150



Catawba Nuclear Station NRC Exam September 2021
Appendix D Scenario Outline Form ES-D-1

Critical Task 1 — Runback the Main Turbine prior to Main Turbine Trip (must be below amps for
332 MW within 3.5 minutes).

Critical Task 2 — Close MSIVs and isolate CA flow to the faulted S/G prior to a severe challenge
(Orange Path) on NC system Integrity CSF.

Target Quantitative Attributes (Per Scenario; See Section D.5.d) Actual Attributes
1. Total malfunctions (5-8) 8
2. Malfunctions after EOP entry (1-2) 2
3. Abnormal events (2—4) 4
4. Major transients (1-2) 1
5. EOPs entered/requiring substantive actions (1-2) 1
6. EOP contingencies requiring substantive actions (0-2) 0
7. Critical tasks (2-3) 2
Scenario #1 Catawba 2021 NRC Exam
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EXERCISE GUIDE WORKSHEET
1. INITIAL CONDITIONS:
1.1 Reset to IC # 13 and load schedule file for NRC Scenario 1

START TIME:

Scenario #1 Catawba 2021 NRC Exam
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"z - -
Trigger Instructor Action Final Delay | Ramp Dellr(late Event
ANN-AD11-B03 (TRANSFORMER ON
A TROUBLE)
ANN-AD11-E03 (TRANSFORMER B ON
TROUBLE)

2 OV_SLIM16SpincPB (KC-132 PRESS- 10 2
Setpoint Increment pushbutton) ED )

2 OV_SLIM16manPB (KC-132 Man PRESS- 11 .01 2
Pushbutton) ED ) )
VLV-NVO035A (NV153A L/D HX
DIVERSION FAIL AUTO ACTIONS) ACTIVE 2
VLV-KC027F (KCC37A TRAIN A

3 RECIRC LINE ISOL VLV FAIL TO 1 :02 3
POSITION)

MAL-EHCO003F (ALL TURBINE
AUTO RUNBACK FAILURE) BLOCK 4
4 LOA-EGB003 (KG PUMPS) STOP 4
BOTH

4 LOA-EGB003 (KG PUMPS) RURNEEIA 5:00 4

5 LOA-NS003 (RACKOUT NS PMP RACK- 5
1A) OouT
MAL-SM007C (STM BRK INSIDE .

5 | CONTAINMENT LOOP C) 3000 15 6
MAL-SM007C (STM BRK INSIDE .

7 CONTAINMENT LOOP C) 2e+6 15 !
MAL-SMO06A (SM7 MSIV A
FAILURE) ACTIVE 8
MAL-SM006B (SM5 MSIV B
FAILURE) ACTIVE 8
MAL-SM006C (SM3 MSIV C
FAILURE) ACTIVE 8
MAL-SM006D (SM1 MSIV D
FAILURE) ACTIVE 8
MAL-SMO006A (SM7 MSIV A .

10 FAILURE) ACTIVE :01 8
MAL-SM006B (SM5 MSIV B .

11 FAILURE) ACTIVE :01 8
MAL-SM006C (SM3 MSIV C .

12 FAILURE) ACTIVE :01 8
MAL-SM006D (SM1 MSIV D .

13 FAILURE) ACTIVE :01 8
MAL-ISE011B (AUX BLDG FANS
FAIL TO AUTO STOP) ACTIVE 9

Scenario #1 Catawba 2021 NRC Exam
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| 17 | LOA-CNT002 (H2 ANALYZERS) | BOTH | 10:00 | |

Ensure Event 10 = x02i071c (1SM-7 Close PB)

Ensure Event 11 = x02i074c (1SM-5 Close PB)

Ensure Event 12 = x02i079c (1SM-3 Close PB)

Ensure Event 13 = x02i082c (1SM-1 Close PB)

Ensure CRD Bank Select Switch is in MANUAL and withdraw control rods 2 steps

Scenario #1 Catawba 2021 NRC Exam
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2. SIMULATOR BRIEFING

2.1 Control Room Assignments:

Position Name

CRS

RO

BOP

2.2 Give a copy of Attachment 2 (Shift Turnover Information) to the CRS.
3. EXERCISE PRESENTATION
3.1 Familiarization Period
A. Allow examinees time to familiarize themselves with the Control Board alignments.

3.2 Scenario EVENT 1, Increase Reactor Power

v BOOTH INSTRUCTOR ACTION

IF contacted as DEC-BA (Balancing Authority / SOC) by the crew to inform of
commencing power increase, REPEAT the information.

v BOOTH INSTRUCTOR ACTION

WHEN contacted as Secondary Chemistry to obtain maximum blowdown for appropriate
load (step 3.2.3.9), REPORT “Maintain blowdown at current flow rates.”

3.3 Scenario EVENT 2, Letdown Heat Exchanger Temperature Control Valve (1KC-132)
Fails Closed

v BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 2 to cause
1KC-132 to slowly close.

v BOOTH INSTRUCTOR ACTION

IF the SWM is contacted to initiate an NCR or W/R for 1KC-132 or 1NV-153A, REPEAT
the information.

3.4 Scenario EVENT 3, KC Miniflow Valve 1KC-C37A fails open

v BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 3 to cause
KC miniflow valve 1KC-C37A to fail open.

Scenario #1 Catawba 2021 NRC Exam
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v BOOTH INSTRUCTOR ACTION
IF the SWM is contacted to initiate an NCR or W/R for 1KC-C37A, REPEAT the
information.

v BOOTH INSTRUCTOR ACTION

IF contacted as an AO to perform a post start check out of the started KC pump, after 5
minutes REPORT:
o “KC pump 1A1, 1B1, 1B2 looks good for continued operation.”

3.5 Scenario EVENT 4, Loss of both KG pumps / Automatic Turbine Runback Failure

BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 4 to cause
the running KG pump to trip and failure of the standby KG pump to start.

BOOTH INSTRUCTOR ACTION

IF contacted as an AO to investigate the loss of KG, after 5 minutes REPORT:
¢ ‘|l do not see any reason that the running KG pump tripped, and | have the 1B KG
pump in service. | will contact SPOC to help with troubleshooting the reason for the
1A KG pump trip.”

BOOTH INSTRUCTOR ACTION

IF the SWM is contacted to initiate an NCR or W/R for loss of KG or automatic turbine
runback failure, REPEAT the information.

BOOTH INSTRUCTOR ACTION

IF contacted as DEC BA (Balancing Authority) to notify of Unit status, REPEAT the
information.

3.6 Scenario EVENTS 5 & 6, 1A NS Pump Loss of Power / Steam Leak Inside Containment

v

BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 5 to cause a
loss of power to 1A NS pump.

BOOTH INSTRUCTOR ACTION

IF dispatched as an AO to the breaker for 1A NS pump, REPEAT the information.

After 5 minutes, contact the control room crew and REPORT:
¢ “All indicating lights on the front of the breaker for 1A NS pump are dark and there
is an acrid smell from the upper compartment.”

BOOTH INSTRUCTOR ACTION

IF the SWM is contacted to initiate an NCR or W/R for 1A NS pump loss of power,
REPEAT the information.

Scenario #1 Catawba 2021 NRC Exam
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v BOOTH INSTRUCTOR ACTION

IF contacted as RP to notify of the steam leak, REPEAT the information.

3.8 Scenario EVENTSs 7, 8, and 9, Steam Line Break Inside Containment / MSIVs fail to
close on MSI signal / Auxiliary Building Unfiltered Exhaust Fans fail to secure on S/

v BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 7 to initiate a
steam line break inside containment from the 1C S/G.

v BOOTH INSTRUCTOR ACTION

IF dispatched as an AO to secure all ice condenser air handling units per G-1 Enclosure
11 and to place the Hydrogen Analyzers in service per OP/1/A/6450/010, REPEAT the
information and INSERT SIMULATOR Trigger 17.

After 10 minutes REPORT:
¢ “lce condenser air handling units have been secured per G-1 Enclosure 11 and the
Hydrogen Analyzers have been placed in service per OP/1/A/6450/010.”

v BOOTH INSTRUCTOR ACTION

IF contacted as chemistry to sample all S/Gs for activity, REPEAT the information.

v BOOTH INSTRUCTOR ACTION

IF contacted as RP to frisk all S/G cation columns for activity, REPEAT the information.

v BOOTH INSTRUCTOR ACTION

IF contacted as an AO to unlock and close 1SA-4, REPEAT the information.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 1 Page 12 of 150

Event Description: Increase Reactor Power

Note To Evaluator:

The scenario begins with a power increase from 50% by the crew. This will involve
several procedures to accomplish. The following procedures are included in this guide:

o OP/1/A/6150/009 Enclosure 4.3 (Dilution)
OP/1/A/6150/008 Enclosure 4.16 (Control Bank Manual Operation At Power)
e OP/0/B/6300/001 Enclosure 4.2 (Load Changing)

These procedures may be performed in any order by the crew. Instructions for
continuing to the next Event are included at the end of OP/0/B/6300/001 Enclosure 4.2.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301

Scenario # 1 Event # 1 Page 13 of 150

Increase Reactor Power

Enclosure 4.3 opr/1/a/6150/000

Dilution Page 2 of 5

2. Inmitial Conditions

21

22

23

24

25

2.6

Ensure R2 reactivity management controls established per AD-OP-ALL-0203
(Reactivity Management). (R.M.)

Verify Unit 1 is in Mode 1 or 2.

Verify the NV System is in operation per OP/1/A/6200/001 (Chemical and Volume
Control System).

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

Verify the NB System is in operation per OP/1/A/6200/012 (Reactor Makeup Water).

IF NC System boron concentration will be changed by = 50 ppm. initiate PZR spray to
equalize the boron concentration throughout the system by operating backup heaters per
OP/0/A/6200/055 (Miscellaneous Component Operation).

3. Procedure

NOTE:

This enclosure will affect reactivity of the core and is therefore designated important to
Reactivity Management per the guidelines of AD-OP-ALL-0203 (Reactivity
Management). (R.M.)

31

32

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

IF the blender is set for automatic makeup per Enclosure 4.1 (Automatic Makeup).
record the setpoint on INV-242A (RMWST To B/A Blender Ctrl): gpm

NOTE:

The purpose of the following step is to minimize the pressure fluctuation cansed by
manually diverting to the RHT and effects on Reactor Water Makeup flow.

33

34

IF desired, adjust the setpoint for INV-172A (VCT-LEVEL CTRL) (INVSS5760) to
55%.

Ensure the following valve control switches in "AUTO":

o INV-242A (RMWST To B/A Blender Ctrl)
o INV-181A (B/A Blender Otlt To VCT)

35

36

Scenario #1

Ensure INV-242A (RMWST To B/A Blender Ctrl) controller in auto.

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

Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 1 Page 14 of 150
Event Description: Increase Reactor Power

Enclosure 4.3 op/1/A/6150/000
Dilution Page3of 3
O37 Record the desired volume of reactor makeup water to be added. gallons
3.8  Adjust the total makeup counter to the desired volume of reactor makeup water to be
added. (R.M.)
38  Place the "NC MAKEUP MODE SELECT" switch to the "DILUTE" position.

NOTE: High letdown flow rates result in increased backpressure on the letdown line. If letdown
flow 13 = 90 gpm, it may be desirable to reduce the dilution flow rate to 80 gpm to avoid
the Rx Make-up Flow Deviation alarm and associated automatic actions.

310 IF required, adjust the setpoint for INV-242A (RMWST To B/A Blender Ctrl) to the

— (o)

3111

3112

desired flow.

IF AT ANY TIME it is desired to divert letdown to the RHT manually operate 1INV-
172A (3-Way Divert To VCT-RHT) as follows:

Place the control switch for INV-172A (3-Way Divert To VCT-RHT) to the
"RHT" position.
Ensure VCT level is monitored continnously while diverting to the RHT.

NOTE:

Procedure mav continue while performing the following step.

3113 WHEN desired VCT level is reached return INV-172A (3-Way Divert To

VCT-RHT) to auto as follows:

31131 Place the control switch for INV-172A (3-Way Divert To VCT-
RHT) in the "VCT" position.
31132 Place the control switch for INV-172A (3-Way Divert To VCT-

RHT) in the "AUTO" position.

@If AT ANY TIME during the makeup it becomes necessary to change the makeup flow

Scenario #1

rate, adjust the setpoint for INV-2424 (RMWST To B/A Blender Ctrl) as necessary to
achieve the desired flow.

Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 1 Event # 1 Page 15  of 150

Increase Reactor Power

Enclosure 4.3 opr/1/a/6150/000

Dilution Pagedof 5
@ IF AT ANY TIME while dilution is in progress it becomes necessary OR it is desired to

stop the dilution (for example: loss of all NC Pumps. unexpected results observed or a
large makeup being made in multiple batches), perform the following:

3131 Place the "NC MAKEUP CONTROL" switch to the "STOP" position.
3132 Ensure the following valves close:
_ o« INV-242A (RMWST To B/A Blender Ctrl)
_ = 1NV-181A (B/A Blender Otlt To VCT)
3133 IF in"AUTO", verify the reactor makeup water pump stops.

[0 3134  Record reactor makeup water volume added as indicated on the total makeup
counter. gallons

3135 WHEN conditions allow resuming the dilution. perform the following:

O 31351 Determine remaining volume to be added by subtracting the
amount previously added (Step 3.13 4) from the desired volume
to be added (Step 3.7).

gallons

(Step 3.7) (Step 3.13.4)

31352 Adjust total makeup counter to the volume of reactor makeup
water determined in Step 3.13.5.1. (R M)

31353 Place the "NC MAKEUP CONTROL" switch in the "START"
position. (E.M.)

31354 Verify the following:

O 1INV-242A (EMWST To B/A Blender Ctrl) modulates to
establish desired flow
O 1NV-181A (B/A Blender Otlt To VCT) opens

3.1355 IF 10 "AUTO", verify the reactor makeup water pump starts.

3.14  WHILE makeup is in progress, monitor the following for expected results:

Scenario #1

O Control rod motion
O NC System Tavg
[ Reactor Power

Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 1 Page 16 of 150

Event Description: Increase Reactor Power

Enclosure 4.3 opr/1/a/6150/000

Dilution Page Sof 5

NOTE: If a small makeup is being performed. placekeeping for Steps 3.15 through 3.17 may be
performed after Step 3.18 is performed.

3.15  Place the "NC MAKEUP CONTROL" switch in the "START" position. (R.M.)
316 Verify the following:

O INV-242A (RMWST To B/A Blender Ctrl) modulates to establish desired flow
O INV-181A (B/A Blender Otlt To VCT) opens

317 IE in "AUTOQ", verify the reactor makeup water pump starts.

NOTE: The total makeup counter may count up 1 - 5 gallons after termination.

318 WHEN the desired volume of reactor makeup water is reached on the total makeup
counter, ensure the following valves close. (E.M.)

o INV-242A (RMWST To B/A Blender Ctrl)
o INV-181A (B/A Blender Otlt To VCT)

3.19 IF Step 3.3 was performed, refurn the setpoint for INV-172A (VCT LEVEL CRL)
(INVS55760) to 75.0 %a.

320  IF automatic makeup is desired, perform one of the following:

3201 IF it is desired to change the blender outlet boron concentration, refer to
Enclosure 4.1 {Automatic Makeup).

OR

3202  IF makeup at the previous concentration is acceptable AND the system was

previously aligned per Enclosure 4.1 (Automatic Makeup), perform the
following:

32021 Ensure the controller for INV-242A (RMWST To B/A Blender
Cirl) is set fo the value recorded in Step 3.2. (R M)

32022 Place the "NC MAKEUP MODE SELECT" switch in "AUTO".

32023 Place the "NC MAKEUP CONTROL" switch to the "START"
position. (R.M))

3.21 Do NOT file this enclosure.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 1 Page 17  of 150

Event Description: Increase Reactor Power

Enclosure 4.16 op/1/A/6150/008
Control Bank Manual Operation At Power  Page 1 of2

1. Limits and Precautions

11 This procedure is Reactivity Management related because it controls activities that can
affect core reactivity by changing control rod position. (R.M.)

12 The following Limits and Precautions are Reactivity Management related: (B.M.)

1.2.1 When rods are being moved, observe "RODS INRODS OUT" light for proper
direction.

122 When rods are being moved, observe the demand position and actual (digital)
position to verify proper operation of the Rod Control System.

123 Adjusting T-Avg = 1°F of T-Eef before transferring rod control to "AUTO"
will prevent undesired rod movement.

124 Monitor startup rate continuously during any rod motion to ensure < (0.5 DPM
stable startup rate.

13 Automatic rod control shall NOT be used when less than 15% (184 MW,) turbine
power.

14 Individual control bank positions on "CED BANK SELECT" switch shall not be used to
position rods manually. (The avtomatic overlap feature 1s disabled.)

15 After releasing Rod Motion lever, waiting 2 seconds before attempting to move rods
again will allow all signals fo clear the firing cards.

16 A rod motion demand below zero steps may result in the movable grippers NOT
properly engaging the drive shafi.

2. Inmitial Conditions

AA 9 Ensure Reactivity Management controls established per AD-OP-ALL-0203 (Reactivity
Management. (RM)

AA 22 VernfyUnit1is NOT in an EP or AP.
AA 23 Verify one of the following exist:

N'/Contml Bank movement required to increase/decrease Reactor Power
O Control Bank movement required to increase/decrease Tavg
O Control Bank movement required to maintain AFD

O Control Bank manual control required to support testing/maintenance activity

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 1 Page 18  of 150

Event Description: Increase Reactor Power

Enclosure 4.16 or/1/a/61500008

Control Bank Manual Operation At Power  Page 2 of2

3. Procedure

NOTE: Steps 3.1 through 3.6 may be signed off as time allows ensuring operator maintains
proper focus on reactivity management.

@ Monitor the following:

*  Tavg/Tref
+  Demand Counter positions

+ DRPI rod positions

+ ROD MOTION RODS-IN/RODS-0OUT Light

+ ROD MOTION DEMAND SIGNALS - TEMP ERROR/POWER MISMATCH
* Power Range instruments

+ IR SUR (Startup Rate)

AA 32 IF MANUAL ROD movement is desired. perform the following:

/' Verify the "ALM" LED on circuit card A206 in the left side of IERCC0006 (Rod
Control Logic Cabinet) 1s NOT illuminated.
\r‘, Verify one GRP select light is illuminated on each power cabinet.
AA 335 IF plant conditions require, place the "CRD BANK SELECT" switch in "MAN".

— 34 IF withdrawing Control Banks, pull and hold the "ROD MOTION" lever "OUT" as
required until control rods are in the desired position. (EM.)

—— 35  IF inserting Control Banks. push and hold the "ROD MOTION" lever "IN" as required
until control rods are in the desired position. (R.M.)

3.6  IF automatic rod control is desired. perform the following:
3.6.1 Verify Unit 1 Reactor Power is = 15% RTP.

362 WHEN Tavg is within 1°F of Tref. place "CRD BANK SELECT" in
"AUTO".

37 Do NOT file this enclosure.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 1 Page 19  of 150
Event Description: Increase Reactor Power
Enclosure 4.2 op/1/B/6300/001
Load Changing Page 1 of 6

1. Limits and Precautions

11 This procedure 1s Reactivity Management related because 1t controls activities that can
effect reactivity. (ELM.)

12 Low load operation limits:

121 The unit can be operated continuously at low loads when exhaust hood
temperature 1s << 175°F. The load shall, however, be increased slowly until
the temperature decreases below 125°F before increasing load at normal rate
(Multipoint Recorder on 1IMC3).

122 Excessive use of the exhaust hood sprays shall be avoided to prevent
accelerated blade erosion.

13 Do NOT exceed the load, hydrogen pressure. and power factor limits per the Unit One
Revised Data Book Figure 43.

14 If the limits of the Unit One Revised Data Book Figure 43 (Generator Capability
Curves) are exceeded, the Turbine Generator shall be tripped.

15 Under certain environmental conditions. indicated condenser vacuum less
than 243 inches Hg may be reached at full load. Exhaust hood temperatures are a more
accurate indicator of true vacuum. It is recommended the turbine NOT be operated
under the following conditions at full load:

+ FExhaust Hood 1A temperature = 136°F
s Exhaust Hood 1B temperature = 129°F
¢« Exhaust Hood 1C temperature = 124 5 °F

1.6 The maximum differential pressure between adjacent LP shell pressures shall NOT
exceed 2.0 inches Hg. (main condenser vacuum gauges on 1IMC13, OAC points
C1P1669 (D/P between A & B Condensers) and C1P1670 (D/P between B & C
Condensers) or Main Condenser graphic (CMCOND)).

1.7 A sudden downward trend on an LP furbine's lower extraction temperature shall be

mnvestigated as a possible mdication of water induction info the furbine. This 1s indicated
on the recorder on the rear of 1IMCS labeled "TURBINE WATER DETECTION", using
any of the LP 8th stage lower temperatures.

18 A'"LOADEATE" = "6.2 MW/MMIN" shall NOT be used during normal load changes.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301

Scenario # 1 Event # 1 Page 20 of 150

Increase Reactor Power

2.

Scenario #1

Enclosure 4.2 or/1/B/6300/001

Page 2 of 6

Differential temperature between adjacent exhaust hoods shall NOT exceed 30°F unless
evaluated and approved by the responsible engineer (Turbine Generator System Expert).
(OAC points C1P1667 (A & B Exhaust Hoods Metal Delta Temp) and C1P1668 (B & C
Exhaust Hoods Metal Delta Temp) or Main Condenser graphic (CMCOND)).

Load Changing
19

The Main Turbine OIU Work Station has the capability to perform control functions for
the Main Turbine, including tripping and resetting of the turbine. If a control function
window is inadvertently selected while manipulating the Main Turbine OIT Work
Station, the window shall be closed to prevent actuation of the control function.

To reduce potential for Turbine mibs at low power levels (= 30% Turbine Load) observe
the following:

+ Steam Seal Header Pressure between 3 and 5 psig.

* Gland Steam Condenser Header vacuum of 10 - 12" H:O vacuum.

+ Condenser Vacuum < 28.0" Hg

* Minimize time that Turbine is at speed no load.

+ Mimimize time between Turbine Shell Warming and rolling the Turbine.

Exhaust hood water spravs are used to cool the last-stage buckets and to mininize
temporary distortion of the low-pressure hood and shell structures. These sprays have a
significant potential for quenching the LP turbine structure. and if they are applied
manually should be undertaken very gradually. Large and rapid changes in the
temperature of the exhaust hood can also have an impact on bearing alignment and may
cause a mb to develop. Excessive use of the sprays may cause unnecessary erosion of
the long last-stage buckets during low flow conditions.

Initial Conditions

Verify Turbine Generator is On Line per Enclosure 4.1 (Turbine Generator Startup).

Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301

Scenario # 1

Event # 1 Page 21 of

150

Increase Reactor Power

3. Procedure

Enclosure 4.2 or/1B/s300/001

Load Changing Page 3 of 6

CAUTION:

k3

The load, hyvdrogen pressure and power factor limits per the Unit One Revised
Data Book Figure 43 shall NOT be exceeded.

Rate of change of First-Stage Bowl Inner Surface Temperature shall NOT
exceed 150°F/hr (OAC point C1P1283 (First Stage Metal Temp Rate)).

Control valve casing difference, OAC point C1A0961 (Turb Valve Chest Inner
Surface Metal Temp) minus C1A0267 (Turb Valve Chest Outer Surface Metal
Temp), shall NOT exceed curve "Allowable Temp Difference on Turbine Valve
Chest" in the Unit 1 OAC Databook.

OAC point C1A1140 (Turbine Lower Inner Shell Temp) vs. Percent Steam Flow
(OAC point C1P1588 (Design Total Main Steam Flow. Measured (%)) shall be
maintained above and to the left of the curve in the Unit One OAC Databook
"Load-Changing Recommendations”.

NOTE: -

Several of the parameters required for this procedure can be found on OAC graphics,
and a list of all OAC points are found on Enclosure 4.8 (Turbine Generator Roll
Computer Points).

Step 3.1 and Step 3.2 may be performed in any order.

31 IF increasing turbine generator load, perform the following:

311 Ensure the proper reactivity management controls established per
AD-OP-ALL-0203 (Reactivity Management). (R.M.)
AA 3102 WHILFE increasing Turbine Generator load, perform the following:

N/A 3121 IF AT ANY TIMF Turbine load is < 30%, operate the RC
system pumps and fans as required per OP/1/B/6400/001 A
(Condenser Circulating Water System) to maintain vacuum in
Condenser C = 28" Hg.

N/A 3122 IF applicable, verify Groups B and C valves on Enclosure 4.6
(Valve Checklist) close at 15% of full load (184 MWe, 107 psig
Turbine Impulse Pressure).

N/A 3123 IF applicable, verify the following valves close at 13% of full

Scenario #1

load (184 MWe. 107 psig Turbine Impulse Pressure):
O 1SM-21 (Ctr] Vv #2 Stm Lead D)
O 15M-29 (Ctr] Vv #1 Stm Lead Drm)

Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 1 Page 22 of 150

Event Description: Increase Reactor Power

Enclosure 4.2 or/1/B/6300/001

Load Changing Page 4 0f 6
IF applicable. WHEN CV3 comes off of its fully closed seat
(65% of full load. 796 MWe). verify 1SM-25 (Ctrl VIv#3 Stm

Lead Dim) closes.

IF applicable, WHEN CV4 comes off of its fully closed seat
(92% of full load. 1127 MWe). verify 15M-33 (Ctrl Viv #4 Stm

Lead D) closes.

CAUTION: 1. Unfil it 1s recognized that the first stage shell metal temperature change rate stays

below the allowable limit (150°F/hr), the following loading rate shall NOT be
exceeded:

* 1/2%/min - First Stage Inner Shell Temperature (1MC3 or OAC point
C1A1140 (Turbine Lower Inner Shell Temp)) = 350°F

* 1%/min - First Stage Inner Shell Temperature (1MC3 or OAC point
C1A1140 (Turbine Lower Inner Shell Temp)) = 350°F

2. Normal steady-state load changes shall be made without exceeding the limits
shown on Enclosure 4.7 (Generator Operating Limits) and in the Uit 1 OAC
Databook "Recommended Startup and Loading Curves".

3. Unit One Reactor Operating Data, Section 2 4 shall be referred fo for allowable
ramp rates. A "LOAD RATE" = 6.2 MW/MIN shall NOT be used during normal
load changes.

313 Increase furbine generator load by performing the following:
3131 Select "LOAD RATE" and verify it illuminates.
31312 Input the desired load rate.

3133 Select "ENTER" and verify "LOAD RATE" goes dark.
3134 Select "TARGET" and verify it illuminates.
3135 Input the desired load target.

3138 Select "ENTER" and verify "TARGET" light goes dark.
3137 Verify new load target appears on Target Display.
__313=% Select "GO" and verify 1t illuminates to start load increase.

3139 Coordinate with Secondary Chemistry to adjust 5/G blowdown
flowrates to obtain maximum blowdown for the appropriate load.

Note to Evaluator:

At this point, the power increase has begun. At the discretion of the Lead Evaluator,
the scenario may continue to the next event by instructing the booth operator to
INSERT Trigger 2 (1KC-132 Failure).

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 2 Page 23 of 150

Event Description: Letdown Heat Exchanger Temperature Control Valve (1KC-132) Fails Closed

| comeremmates

1AD-7, F/3 “LETDN HX OUTLET HI TEMP” - LIT

1KC-132 (Letdn Hx Otlt Temp Ctrl) closing

Letdown temperature on 1NVPT5590 increasing

DCS Alarm “Letdown HX TEMP CTRL IN MAN”

Note To Evaluator:

The crew response for this failure can be found in the annunciator response for 1AD-7,
F/3 on the following page. The failure is on the setpoint increase button on the
controller for 1KC-132 and will delete after 10 seconds and transfer the controller to
Manual. The crew will manually control 1KC-132 to increase cooling flow to the
Letdown Heat Exchanger. If letdown temperature exceeds 136°F, then letdown 3-way
valve 1NV-153A should bypass the mixed bed demineralizers.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 2 Page 24  of 150

Event Description: Letdown Heat Exchanger Temperature Control Valve (1KC-132) Fails Closed

or/1/B/6100/010 H

PANEL: 1AD-7 Page 35 of 64
LETDN HX OUTLET HI TEMP F/3
SETPOINT: 128°F
ORIGIN: Instrument DCs Description
INVPT5590 INVAAS590 LETDOWN HX OTLT TEMP

PROBABLE 1 Letdown flow too high
CAUSE: 2. 1KC-132 (Letdn Hx Otlt Temp Ctrl) (controlled by INVSS5590)

malfunction
AUTOMATIC IF letdown temp. continues to rise. at 136°F INV-153A (Ltdn Hx Otlt
ACTIONS: 3-Way V1v) will divert Letdown to volume control tank.
IMMEDIATE 1. IF due to hi letdown flow, reduce flow rate by removing orifices
ACTIONS: from service and/or taking manual control of 1INV-148 (Letdn Press

Control Valve) as necessary.

2. IF due to a low KC flow, attempt to restore normal flow, by taking

manual control of 1KC-132 (Letdn Hx Otlt Temp Ctrl).
3. IF KC flow CANNOT be restored to Letdown Heat Exchanger,
refer to AP/1/A/5500/021 (Loss of Component Cooling).

SUPPLEMENTARY
ACTIONS:

—

Ensure letdown flow does NOT exceed 120 gpm_

Ensure ND letdown flow in Modes 5, 6 or No Mode does NOT

exceed 185 gpm.

3 Verify that INWV-148 (Letdn Press Control) is maintaining proper

back pressure of 350 psig.

4. IF letdown temperature exceeds 136°F, ensure INV-153A (Ltdn Hx

Otlt 3-Way V1v) diverts flow to the VCT.

41 WHEN letdown temperature decreases below 136°F,
ensure INV-153A (Ltdn Hx Otlt 3-Way Vlv) directs
letdown flow to the NV demineralizers.

()

NOTE: Completion of the evaluation/inspection in the following step shall NOT delay a return to
normal operation.

5. IF EC flow is lost to the Letdown Hx for greater than 30 seconds,
contact Engineering to evaluate/inspect for any possible damage due
to water hammer.

CN-1554-01.06
2. CN-1573-01.02

REFERENCES:

—

MNote to Evaluator:

This completes Event 2. At Lead Evaluator discretion, the scenario may continue by
directing the booth operator to insert Trigger 3 (KC Miniflow Valve 1KC-C37A Fails Open).

Scenario #1 Catawba 2021 NRC Exam
Page 24 of 150




Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 25 of 150

Event Description: KC Miniflow Valve 1KC-C37A Fails Open

R

1AD-9, F/5 “KC TRAIN A SINGLE PUMP RUNOUT” - LIT

RED OPEN indicating light for 1KC-C37A — LIT

Various KC low flow alarms - LIT

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 26 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPOMNENT COOLING PAGE NO.
APMIASS00/021 2of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

C. Operator Actions

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.

Note to Evaluator:

1. Monitor Enclosure 1 (Foldout Page).
Enclosure 1 can be found as Attachment 3 in

the back of this document.

2. Verify the following:

__« Atleast one KC pump - ON __a Start additional KC pump(s) as
necessary.
AND /
N/A b. IF KC Train HX aligned for

__# Adequate flow to KC loads presently in maintenance and cross train
service. alignment desired, THEN perform the
following:
- 1} IF Unit 1 in Mode 5, 6 or Mo Mode,
lmEn e THEN perform the following:
Crew may opt to perform a prudent action to __* Continue in this procedure

isolate KC to the KF Heat Exchanger to help

alleviate the KC Single Pump Runout Alarm. AND

___# Place KC in cross frain cooling
alignment. REFER TO
Enclosure 7 (KC Cross Train
Cooling).

N/A c. IF no KC pump can be started, THEN
perform the following:

1) IE S/ has actuated on either unit,
THEN GO TO Step 4.

CAUTION YD can only supply
one Unit's NV pump at
a time.

2) Determine which unit will receive
alternate NV pump cooling from
¥D.

{RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 3 Page 27 of 150

Event Description: KC Miniflow Valve 1KC-C37A Fails Open

APM/A/S500/021 3of 59

CNS LOSS OF COMPONENT COOLING PAGE NO.

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

2. (Continued)

3) [IE Unit 2 selected to receive YD
cooling to 2A NV pump, THEN GO
TO Step 4.

NOTE « NV pumps may be started
without regard to cooling
water alignment.

+ Operating NV Pump will
reach high temperature
conditions in
approximately 15 minutes
with no cooling water.

__4) Dispatch operator to align YD
cooling to NV pump 1A. REFER
TO Enclosure 2 (Alternate Cooling
To NV Pump 1A).

__5) Maximize NV pump run time.
REFER TO Enclosure 5 (Maximize
NV Pump Run Time).

6) IF AT ANY TIME S/l occurs on
either unit, THEN notify dispatched
operator to realign NV Pump 1A
cooling to normal. REFER TO
Enclosure 2 (Alternate Cooling To

NY Pump 1A).

__7) GOTOStep4.

(RNO continued on next page)

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 28 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/ASE00/021 4 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

2. (Continued)

N/A d. IF NV pump operating with no KC
cooling, THEN perform the following:

1) IE S/l has actuated on either unit,
THEN GO TO Step 4.

CAUTION YD can only supply
one Unit's NV pump at
a time.

__ 2} Determine which unit will receive
alternate NV pump cooling from
¥D.

3) IE Unit 2 selected to receive YD
cooling to 2A NV pump, THEN GO
TO Step 4.

NOTE < NV pumps may be started
without regard to cooling
water alignment.

+ Operating NV Pump will
reach high temperature
conditions in
approximately 15 minutes
with no cooling water.

__4) Dispatch operator to align YD
cooling to NV pump 1A. REFER
TO Enclosure 2 (Alternate Cooling
To NV Pump 1A).

__5) Maximize NV pump run time.
REFER TO Enclosure 5 (Maximize
NV Pump Run Time).

(RNO continued on next page)
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Form ES-D-2

Appendix D Required Operator Actions
Op Test No.: 301 Scenario # 1 Event # 3 Page 29 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
APMIA/SS00/021 5 of 59
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2. (Continued)

6)

IF AT ANY TIME S/l occurs on
either unit, THEN notify dispatched
operator to realign NV Pump 1A
cooling to normal. REFER TO
Enclosure 2 (Alternate Cooling To

NV Pump 1A).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 3 Page 30 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/AIS500/021 6 of 59
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

4.

NOTE

minutes.

Verify the following:

__* 1AD-7, F/3"LETDN HX QUTLET HI

TEMP" - DARK

AND

__ = Atleast one KC pump - ON.

Uncooled letdown may result in loss of NV pumps within a matter of

IF KC flow unavailable to letdown HX,

THEN isolate letdown as follows:

a.

. Control charging to stabilize Pzr level

. Ensure 1NV-172A (3-Way Divert To

. Ensure VCT makeup - IN AUTO.

. GOTO Step 6.

Ensure the following valves -
CLOSED:

* TNV-10A (Letdn Orif 1B Otlt Cont
Isol)

* TNV-11A (Letdn Orif 1C Otlt Cont
Isol)

* TNV-13A (Letdn Orif 1A Otlt Cont
Isol).

at program level while maintaining
seal injection flow.

Ensure TNV-153A (Letdn Hx Otit
3-Way Valve) - ALIGNED TO VCT.

VCT-RHT) - ALIGNED TO RHT.

WHEN time and manpower permit,
THEN REFER TO AP/1/A/5500/012
(Loss of Charging or Letdown).

IF AT ANY TIME the following

conditions exist:

* VCT level - LESS THAN 23%
OR

* PZR level - GREATER THAN 85%
AND TRENDING UP,

THEN GO TO Enclosure 6 (Rx Trip
Sequence).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 31  of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
APMIA/SS00/021 7 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

__ 5} IEATANY TIME 1AD-7, F/3 "LETDN HX
QUTLET HI TEMP" lit, THEN perform
Step 4 RNO.

__ 6. Verify both KC surge tank levels - 50% __ Observe Caution prior to Step 8 and
-90% AND STABLE. GO TO Step 8.

__ 7.  Start additional KC pump(s) as __IF KC pump(s) damaged by fire, THEN
necessary to supply any KC loads notify IAE to repair cables to pumps
presently in service. needed for recovery. REFER TO

IP/1/A/3890/027A (Fire Damage Control
Procedure).
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 32 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/ASE00/021 8 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

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.

8. Verify KC flow to NC pumps as Perform the following:
follows:
a. Ensure the following valves - OPEN:
__* 1AD-20, A/1 "KC SUPPLY HDR FLOW

TO NCP BRGS LOW" - DARK __® 1KC-425A (NC Pumps Ret Hdr
Cont Isol)
__» 1AD-21, A/1 "KC SUPPLY HDR FLOW
TO NCP BRGS LOW" - DARK. __® 1KC-338B (NC Pumps Sup Hdr
Cont Isol)

__® TKC-424B (NC Pumps Ret Hdr
Cont Isol).

b. IFE AT ANY TIME any of the following

conditions met:

__* Time since loss of KC - GREATER
THAN 10 MINUTES

OR

__* Any NC pump trip criteria from
Enclosure 1 (Foldout Page) met,

__ THEN GO TO Enclosure 6 (Rx Trip
Sequence).

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 3 Page 33 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/AIS500/021 9 of 59
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

9. Verify KC available as follows:

. Verify the following Train A KC

non-essential header isolation valves
- OPEN:

__® 1KC-230A (Rx Bldg Non-Ess Hdr

NOTE The KC non-essential
header valves can be
reopened when the
appropriate train's level
switch is reset. This should
occur between 40% and
48% KC surge tank level.

. WHEN OAC alarm C1D2215 (KC

Train A Low-Low Level Surge Tank
Isol) "NOT ACTUATED" AND cause
of valve closure known, THEN ensure
affected valve(s) open.

Isol)

* 1KC-3A (Rx Bldg Non-Ess Ret Hdr
Isol)

& 1KC-50A (Aux Bldg Non-Ess Hdr
Isol)

__» 1KC-1A (Aux Bldg Non-Ess Ret Hdr
Isol).

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 3 Page 34 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/AIS500/021 10 of 59
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

9. (Continued)

b. Verify the following Train B KC
non-essential header isolation valves
- OPEN:

__* 1KC-228B (Rx Bldg Non-Ess Hdr
Isol)

* 1KC-18B (Rx Bldg Non-Ess Ret Hdr
Isol)

e 1KC-53B (Aux Bldg Non-Ess Hdr
Isol)

__+ 1KC-2B (Aux Bldg Non-Ess Ret Hdr
Isol).

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

C.

. WHEN OAC alarm C1D2214 (KC

NOTE The KC non-essential
header valves can be
reopened when the
appropriate train's level
switch is reset. This should
occur between 40% and
48% KC surge tank level.

Train B Low-Low Level Surge Tank
Isol) "NOT ACTUATED" AND cause
of valve closure known, THEN ensure
affected valve(s) open.

IF KC pump(s) damaged by fire,
THEN notify IAE to repair cables to
pumps needed for recovery. REFER
TO IP/1/AS3890/027A (Fire Damage
Control Procedure).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 35 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/ASE00/021 11 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. Verify KC surge tank levels normal as
follows:

a. Verify both KC surge tank levels - a. Perform the following:
50% - 90% AND STABLE.
1) Dispatch operator to initiate
makeup to surge tank(s) by
opening appropriate valve(s):

__® 1KC-107 (1A KC Surge Tank
YM M/U) (AB-601, PP-59, Rm
500)

OR

__* 1KC-111 (1B KC Surge Tank
YM M/UY (AB-601, PP-59, Rm
500j).

__2) Dispatch operators to locate and
isolate KC System leakage.

NOTE  Normal makeup level is
approximately 75%.

__ 3) WHEN affected KC surge tank(s)
level at desired level, THEN notify
dispatched operator to secure
makeup.

4) IE AT ANY TIME additional ¥'M
makeup required and Enclosure 3
(Surge Tank Makeup) NOT in
progress, THEN perform Step 10.a
RMO as required.

5) GO TO Step 11.

b. GOT

o

Step 14.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 3 Page 36 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open

CNS LOSS OF COMPONENT COOLING PAGE NO.
APMIA/SS00/021 12 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
11.  Verify at least one KC surge tank Perform the following:
above lo-lo level as follows:
a. Verify the following:
= JAD-10, A/1 "KC SURGE TANK A
LO-LO LEVEL" - DARK ___ 1) Both Unit 1 RN essential headers -
PRESSURIZED.
OR
__ 2} IE only one RN essential header
___* 1AD-10, A/2 "KC SURGE TANK B pressurized, THEN use it for surge
LO-LO LEVEL" - DARK. tank makeup.

__3) IE at any time RN essential header
being used for makeup becomes
depressurized, THEN notify
dispatched operator to secure
makeup from RN.

NOTE Preference should be given to
the surge tank with the highest
stable level and available
pumps.

__b. Dispatch operator to makeup to
available train of KC from ¥YM and RN.
REFER TO Enclosure 3 (Surge Tank
Makeup).

__c. Dispatch operators to locate and
isolate KC System leakage.

___d. Notify Chemistry of RN makeup to KC
System.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 37 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/ASE00/021 13 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

11. (Continued)

e. WHEN KC surge tank level above
lo-lo level setpoint, THEN perform the
following:

1} Ensure KC pumps on affected
train - ON.

NOTE The KC non-essential
header valves can be
reopened when the
appropriate train's level
switch is reset. This should
occur between 40% and
48% KC surge tank level.

2} OPEN non-essential header
isolation valves for affected train
as follows:

& Train A:

__» 1KC-230A (Rx Bldg Non-Ess
Har Isol)

* 1KC-3A (Rx Bldg Non-Ess
Ret Hdr Isol)

___* 1KC-50A (Aux Bldg Non-Ess
Hdr Isol)

* 1KC-1A (Aux Bldg Non-Ess
Ret Hdr Isol).

(RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 3 Page 38 of 150

Event Description: KC Miniflow Valve 1KC-C37A Fails Open

APM/A/S500/021 14 of &9

CNS LOSS OF COMPONENT COOLING PAGE NO.

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

11. (Continued)
OR
* Train B:

__» 1KC-228B (Rx Bldg Non-Ess
Har Isol)

* 1KC-18B (Rx Bldg Non-Ess
Ret Hdr Isol)

* 1KC-53B (Aux Bldg Non-Ess
Har Isol)

__* 1KC-2B (Aux Bldg Non-Ess
Ret Hdr Isol).

f. WHEN one frain's non-essential
header isolation valves open, THEN
perform Steps 12 and 13.

g. GOTO Step 14.

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 39 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/ASE00/021 15 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
12. Verify 1AD-10, A/1 "KC SURGE TANK Perform the following:

A LO-LO LEVEL" - DARK.
a. Ensure the following valves -
CLOSED:

__® 1KC-230A (Rx Bldg Non-Ess Hdr
Isol)

__® 1KC-3A (Rx Bldg Non-Ess Ret Hdr
Isol)

* 1KC-50A (Aux Bldg Non-Ess Hdr
Isol)

___* 1KC-1A (Aux Bldg Non-Ess Ret Hdr
Isol).

b. Ensure both Train B KC pumps - ON.
¢. IE KC Surge Tank 1A level continues
to trend down OR is empty, THEN

perform the following:

1} Ensure the following Train B
essential equipment - IN SERVICE
AS NEEDED:

* NV Pump 1B

NI Pump 1B
+ ND Pump 1B

ND Hx 1B

CA Pump 1B

NS Pump 1B.

(RNO continued on next page)

Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 1 Event # 3 Page 40 of 150

KC Miniflow Valve 1KC-C37A Fails Open

CNS LOSS OF COMPONENT COOLING PAGE NO.
APMIABS00/021 16 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)

2) Ensure the following Train A
essential equipment - OFF:

__® NV Pump 1A
__® NIPump 1A

__» ND Pump 1A
__®» CAPump 1A
& NS Pump 1A.

__3) Ensure both Train A KC pumps -
OFF.

__4) Locate and isolate leak on Train A
essential header.

13, Verify 1AD-10, A/2 "KC SURGE TANK Perform the following:
B LO-LO LEVEL" - DARK.
a. Ensure the following valves -
CLOSED:
___* 1KC-228B (Rx Bldg Non-Ess Hdr
Isol)
__* 1KC-18B (Rx Bldg Mon-Ess Ret Hdr
Isol)
__* 1KC-53B (Aux Bldg Non-Ess Hdr
Isol)
* 1KC-2B (Aux Bldg Non-Ess Ret Hdr
Isol).
__b. Ensure both Train A KC pumps - ON.
(RNO continued on next page)
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 3 Page 41  of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/AIS500/021 17 of 59
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

13. (Continued)

C.

IF KC Surge Tank 1B level continues
to trend down OR is empty, THEN
perform the following:

1} Ensure the following Train A
essential equipment - IN SERVICE
AS NEEDED:

e NV Pump 1A

* NI Pump 1A

ND Pump 1A

ND Hx 1A

CA Pump 1A
NS Pump 1A,

2) Ensure the following Train B
essential equipment - OFF:

¢ NV Pump 1B

NI Pump 1B

ND Pump 1B
* CA Pump 1B

NS Pump 1B.

3} Ensure both Train B KC pumps -
OFF.

4) Locate and isolate leak on Train B
essential header.

___ 14, Ensure KC heat exchanger outlet
mode switches - PROPERLY
ALIGNED.
___15. Determine and correct cause of loss of
KC.
Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 1 Event #

3 Page 42  of 150

KC Miniflow Valve 1KC-C37A Fails Open

APM/A/S500/021

CNS

LOSS OF COMPONENT COOLING

PAGE NO.
18 of 59
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

16.

17.

MN/A18.

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

___® SLC 16.9-7 (Boration Systems Flow

Path - Shutdown)

* SLC 16.9-8 (Boration Systems Flow
Path - Operating)

* SLC 16.9-9 (Boration Systems Pumps
- Shutdown)

* SLC 16.9-10 (Boration Systems
Charging Pumps - Operating)

__® 352 (ECCS - Operating)
__® 353 (ECCS - Shutdown)
___® 365 (Containment Spray System)

® 3.7.5 (Auxiliary Feedwater (AFW)
System)

__ & 377 (Component Cooling Water

(CCW) System).

Determine required notifications:

¢ REFER TO AD-EP-ALL-0111 (Control
Room Activation of the ERO)

* REFER TO AD-LS-ALL-0006
(MNotification/Reportability Evaluation).

IF KC Hx leak to RN suspected, THEN
perform the following:

__ = Notify Radiation Protection that a

potential unmonitored release may
have occurred.

# Notify Station Management to evaluate
a KC Hx to RN leak.

JECH SPEC EVALUATION

See Attachment 12 for applicable Tech Specs.

T.5.3.7.7

Condition A: Restore Component Cooling
Water Train to OPERABLE in 72 hours.

Scenario #1
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description

301 Scenario # 1 Event # 3 Page 43  of 150

: KC Miniflow Valve 1KC-C37A Fails Open

CNS LOSS OF COMPONENT COOLING PAGE NO.
APMIABS00/021 19 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
19.  Verify KC surge tanks level as follows: __ RETURNTO Step 9.

e Greater than 50%

= Stable or trending up.
WHEN plant conditions permit, THEN
perform the following:

___® Return NV Pump 1A to normal cooling

* Return KC pumps to normal operation.
REFER TO OP/1/A/6400/005
(Component Cooling Water System).

as applicable. REFER TO Enclosure 2
(Alternate Cooling To NV Pump 1A).

21.  Verify the following: Perform the following:
__» 1AD-7, F/3 "LETDN HX QUTLET HI __a. IF letdown isolated, THEN REFER TO
TEMP" - DARK AP/1/A/5500/012 (Loss of Charging or
Letdown).
__® 1AD-7, H/3 "VCT HI TEMP" - DARK

___b. Do not continue in this procedure until

__» Normal letdown - IN SERVICE. Step 21 conditions met.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: _301 _ Scenario # _1 Event# 3 Page 44 of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/AIS500/021 20 of 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
22. Ensure VCT and letdown path aligned
as follows:
. IE desired to align NV pump suction to
WCT, THEN perform the following:
1) OPEN the following valves:
__* INV-188A (VCT Oflt Isol)
___* INV-183B (VCT Ofit Isol).
2) Verify both the following valves - 2) Perform the following:
OPEN:
__a) IF either valve in intermediate
__* INV-188A (VCT Otlt Isol) position, THEN allow 10
seconds for valve to open.
__* INV-189B (VCT Otlt Isol).
__b) IE both valves open, THEN GO
JO 2233
c) IE either valve closed OR in
intermediate position, THEN
perform the following:
(1) CLOSE the following
valves:
___* TNV-188A (VCT Ofit
Isol)
___* TNV-183B (VCT Ofit
Isol).
__{2) MNotify Station
Management that NV
pump suction remains
aligned to FWST.
__(3) GO TO Step 22.b.
3) CLOSE the following valves:
s 1NV-252A (NV Pumps Suct
From FWST)
__® INV-253B (NV Pumps Suct
From FWST).
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 3 Page 45  of 150
Event Description: KC Miniflow Valve 1KC-C37A Fails Open
CNS LOSS OF COMPONENT COOLING PAGE NO.
AP/1/ASE00/021 210f 59
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

22. (Continued)

b, WHEN NV suction aligned to VCT,
THEN momentarily place TNV-172A
(3-Way Divert To VCT-RHT) to "WvCT"
position and return to "AUTO".

c. IF desired to restore letdown flow
through NV demineralizers, THEN
perform the following:

* WHEN letdown temperature stable,
THEN momentarily place TNV-1534
{Letdn Hx Otit 3-Way Valve) to
"DEMIN" position and return to
"AUTO".

23. Determine long term plant status.
RETURN TO procedure in affect.

m
=
o

Note to Evaluator:

At lead evaluators discretion, the scenario may continue by having the booth operator
insert Trigger 4 (Loss of KG / Automatic Turbine Runback Failure).

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 4 Page 46  of 150

Event Description: Loss of KG / Automatic Turbine Runback Failure

| cowdrmimates

1AD-1, F/6 “H2-KG PANEL TROUBLE” — LIT

OAC indications of both KG pumps tripped

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 4 Page 47  of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure
CNS LOAD REJECTION PAGE NO.
APHMIABEI0D03 Jof 55
Case | Revision 47
Generator Connected To Switchyard

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

C. Operator Actions

_@ Verify turbine load - TRENDING DOWN Perform the following:
IN AUTOMATIC. ﬁ
a.

Note to Evaluator: —

RO should take Turbine Control to manual and _ b -

lower Turbine load to ~275 MWe. If the crew
fails to get below the amps for 332 MW within

3.5 minutes, a turbine trip will occur. Critical Task #1
@ Verify proper reactor response: IF AT ANY TIME T-Avg greater than
1.5°F higher than T-Ref, THEN perform
* Control rods - IN "AUTO" AND the following:
STEPPING IN

__a. Insert control rods as required to
__* PR neutron flux - TREENDING DOWRN. maintain T-Avg within 1°F of T-Ref.

k. IE control rods will NOT insert, THEN
perform the following:

1) Trp Reactor.

__ 2) GO TO EP//A/S000/E-0 (Reactor
Tripor Safety Injection).

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 4 Page 48  of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure
CNS LOAD REJECTION PAGE NO.
AP/1/A/S500/003 Case | 4 of 55
Generator Connected To Switchyard Revision 47
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
3. Verify proper steam dump operation
as follows:
__a. Verify T-Ref instrumentation - ___a. IFE T-Avg Coastdown in progress,
AVAILABLE. HEN determine T-Ref from table.
REFER TO Enclosure 4 (T-Ref Value
Following Runback/Power Reduction).
b. "C-9 COND AVAILABLE FOR STM b. Perform the following:

DUMP" status light (1S1-18) - LIT.
1} Operate S/G PORVS as necessary

to maintain T-Avg at T-Ref.

2) GOTO Step 4.

c. Verify the following: ¢. IE steam dump valves closed AND
T-Avg 3°F greater than T-Ref, THEN
* "C-TA LOSS OF LOAD INTLK perform the following:
COND DUMP" status light (151-18)
- LIT. __ 1) Place "STM DUMP CTRL" in
manual.
__* Steam dump valves -
MODULATING. __ 2) Place steam dumps in pressure
mode.

3) Operate condenser steam dump
valves to maintain T-Avg at T-Ref.

4} IF steam dump valves fail fo
operate, THEN dump steam as
necessary from available S/G
PORVs to maintain T-Avg at
T-Ref.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 4 Page 49  of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure
CNS LOAD REJECTION PAGE NO.
APMASS00/003 Case | 5of 55
Generator Connected To Switchyard Revision 47
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
3. (Continued)
_d. T-Avg - TRENDING DOWN TO d. Perform the following:
T-REF.
1) Place "STM DUMP CTRL" in
manual.
__ 2} Place steam dumps in pressure
mode.
__3) Operate condenser steam dump
valves to maintain T-Avg at T-Ref.
__4) [IF steam dump valves fail to
operate, THEN dump steam as
necessary from available S/G
PORVSs to maintain T-Avg at
T-Ref.
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.:

Event Descript

301 Scenario # 1 Event # 4 Page 50 of 150

ion: Loss of KG / Automatic Turbine Runback Failure

APMIASS00/003 6 of 55

CNS LOAD REJECTION PAGE NO.

Case |

Generator Connected To Switchyard Revision 47

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4.

Verify Pzr PORV and Pzr spray valve
status as follows:

__a AllPzr PORVs - CLOSED. a. IE Pzr pressure less than 2315 PSIG,
THEN perform the following:

1} CLOSE Pzr PORV(s).

2} IF any Pzr PORV cannot be
closed, THEN close its isolation
valve.

3) IE Pzr PORY isolation valve
cannot be closed, THEN perform
the following:

__a) Trip Unit 1 reactor.

__b) WHEN reactor tripped OR S/l
setpoint reached, THEN ensure
S/l initiated.

__¢) GO TO EP/1/A/5000/E-0
(Reactor Trip or Safety
Injection).

__b. Normal Pzr spray valves - CLOSED. b. IF Pzr pressure less than 2150 PSIG,
THEN perform the following:

1} CLOSE affected spray valve(s).

2) REFER TO AP/1/A/S500/011
(Pressurizer Pressure Anomolies).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 4 Page 51 of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure
CNS LOAD REJECTION PAGE NO.
AP/1/A/S500/003 Case | 7 of 55
Generator Connected To Switchyard Revision 47

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

5. Verify proper CM System operation as
follows:

a. WHEN reactor power less than 75%,
THEN ensure both C-htr drain pumps

- OFF.

__ b Verify reactor power - GREATER __b. GOTO Step 6.
THAN 56% PRIOR TO THE EW

__ c. Verify standby hotwell pump(s) - ON. __c. Start standby hotwell pump(s) as

necessary.

__d. Verify standby condensate booster __d. Start standby condensate booster

pump(s) - ON. puUmp(s) as necessary.
6. Verify the following generator alarms - __ Ensure turbine generator load -
DARK: REDUCED TO APPROXIMATELY

48% AND THE ALARM CLEARS.
+ 1AD-11, C/1 "GEN BKR A OVER

CURRENT"
__* 1AD-11, F/1 "GEN BKR B OVER
CURRENT".
7. Verify 5/G levels adequate as follows: Perform the following:
__ ® All S/G low level alert alarms (1AD-4) - __a. Ensure feedwater regulating valves -
DARK MODULATING TO CONTROL S/G

LEVELS AT PROGRAM SETPOQINT.
e All S/G low CF flow alarms (1AD-4) -
DARK. b. IF any S/G(s) N/R level trending down
in uncontrolled manner, THEN
perform the following:

1} Trip reactor.

2) GO TO EP/1/A/5000/E-0 (Reactor
Trip or Safety Injection).

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 4 Page 52 of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure

CNS LOAD REJECTION PAGE NO.

AP/1/A/S500/003 Case | 8 of 55
Generator Connected To Switchyard Revision 47
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
8.  Verify reactor power - GREATER Perform the following:
THAN 20%.

__a. Place "CRD BANK SELECT" switch in
manual.

b. Maintain control reds above insertion
limits.

c. Operate control rods to stabilize unit
at appropriate power level.

d. IF AT ANY TIME reactor power less

than or equal to 5%, THEN perform
the following:

1} Ensure steam dumps in pressure
mode.

2) Ensure turbine - TRIPPED.

3} Ensure steam dumps maintain
steam header pressure at
1090 PSIG.

4) Concurrently insert control rods to
shutdown the reactor. REFER TO
OP/M/A/G6150/008 (Rod Control).

5) GO TO AP/M/A/S500/002 (Turbine
Generator Trip).

e. GO TO Step 10.

| IE AT ANY TIME reactor power less
than or equal to 20%, THEN perfnrm
Step 8 RNO.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 4 Page 53 of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure
CNS LOAD REJECTION PAGE NO.
APMASS00/003 Case | 9 of 55
Generator Connected To Switchyard Revision 47

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10.

1

12.

Maintain AS header pressure as
follows:

a. Verify runback target load less than
85%.

b. Adjust 1AS-2 (Main Stm To Aux
Steam) setpoint to maintain AS
header pressure at 165 PSIG.

c. GOTO Step 11.
d. Verify AS header pressure maintained
between 140 PSIG and 165 PSIG.

Adjust 1TL-4 (Stm Seal Reg Byp) as
necessary to maintain steam seal
pressure between 3 PSIG - 5 PSIG.

Monitor Enclosure 3 (Rod Insertion
Limit Boration).

the

Note to Evaluator:

Enclosure 3 can be found as Attachment 4 in

back of this document.

. Adjust 1AS-2 as required to maintain

. Adjust 1AS-2 as required to maintain

oT

o

Step 10.d.

AS header pressure at 165 PSIG.

AS header pressure between 140
PSIG and 165 PSIG.

Scenario #1
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 1 Event #

4 Page 54  of 150

Loss of KG / Automatic Turbine Runback Failure

APMIASS00/003

CNS

LOAD REJECTION PAGE NO.

Case |

Generator Connected To Switchyard

10 of 55
Revision 47

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

13.

Verify reactor power - LESS THAN
30%.

Perform the following:

a.

. WHEN appropriate runback target

. GO TO Step 15.

IF runback target load less than 30%,
THEN perform the following:

1) WHEN time and manpower permit,
THEN perform applicable steps of
OP/M/A/6100/003 (Controlling
Procedure For Unit Operation).

2) Do not continue in this procedure
until reactor power less than 30%.

3) WHEN reactor power less than
30%, THEN GO TO Step 14.

load reached, THEN perform the
following:

1) Stabilize unit at appropriate 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.

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 4 Page 55 of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure

CNS LOAD REJECTION PAGE NO.
APMASS00/003 Case | 11 of 55
Generator Connected To Switchyard Revision 47
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
__ 14, Verify "RESET" light on "AMSAC FOR Perform the following:
CF VALVES" switch - DARK.
__a. IF turbine impulse pressure less than
190 PSIG, THEN notify IAE to correct
cause of AMSAC failure to deactivate.
___b. Depress "BYPASS" pushbutton on
"AMSAC FOR CF VALVES" switch.
__ €. WHEN 2 minutes elapsed, THEN
verify "RESET" light on "AMSAC FOR
CF VALVES" switch remained dark.
__ 153, Adjust power factor as necessary.
REFER TO Unit 1 Revised Data Book,
Figure 43 Generator Capability Curves.
16. WHEN appropriate runback target load
reached, THEN perform the following:
__ = 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.
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 4 Page 56 of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure

CNS LOAD REJECTION PAGE NO.
APMASS00/003 Case | 12 of 55
Generator Connected To Switchyard Revision 47
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
__17.  Verify at least one KG pump - Perform the following:
RUNNING.
NOTE Maximum generating time
without KG flow is 1 hour at less
than 23%.
___a. Restore at least one KG pump to
service.
IF flow from at least one KG pump
cannot be established within 1 hour,
THEN shutdown turbine/generator.
REFER TO OP/1/B/6300/001 (Turbine
Generator).
18. Verify the following PCBs - CLOSED: Perform the following:
___® Generator breaker 1A a. IF any generator connection with
switchyard lost, THEN perform the
__® Generator breaker 1B following:
__*PCB14 1) Notify DEC TOP (Transmission
Operations) to investigate and
__*PCB15 repair loss of generator connection
with switchyard:
__®* PCBI17
¢ Qutside line:
__= PCB 18. __* 300-326-6534
__* 800-326-6537.
* TOP satellite phone:
__® Local: 1-828-490-7791
___ & |International:
011-8816-234-50494.
__® Two-way radio.
(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 4 Page 57 of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure
CNS LOAD REJECTION PAGE NO.
APMASS00/003 Case | 13 of 55
Generator Connected To Switchyard Revision 47

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

18. (Continued)

2) IF any busline switchyard

connection lost as follows:
= PCB 14 AND PCB 13 OPEN
OR
__ = PCB 17 AND PCE 18 OPEN,
THEN notify DEC TOP
(Transmission Operations) to

calculate Catawba RTCA (Real
Time Contingency Analysis).

__3) WHEN time and manpower permit,

THEN restore affected generator
connection with switchyard.
REFER TOQ Enclosure 1 (Offsite
Power Restoration) .

. IF AT ANY TIME the following

condition exists:

__ & Any switchyard bus energized

AND

* Any Unit Tie PCB will be open
greater than 1 hour,

___ THEN coordinate with Station

Management to evaluate isolating
affected Unit Tie PCB(s) to prevent
damage to PCB capacitors.
REFER TO OP/0/A/6350/010
(Operation of Station Breakers and
Disconnects).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 4 Page 58 of 150
Event Description: Loss of KG / Automatic Turbine Runback Failure
CNS LOAD REJECTION PAGE NO.
APMASS00/003 Case | 14 of 55
Generator Connected To Switchyard Revision 47
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

19.  Notify DEC BA (Balancing Authority)
of Unit 1 status using one of the
following:

» Red dispatcher phone
___® 300-943-7586
» BA satellite phone:

__* Local: 1-828-490-9313

___* International: 011-8816-234-60905.

__20. Determine and correct cause of load
rejection.

MNote to Evaluator:

Once reactor power is stable, and at the lead evaluators discretion, the scenario may

continue by having the booth operator insert Trigger 5 (1A NS Pump Loss of Power /
Steam Leak Inside Containment).

Scenario #1 Catawba 2021 NRC Exam
Page 58 of 150




Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 5 Page 59 of 150

Event Description: 1A NS Pump Loss of Power

| cowsremmates

1AD-11, A/1 “4KV ESS PWR TRAIN A TROUBLE” — LIT

‘A’ Train 1.47 Bypass alarm for 1A NS

Note To Evaluator:

This event does not have any specific crew response. This is an SRO Tech Spec call
only.

See Attachment 12 for applicable Tech Specs.

Tech Spec 3.6.6 (Containment Spray System) Condition A (One containment spray train
inoperable) — Restore containment spray train to OPERABLE status in 72 hours.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 6 Page 60 of 150

Event Description: Steam Leak Inside Containment on 1C S/G

| comermmates

Containment Pressure — RISING

Containment Temperature — RISING

Containment Humidity — RISING

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 6 Page 61 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
AP/1/A/5500/028 20f43
Revision 12

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

C. Operator Actions
1. Monitor Enclosure 1 (Foldout Page).

__ 2 Verify turbine - ONLINE.

3. Verify the following:

* Reactor power - LESS THAN OR
EQUAL TO 100% POWER

__® T-Avg - WITHIN 1.5°F OF T-Ref.

4. Verify proper reactor response as
follows:

__* Control rods - IN AUTO AND
STEPPING IN

__® P/R neutron flux - TRENDING DOWN.

than 100%, THEN perform Step 3 RNO.

5. IE AT ANY TIME reactor power greater

Note to Evaluator:

Enclosure 1 can be found as Attachment 5 in
the back of this document.

~ T-Ref, THEN insert control rods as
required to maintain T-Avg within 1°F
of T-Ref.

__GOTOSteps.

Perform the following:

__a. Select"MANUAL" on turbine control
panel.

b. Depress "CONTROL VALVES
LOWER" pushbutton and reduce
turbine load to maintain:

* Reactor power - LESS THAN OR
EQUAL TO 100% POWER

_® T-Avg - WITHIN 1.5°F OF T-Ref.

IF T-Avg greater than 1.5°F higher than

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 6 Page 62 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
APMIASS00/028 Jofd3
Revision 12
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
6. Verify Pzr level - STABLE OR Perform the following:
TRENDING UP.

__a_ Maintain charging flow less than
180 GPM.

b. THROTTLE 1NV-294 (NV Pmps A&B
Disch Flow Ctrl) to stabilize Pzr level.

c. IF Pzrlevel stable OR trending up,
THEN GO TO Step 7.

d. IF Pzr level continues to trend down,
THEN perform the following:

1) Reduce letdown flow to 45 GPM
as follows:

a) IE 1NV-10A (Letdn Orif 1B Otit
Cont Isol) open, THEN
perform the following:

__ (1) Control 1NV-148 (Letdn
Press Control) to establish
letdown pressure between
375 - 400 PSIG.

(2) THROTTLE 1NV-849
(Letdn Flow Var Orif Ctrl)
for 45 GPM letdown flow.

__{3) WHEN 45 GPM letdown
flow established, THEN
adjust TNV-148 (Letdn
Press Control) to maintain
letdown pressure at
350 PSIG.

__(4) WHEN letdown pressure
stable at 350 PSIG, THEN
place 1NV-148 (Letdn
Press Control) in "AUTO".

(RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 1

Event # 6 Page 63 of 150

Steam Leak Inside Containment on 1C S/G

CNS

APMIASS00/028

SECONDARY STEAM LEAK PAGE NO.
4 of 43
Revision 12

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

6. (Continued)

b) IE 1NV-13A (Letdn Orf 1A Otlt
Cont Isol) open, THEN perform
the following:

(1) Control TNV-148 (Letdn
Press Control) to establish
letdown pressure between
150 - 200 PSIG.

__(2) OPEN 1NV-11A (Letdn
Orif 1C Otit Cont Isol).

__(3) Adjust 1NV-148 (Letdn
Press Control) to establish
letdown pressure between
375 - 400 PSIG.

(4) CLOSE 1NV-13A (Letdn
Orif 1A Otit Cont Isol).

(5) Adjust INV-148 (Letdn
Press Control) to maintain
letdown pressure at
350 PSIG.

__{6) WHEN letdown pressure
stable at 350 PSIG, THEN
place TNV-148 (Letdn
Press Control) in "AUTO".

2} IE Pzr level stable OR trending up,
THEN GO TOQ Step 7.

(RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 1

Event # 6 Page 64 of 150

Steam Leak Inside Containment on 1C S/G

CNS

APMIASS00/028

SECONDARY STEAM LEAK PAGE NO.
5of43
Revision 12

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

(D O

6. (Continued)

IF AT ANY TIME while in this

procedure Pzr level trending down in
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-253B (NV Pumps Suct From

& TNV-252A (NV Pumps Suct From

FWST)

FWST).

b. CLOSE the following valves:

TNV-188A (VCT Otlt Isol)
TNV-189B (VCT Otit Isol).

3) IE Pzr level continues to trend
down OR Pzr level cannot be
maintained greater than 11%,
THEN perform the following:

__a) Trip Unit 1 reactor.

b) CLOSE the following valves:
__ = AllMSIVs
___® Al MSIV bypass valves.
__ ¢} Initiate S/1.
__d) GO TO EP/1/A/5000/E-0

(Reactor Trip or Safety
Injection).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: _301 _ Scenario # _1 Event# 6 Page 65 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
APMIASS00/028 6 ofd3
Revision 12
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
9. Attempt to identify and isolate leak as
follows:
a. Verify the following conditions - a. Perform the following:
NORMAL:
__ 1) Evacuate containment.
___# Containment temperature
2) Perform the following:
__* Containment pressure
__a) Start all lower containment
___# Containment humidity ventilation units in low speed.
__ = Containment floor & equipment __b) Start all upper containment
sump level. ventilation units.
__ ¢} Place all upper and lower
containment ventilation units in
"MAX" cooling.
IE AT ANY TIME containment
pressure reaches 1.2 PSIG, THEN
perform the following:
__a) Ensure Unit 1 reactor tripped.
__b) Ensure S/l initiated.
¢} CLOSE the following valves:
__® AlIMSIVs
___® Al MSIV bypass valves.
__d) GO TO EP/1/A/5000/E-0
(Reactor Trip or Safety
Injection).
__ 4) GO TO Step 10.
__b. Dispatch operators to locate and
identify source of steam leak.
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 6 Page 66 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
APMIASS00/028 7Tofd3
Revision 12
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9. (Continued)

€. Verify S/G PORVs - CLOSED. c. IE S/G pressure less than 1090 PSIG,
THEN perform the following:

1) CLOSE affected S/G PORV.

2} IE 5/G PORV still open, THEN
perform the following:

__a) CLOSE affected S/G PORV
isclation valve.

__b) IF S/G PORV isolation valve
still open, THEN dispatch
operator to close S/G PORV
isolation valve.

__d. Verify condenser dump valves - d. IF steam dumps required to be
CLOSED. closed, THEN perform the following:

1) Select "OFF RESET" on the
following switches:

__® "STEAM DUMP INTLK BYP
TRN A"

__® "STEAM DUMP INTLK BYP
TRN B".

2} IF valve will not close, THEN
dispatch operator to close affected
condenser dump valve isolation
valve.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 6 Page 67 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
AP/1/A/5500/028 8 of 43
Revision 12

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

9. (Con

tinued)

3)

WHEN leaking condenser dump
valve isolated OR repaired, THEN
perform the following:

a) IF steam dumps in pressure
mode, THEN perform the
following:

(1) Place "STM DUMP CTRL"
in manual.

(2) Adjust"STM DUMP CTRL"
to 0% demand.

b} Return the following switches
fo "ON™

& "STEAM DUMP INTLK BYP
TRN A"

__ & "STEAM DUMP INTLK BYP
TRN B™.

c) IF steam dumps in pressure
mode, THEN perform the
following:

__{1) Adjust"STM DUMP CTRL"
to control steam header
pressure at value required
by controlling procedure in
effect.

(2) WHEN desired, THEN
place "STM DUMP CTRL"
in auto.

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 6 Page 68 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
AP/1/A/5500/028 9 of 43
Revision 12

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

9. (Continued)

__ e Verify atmospheric dump valves - e.

CLOSED.

IE steam dumps required to be
closed, THEN perform the following:
1) Select "OFF RESET" on the
following switches:

¢ "STEAM DUMP INTLK BYP
TRN A"

e "STEAM DUMP INTLK BYP
TRN B".

2} IF valve will not close, THEN
CLOSE affected atmospheric
dump valve isolation valve.

3) IE isolation valve will not close,
THEN dispatch operator to fail air
to affected atmospheric dump
valve.

4) WHEN I=aking atmospheric dump

valve isolated OR repaired, THEN

perform the following:

a) IF steam dumps in pressure
mode, THEN perform the
following:

__{1) Place "STM DUMP CTRL"
in manual.

(2) Adjust"STM DUMP CTRL"
to 0% demand.

b} Return the following switches
fo "ON™

___ & "STEAM DUMP INTLK BYP
TRN A"

* "STEAM DUMP INTLK BYP
TRN B".

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 6 Page 69 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
AP/1/A/5500/028 10 of 43
Revision 12

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

_f. Verify CA PMP #1 - OFF.

9. (Continued)

g. IF leak suspected to be in a
doghouse, THEN CLOSE the
following valves for affected
doghouse:

* Outside DH:

__* 1SM-77A (S/G 1A Ofit Hdr Bidwn
CIV)

s 1SM-74B (S/G 1D Otit Hdr Bldwn
CIV).

OR

Inside DH:

* 1SM-76B (S/G 1B Ofit Hdr Bldwn
C/V)

& 1SM-75A (S/G 1C Otit Hdr Bldwn
CiV).

f.

c) IF steam dumps in pressure
mode, THEN perform the
following:

(1) Adjust"STM DUMP CTRL"
to control steam header
pressure at value required
by controlling procedure in
effect.

WHEN desired, THEN
place "STM DUMP CTRL"
in auio.

IE operation of CA PMP #1 causing
uncontrolled cooldown AND flow from
CA PMP #1 not required, THEN stop
CA PMP #1.

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 6 Page 70 of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
APM/AS500/028 11 of 43
Revision 12
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9. (Continued)

__h. WHEN location of steam leak known,
THEN notify plant personnel by plant
page to stay clear of the area, as
required.

10. Determine required notifications:

__* REFER TO AD-EP-ALL-0111 {Control
Room Activation of the ERO)

__« REFER TO AD-LS-ALL-0006
(Nofification/Reportability Evaluation).

TECH SPEC EVALUATION
=ee Aftachment 12 for applicable Tech Specs.
11, Ensure compliance with appropriate |t o 554

Tech Specs and Selected Licensee
Commitments Manual:

Condition A: Restore containment pressure to
__* 363 (Containment Isolation Valves) | within limits in 1 hour,

___ & 374 (Steam Generator Power
Operated Relief Valves (SG PORVs)).

12, Notify RP of leak.

__ 13 Verify - LEAK ISOLATED. ~——————> __ (GO TO Step 15.

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

15, Verify UST level - STABLE OR Perform the following:
TRENDING UP.

__a. Initiate makeup to UST.

___ b Notify Secondary Chemistry of
increased makeup.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 6 Page 71  of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
AP/1/A/5500/028 12 0f 43
Revision 12
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
16. Evaluate Unit 1 shutdown as follows:
__a. Verify Unit 1 status - IN MODE 1 OR __a. GOTO Step 19.
2.
b. Determine if Unit 1 shutdown or load
reduction warranted based on the
following criteria:
Note to Evaluator:
__® Size of leak
* Location of leak Once determination of Unit shutdown being
- ) required, and at the discretion of the lead
__ * Rate of depletion of secondary | evaluator, the scenario may continue by having
inventory the booth operator insert Trigger 7 (Steam Line
e Steam leak cannot be isolated of BF¢2K Ins_lde c-:mtal_n_ment / !\I'IS_IVS fall_to close
" repaired at power on MSI signal / Auxiliary Building Unfiltered
Exhaust Fans Fail to secure on S/l).
__® SM judgment
__ = IF steam leaking from secondary
heater relief OR MSR relief valve,
THEN reducing turbine load may
reduce pressure enough to close
relief valve.
___ = |F turbine trip will isolate steam
leak, THEN it may be desirable to
perform an orderly shutdown of the
turbine and maintain reactor power
in Mode 1.
__¢. Verify Unit 1 shutdown or load c. Perform the following:
reduction - REQUIRED.

__ 1) Maintain present plant conditions
until leak can be isolated or
repaired.

__ 2) RETURN TO procedure and step
in effect.

__d. Verify immediate isolation of steam __d. GOTO Step 16.i.
leak - REQUIRED. T
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 6 Page 72  of 150
Event Description: Steam Leak Inside Containment on 1C S/G
CNS SECONDARY STEAM LEAK PAGE NO.
APMIASS00/028 13 of 43
Revision 12
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

16. (Continued)
__ e Verify steam leak - KNOWN TO BE e. Perform the following:
ISOLABLE BY TURBINE TRIP.
__ 1) Trip Unit 1 reactor.
2} CLOSE the following valves:
__® AlIMSIVs
__® AlLMSIV bypass valves.

3) GO TO EP/M/A/SD00/E-O (Reactor
Trip or Safety Injection).

f. Verify reactor power - GREATER
THAN 69%.

=

Perform the following:
1) Trip turbine.

2) GO TO AP/M/A/S500/002 (Turbine
Generator Trip).

g. Trip Unit 1 reactor.

h. GO TO EP/1/A/S000/E-O (Reactor
Trip or Safety Injection).

i. Initiate Unit 1 shutdown. REFER TO
one of the following:

__* OP/M/A/6100/003 (Controlling
Procedure For Unit Operation)

OR

__ & OPM/AMG100/002 (Controlling
Procedure For Unit Shutdown)

OR

* AP/1/A/S500/009 (Rapid
Downpower).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 73 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

| cowdremimates

1FO-1, D/5 “HI CONT PRESS S/I RX TRIP” — LIT

Unit 1 Reactor Trip and Safety Injection

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 74  of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
ER/M1/A/S000/E-D 4 of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

C. Operator Actions

1. Monitor Enclosure 1 (Foldout Page).

MNote to Evaluator:

Enclosure 1 can be found as Attachment 6 in
the back of this document.

@ Verify Reactor Trip:
e All rod bottom lights - LIT

# All reactor trip and bypass breakers -
OPEN

__* |/R power - TRENDING DOWN.

@ Verify Turbine Trip:
__ e All turbine stop valves - CLOSED.

Note to Evaluator:

Operators should isolate CA flow to the 1C SI/G
per Encl. 1 (Foldout Page) Step 6. This is part of
Critical Task #1.

Perform the following:
a. Trip reactor.

b. IF reactor will not trip, THEN
concurrently perform the following:

__* Implement EP/1/A75000/F-0 (Critical
Safety Function Status Trees)

& GO TO EP/1/A/5000/FR-S.1
[RE‘SDDI’ISE to Muclear Power
Generation/ATWS).

Perform the following:
__a_ Trip turbine.

b. IF turbine will not trip, THEN perform
the following:

1) Depress "MANUAL" pushbutton on
turbine control panel.

2) Rapidly CLOSE control valves by
simultaneously depressing
"CONTROL VALVE LOWER" and
"FAST RATE" pushbutions.

3) IF control valves will not close,
THEN CLOSE the following

valves:

___® AllMSIVs
—__® AllMSIV bypass valves.

Scenario #1
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 1 Event # 7,8,9 Page 75 of 150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS

EP/M/A/S000/E-0 5of 49

REACTOR TRIP OR SAFETY INJECTION PAGE NO.

Revision 46

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Verify 1ETA and 1ETB - ENERGIZED. Perform the following:

_a. IFE1ETA AND 1ETE de-energized,

HEN GO TO EP/1/A/5000/ECA-0.0
(Loss of Ali AC Power).

b. WHEN time allows, THEN attempt to
restore power to de-energized
switchgear while continuing with this
procedure. REFER TO
AP/1/A/5500/007 (Loss of Normal
Power).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 76 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 6 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

@ Verify S/l actuated:
__a. "SAFETY INJECTION ACTUATED" a. Perform the following:
status light (1S1-13) - LIT.
1) Verify conditions requiring S/1:

__® Pzrpressure - LESS THAN
1845 PSIG

OR

* Containment pressure -
GREATER THAN 1.2 PSIG.

2} IE S/l required, THEN initiate S/1.

3} IE S/1 not required, THEN
concurrently perform the following:

¢ [F 1ETAOR 1ETB
de-energized, THEN ensure the
following pumps running on
energized bus:

___* NV pump

___® KC pumps

__® RN pump.

» Implement EP/1/A/5000/F-0

(Critical Safety Function Status
Trees).

* GO TO EP/M/ASSDD0/ES-0.1
(Reactor Trip Response).

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

6. Announce "Unit 1 Safety Injection™.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.: 301

Event Description:

Scenario #

1 Event # 7,8,9 Page 77 of 150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 7 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7. Determine required notifications:

¢ REFER TO AD-EP-ALL-0111 (Control
Room Activation of the ERO)

+ REFER TO AD-LS-ALL-0006
{Nofification/Reportability Evaluation).

8.  Verify all Feedwater Isolation status Perform the following:
lights (1SI1-5) - LIT.

9. Verify Phase A Containment Isolation
status as follows:

___ 4. Phase A "RESET" lights - DARK. ___a. Initiate Phase A Isolation.
__b. Monitor Light Panel Group 5 St lights ___b. Align valves as necessary to ensure
on energized train(s) - LIT. each penetration isolated by at least

a. Initiate Feedwater Isolation.

b. IF proper status light indication not
obtained, THEN CLOSE valves.

one isolation valve.

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 78 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/l
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 8of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
10. Verify Phase B actuation as follows:
__a. Verify containment pressure - HAS__’__% a. Perform the following:
REMAINED LESS THAN 3 PSIG.
1)} Verify Phase B Isolation actuated
as follows:
__a) Phase B Isolation "RESET"
lights - DARK.
b) IE Phase B Isolation "RESET"

N/A— lights lit, THEN initiate Phase B

Isolation.

¢} Verify following monitor light
panel lights on energized
train(s) - LIT:

= Group 1 Sp lights

___ = Group 5 Sp lights

___ = Group 5 Stlight LM1.

N/A__ d) IE monitor light panel not in
correct alignment, THEN
ensure correct alignment.

__ 2} Stop all NC pumps.

__ 3} Maintain seal injection flow.

4} Energize H2 igniters.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 79 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 9of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)

5) Dispatch operator to perform the
following:

Note to Evaluator:

Enclosure 5 can be found as Attachment 7 in
the back of this document.

b

__a) Secure all ice condenser air

b)

handling units. REFER TO
EPM/A/S000/G-1 (Generic
Enclosures), Enclosure 11
{Securing All Ice Condenser
Units).

Place containment H
analyzers in sen.-'ice_zREFER
TO OP/M/A/B450/010
(Containment Hydrogen
Control Systems).

WHEN 9 minutes elapsed, THEN
verify proper VX System operation.
REFER TO Enclosure 5 (VX

System Operation).

__7) GOTOStep 1.

IF AT ANY TIME containment
pressure exceeds 3 PSIG while in this
procedure, THEN perform Step 10.a.
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.: 301

Event Description:

Scenario # 1

Event #

7,8,9 Page 80 of 150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

CNS

EP/M/A/S000/E-0

REACTOR TRIP OR SAFETY INJECTION PAGE NO.

10 of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

—_eNI

__a. Motor driven CA pumps - ON.

__ b, 3 S/GNIR levels - GREATER THAN
11%.

12, Verify all of the fellowing S/l pumps -
o -

&« NV pumps
¢ ND pumps

pumps.

11.  Verify proper CA pump status as
follows:

a. Perform the following for affected

. Perform the following:

Perform the following for affected
train(s):

. Reset ECCS.

. IF AT ANY TIME B/O occurs, THEN

train(s):
1) Reset ECCS.

2) Reset D/G load sequencer(s).
3) Start affected pump(s).

4) IE AT ANY TIME B/O occurs,

THEN restart 5/l equipment
previously on.

1) Place CA PMP #1 control switch to
ON.

2} Ensure CA pump #1 - RUNNING.

Reset D/G load sequencer(s).

Start affected pump(s).

restart S/l equipment previously on.

Scenario #1
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.: 301

Event Description:

Scenario # 1 Event # 7,8,9

Page 81 of 150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 11 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

__13.  Verify all KC pumps - ON.

14, Verify all Unit 1 and Unit 2 RN pumps -
ON.

15.  Verify proper ventilation systems
operation as follows:

« REFER TO Enclosure 2 {Ventilation
System Verification)

train(s):

a. Reset ECCS.

b. Reset DVG load sequencer(s).

d. IF AT ANY TIME B/O occurs, THEN
restart S/l equipment previously on.

e. IF KC flow cannot be established to
NC pumps, THEN stop all NC pumps.

__a. IFany Unit 2 RN pump off, THEN
start affected pump(s).

b. IF any Unit 1 RN pump off, THEN

perform the
train(s):

1) Reset ECCS.

2) Reset D/G load sequencer(s).
3) Start affected pump(s).

4) IF AT ANY TIME B/O occurs,

THEN restart S/l equipment
previously on.

Perform the following for affected

c. Start affected pump(s).

Perform the following:

following for affected

Mote to Evaluator:

Enclosure 2 can be found as Attachment 8 in
the back of this document. BOP will use this
Enclosure to secure the Auxiliary Building
Unfiltered Exhaust Fans that failed to
automatically secure following the S/l.

+ Notify Unit 2 operator to perform
Enclosure 3 (Opposite Unit Ventilation
Werification).
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.: 301
Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

Event Description:

Scenario # 1 Event # 7,8,9 Page

secure on S/I

82 of 150

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 12 of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

_a

__16. Verify all S/G pressures - GREAT
THAN 775 PSIG.

follows:

__ = AllMSIVs - CLOSED
__* Al MSIV bypass valves - CLOSED
__® All S/G PORVs - CLOSED.

" 1 gy vatecpen, THEN perom e

__ 1} Initiate Main Steam Isolation.

CRITICAL TASK#2 __ 2) —

17.  Verify proper Sil flow as follows:
"NV S/l FLOW" - INDICATING FLOW.

ER;’,’? Perform the following:

a. Verify Main Steam Isolation as

__a. Start NV pump(s) and align valves.

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 7,8,9 Page 83 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

EP/M/A/S000/E-0 13 of 49

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.

Revision 46

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

17. (Continued)

b, NC pressure - LESS THAN b. Perform the following:
1620 PSIG.
1) Ensure ND pump miniflow valve
on operating ND pump(s) - OPEN.

2} IE ND pump miniflow valve(s)
cannot be opened, THEN perform
the following for affected train(s):

__a) Reset ECCS.

__b) Reset D/G load sequencer.
__t) Stop ND pump.

__d) IF AT ANY TIME B/O occurs,

THEN restart S/l equipment
previously on.

e) IF AT ANY TIME NC pressure
goes down to less than
285 P5I1G in uncontrolled
manner, THEN restart ND

pump.
__3) GOTO Step 18.

¢ NIpumps - INDICATING FLOW. __c. Start NI pump(s) and align valves.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 84 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 14 of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

17. (Continued)

@

C-LEGS.

monitor Spent Fuel

Enclosure 1 (Unit 1
Monitoring).

e. ND pumps - INDICATING FLOW TO

_d. NC pressure - LESS THAN 285 PSIG.;)PU. Perform the following:

__ 1) Ensure ND pump miniflow valve
on operating ND pump(s) - OPEN.

N/A 2) IE ND pump miniflow valve(s)
cannot be opened, THEN perform
the following for affected train(s):

__4a)
_b)
_o

_d

)

Reset ECCS.

Reset D/G load sequencer.
Stop ND pump.

IF AT ANY TIME B/O occurs,

THEN restart S/l equipment
previously on.

IF AT ANY TIME NC pressure
goes down to less than

285 P5I1G in uncontrolled
manner, THEN restart ND

pump.

__3) GOTOStep 8.

WHEN time and manpower permit
(within two hours of event), THEN

Pool level and

temperature. REFER TO
EP/1/AI5000/G-1 (Generic Enclosures),

Spent Fuel Pool

__e. Start ND pump(s) and align valves.
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 1 Event #

secure on S/I

7,8,9 Page 85 of 150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/M/A/S000/E-0

15 of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

19.

Control S/G levels as follows:

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

WHEN each S/G N/R level greater
than 11% (29% ACC), THEN conirol

feed flow to maintain that S/G N/R
level between 11% (29% ACC) and
50%.

a. Perform the following:

1) IE N/R level in all S/Gs less than
11% (29% ACC), THEN perform
the following:

__ = Start CA pumps
__* Ensure correct valve alignment.

2) IE N/R level in all 5/Gs less than
11% (29% ACC) AND feed flow
greater than 450 GPM cannot be
established, THEN concurrently
perform the following:

* |mplement EP/1/A/S000/F-0
(Critical Safety Function Status
Trees)

__® GO TO EP/1/A/5000/FR-H.1
(Response to Loss of Secondary
Heat Sink).

___ 20, Verify all CA isolation valves on intact ___ OPEN valve(s).
SI/Gs - OPEN.
___21.  Verify S/l equipment status based on __Align equipment.
maonitor light panel(s) - IN PROPER
ALIGNMENT.
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 86 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 16 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
NOTE  Enclosure 4 (NC Temperature Control) shall remain in effect until
subsequent procedures provide alternative NC temperature control
guidance.
Note to Evaluator:
__ 22 Control NC temperature. REFER TO
Enclosure 4 (NC Temperature Control). | Enclosure 4 can be found as Attachment 9 in
the back of this document.
23, Verify Pzr PORV and Pzr Spray Valve
status as follows:
__a. AllPzr PORVs - CLOSED. a. IE Pzr pressure less than 2315 PSIG,

THEN perform the following:

__ 1) CLOSE Pzr PORV(s).

__2) IE any Pzr PORV cannot be
closed, THEN CLOSE its isolation
valve.

3) IE 1NC-32B OR 1NC-34A cannot
be closed OR isolated, THEN
perform the following:

a) Align N2 to PORVs by opening
the following valves:
__® 1NI-438A (Emer N2 From
CLA A To 1NC-34A)
___* 1NI-439B (Emer N2 From
CLA B To 1NC-32B).
__b) CLOSE affected Pzr PORV.
(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 87 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 17 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
23. (Continued)

4) IF any Pzr PORV cannot be closed
OR isolated, THEN perform the
following:

a) Energize Hs igniters.

b) Dispatch operator to perform
the following:

_ {1y Secure all ice condenser
air handling units. REFER
TO EP/M/AMSD00IG-1
(Generic Enclosures),
Enclosure 11 (Securing All
lce Condenser Units).

__(2) Place containment Ho
analyzers in service.
REFERTO
OP/1/A/6450/010
(Containment Hydrogen
Control Systems).

c) IF AT ANY TIME both the
following conditions exist:

* Containment pressure - HAS
REMAINED LESS THAN
3PSIG

* Containment pressure -
BETWEEN 1 PSIG AND
3 PSIG,

___ THEN start one VX fan and
secure normal containment
ventilation. REFER TO
EP/M1/A/5000/G-1 (Generic
Enclosures), Enclosure 18 (VX
and Containment Ventilation
Control).

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 88 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 18 of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

23. (Continued)

__b. Normal Pzr spray valves - CLOSED.

__c. Atleast one Pzr PORV isolation valve
- OPEN.

__ 24 Verify NC subcooling based on core
exit T/ICs - GREATER THAN 0°F.

d) Concurrently perform the
following:

___ Implement EP/1/A/5000/F-0
(Critical Safety Function
Status Trees)

* GO TO EP//AMSO0D/E-1T
{Loss of Reactor or
Secondary Coolant).

b. IF Pzr pressure less than 2150 PSIG,
THEN perform the following:

1) CLOSE spray valve(s).

2) IF spray valve(s) cannot be closed,
THEN perform the following:

a) Stop NC pumps 1A and 1B,

__b) IF both 1C AND 1D NC pumps
on, THEN stop one additional
pump.

__c. IF power available, THEN OPEN one

Pzr PORV isolation valve unless it
was closed to isolate an open Pzr
PORV.

IF any NV OR NI pump on, THEN
perform the following:

a. Ensure all NC pumps - OFF.

b. Maintain seal injection flow.

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 89 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 19 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
25, Verify main steamlines intact: IE any S/G faulted, THEN perform the
following:
__® All S/G pressures - STABLE OR
TRENDING UP ___a. Implement EP/1/A/S000/F-0 (Critical
Safety Function Status Trees).
__® AlLL S/Gs - PRESSURIZED.
__b. GO TO EP/1/A/S000/E-2 (Faulted
Steam Generator Isolation).
26. Verify S/G tubes intact as follows: IE any EMF trip 1 light lit OR any S/G
level trending up in uncontrolled
__® All S/G levels - STABLE OR manner, THEN concurrently:
TRENDING UP IN A CONTROLLED
MANNER. __* Implement EP/1/A/S000/F-0 (Critical
Safety Function Status Trees).
¢ Verify the following EMF trip 1 lights -
DARK: * GO TO EP/1/A/5000/E-3 (Steam
Generator Tube Rupture).
__* 1EMF-33 (Condenser Air Ejector
Exhaust)
___ = TEMF-26 (Steamline 1A)
___®» TEMF-27 (Steamline 1B)
___» 1EMF-28 (Steamline 1C)
___* 1EMF-29 (Steamline 1D).
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 90 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CMNS FAULTED STEAM GEMERATOR ISOLATION PAGE NO.
EP/1/A/RDD0/E-2 20of 28
Revision 16
ACTION/EXPECTED RESPODNSE RESPONSE NOT OBTAINED
C. Operator Actions Note to Evaluator:

1. Monitor Enclosure 1 (Foldout Page). | Enclosure 1 can be found as Attachment 10 in
the back of this document.

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

3. Verify the following valves - CLOSED: __ CLOSE valve(s).

s All MSIVsS
s All MSIV bypass valves.

WHEN TSC staffed, THEN notify TSC
of the following:

s |F feedline OR steamline break has
occurred inside doghouse, THEN
ensure affected doghouse curtains
opened within 24 hours of rupture
inside of the doghouse.

5. Verify any S/G pressure - STABLE OR ___IE all 5/Gs faulted, THEN GO TO
TRENDING UP. EP/1/AIS000/ECA-2.1 (Uncontrolled
Depressurization of All Steam
Generators).
6. ldentify faulted S/G(s) as follows: Perform the following:

___ & Verify any S/G pressure - TRENDING a. Dispatch operators to search for
DOWN IN UNCONTROLLED initiating break at the following
MANNER locations:

OR __* Main steamlines
__* Main feedlines
___ = Verify any S/G - DEPRESSURIZED. ___ = Dther secondary piping.

__b. GOTOStep 11

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 91 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 Jof 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7. Maintain at least one S/G available for
NC System cooldown in subsequent

steps.

8.  Verify faulted S/G(s) PORY - CLOSED. Perform the following:
a. CLOSE faulted S/G(s) PORV.

b. IF S/G PORY cannot be closed,
THEN CLOSE S/G PORV isolation
valve.

c. IF 5/G PORVY isolation valve cannot
be closed, THEN dispatch operator to

close valve.
9. Ensure CA System valve control -
RESET.
10. Isolate all faulted S/G(s) as follows:
* S/G 1A
__a. Verify S/G 1A Feedwater Isolation a. Perform the following:

status light (151-5) - LIT.
1) Ensure the following valves -
CLOSED:
___* 1CF-28 (S/G 1A CF Ctrl)
___* 1CF-30 (S/G 1A CF Byp Ctrl)
__* 1CF-33 (S/G 1A CF Cont Isol)

__* 1CF-90 (S/G 1A CF Cont Isol
Byp)

__» 1CA-149 (S/G 1A CF Byp To
CA Nozzle)

___* 1CA-185(S/G 1A CA Nozz
Tempering Isol).

(RNO continued on next page)
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 1

secure on S/I

Event #

7,8,9

Page 92 of

150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 4 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)

2)

3)

IE 1CA-185 (5/G 1A CA Nozz

Tempering I5o0l) cannot be
closed, THEN perform the
following:

a) CLOSE the following valves:

__* 1CF-100 {S/G CA Nozz
Tempering Ctrl)

* 1CF-156 (Byp Valve For
1CF-100).

b} IF 1CF-100 OR 1CF-156
cannot be closed, THEN
dispatch operator to close
affected valve(s):

__® 1CF-100 (S/G CA Nozz
Tempering Ctrl) (TB1-580,
1H-33) (Ladder needed)

= 1CF-156 (Byp Valve For
1CF-100) (TB1-577,
1H-33) (Ladder needed).

IE more than one Feedwater
Isolation valve above open AND
CM still aligned to feed faulted
5/G, THEN evaluate alternate
means to stop CM flow to
faulted S/IG.
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 93 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 5 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)

b. CLOSE the following valves:

__ 1) 1SM-T7A (S/G 1A Otit Hdr

Bldwn C/V).

__2) 1CA-62A (CA Pmp A Disch To

S/G 1A Isol).

__ 1) Dispatch operator to close

1SM-T7A (S/G 1A Otlt Hdr
Bldwn C/V) (DH-583, FF-GG,
43-44, Rm 591).

2) Perform the following:

a) CLOSE 1CA-60 (CA Pump
1A Flow To S/G 1A).

b) Dispatch operator to close
1CA-62A (CA Pmp A Disch
To S/G 1A Isol) (DH-587,
DD-EE, 44-45, Rm 591).

c) IE exterior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-59 (CA Pump 1A Disch
To SIG 1A Ctrl Inlet Isol)
(AB-551, BB,49-50, Rm 250)
(Ladder needed) (Key #6533).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 94 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 6 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)
3)

1CA-66B (CA Pmp 1 Disch To
SIG 1A Isol).

c. Verify the following blowdown
isolation valves - CLOSED:

1)

1BB-56A (S/G 1A Bldwn Cont
Isol Insd).

-1

3)

__a) CLOSE 1CA-64 (CA Pump
#1 Flow To SIG 1A).

Perform the following:

b) Dispatch operator to close
1CA-66B (CA Pmp 1 Disch
To S/G 1A Isol) (DH-584,

DD-EE, 44-45, Rm 591).

c) IE exterior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-63 (CA Pump No 1
Disch To S/G 1A Ctrl Inlet
Isol) (AB-556, BB-50, Rm
250) (Ladder needed) (Key
#633).

CLOSE valve.

Scenario #1
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 7,8,9 Page 95 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

EPM

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.

IAJRD00/E-2 7 of 28
Revision 16

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)

2} 1BB-148B (5/G 1A Bldwn Cont 2) Perform the following:
Isol Byp).

__a) CLOSE valve.

b) IF valve will not close AND
1BB-56A open, THEN
perform the following:

(1) Ensure "S/G A BLDWN
FLOW CTRL" -
CLOSED.

(2) Dispatch operators to
ensure the following
valves - CLOSED:

* 1BB-148B (S/G 1A
Bldwn Cont Isol Byp)
(DH-580, EE-FF,
44-45, Rm 591)

__# 1BB-81 (1A S/G
Blowdown Penetration
Valve Test Isol)
(DH-583, EE-FF, 44,
Rm 591).

Scenario #1
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 7,8,9 Page 96 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

EPM

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.

IAJRD00/E-2 8 of 28
Revision 16

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)

3) 1BB-57B (S/G 1A Bldwn Cont 3) Perform the following:
Isol Otsd).

__a) CLOSE valve.

b) IF valve will not close AND
1BB-56A open, THEN
perform the following:

(1) Ensure "S/G A BLDWN
FLOW CTRL" -
CLOSED.

(2) Dispatch operators to
ensure the following
valves - CLOSED:

s 1BB-57B (S/G 1A
Bldwn Cont Isol Otsd)
(DH-580, EE-FF,
44-45, Rm 591)

__# 1BB-81 (1A S/G
Blowdown Penetration
Valve Test Isol)
(DH-583, EE-FF, 44,
Rm 591).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 97 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 9 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)
s S5/G 1B:;
___a. Verify 8/G 1B Feedwater Isolation a. Perform the following:
status light (1S1-5) - LIT.
1) Ensure the following valves -
CLOSED:

__* 1CF-37 (S/G 1B CF Ctrl)
__ & 1CF-39 (S/G 1B CF Byp Ctrl)
__® 1CF-42 (S/G 1B CF Cont Isol)

__® 1CF-89 (S/G 1B CF Cont Isol
Byp)

e 1CA-150 (S/G 1B CF Byp To
CA Nozzle)

___* 1CA-186 (S/G 1B CA Nozz
Tempering Isol).

2) IF 1CA-186 (S/G 1B CA Nozz
Tempering Isol) cannot be
closed, THEN perform the
following:

a) CLOSE the following valves:

¢ 1CF-100 (S/G CA Nozz
Tempering Ctrl)

¢ 1CF-156 (Byp Valve For
1CF-100).

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 98 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 10 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)

b. CLOSE the following valves:

1) 1SM-76B (5/G 1B Otit Hdr

Bldwn C/V).

b) IE 1CF-100 OR 1CF-156
cannot be closed, THEN
dispatch operator to close
affected valve(s):

+ 1CF-100 (S/G CA Nozz
Tempering Ctrl) (TB1-580,
1H-33) (Ladder needed)

* 1CF-156 (Byp Valve For
1CF-100) (TB1-577,
1H-33) (Ladder needed).

IF more than one Feedwater
Isolation valve above open AND
CM still aligned to feed faulted
S/G, THEN evaluate alternate
means to stop CM flow 1o
faulted S/G.

Dispatch operator to close
15M-76B (S/G 1B Otit Hdr
Bldwn C/V) (DH-583, FF-53, Rm
572).
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 7,8,9 Page 99 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

EP/M/A/S000/E-2 11 0f 28

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.

Revision 16

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)
2) 1CA-58A (CA Pmp A Disch To 2) Perform the following:

S/G 1B Isol).
__a) CLOSE 1CA-56 (CA Pump
1A Flow To S/G 1B).

b) Dispatch operator to close
1CA-58A (CA Pmp A Disch
To S/G 1B Isol) (DH-586,
DD-EE, 52-53, Rm 572).

c) IE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-53 (CA Pump 1A Disch
To S/G 1B Inlet Isol)
(AB-550, DD-52, Rm 250)
(Key #633).

__ ¢ Verify CA Pump 1A or 1B - c. IF CA Pump #1 only source of
AVAILABLE. feedwater, THEN perform the

following:

__ 1) Maintain at least one S/G
available to supply steam to CA
Pump #1.

2) Ensure feed flow maintained
available to S/G used to supply
steam to CA Pump #1.

3) IF desired to isolate CA Pump
#1 from 1B S/G, THEN GO TO
Step 10.d.

__4) GOTO Step 10.f.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 1 Event # 7,8,9 Page 100 of 150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

e

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 12 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
10. {Continued)
__d. CLOSE 1CA-54B (CA Pmp 1 Disch d. Perform the following:

To S/G 1B Isaol).

__ 1) CLOSE 1CA-52 (CA Pump #1
Flow To S/G 1B).

Dispatch operator to unlock and __e. Dispatch operator to unlock and
close 15A-1 (1B S/G Main Steam to close 1SA-3 (1B S/G Main Steam to
CAPT Maintenance Isol) (DH-624, CAPT Stop Check) (AB-551,

FF-53, Rm 572) (Breakaway lock).

2) Dispatch operator to close
1CA-54B (CA Pmp 1 Disch To
5/G 1B Isol) (DH-584, DD-EE,
52-53, Rm 572).

3) IE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-51 (CA Pump Mo 1 Disch
To S/G 1B Inlet Isol) (AB-552,
DD-52, Rm 250) (Key #633).

DD-53, Rm 217) (Breakaway lock).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 101 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 13 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
10. (Continued)
f. Verify the following blowdown
isolation valves - CLOSED:
__ 1) 1BB-19A (S/G 1B Bldwn Cont 1) CLOSE valve.
Isol Insd).
__2) 1BB-150B (S/G 1B Bldwn Cont 2) Perform the following:
Isol Byp).

__a) CLOSE valve.

b) IE valve will not close AND
1BB-19A open, THEN
perform the following:

_ (1) Ensure"S/G B BLDWN
FLOW CTRL" -
CLOSED.

{(2) Dispatch operators to
ensure the following
valves - CLOSED:

= 1BB-1508B (S/G 1B
Bldwn Cont Isol Byp)
(DH-580, FF, 52-53,
Rm 572)

___* 1BB-83 (1B S/G
Blowdown Penetration
Valve Test Isal)
(DH-580, FF-53, Rm
572).

Scenario #1

Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 7,8,9 Page 102 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

EPM

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.

IAJRD00/E-2 14 of 28
Revision 16

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)

3) 1BB-21B (S/G 1B Bldwn Cont 3) Perform the following:
Isol Otsd).

__a) CLOSE valve.

b) IF valve will not close AND
1BB-19A open, THEN
perform the following:

(1) Ensure "S/G B BLDWN
FLOW CTRL" -
CLOSED.

(2) Dispatch operators to
ensure the following
valves - CLOSED:

__« 1BB-21B (S/G 1B
Bldwn Cont Isol Otsd)
(DH-580, FF, 52-53,
Rm 572)

__« 1BB-83 (1B S/G
Blowdown Penetration
Valve Test Isol)
(DH-580, FF-53, Rm
572).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 103 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 15 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)
* SIG1C:
__a. Verify S/G 1C Feedwater Isolation a. Perform the following:
status light (1SI-5) - LIT.
1) Ensure the following valves -
CLOSED:

__ e 1CF-46 (S/G 1C CF Ctrl)
__ e 1CF-48 (S/G 1C CF Byp Ctri)
__ e 1CF-51 (S/G 1C CF Cont Isol)

__® 1CF-88 (S/G 1C CF Cont Isol
Byp)

e 1CA-151 (S/G 1C CF Byp To
CA Nozzle)

___* 1CA-187 (S/G 1C CA Nozz
Tempering Isol).

2) IF 1CA-187 (S/G 1C CA Nozz
Tempering Isol) cannot be
closed, THEN perform the
following:

a) CLOSE the following valves:

¢ 1CF-100 (S/G CA Nozz
Tempering Ctrl)

¢ 1CF-156 (Byp Valve For
1CF-100).

(RNO continued on next page)

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 104 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 16 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)

b. CLOSE the following valves:

1) 1SM-75A (S/G 1C Otit Hdr

Bldwn C/V).

b) IE 1CF-100 OR 1CF-156
cannot be closed, THEN
dispatch operator to close
affected valve(s):

+ 1CF-100 (S/G CA Nozz
Tempering Ctrl) (TB1-580,
1H-33) (Ladder needed)

* 1CF-156 (Byp Valve For
1CF-100) (TB1-577,
1H-33) (Ladder needed).

IF more than one Feedwater
Isolation valve above open AND
CM still aligned to feed faulted
S/G, THEN evaluate alternate
means to stop CM flow 1o
faulted S/G.

Dispatch operator to close
1SM-75A (S/G 1C Otlt Hdr
Bldwn C/V) (DH-580, GG-52/53,
Rm 572).

Scenario #1
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 7,8,9 Page 105 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

EP/M/A/S000/E-2 17 of 28

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.

Revision 16

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)
2) 1CA-46B (CA Pmp B Disch To 2) Perform the following:

S/G 1C Isol).
__a) CLOSE 1CA-44 (CA Pump
1B Flow To S/G 1C).

b) Dispatch operator to close
1CA-46B (CA Pmp B Disch
To S/G 1C Isol) (DH-586,
DD, 53-54, Rm 572).

c) IE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-43 (CA Pump 1B Disch
To S/G 1C Ctrl Inlet 1sol)
(AB-552, DD-52, Rm 250)
(Key #633).

__ ¢ Verify CA Pump 1A or 1B - c. IF CA Pump #1 only source of
AVAILABLE. feedwater, THEN perform the

following:

__ 1) Maintain at least one S/G
available to supply steam to CA
Pump #1.

2) Ensure feed flow maintained
available to S/G used to supply
steam to CA Pump #1.

3) IF desired to isolate CA Pump
#1 from 1C S/G, THEN GO TO
Step 10.d.

__4) GOTO Step 10.f.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301

secure on S/I

Scenario # 1

Event #

7,8,9

Page 106 of

150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 18 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)

__d. CLOSE 1CA-50A (CA Pmp 1 Disch

To S/G 1C Isol).

__ & Dispatch operator to unlock and

close 15A-4 (1C S/G Main Steam to

CAPT Maintenance Isol) (DH-624,
FF-53, Rm 572) (Breakaway lock

installed).

d. Perform the following:

N

2)

3)

CLOSE 1CA-48 (CA Pump #1
Flow To S/G 1C).

Dispatch operator to close
1CA-50A (CA Pmp 1 Disch To
S/G 1C Isol) (DH-584, EE-53,
Rm 572).

IE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-47 (CA Pump Mo 1 Disch
To S/G 1C Ctrl Inlet Isol)
(AB-552, DD-53, Rm 250) (Key
#633).

e. Dispatch operator to unlock and

close 1SA-6 (1C S/G Main Steam to
CAPT Stop Check) (AB-551,
DD-53, Rm 217) (Breakaway lock)
(Ladder needed).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 107 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 19 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
10. (Continued)
f. WVerify the following blowdown
isolation valves - CLOSED:
__ 1) 1BB-60A (S/G 1C Bldwn Cont 1) CLOSE valve.
Isol Insd).
__2) 1BB-149B (S/G 1C Bldwn Cont 2) Perform the following:
Isol Byp).

__a) CLOSE valve.

b) IE valve will not close AND
1BB-60A open, THEN
perform the following:

__ (1) Ensure"S/G C BLDWN
FLOW CTRL" -
CLOSED.

{(2) Dispatch operators to
ensure the following
valves - CLOSED:

= 1BB-149B (S/G 1C
Bldwn Cont Isol Byp)
(DH-578, FF-GG, 52,
Rm 572)

__* 1BB-82 (1C S/G
Blowdown Penetration
Valve Test Isal)
(DH-583, FF-53, Rm
572).

Scenario #1
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 1 Event # 7,8,9 Page 108 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

EPM

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.

IAJRD00/E-2 20 of 28
Revision 16

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)

3) 1BB-61B (S/G 1C Bldwn Cont 3) Perform the following:
Isol Otsd).

__a) CLOSE valve.

b) IF valve will not close AND
1BB-60A open, THEN
perform the following:

(1) Ensure "S/G C BLDWN
FLOW CTRL" -
CLOSED.

(2) Dispatch operators to
ensure the following
valves - CLOSED:

__« 1BB-61B (S/G 1C
Bldwn Cont Isol Otsd)
(DH-578, FF-GG, 52,
Rm 572)

__« 1BB-82 (1C SIG
Blowdown Penetration
Valve Test Isol)
(DH-583, FF-53, Rm
572).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 109 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 21 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)
* SIG 1D:
__a. Verify 8/G 1D Feedwater Isolation a. Perform the following:
status light (1S1-5) - LIT.
1) Ensure the following valves -
CLOSED:

__ e 1CF-55 (S/G 1D CF Ctrl)
__ e 1CF-57 (S/G 1D CF Byp Ctri)
__» 1CF-60 (S/G 1D CF Cont Isol)

__® 1CF-87 (S/G 1D CF Cont Isol
Byp)

e 1CA-152 (SIG 1D CF Byp To
CA Nozzle)

___* 1CA-188 (S/G 1D CA Nozz
Tempering Isol).

2) IF 1CA-188 (S/G 1D CA Nozz
Tempering Isol) cannot be
closed, THEN perform the
following:

a) CLOSE the following valves:

¢ 1CF-100 (S/G CA Nozz
Tempering Ctrl)

¢ 1CF-156 (Byp Valve For
1CF-100).

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 110 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 22 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)

b. CLOSE the following valves:

1) 1SM-74B (S/G 1D Otit Hdr

Bldwn C/V).

b) IE 1CF-100 OR 1CF-156
cannot be closed, THEN
dispatch operator to close
affected valve(s):

+ 1CF-100 (S/G CA Nozz
Tempering Ctrl) (TB1-580,
1H-33) (Ladder needed)

* 1CF-156 (Byp Valve For
1CF-100) (TB1-577,
1H-33) (Ladder needed).

IF more than one Feedwater
Isolation valve above open AND
CM still aligned to feed faulted
S/G, THEN evaluate alternate
means to stop CM flow 1o
faulted S/G.

Dispatch operator to close
15M-74B (S/G 1D Otlit Hdr
Bldwn C/V) (DH-583, FF-GG,
44-45 Rm 591).

Scenario #1
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

301

Event Description:

Scenario #

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

1 Event #

7,8,9

Page 111 of

150

CNS

EP/M/A/S000/E-2

FAULTED STEAM GENERATOR ISOLATION

PAGE NO.
230f 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Co

ntinued)

2)
S/G 1D Isol

3)

1CA-42B (CA Pmp B Disch To

).

1CA-38A (CA Pmp 1 Disch To

S/G 1D Isol).

2)

3)

Perform the following:

a) CLOSE 1CA-40 (CA Pump

1B Flow To S/G 1D).
b) Dispatch operator to close
1CA-42B (CA Pmp B Disch
To S/G 1D Isol) (DH-586,
DD-EE, 43-44, Rm 591).

c) IE exterior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-39 (CA Pump 1B Disch
To S/G 1D Ctrl Inlet 1sol)
(AB-551, BB, 49-50, Rm
250) (Ladder needed) (Key
#633).

Perform the following:

__a) CLOSE 1CA-36 (CA Pump

#1 Flow To S/G 1D).
b) Dispatch operator to close
1CA-38A (CA Pmp 1 Disch
To S/G 1D Isol) (DH-584,
DD-EE, 43-44, Rm 591).

c) IE exterior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
aperator to unlock and close
1CA-35 (CA Pump No 1
Disch To S/G 1D Ctr Inlet
Isol) (AB-555, BB-50, Rm
250) (Ladder needed) (Key
#633).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 112 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 24 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
10. (Continued)
c. Verify the following blowdown
isolation valves - CLOSED:
__ 1) 1BB-8A (S/G 1D Bldwn Cont 1) CLOSE valve.
Isol Insd).
__2) 1BB-147B (S/G 1D Bldwn Cont 2) Perform the following:
Isol Byp).

__a) CLOSE valve.

b) IE valve will not close AND
1BB-8A open, THEN perform
the following:

__ (1) Ensure"S/G D BLDWN
FLOW CTRL" -
CLOSED.

{(2) Dispatch operators to
ensure the following
valves - CLOSED:

= 1BB-147B (S/G 1D
Bldwn Cont Isol Byp)
(DH-582, EE-FF, 44,
Rm 591)

__* 1BB-80 (1D S/G
Blowdown Penetration
Valve Test Isal)
(DH-583,EE-FF, 44,
Rm 591).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 113 of 150
Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/
CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/AADD0E-2 25 of 28
Revision 16

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

10. (Continued)
3)

1BB-10B (S/G 1D Bldwn Cont
Isol Otsd).

WHEN NC T-Hots start to trend up,
THEN dump steam from intact SIG
PORVs to stabilize NC T-Hots.

3) Perform the following:

__a) CLOSE valve.

b) IF valve will not close AND
1BB-8A open, THEN perform
the following:

(1) Ensure "S/G D BLDWN
FLOW CTRL" -
CLOSED.

(2) Dispatch operators to
ensure the following
valves - CLOSED:

s 1BB-10B (S/G 1D
Bldwn Cont Isol Otsd)
(DH-582, EE-FF, 44,
Rm 591)

__« 1BB-80 (1D SIG
Blowdown Penetration
Valve Test Isol)
(DH-583,EE-FF, 44,
Rm 591).

Scenario #1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 114 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 26 of 28
Revision 16
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12.  Verify secondary radiation 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.

c. Perform at least one of the following:

+ Notify Chemistry to sample all S/Gs

for activity
OR
___» Notify RP to frisk all cation columns
for activity.
d. Verify the following EMF trip 1 lights - _d. GO TO EP/1/A/5000/E-3 (Steam
DARK: Generator Tube Rupture).

e 1EMF-33 (Condenser Air Ejector
Exhaust)

___* 1EMF-26 (Steamline 1A)
___* 1EMF-27 (Steamline 1B)
__* 1EMF-28 (Steamline 1C)
__* 1EMF-29 (Steamline 1D).

__e. Verify S/G(s) fault - INSIDE e. Request RP to perform the following:
CONTAINMENT.

__ 1) Meonitor area of steam fault for
radiation.

__ 2} Notify Control Room of any
abnormal radiation conditions.

Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 115 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/M/ARDODE-2 27 of 28
Revision 16

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)
WHEN activity results reported, THEN
notify Station Management to
evaluate S/G(s) activity results.

13.  Verify S/l termination criteria:

__a NC subcooling based on core exit a.
T/Cs - GREATER THAMN 0°F.

‘G)
o

TO Step 14.

b. Werify secondary heat sink as follows: __ b

|lﬁ')
o

TO Step 14.

* Any intact S/G N/R level -
GREATER THAN 11% (29% ACC)

OR

__* Total feed flow to intact S/Gs -
GREATER THAN 450 GPM.

__ €. NC pressure - STABELE OR C.
TRENDING UP.

|G')
O

TO Step 14.

d. Pzrlevel - GREATER THAN 11% d. GO TO Step 14.
(30% ACC).

& GO TO EP/M/A/MSDO0/ES-1.1 (Safety
Injection Termination).

14. GO TO EP/1/A/5000/E-1 (Loss of
Reactor or Secondary Coolant).

Scenario #1 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 1 Event #

secure on S/I

7,8,9 Page 116 of 150

Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

CNS SAFETY INJECTION TERMINATION PAGE NO.
EP/M/A/SO00/ES-11

2 of B8
Revision 35

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

1.

2.

C. Operator Actions

IE AT ANY TIME B/O occurs, THEN
restart S/l equipment previously on.

Monitor Enclosure 1 (Foldout Page).

Mote to Evaluator:

Enclosure 1 can be found as Attachment 11 in
the back of this document.

Reset the following:

a. ECCS.

b, D/G load sequencers.

c. Phase A.
d. Phase B.

a. Locally reset ECCS. REFER TQ
EP/M1/A/5000/G-1 (Generic
Enclosures), Enclosure 4 (ECCS
Master Reset).

b. Dispatch operator to open affected
sequencer(s) control power breaker:

& 1EDE-FO1F (Diesel Generator Load
Sequencer Panel 1DGLSA)
(AB-577, BB-46, Rm 496)

___*« 1EDF-FO1F (Diesel Generator Load
Sequencer Panel 1DGLSB)
(AB-560, BB-46, Rm 372).

Scenario #1
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description

301 Scenario # 1 Event #

7,8,9 Page 117 of 150

: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to

secure on S/I

CNS SAFETY INJECTION TERMINATION PAGE NO.
EP/1/ABOOVES-11 3 of 58
Revision 35
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
3.  Establish VI to Containment as Perform the following:
follows:
a. Align N2 to Pzr PORVYs by opening
__® Ensure 1VI-77B (VI Cont Isol) - OPEN the following valves:
___ & Verify VI pressure - GREATER THAN & 1NI-438A (Emer N2 From CLA A To
85 PSIG. TNC-34A)
__® 1NI-439B (Emer N2 From CLA B To
1NC-32B).
b. IE VI pressure less than 85 PSIG,
THEN periorm the following:
__ 1) Dispatch operator to ensure proper
W1 compressor operation.
__ 2) Restore VI while continuing with
this procedure. REFER TO
AP/D/A/5500/022 (Loss of
Instrument Air).
__ 4. Ensure only one NV pump - ON.
5. Verify NC pressure - STAELE OR Perform the following:
TRENDING UP.
__a. Ensure Pzr spray valves - CLOSED.
b, IE NC pressure continues to trend
down, THEN GO TO
EP/M/A/S000/ES-1.2 (POST LOCA
Cooldown and Depressurization).
6. Verify V| pressure - GREATER THAN In subsequent steps, Control Room
50 PSIG. control is lost for the following valves
and local operation will be required:
* INV-294 (NV Pmps A&B Disch Flow
Ctrl)
___* 1NV-309 (Seal Water Injection Flow).
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 118 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS SAFETY INJECTION TERMINATION PAGE NO.
EP/M1/ARDDDES-1 1 4 of 58
Revision 35
ACTION/EXPECTED RESPONSE RESPONSE MWOT OBTAINED

7. Isolate NV S/l flowpath as follows:

a. Werify the following valves - OPEN: a. IE NV pump suction aligned to
discharge of ND pumps in Cold Leq
. %%3&2.& {NV Pumps Suct From Recirc, THEN perform the following:
__ 1y Align charging with NV miniflow
__* 1NV-253B (NV Pumps Suct From isolated. GO TO EP/1/A/5000/G-1
FWST). (Generic Enclosures),

Enclosure 13 (Aligning Charging
With NV Miniflow Valves Closed).

2) GOTO Step 3.

b. Werify the following valves - OPEN: b. Perform the following:
. HNE-QDSA (NV Pumps A&B Recirﬂ 1y OPEN affected valve(s).
50
2} IE TNV-203A AND 1NV-202B
___* 1NV-202B (NV Pmps A&B Recirc open, THEN GO TO Step 7.c.
Isol).

3) Dispatch operator to open affected
valve(s):

* INW-203A (NV Pumps A&B
Recirc Isol) (AB-554, HH-JJ,
54-55, Rm 231) (Ladder
needed)

___# 1NV-202B (NV Pmps A&B
Recirc Isol) (AB-554, HH-JJ,
54-55, Rm 231) (Ladder
needed).

4) Align charging with NV miniflow
isolated. GO TO EP/1/A/5000/G-1
I{GE‘F‘IE”C Enclosures),

Enclosure 13 (Aligning Charging
With NV Miniflow Valves Closed).

5) WHEN 1NV-203A AND
TNY-202B open, THEN charging
flow may be reduced below
80 GPM.

6) GOTOStep .

ocendario #1 Ldldwid ZUZ 1 NIRKU EXdIT
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 1 Event # 7,8,9 Page 119 of 150

Event Description: Steam Line Break Inside Containment / MSIVs fail to close on MSI / Aux. Bldg. UFXFs fail to
secure on S/

CNS SAFETY INJECTION TERMINATION PAGE NO.
EP/M/ARODOES-1 1 hof b8
Revision 35
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7. (Continued)

¢. CLOSE the following valves: c. Perform the following:

e INI-9A (NV Pmp C/L Inj Isol) 1) Dispatch operator to close affected
valve(s). REFER TO the following

e INI-10B (NV Pmp C/L Inj Isol). enclosure(s) for affected valve(s):

* EP/1/A/DD00/G-1 (Generic

- Enclosures), Enclosure 5
This is the end of the scenario. At the lead __ = EPM/AMS000/G-1 (Generic
evaluators discretion, the scenario may be Enclosures), Enclosure 7
terminated by having the booth operator place (Locally Close TNI-10B).
e __2) Do not continue until both 1NI-9A

and 1NI-10B - CLOSED.

8. Establish charging as follows:

a. Verify all of the following valves -

o

. IF all valves closed, THEN perform

OPEN: the following:
___» TNV-44A (NC Pmp A Seal Supply __ 1) OPEN 1NV-309 (Seal Water
Cont Isol) Injection Flow).
& INV-55A (NC Pmp B Seal Supply 2} IE control of TNW-309 lost from
Cont Isol) Control Room, THEN dispatch
operator with radio to open
__* INV-66A (NC Pmp C Seal Supply TNV-311 (Seal Wir Inj Flow Ctrl
Cont Isol) Byp) (AB-555, JJ-54, Rm 233).
__ # INV-TTA (NC Pmp D Seal Supply 3) OPEN the following valves:
Cont Isol).

___® INVW-312A (Chrg Line Cont Isol)
__ & 1NV-314B (Chrg Line Cont Isol}.

(RNO continued on next page)
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Attachment List

Scenario 1

ATTACHMENT 1 - Crew Critical Task Summary

ATTACHMENT 2 - Shift Turnover Information

ATTACHMENT 3 - AP/1/A/5500/021 Enclosure 1 (Foldout Page)

ATTACHMENT 4 - AP/1/A/5500/003 Enclosure 3 (Rod Insertion Limit Boration)

ATTACHMENT 5- AP/1/A/5500/028 Enclosure 1 (Foldout Page)

ATTACHMENT 6 - EP/1/A/5000/E-0 Enclosure 1 (Foldout Page)

ATTACHMENT 7 - EP/1/A/5000/E-0 Enclosure 5 (VX System Operation)

ATTACHMENT 8 - EP/1/A/5000/E-0 Enclosure 2 (Ventilation System Verification)

ATTACHMENT 9 - EP/1/A/5000/E-0 Enclosure 4 (NC Temperature Control)

ATTACHMENT 10 EP/1/A/5000/E-2 Enclosure 1 (Foldout Page)

ATTACHMENT 11  EP/1/A/5000/ES-1.1 Enclosure 1 (Foldout Page)

ATTACHMENT 12 - Scenario Specific Technical Specifications
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ATTACHMENT 1

CREW CRITICAL TASK SUMMARY

SAT UNSAT CT# CRITICAL TASK

Runback the Main Turbine prior to Main Turbine Trip (must
be below amps for 332 MW within 3.5 minutes).

Close MSIVs and isolate CA flow to the faulted S/G prior to a
2 severe challenge (Orange or Red Path) to the NC Integrity
CSF status tree.

Comments:

Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 2

SHIFT TURNOVER INFORMATION

Unit 1 Status

Power Level

Power History

NCS Boron

Xenon

50 %

MOL

1117 PPM

per OAC

Controlling Procedure

The steps up to step 3.52 are complete.

OP/1/A/6100/003 (Controlling Procedure for Unit Operation), Enclosure 4.1 (Power Increase).

Other Information Needed to Assume the Shift

Unit 1 is at 50% power at the MOL. Unit 2 is at 100% power. Direction for the crew is to raise

reactor power to 100%. A reactivity plan has been provided by Reactor Engineering for raising

reactor power.

AOs Available

Eight AOs are available as listed on the status board

METEOROLOGICAL CONDITIONS

Upper wind direction = 125 degrees, speed = 3 mph
Lower wind direction = 127 degrees, speed = 4.5 mph

Forecast calls for clear skies over the next 24 hours.

Scenario #1
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ATTACHMENT 3

CNS LOSS OF COMPONENT COOLING PAGE NO.

APITIA5500/021 Enclosure 1 - Page 1 of 2 Ft;é%.figlizoﬁng 48

Foldout Page

1.  SSF Manning Criteria:

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

IF AT ANY TIME KC AND NV seal cooling for any NC pump lost, THEN perform the
following:

__a. Dispatch operator o SSF to establish NC pump seal injection. REFER TO
EP/M1/AB000/G-1 (Generic Enclosures), Enclosure 19 (Establishing NC Makeup/Seal
Injection From The SSF).

b. IF 1EMXS de-energized, THEN perform the following:

1) Dispatch operator to 1ETA switchgear room to align alternate power supply to
1EMXS. REFER TO EP/1/A/S000/G-1 (Generic Enclosures), Enclosure 20 {Align
Alternate Power Supply To 1EMXS).

2) Notify operator at SSF (Ext. 5251 or 5212) operator has been dispatched to align
alternate power supply to 1EMXS.

2. NC Pump Trip Criteria:
* |F any of the following NC pump trip criteria met:

___* KC flow unavailable to NC pumps - GREATER THAN 10 MINUTES
OR

___ = #1 Seal outlet temperature - GREATER THAN 235°F
OR

___ = | ower bearing temperature - GREATER THAN 225°F
OR

___ = Motor bearing temperature - GREATER THAN 195°F,

__THEN GO TO Enclosure 6 (Rx Trip Sequence).
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ATTACHMENT 3

APMIASS500/021

CNS LOSS OF COMPONENT COOLING PAGE NO.
23 of 59

Enclosure 1 - Page 2 of 2 Revision 48

Foldout Page

NOTE The following step prevents damage to the 1B2 KC pump as a result of
deadheading. (NCR #01406467)
3. IF AT ANY TIME the following conditions met:
___* Train B KC non-essential header isolation valves - CLOSED
AND
___®» 1KC-81B (KC To ND Hx 1B Sup Isol) - CLOSED,
__THEN ensure less than 2 Train B KC pumps - IN SERVICE.
NOTE Monitoring of the following steps must continue while KC malfunction
exists even If a transition is made to the emergency procedures.
4. IF AT ANY TIME both trains of KC lost, THEN RETURN TO Section C. (Operator
Actions), Step 2.
5. IF operators dispatched to align alternate cooling to NV pump 1A, THEN perform the
following:
__a. WHEN alternate cooling aligned, THEN perform Enclosure 5 (Maximize NV Pump Run
Time), Step 7.
6. IF AT ANY TIME KC cooling to operating KF pump(s) lost, THEN perform the
following:
__ = IF annunciator 1AD-13, D/6 "KF PUMP A MTR CLR HI TEMP" lit, THEN secure 1A KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).
__ = IF annunciator 1AD-13, D/7 "KF PUMP B MTR CLR HI TEMP" lit, THEN secure 1B KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).
Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 4

CNS LOAD REJECTION PAGE NO.
AP/MIA/SS00/003 53 of 55
Enclosure 3 - Page 1 of 2 g
Rod Insertion Limit Boration Revision 47
CAUTION Failure to initiate boration within one hour of exceeding rod
insertion limits may violate Tech SPEC 3.1.6.
NOTE OAC point C1L4409 (Ctrl Bank Tech Spec Insertion Lmt Reached) and
R.0.D Book (Section 2.2) provide rod insertion limit indication.
1. IF control rods cannot be maintained above rod insertion limits, THEN perform the

following:
a. Stop any dilutions in progress.
b. Ensure control rods restored above insertion limits within 2 hours of exceeding limits.

c. Ensure compliance with Tech Spec 3.1.6 (Control Bank Insertion Limits).

2. Perform one of the following to restore control rods above insertion limits:

a. IEinitial reactor power was 100%, THEN borate NC System as required to restore
control rods above insertion limits. REFER TO Unit 1 R.O.D. book, section 4.8
(Reactivity Data Sheet).

Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 4

CNS LOAD REJECTION PAGE NO.

APMIASS00/003 54 of 55

Enclosure 3 - Page 2 of 2 -
Rod Insertion Limit Boration Revision 47

2. (Continued)

b.

IF initial reactor power was less than 100% OR Unit 1 R.0.D. book, section 4.8
(Reactivity Data Sheet) is NOT available, THEN perform the following as required to
restore control rods above insertion limits:

NOTE OQAC point C1P1448 (Low Bank Insertion Limit Margin) and R.0.D Book
(Section 2.2) provide rod insertion limit indication.

1) Determine control rod insertion limit.

2) Calculate "A" (reactivity difference between required rod position and current rod
position). REFER TO Unit 1 R.O.D. book section 5.6.3.

R = Required rod position IRW PCM
P = Current rod position IRW PCM
(R-P=A PCM).

3) Determine "B" (differential boron worth). REFER TO Unit 1 R.O.D. book section 5.5
PCM/PPM.

4) Calculate "C" (difference in reactivity) as follows:

AfB=C PPM.

5) Calculate "D" (required boron concentration) as follows:
E = Current Boron concentration PPM.
E+C=D PPM.
6) Determine required boric acid needed to raise NC System boron concentration to

value "D" calculated in Step 2.b.5. REFER TO Unit 1 R.0.D. book table 4.1 or
REACT Boration/Dilution module.

NOTE * The boric acid added to the NC System should be added in several

increments within the first hour of the runback.

+ Due to the post transient Xenon build-in rate, the total boric acid value
calculated in Step 2 b 6, may not need to be added to restore control rods
above insertion limits.

7)

Borate NC System as required to restore control rods above insertion limits.

Scenario #1
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ATTACHMENT 5

CNS SECONDARY STEAM LEAK PAGE NO.
APMIASS500/026 26 of 43

Enclosure 1 - Page 1 of 2 Revision 12

Foldout Page

1. Reactor trip criteria:
IF AT ANY TIME containment pressure reaches 1.2 PSIG, THEN perform the following:
__a. Ensure Unit 1 reactor tripped.
___ b, Ensure S/l initiated.
c. CLOSE the following valves:
= AIIMSIVs
__ = AIlMSIV bypass valves.
__d. GO TO EP/1/A/5000/E-0 {Reactor Trip or Safety Injection).
IE any of the following conditions exist:
__ = Steam leak endangering personnel or jeopardizing plant equipment
__® 5/G levels - TRENDING DOWN IN UNCONTROLLED MANNER
__® Tavg 5°F less than T-Ref AND trending down in uncontrolled manner
___* Reactor power - TRENDING UP IN UNCONTROLLED MAMNER
__* Secondary condensate inventory - TRENDING DOWN IN UNCONTROLLED MANNER,
THEN perform the following:
__a. Trip Unit 1 reactor.
b. CLOSE the following valves:
= AllMSIVs
___® AIIMSIV bypass valves.
__ €. GO TO EP/1/A/5000/E-0 (Reactor Trip or Safety Injection).
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ATTACHMENT 5

CNS SECONDARY STEAM LEAK PAGE NO.
APIMIAS500/028 27 of 43
Enclosure 1 - Page 2 of 2 Revision 12

Foldout Page

2 Uncontrolled cooldown:
IF Tavg less than 554°F AND trending down, THEN perform one of the following:
 |F reactor power less than 1%, THEN perform the following:
a. CLOSE the following valves:
__® AllMSIVs
___® Al MSIV bypass valves.
b. IE cooldown continues, THEN perform the following:
__ 1) Trip Unit 1 reactor.
__2) GO TO EP/1/A/5000/E-0 (Reactor Trip or Safety Injection).
e |F reactor power less than 69%, THEN perform the following:
__a. Trip Unit 1 turbine.
b IF cocldown continues, THEN perform the following:
1) Trip Unit 1 reactor.
2) CLOSE the following valves:
___® AllMSIVs
___ = All MSIV bypass valves.
3) GO TO EPR/1/A/5000/E-0 (Reactor Trip or Safety Injection).
c. REFER TO AP/1/A/5500/002 (Turbine Generator Trip).

3. IF steam leak size goes up, THEN RETURN TO C. (Operator Actions), Step 2.
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ATTACHMENT 6

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 34 of 49
Enclosure 1 -Page 1of 3 Revision 46

Foldout Page

1. NC Pump Trip Criteria:

* |F the following conditions satisfied, THEN trip all NC pumps while maintaining seal
injection flow:

* Any NV or NI pump - DELIVERING S/ FLOW TO NC SYSTEM
¢ NC subcooling based on core exit T/Cs - LESS THAN OR EQUAL TO 0°F
* Reactor power - LESS THAN 5%.

2. Open Phase Criteria:
 |F operating NV AND KC pumps automatically trip, THEN perform the following:
a_ Start the following pumps on opposite train-
e NV pump
¢ KC pumps
* RN pump.

b. IF pumps do not start, OR frip after starting, THEN restart pumps on
previously operating train.

c. IE all KC pumps off, THEN ensure all NC pumps - OFF.

d. IF Unit 2 4160V bus energized by Unit 1 busline, THEN immediately notify Unit 2 to
perform same actions on Unit 2.

3. CA Suction Source Switchover Criterion:

* |[F 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of S/IG
Feedwater).

4. Position Criteria for 1INV-202B and 1NV-203A (NV Pumps A&B Recirc Isol):

* |F NC pressure less than 1500 PSIG AND NV 5/ flowpath aligned, THEN CLOSE
TNV-202B and TNV-203A.

* |F NC pressure greater than 2000 PSIG, THEN OPEN 1NV-202B and 1NV-203A.
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ATTACHMENT 6

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.

EP//A/S000/E-0 Enclosure 1 - Page 2 of 3 Rgéiiglizoilgdﬁ

Foldout Page

NOTE CA flow control valves fail open on CA auto start. Isolating flow with the
motor operated isolation valve will not require re-isolation on subsequent
CA auto starts.
5. Ruptured S/G CA Isolation Criteria:
* |F both the following conditions met, THEN stop CA flow to affected S/G(s):

* | evel going up in uncontrolled manner or radiation level in that S/G abnormal

* N/R level - GREATER THAN 11% (29% ACC).

NOTE CA flow control valves fail open on CA auto start. Isolating flow with the
motor operated isolation valve will not require re-isolation on subseguent
CA auto starts.

6. Faulted S/G CA isolation Criteria:
* IF all the following conditions met, THEN stop CA flow to affected S/G:
* 5/G pressure trends down in uncontrolled manner or completely depressurized
* Only one S/G diagnosed as faulted
* Secondary heat sink criteria met:
» Total CA flow - GREATER THAN 450 GPM
COR

* ANY S/G(s) N/R level - GREATER THAN 11% (29% ACC).
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ATTACHMENT 6

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 36 of 49
Enclosure 1 - Page 3 of 3 Revision 46

Foldout Page

7. NS Pump Trip Criterion:
® |F NS pump in recirc and S/l occurs, THEN perform one of the following:
* IF frain affected ECCS and D/G load sequencer - RESET, THEN stop NS pump
OR
* WHEN sequencer loading complete, THEN perform the following for affected train:
a. Notify Control Room Supervisor.
b. Reset ECCS.
c. Reset D/G load sequencer.
d. Secure NS pump.
e IF AT ANY TIME B/O occurs, THEN restart S/l equipment previously on.
8. IE AT ANY TIME KC cooling to operating KF pump(s) lost, THEN perform the
following:

* |F annunciator 1AD-13, D/6 "KF PUMP A MTR CLR HI TEMP" lit, THEN secure 1A KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).

* |F annunciator 1AD-13, D/7 "KF PUMP B MTR CLR HI TEMP" lit, THEN secure 1B KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).
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ATTACHMENT 7

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0 ; 49 of 49
Enclosure 5 - Page 1 of 1 -
VX System Operation Revision 46
ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAINED
1. Verify the following containment air __IF equipment not in proper alignment,
return fan dampers - OPEN: THEN align equipment.
___* ARF-D-2 (ARF-1A Ret Fan Damper)
(1MD-4, I/5)
___* ARF-D-4 (ARF-1B Ret Fan Damper)
(1MD-4, 1/8).
2. Verify the following equipment IF e qmpment not in proper alignment,
alignment: THEN perform the following:
& VXA (HSF-1A Inlt Isol) (1MD-4, 1/6) a. IF containment pressure less than
- OPEN 0.3 PSIG, THEN verify the following
Monitor Light Panel Group 1 Sp lights
__ # 1WX-2B (HSF-1B Inlt Isol) (1MD-4, I/7) - DARK:
- OPEN
__* i3
__ = ARF-1A (Cont Air Return Fan) (1MD-4,
IF3) - ON e |10,
___* ARF-1B (Cont Air Return Fan) (1TMD-4, ___b. Align or start affected component(s).
1/10) - ON
__c. IFany VX System equipment cannot
__® HSF-1A (H2 Skimmer Fan) (1MD-4, be started, THEN REFER TO
I/4) - ON OP/1/A/6450/010 (Containment
Hydrogen Control Systems), for
__® HSF-1B (H2 Skimmer Fan) (1MD-4, further actions.
I/9) - ON.
3. Verify containment air return fans
operate as containment pressure
changes as follows:
___ = |[F AT ANY TIME containment pressure
greater than 0.9 PS1G, THEN ensure
containment air return fans - ON.
* |[F AT ANY TIME containment pressure
less than 0.3 PSIG, THEN ensure
containment air return fans - OFF.
Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 37 of 49
Enclosure 2 - Page 1 of 6 -
Ventilation System Verification Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

1. Verify proper VC/YC operation as
follows:

a. Verify one train of the following a. Perform the following:
equipment in operation:
1) Shift operating VC/YC trains.

___# XC chiller REFER TO EP/1/A/5000/G-1
__* CR AHU-1 (Generic Enclosures),

___® CRA AHU-1 Enclosure 17 (Shifting Operating
__* CRAPFT-1. VC/YC Trains).

2} IE no train can be properly aligned,
THEN dispatch operator and
IAE/Maintenance fo restore at
least one train of VC/YC. REFER
TO the following:

__ & OP/0/A/6450/011 (Control Room
Area Ventilation/Chilled Water
System)

= EMJ0/ASS200/001
(Troubleshooting Cause For
Improper Operation of VC/YC

System).
b. Verify the following alarms - DARK: b. IF chlorine odor detected in Control
Room, THEN perform the following
___* 1AD-18, AJB "UNIT 1 INTAKE HI based on the status of given alarms:
CHLORINE 1A"
1) IE detectors on both unit intakes in
__® 1AD-18, B/8 "UNIT 1 INTAKE HI alarm, THEN perform the
CHLORINE 1B" following:
__* TAD-18, D/8 "UNIT 2 INTAKE HI a) Ensure the following VC intake
CHLORINE 2A" dampers - CLOSED:
__® TAD-18, E/8 "UNIT 2 INTAKE HI __® 1VC-5B (CRA Filt Inlet)
CHLORINE 2B". ___# 1VC-6A (CRA Filt Inlet)
___® 2VC-5B (CRA Filt Inlet)
___® 2VC-6A (CRA Filt Inlet).
__b) GO TO Step 1.d.
(RNO continued on next page)
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ATTACHMENT 8

CNS
EP/1/AS000/E-0

REACTOR TRIP OR SAFETY INJECTION

Enclosure 2 - Page 2 of 6
Ventilation System Verification

PAGE NO.
36 of 49
Revision 46

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

1. (Continued)

c. Ensure the following VC dampers -
OPEN:

__ = 1VC-5B (CRA Filt Inlet)
 1VC-6A (CRA Filt Inlet)
e 2VC-5B (CRA Filt Inlet)
e 2VC-6A (CRA Filt Inlet).

2} IE Unit 1 intake HI chlorine
detector(s) in alarm, THEN
perform the following:

a) Ensure the following VC
dampers - CLOSED:

__ = 1VC-5B (CRA Filt Inlet)
e 1VC-6A (CRA Filt Inlet).

b} Ensure the following dampers -
OPEN:

' 2VC-5B (CRA Filt Inlet)
 ® 2VC-6A (CRA Filt Inlet).

c) GO TO Step 1.d.

3} IF Unit 2 intake Hi chloring
detector(s) in alarm, THEN
perform the following:

a) Ensure the following VC
dampers - CLOSED:

__ = 2VC-5B (CRA Filt Inlet)
« 2VC-6A (CRA Filt Inlet).

b} Ensure the following dampers -
OPEN:

__ 1VC-5B (CRA Filt Inlet)
 » 1VC-6A (CRA Filt Inlet).

c) GO TO Step 1.d.

Scenario #1
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0 39 of 49
Enclosure 2 - Page 3 of 6 -
Ventilation System Verification Revision 46
ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAINED
1. (Continued)
d. Repeat Step 1 of this enclosure uniil
notified by station management as
follows:
___® Atleast once every 8 hours
OR
___* Any time VC/YC related
annunciators on 1AD-18 actuate.
2. Ensure proper VA System operation
as follows:
* Ensure the following fans - OFF:
__* ABUXF 1A
___® ABUXF 1B.
* Ensure VA system filter in service as
follows:
__* 1ABF-D-12 & 19 (VA Filter A Bypass
Dampers) - CLOSED
___* 1ABF-D-5 & 20 (VA Filter B Bypass
Dampers) - CLOSED.
* Ensure the following fans - ON:
__® ABFXF-1A
__* ABFXF 1B.
Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 8

CNS

EP/1/AS000/E-0

REACTOR TRIP OR SAFETY INJECTION PAGE NO.

Enclosure 2 - Page 4 of 6
Ventilation System Verification

40 of 49
Revision 46

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

3. Verify proper VE System operation as
follows:

__a VEfans-ON.

__b. Annulus pressure - BETWEEN
-1.4 IN. WC AND -1.8 IN. WC.

__a_ Startfan(s).

b. Perform the following:

1} IE annulus pressure more positive
than -1.4 in. WC, THEN perform
the following:

a) Verify flow indicated on the
following indications:

__* 1VEP5180 (VE 1A Flow To
Stack)

__* 1WVEP5200 (VE 1B Flow To
Stack).

b) IE flow not indicated, THEN
dispatch operator to verify
status of the following dampers
based on their local indication
or their operating piston rods
being extended 4" to 6"

* 1AVS-D-2 (VE A Trn Recirc
Damp) (AB-603, JJ-51, Rm
500) - CLOSED

 1AVS-D-7 (VE B Trn Recirc
Damp) (AB-603, HH-52, Rm
500) - CLOSED

e 1AVS-D-3 (VE A Trn Exh
Damp) (AB-603, JJ-52, Rm
500) - OPEN

* 1AVS-D-8 (WVE B Trn Exh

Damp) (AB-603, HH-52, Rm
500) - OPEN.

(RNO continued on next page)

Scenario #1

Catawba 2021 NRC Exam

Page 136 of 150



ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0

Enclosure 2 - Page 5 of 6
Ventilation System Verification

41 of 49
Revision 46

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

3. (Continued)

c. Repeat Step 3.b every 30 minutes
until notified by Station Management.

-9

)

Consult plant engineering staff
and notify IAE/Maintenance to
troubleshoot and repair.
REFER TO EM/1/A/5200/002
(Troubleshooting Cause For
WE System Hi/Lo Pressure).

GO TO Step 3.c.

2} IF annulus pressure more negative
than -1.8 in. WC, THEN perform
the following:

a)

b)

c)

Determine which VE train
indicates highest discharge
flow to stack.

Within 2 hours, ensure VE train
that indicates highest discharge
flow to stack secured.

Consult plant engineering staff
and notify IAE/Maintenance to
troubleshoot and repair.
REFER TO EM/1/A/5200/002
(Troubleshooting Cause For
WE System Hi/Lo Pressure).
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0 42 of 49

Enclosure 2 - Page 6 of 6 Revision 46

Ventilation System Verification

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

4. Record time ventilation systems
verified on following table:

TIME SYSTEM INITIALS

LWL, VE)
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ATTACHMENT 9

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/IA/S000/E-0 Enclosure 4 - Page 1 of & R‘;igg?m
NC Temperature Control
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

1. Verify any NC pump - ON. Perform the following:

a. Use NC T-Colds to determine NC
temperature as required in
subsequent steps.

b. GO TO Step 4.

2. Use NC T-Avg to determine NC
temperature as required in subsequent
steps.

[
i

IE AT ANY TIME all NC pumps tripped,
HEN use NC T-Colds to determine NC
temperature as required in subsequent

steps.

4. Verify one of the following: GO TO Step 8.

* NC temperature - STABLE AT LESS
THAN OR EQUAL TO 557°F

OR
* NC temperature - TRENDING TO

557°F.

3. Continue to monitor NC temperature.

6. Notify Control Room Supervisor of NC
temperature control status.

Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 9

CNS REACTOR TRIP OR SAFETY INJECTION
EP/1/AS000/E-0

Enclosure 4 - Page 2 of &
NC Temperature Control

PAGE NO.
45 of 49
Revision 46

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

Do not continue in this enclosure until
one of the following occurs:

* NC temperature - GREATER THAN
557°F AND TRENDING UP IN AN
UNCONTROLLED MANNER

OR

* NC temperature - GREATER THAN
557°F AND STABLE

OR
s NC temperature - LESS THAN

557°F AND TRENDING DOWN IN
UNCONTROLLED MANNER.

Verify NC temperature - LESS THAN
557°F AND TRENDING DOWN.

Perform the following:

a. IF NC temperature greater than 557°F
AND frending up, THEN stabilize NC
temperature at 557°F as follows:

1} IE steam dumps available, THEN
use steam dumps.

2} IE steam dumps not available,
THEN use 5/G PORVs.

b. IE the following conditions exist:

* NC temperature greater than 357°F
and stable

* Time and manpower available,

THEN stabilize NC temperature at
537°F as follows:

1) IF steam dumps available, THEN
use steam dumps.

2} IF steam dumps not available,
THEN use 5/G PORVSs.

c. GO TO Step 10.

Scenario #1

Catawba 2021 NRC Exam

Page 140 of 150



ATTACHMENT 9

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/IA/S000/E-0 Enclosure 4 - Page 3 of & R‘Liig}:;?'iﬁ
NC Temperature Control
ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAINED
9.  Attempt to stop NC cooldown as
follows:
a. Ensure all steam dumps - CLOSED.
b. Ensure all 3/G PORVs - CLOSED. b. IF any S/G PORV cannot be closed,
THEN CLOSE its isolation valve.
c. Ensure S/G blowdown isolated.
d. CLOSE the following valves:
* 1SM-77A (S/G 1A Ott Hdr Bldwn
CIV)
* 1SM-76B (S/G 1B Otit Hdr Bldwn
CIV)
& 1SM-75A (S/G 1C Otit Hdr Bldwn
CIV)
* 1SM-74B (S/G 1D Otlt Hdr Bldwn
CiV}).
e. Verify MSR Second Stage steam e. Perform the following:
supply valves - CLOSED
1) CLOSE MSR Second Stage steam
* THM-1 (MSRH 1A&1B SSRH Stm supply valve(s).
Source)
2} IE steam flowpath cannot be
* THM-2 (MSRH 1C&1D SSRH Stm isolated from Control Room, THEN
Source). CLOSE the following valves:
& Al MSIVs
e All MSIV bypass valves.
Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 9

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/IA/S000/E-0 Enclosure 4 - Page 4 of & Rﬂteziglizoigriﬁ
NC Temperature Control
ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAINED
9. (Continued)
f. Depress and hold "S/V BEFORE
SEAT DRN" "CLOSE" pushbutton
(1MC-3) to close the following valves:
* 13M-41 (Stop VIv #1 Before Seat
Drn)
* 1SM-44 (Stop Viv #2 Before Seat
Drn)
* 15M-43 (Stop Viv #3 Before Seat
Drn)
& 1SM-42 (Stop Vv #4 Before Seat
Drn).
g. Verify NC cooldown - STOPPED. g. IF cooldown continues, THEN
THROTTLE feed flow as follows:
1) IE 3/G N/R level less than 11%
(29% ACC)in all 3/G's, THEN
THROTTLE feed flow to achieve
the following:
* Minimize cooldown
* Maintain total feed flow greater
than 450 GPM.
2} WHEN N/R level greater than 11%
(29% ACC) in any S/G, THEN
THROTTLE feed flow further to
achieve the following:
* Minimize cooldown
* Maintain at least one S/G N/R
level greater than 11%
(29% ACC).
3) IF cooldown continues, THEN
CLOSE the following valves:
* All MSIVs
* All MSIV bypass valves.
Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 9

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0 48 of 49

Enclosure 4 - Page 5 of & Revision 46

NC Temperature Control

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

10. Continue to perform actions of this
enclosure as required to ensure one of
the following:

¢ NC temperature - STABLE AT LESS
THAN OR EQUAL TO 557°F

OR
* NC temperature - TRENDING TO
557°F.

11. Notify Control Room Supervisor of NC
temperature control status.

Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 10

CNS FAULTED STEAM GENERATOR ISOLATION PAGE NO.
EP/1M/A/S000/E-2 ; 28 of 28
Enclosure 1 -Page 1 of 1 Revision 16

Foldout Page

1. Cold Leg Recirc Switchover Criterion:
* IF FWST level lowers to 20% 1AD-9, D/& "FWST 2/4 LO LEVEL" lit}, THEN GO TO
EP/1/A/5000/ES-1.3 (Transfer to Cold Leg Recirculation).
2. CA Suction Source Switchover Criterion:
* |IF 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of S/G
Feedwater).
3. Position Criteria for 1NV-202B and 1NV-203A (NV Pumps A&B Recirc Isol):

¢ IF NC pressure less than 1500 PSIG AND NV S/ flowpath aligned, THEN CLOSE
TNV-202B and TNV-203A.

¢ |F NC pressure greater than 2000 PSIG, THEN OPEN 1NV-202B and 1NV-203A.

4. Ng to Pzr PORV Criteria:

» IF Containment pressure greater than or equal to 3 psig and VI isolated to Containment,
THEN align N to Pzr PORVs by opening the following valves:

* 1MNI-438A (Emer N2 From CLA A To TNC-34A)
* 1NI-439B (Emer N2 From CLA B To TNC-32B).

Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 11

CNS SAFETY INJECTION TERMINATION PAGE NO.

EPM/A/S000/ES-1.1 Enclosure 1 - Page 1 of 1 Rgé?.rigli:oﬁnﬁﬁ

Foldout Page

1. S/l Reinitiation Criteria:

* IF NC subcooling based on core exit T/Cs less than 0°F OR Pzr level cannot be
maintained greater than 11% (30% ACC), THEN perform the following:

a. Start one or more S/ pumps.

b. Realign NV S/l flow path. REFER TO EP/1/A/S000/G-1 (Generic Enclosures),
Enclosure 14 (NV Alignment To S/1 Mode).

c. IE Step 11 has been completed, THEN GO TO EP/1/A/S000/E-1 (Loss of Reactor or
Secondary Coolant).

2. Secondary Integrity Criteria:
« IF any unisolated S/G pressure trending down in uncontrolled manner OR completely
depressurized, THEN GO TO EP/1/A/5000/E-2 (Faulted Steam Generator Isolation).
3. Cold Leg Recirc Switchover Criterion:
* |[F FWST level lowers to 20% (1AD-9, D/8 "FWST 2/4 LO LEVEL"), THEN GO TO
EP/M/A/S000/ES-1.3 (Transfer to Cold Leg Recirculation).
4. CA Suction Source Switchover Criterion:

e |[F 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/ /A/5500/006 (Loss of SIG
Feedwater).

Scenario #1 Catawba 2021 NRC Exam
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3.7 PLANT SYSTEMS

ATTACHMENT 12

Event #3
KC Miniflow Valve 1KC-C3TA Failed Open

3.7.7 Component Cooling Water (CCW) System

LCO 3.7.7 Two CCW trains shall be OPERABLE.

APPLICABILITY: MODES 1,2, 3, and 4.

CCW System
377

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A One CCW train A NOTE
inoperable. Enter applicable
Conditions and Required
Actions of LCO 3.4.6,
"RCS Loops—MODE 4,
for residual heat removal
loops made inoperable by
CCW.
Restore CCW train to 72 hours
OPERABLE status.
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not | AND
met.
B.2 Bein MODE 5. 36 hours
Catawba Units 1 and 2 37741 Amendment Nos. 253/248

Scenario #1

Page 146 of 150

Catawba 2021 NRC Exam



ATTACHMENT 12

Event #3
KC Miniflow Valve 1KC-C3TA Failed Open CCW System
37T
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.7.71

NOTE
Isolation of CCW flow to individual compeonents dees not
render the CCW System inoperable.

Verify each CCW manual, power operated, and
automatic valve in the flow path servicing safety related
equipment, that is not locked, sealed, or otherwise
secured in position, is in the correct position.

In accordance with
the Surveillance
Frequency Control
Program

SR 3772

Verify each CCW automatic valve in the flow path
servicing safety related equipment that is not locked,
sealed, or otherwise secured in position, actuates to the
correct position on an actual or simulated actuation
signal.

In accordance with
the Surveillance
Frequency Control
Program

SR 3.7.7.3

Verify each CCW pump starts automatically on an actual
or simulated actuation signal.

In accordance with
the Surveillance
Frequency Control
Program

Catawba Units 1 and 2

Scenario #1
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ATTACHMENT 12

Event #5

1A NS Pump Loss of Power
Containment Spray System

366
3.6 CONTAINMENT SYSTEMS
3.6.6 Containment Spray System
LCO 366 Two containment spray trains shall be OPERABLE.
APPLICABILITY: MODES1, 2, 3,and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A One containment spray | A1 Restore containment spray | 72 hours
train inoperable. train to OPERABLE status.
B. Required Action and B.1 Be in MODE 3. & hours
associated Completion
Time not met. AND
B2 Bein MODES. 84 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3661 NOTE
Not required to be met for system vent flow paths opened
under administrative control.
Verify each containment spray manual and power In accordance with
operated valve in the flow path that is not locked, sealed, | the Surveillance
or otherwise secured in position is in the correct position. | Frequency Control
Program

(continued)

Catawba Units 1 and 2 3.6.6-1 Amendment Mos. 2827278

Scenario #1 Catawba 2021 NRC Exam
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ATTACHMENT 12

Event #5

1A NS Pump Loss of Power

Containment Spray System

3686
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3662 Verfy each containment spray pump's developed head at | In accordance with
the flow test point is greater than or equal to the required | the INSERVICE
developed head. TESTING

PROGRAM

SR 3663 Deleted.

SR 3664 Deleted.

SR 36.65 Venfythat each spray pump is de-energized and In accordance with
prevented from starting upon receipt of a terminate signal | the Surveillance
and is allowed to manually start upon receipt of a start Frequency Control
permissive from the Containment Pressure Control Program
System (CPCS).

SR 3666  Venfythat each spray pump discharge valve closes oris | In accordance with
prevented from opening upon receipt of a terminate the Surveillance
signal and is allowed to manually open upon receipt of a | Frequency Control
start permissive from the Containment Pressure Control Program
System (CPCS).

SR 366.7 Verify each spray nozzle is unobstructed. Following activities
which could result
in nozzle blockage

SR 36638 Venfy containment spray locations susceptible to gas In accordance with

accumulation are sufficiently filled with water.

the Surveillance
Frequency Control
Program

Catawba Units 1 and 2

Scenario #1
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ATTACHMENT 12

Event #6

Steam Leak on 1C Steam Generator )
Containment Pressure

364
3.6 CONTAINMENT SYSTEMS
3.6.4 Containment Pressure
LCO 364 Containment pressure shall be = -0.1 psig and < +0.3 psig.
APPLICABILITY: MODES 1,2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A Containment pressure A1 Restore containment 1 hour
not within limits. pressure to within limits.
B. Required Action and B1  Bein MODE 3. 6 hours
associated Completion
Time not met. AND
B2 Bein MODE5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3641 Venfy containment pressure is within limits. In accordance with
the Surveillance
Frequency Control
Program
Catawba Units 1 and 2 3.6.4-1 Amendment Mos. 263/259
Scenario #1 Catawba 2021 NRC Exam
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Appendix D Scenario Outline Form ES-D-1

Facility:

Catawba NRC Exam 2021  Scenario No.: 2 Op Test No.: 2021301

Examiners: Operators:  SRO

RO

BOP

Initial Conditions: Unit 1 is at 75% power at the MOL. Unit 2 is at 100% power.

Turnover: Unit 1 is at 75% power at the MOL following maintenance of the 1A CFPT LF pumps. 1A CFPT has

been placed back in service and current power level is being maintained while maintenance
continues to monitor LF system performance. Unit 2 is at 100% power. Direction for the crew is to
swap LCVUs by securing 1A LCVU and starting 1C LCVU using OP/1/A/6450/001 Encl. 4.13. The
“NOTE” on page 4 prior to step 3.2.1.5 has been evaluated by the previous shift and a determination
has been made that there is no time delay needed prior to starting 1C LCVU.

Event Event Event
Malf. No. . -
No. Type Description
N - BOP .
1 N — SRO Swap operating LCVUs
C-BOP
2 C-SRO 1B RN Pump trip
TS - SRO
C-RO . .
3 C_SRO Main Generator Voltage Regulator Failure
C-BOP
4 C-SRO 1C SGTL
TS - SRO
R-RO
5 R - SRO AP/09 Rapid Downpower
N - BOP
C-RO D . . . .
6 C - SRO Rods fail to insert in automatic during AP/09 Rapid Shutdown
7 M — ALL 1C Steam Generator Tube Rupture
C-RO .
8 C — SRO 1C CA Flow Control Valve will not close
C-BOP . .
9 C — SRO 1NI-9A and 1NI-10B fail to open automatically on S/I
C-RO .
10 C - SRO MSIVs fail to close manually

*

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

Scenario #2 Catawba 2021 NRC Exam
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Catawba Nuclear Station NRC Exam September 2021
Appendix D Scenario Outline Form ES-D-1

Scenario 2 — Summary

Initial Condition
Unit 1 is at 75% power at the MOL. Unit 2 is at 100% power.

Turnover:

Unit 1 is at 75% power at the MOL following maintenance of the 1A CFPT LF pumps. 1A CFPT has been
placed back in service and current power level is being maintained while maintenance continues to
monitor LF system performance. Unit 2 is at 100% power. Direction for the crew is to swap LCVUs by
securing 1A LCVU and starting 1C LCVU using OP/1/A/6450/001 Encl. 4.13. The “NOTE” on page 4 prior
to step 3.2.1.5 has been evaluated by the previous shift and a determination has been made that there is
no time delay needed prior to starting 1C LCVU.

Event 1
BOP will swap operating LCVUs per OP/1/A/6450/001 Encl. 4.13.

Event History: This event has previously been performed as a JPM (2019), but has never been used as a
normal evolution in a scenario.

Event 2
1B RN pump will trip. Crew will enter AP/0/A/5500/020 (Loss of Nuclear Service Water) Case 1 (Loss of
RN train) and start an RN pump. SRO will address Tech Specs.

Verifiable Action — BOP will manually start an RN pump as directed.
Event History: This failure last used 13 (3).

Event 3

The Unit 1 Main Generator voltage regulator will fail low. Crew will enter AP/1/A/5500/037 (Generator
Voltage and Electric Grid Disturbances) Case 1 (Abnormal Generator or Grid Voltage). Crew will manually
adjust Unit 1 Generator Voltage to return voltage to normal per the voltage schedule.

Verifiable Action — The RO will manually adjust Generator voltage to restore to normal per the voltage
schedule.

Event History: Voltage Regulator failure last used 17 (3). However, this is the first time that voltage has
been failed low.

Event 4

A S/G Tube Leak will develop on the 1C S/G. Crew will enter AP/1/A/5500/010 (Reactor Coolant Leak)
Case 1 (Steam Generator Tube Leak). Crew will adjust charging and letdown flow to stabilize Pressurizer
level, will quantify the leak size, and initiate a rapid downpower. SRO will address Tech Specs.

Verifiable Action — BOP will throttle charging and letdown flow to stabilize Pressurizer level and quantify
the size of the tube leak.

Event History: The last S/G Tube leak was on 1B S/G on 17(3). A 1C S/G tube leak has not been used
before.

Event 5
Crew will enter AP/1/A/5500/009 (Rapid Downpower) when directed by AP/10.

Verifiable Action — RO will enter desired turbine target load and load rate and place the main turbine in
‘GO’ to begin power decrease. BOP will perform boration.

Scenario #2 Catawba 2021 NRC Exam
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Catawba Nuclear Station NRC Exam September 2021
Appendix D Scenario Outline Form ES-D-1

Event History: Rapid downpower last used in 17 (3).

Event 6
Control rods will fail to insert automatically during the rapid downpower. The RO will place control rods in
MANUAL to control NC system Tavg.

Verifiable Action — RO will manually insert control rods to mimic automatic control.

Event History: The last automatic control rod failure was in 19 (3), but was during a spurious turbine trip.
This is the first time that this failure has been used during a rapid downpower.

Event7

The S/G tube leak size will increase requiring the crew to manually trip the reactor and initiate safety
injection due to not being able to maintain Pressurizer level. Crew will enter EP/1/A/5000/E-0 (Reactor
Trip or Safety Injection) to ensure safeguards equipment is in service as required. Crew will eventually
transition to EP/1/A/5000/E-3 (Steam Generator Tube Rupture).

Verifiable Action — RO will manually trip Unit 1 reactor. BOP will initiate Safety Injection.

Event History: The last S/G tube rupture was in 17 (3) on 1B S/G. A 1C S/G tube rupture has not been
used before.

Event 8
The CA flow control valve will fail to close when attempted by the RO per E-0 foldout page guidance.

Verifiable Action — RO will isolate CA flow to 1C S/G using the motor operated isolation valve.

Event History: This failure is new.

Event 9

NV pumps to Cold Leg isolation valves 1NI-9A and 1NI-10B will fail to automatically open on the Safety
Injection signal.

Verifiable Action — BOP will manually open 1NI-9A and 1NI-10B.

Event History: Similar failure used on 19 (4) except 1NI-9A would not open automatically or manually.
Event 10

During implementation of E-3, the MSIVs on all S/Gs will fail to close manually. Since the ruptured S/G
cannot be isolated from the intact S/Gs, a transition to EP/1/A/5000/ECA-3.1 (SGTR With Loss of Reactor
Coolant — Subcooled Recovery Desired) will be made. Crew will initiate a less than 100°F/hour cooldown.

Verifiable Action — RO will initiate a less than 100°F/hour cooldown.

Event History: This failure is new.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Scenario Outline Form ES-D-1

Manual Control of Automatic Functions

Event Position Description
3 RO Main Generator Voltage Regulator Failure
6 RO Manual Insertion of Control Rods during Rapid Downpower

Critical Task 1 — Restore RN flow prior to any NC pump motor bearing reaching 195°F.
Critical Task 2 — Establish high head ECCS flow prior to transition from E-0.

Critical Task 3 — Initiate Cooldown at less than 100°F/hour in order to prevent S/G overfill (S/G N/R
level >100%).

Target Quantitative Attributes (Per Scenario; See Section D.5.d) Actual Attributes
1. Total malfunctions (5-8) 8
2. Malfunctions after EOP entry (1-2) 3
3. Abnormal events (2—4) 4
4. Major transients (1-2) 1
5. EOPs entered/requiring substantive actions (1-2) 2
6. EOP contingencies requiring substantive actions (0-2) 1
7. Critical tasks (2-3) 3
Scenario #2 Catawba 2021 NRC Exam
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EXERCISE GUIDE WORKSHEET
1. INITIAL CONDITIONS:
1.1 Reset to IC # 169 (password = gallus21) and load schedule file for NRC Scenario 2

START TIME:

Scenario #2 Catawba 2021 NRC Exam
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Trigger

Instructor Action

Delete

Page 7 of 156

Final Delay | Ramp In Event
2 LOA-RN003 (RACKOUT RN PUMP RACK- 2
1B) ouT
OVR-EGB004D (VOLTAGE .
3 ADJUST LOWER PB) ON 10 3
4 MAL-SG001C (S/G C TUBE LEAK) 65 110 4
MAL-IRX009 (RODS FAIL TO
MOVE) AUTO 6
7 MAL-SG001C (S/G C TUBE LEAK) 400 7
MAL-CA009C (MD CA CTRL VLV 100 8
CA44 FAILURE)
VLV-NIO01A (NI9A B.I.T.
DISCHARGE ISOL VLV FAIL AUTO | ACTIVE 9
ACTIONS)
VLV-NI0O02A (NI10B B.I.T.
DISCHARGE ISOL VLV FAIL AUTO | ACTIVE 9
ACTIONS)
MAL-SMOO6E (ALL MSI (MSIV) VLV ACTIVE 10
FAIL)
LOA-VC039 (MNL RST OF LATCH
13 FOR CHILLER B HI COND PRESS RESET 5:00 2
TRP DUE TO LOSS RN)
Scenario #2 Catawba 2021 NRC Exam
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2. SIMULATOR BRIEFING

2.1 Control Room Assignments:

Position

Name

CRS

RO

BOP

2.2 Give a copy of Attachment 2 (Shift Turnover Information) to the CRS.

3. EXERCISE PRESENTATION

3.1 Familiarization Period

A. Allow examinees time to familiarize themselves with the Control Board alignments.

3.2 Scenario EVENT 2, 1B RN Pump Trip

v BOOTH INSTRUCTOR ACTION
WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 2 to cause
1B RN Pump to trip.

v BOOTH INSTRUCTOR ACTION
IF dispatched as an AO to perform a post start check of 1A/2A/2B RN pump, REPEAT the
information.
After 5 minutes, contact the control room crew and REPORT:

o “Post start check of 1A/2A/2B RN pump is complete. The pump looks good for
continued operation.”

v BOOTH INSTRUCTOR ACTION
WHEN contacted as an AO to locally reset YC chiller, REPEAT the information. INSERT
SIMULATOR Trigger 13.
After 5 minutes REPORT:

o “YC Chiller ‘B’ has been reset and has re-started.”

v BOOTH INSTRUCTOR ACTION
IF the SWM is contacted to initiate an NCR or W/R for 1B RN Pump, REPEAT the
information.

v BOOTH INSTRUCTOR ACTION
IF contacted as Environmental chemistry to report RN pump shifts, REPEAT the
information.

Scenario #2 Catawba 2021 NRC Exam
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3.3 Scenario EVENT 3, Main Generator Voltage Regulator Failure

v BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 3 to cause
Main Generator Voltage to fail low.

v BOOTH INSTRUCTOR ACTION

IF contacted as DEC TOP to monitor RTCA indications, REPEAT the information.

v BOOTH INSTRUCTOR ACTION

IF the SWM is contacted to initiate an NCR or W/R for the Main Generator Voltage
Regulator, REPEAT the information.

v BOOTH INSTRUCTOR ACTION

IF contacted as DEC BA to determine CNS Generator Voltage requirements, REPORT:
o “Adjust voltage per the operating schedule.”

v BOOTH INSTRUCTOR ACTION

IF contacted as DEC TOP or BA to determine if switchyard (grid) voltage adequate and
reliable, REPORT:
o “Yes, switchyard and grid voltage are adequate and reliable.”

3.4 Scenario EVENT 4, 1C S/G Tube Leak

v BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 4 to cause a
1C S/G Tube Leak.

v BOOTH INSTRUCTOR ACTION
IF the SWM is contacted to initiate an NCR or W/R for 1C S/G tube leakage, REPEAT the
information.

v BOOTH INSTRUCTOR ACTION

IF contacted as RP to frisk all S/G cation columns, REPEAT the information.

v BOOTH INSTRUCTOR ACTION
IF contacted as Secondary Chemistry to sample all S/Gs for activity, REPEAT the
information.

v BOOTH INSTRUCTOR ACTION

IF contacted as RP to notify of the size of the S/G tube leak, REPEAT the information.

Scenario #2 Catawba 2021 NRC Exam
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3.5 Scenario EVENTS 7/8/9/10, 1C SGTR / 1C CA Flow Ctrl Vlv failed open / 1NI-9A & 1NI-
10B fail to auto open / MSIVs fail to close manually

v BOOTH INSTRUCTOR ACTION

WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 7 to cause a
1C S/G Tube Rupture.

v BOOTH INSTRUCTOR ACTION

IF dispatched as an AO to unlock and close 1SA-4, REPEAT the information.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 1 Page 11 of 156
Event Description: Swap Operating Lower Containment Ventilation Units
Enclosure 4.13 opb:/1/a/6450/001
Shifting Operating Lower Containment Page 1 of 7

Ventilation Units And Pipe Tunnel Booster Fans
1. Limits and Precautions

11 Observe the upper and lower contamnment temperature limits of Tech Spec 3.6.5.

12 All operating lower containment ventilation units. and the operating pipe munnel booster fan,
are normally operated at the same speed.

13 When CLAs are pressurized above 175 psig. lower confainment temperature shall be
maintained greater than 60°F to maintain accumulator temperature greater than 60°F due to
brittle fracture concerns of the accumulator vessel.

2. Initial Conditions
None
3. Procedure
N/A 31 IF two LCVUs are operating AND 1t 15 desired, shuft the operating umfts as follows:

311 IF the LCVUs are operating imn "LOW" speed, perform the following:

NOTE: IftwoLCWVUs are to remain in service, it is preferable to run a vent unit in each fan room
{A/D. B/C) in order to maximize air distribution in the lower confainment. Due to the
temperature characteristics in lower containment and the Digital Rod Position Indication
(DRPI) Panels area. use of the 1D LCVTJ is preferred. Failure to operate with at least one
vent unit in each fan room during Modes 1 - 3 can result in high pressurizer and/or steam
generator cavity air temperatures.

3111 Start an idle LCVU by placing its control switch in the "LOW"
position:
+ "VVLCVU1A"
« "VVLCVUIB"
« "VVLCVUIC"
« "VVLCVUID"

3112 Venfy the red mdicating light illuminates for the LCVU placed in
service.

3.1.13 Venfy the red "OPEN" imdicating light 1lluminates for the LCWVU
dampers associated with the LCVU placed in service.

3.1.14 Vernfy the red "MAX" mdicating light illuminates for the LCVU
placed 1n service.

Scenario #2 Catawba 2021 NRC Exam
Page 11 of 156




Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 1 Page 12 of 156
Event Description: Swap Operating Lower Containment Ventilation Units
Enclosure 4.13 op'1/a/6450/001
Shifting Operating Lower Containment Page 2 of 7

Ventilation Units And Pipe Tunnel Booster Fans

3115 Stop the LCVU to be removed from service by placing its control
switch in the "OFF" position:

« "VVLCVU 1A
« "VVLCVU1B"
« "VWLCVUIC"
« "VWLCVUID"

NOTE: The procedure may continue up to and including Step 3.1.1.9 before completing the
following step.

3116 Verify the green indicating light illuminates for the LCVU stopped.

3117 Verify the red "MAX" indicating light extinguishes for the LCVU
stopped.

3118 Verify the green "CLOSED" indicating light illuminates for the
LCVU damper associated with the LCVU stopped.

312 IF the LCVUs are operating in "HIGH" speed, perform the following:

CAUTION: Operating the lower containment vent units in "HIGH" speed for more than 24 hours will
cause bearing problems in the fans.

NOTE: « Itis preferable to mun a vent unit in each fan room (A/D, B/C) in order to maximize air
distribution in the lower containment. Due to the temperature characteristics in lower
containment and the Digital Rod Position Indication (DEPI) Panels area, use of the 1D
LCVU 1s preferred. Failure to operate with at least one vent unif in each fan room during
Modes 1 - 3 can result in high pressurizer and/or steam generator cavity air temperatures.

* Operating the lower containment vent units in "HIGH" speed will fail the bypass chilled
water valves open.

3.1.21 Start an idle LCVTU by placing its control switch in the "HIGH"
position:

« "VVLCVU1A"
« "VVLCVUIB"
« "VVLCVUIC"
« "VVLCVUID"

3122 Verify the red indicating light illuminates for the LCVU placed in
service.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.: 301

Event Description:

Scenario # 2 Event # 1 Page 13 of 156

Swap Operating Lower Containment Ventilation Units

Enclosure 4.13 opb:/1/a/6450/001

Shifting Operating Lower Containment Page 3 of 7
Ventilation Units And Pipe Tunnel Booster Fans

3123 Verify the red "OPEN" indicating light illuminates for the LCVU
damper associated with the LCVU started.

3124 Verify the red "OPEN" light illuminates for the valve corresponding
to the LCVT started (rear of 1MC3):

O "IRN-473 LWR CONT VENT UNT 1A FULL FLOW"
O "1RN-455 LWR CONT VENT UNT 1B FULL FLOW"
O "IRN-447 LWR CONT VENT UNT 1CFULL FLOW"
O "1RN-481 LWR CONT VENT UNT 1D FULL FLOW"

3.1.25 Stop the LCVU to be removed from service by placing its control
switch in the "OFF" position:

+« "VWLCVU 1A
« "VVLCVU1B"
« "VWLCVU IC"
 "VWLCVUID"

NOTE:

The procedure may confinue up to and including Step 3.1.2.8 before completing the
following step.

Scenario #2

3126 Verify the green indicating light illuminates for the LCVU stopped.

3127 Verify the green "CLOSED" indicating light illuminates for the
LCWVU damper associated with the LCVU stopped.

3128 Verify the green "CLOSED" light illuminates for the valve
corresponding to the LCVU stopped (rear of 1MC3):

O "1RN-473 LWR CONT VENT UNT 1A FULL FLOW"
O "1RN-455 LWR CONT VENT UNT 1B FULL FLOW"
O "1RN-447 LWR CONT VENT UNT 1CFULL FLOW"
O "1RN-481 LWR CONT VENT UNT 1D FULL FLOW"

3129 Inform Engineering that lower containment vent umts have been
placed in "HIGH" speed.

Engineer notified

Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 1 Page 14 of 156
Event Description: Swap Operating Lower Containment Ventilation Units
Enclosure 4.13 opb:1/a/6450/001
Shifting Operating Lower Containment Page 4 of 7

Ventilation Units And Pipe Tunnel Booster Fans

@ IF three LCVUs are operating AND it is desired, shift the operating units as follows:
321 IF the LCVUs are operating in "LOW" speed, perform the following:

3211 Stop the LCVU to be removed from service by placing its control
switch in the "OFF" position:

+« "VVLCVU 1A
« "VWLCVU1IB"
« "VWLCVU1C"
« "VVLCVUID"

NOTE: The procedure mav continue up to and including Step 3.2.1.9 before completing the
following step.

3212 Verify the green indicating light illuminates for the LCVU stopped.

3213 Venfy the red "MAX" indicating light extinguishes for the LCVT
stopped.

3214 Verify the green "CLOSED" indicating light illuminates for the
LCVU damper associated with the LCVU stopped.

NOTE: & IfUnitlisin Mode 1 and LCVU 1C or 1D is the idle unit that is being placed in service,
a delay of approximately 15 to 30 minutes may be needed before starting LCVT 1C or 1D
to allow lower containment air temperature to trend up. This will prevent exceeding the
Tech Spec low limit for air temperature.  {PIP 00-0763, PIP 05-3785}

*  Adequate margin of V() pressure may be required to allow confainment temperature to
trend up if waiting 15 to 30 minutes to start LCVU 1C or 1D.

3215 Start the idle LCVU by placing its control switch in the "LOW"
position:

« "VVWLCVU 1A
« "VWLCVUI1B"
 "VWLCVUIC
« "VWLCVU ID"

32.16 Verify the red indicating light illuminates for the LCVU placed in
service.

3217 Verify the red "OPEN" indicating light illuminates for the LCVU
damper associated with the LCVU started.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 1 Page 15  of 156

Event Description: Swap Operating Lower Containment Ventilation Units

Enclosure 4.13 op/1/a/6450/001

Shifting Operating Lower Containment Page 5 of 7
Ventilation Units And Pipe Tunnel Booster Fans

3218 Verify the red "MAX" indicating light illuminates for the LCVU
placed in service.

N/A 322 IF the LCVUs are operating in "HIGH" speed, perform the following:

3221 Stop the lower containment vent unit to be removed from service by
placing its control switch in the "OFF" position:

« "VVLCVUI1A"
« "VVLCVU1B"
« "VWLCVUIC"
« "VWLCVUID"

NOTE: The procedure may continue up to and including Step 3.2.2.8 before completing the
following step.

3222 Verify the green indicating light illuminates for the LCVU stopped.

3223 Verify the green "CLOSED" indicating light illuminates for the
LCWVU damper associated with the LCVU stopped.

3224 Verify the green "CLOSED" light illuminates for the valve
corresponding to the LCVU stopped (rear of 1MC3):

O "1RN-473 LWR CONT VENT UNT 1A FULL FLOW"
O "1RN-455 LWR CONT VENT UNT 1B FULL FLOW"
O "1RN-447 LWR CONT VENT UNT 1CFULL FLOW"
O "1RN-481 LWR CONT VENT UNT 1D FULL FLOW"

CAUTION: Operating the lower containment vent units in "HIGH" speed for more than 24 hours will
cause bearing problems in the fans.

NOTE: Operating the lower containment vent units in "HIGH" speed will fail the bypass chilled
water valves open.

32125 Start the idle lower containment vent unit by placing its control
switch in the "HIGH" position:

« "VVLCVU 1A
« "VVLCVU1B"
« "VWLCVUIC"
« "VWLCVUID"

Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.: 301

Event Description:

Scenario # 2 Event # 1 Page 16 of 156

Swap Operating Lower Containment Ventilation Units

N/A 33

Scenario #2

Enclosure 4.13 opb:/1/a/6450/001

Shifting Operating Lower Containment Page 6 of 7
Ventilation Units And Pipe Tunnel Booster Fans

3226 Verify the red indicating light illuminates for the LCVU placed in
service.

3227 Verify the red "OPEN" indicating light illuminates for the LCVU
damper associated with the LCVU started.

3228 Verify the red "OPEN" light illuminates for the valve corresponding
to the LCWVT started (rear of 1IMC3):

O "1RN-473 LWR CONT VENT UNT 1A FULL FLOW"
O "1RN-455 LWR CONT VENT UNT 1B FULL FLOW"
O "IRN-447 LWR CONT VENT UNT 1CFULL FLOW"
O "IRN-481 LWR CONT VENT UNT 1D FULL FLOW"

32249 Inform Engineering that lower containment vent units have been
placed in "HIGH" speed.

Engineer notified

IF shifting the operating pipe funnel booster fan. perform the following:
331 Stop the operating fan by placing its control switch in the "OFF" position:

+ "PIPE TUNNEL BSTE. FAN 1A"

+ "PIPE TUNNEL BSTE. FAN 1B"

332 Verify the green indicating light illuminates for the pipe tunnel booster fan
stopped.

333 IF the operating lower containment ventilation umfs are mnning in "LOW™ speed,
start the pipe tunnel booster fan to be placed in service by placing ifs control
switch in the "LOW" speed position:

« "PIPE TUNNEL BSTR FAN 1A"

+ "PIPE TUNNEL BSTR. FAN 1B"

334 IF the operating lower containment ventilation units are moning in "HIGH"
speed, start the pipe tunnel booster fan to be placed in service by placing its
control switch in the "HIGH" speed posttion:

+ "PIPE TUNNEL BSTE. FAN 1A"
+ "PIPE TUNNEL BSTR. FAN 1B"

335 Verify that the red indicating light illuminates for the pipe funnel booster fan
placed in service.

Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 1 Page 17  of 156
Event Description: Swap Operating Lower Containment Ventilation Units
Enclosure 4.13

op/1/a/6450/001
Shifting Operating Lower Containment Page 7 of 7
Ventilation Units And Pipe Tunnel Booster Fans

34 Indicate below the operating Pipe Tunnel Booster Fan:

O "PIPE TUNNEL BSTR FAN 1A"
O "PIPE TUNNEL BSTR FAN 1B"

35 Indicate below the operating LCVUs:
O "VVLCVU 1A"
O "VVLCVU 1B”
O "VVLCVU 1
O "VVLCVU 1D"

3.6  File a copy of this enclosure in the designated storage cabinet.

Note to Evaluator:

At the discretion of the Lead Evaluator, the scenario may continue to the next event
by instructing the booth operator to INSERT Trigger 2 (1B RN pump trip).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 2 Page 18  of 156
Event Description: 1B RN Pump Trip

| coweemimates

1AD-12, A/2 “RN ESSENTIAL HDR A PRESSURE - LO” — LIT

1AD-12, A/5 “RN ESSENTIAL HDR B PRESSURE - LO” — LIT

1AD-11, D/1 “4KV ESS PWR TRAIN B TROUBLE” - LIT

Indicating lights for 1B RN pump — DARK

OAC alarm for RN Header A & B pressure — LOW

Scenario #2
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2 Event #

1B RN Pump Trip

2 Page 19  of 156

AP/DAS500M020

CNS

LOSS OF NUCLEAR SERVICE WATER

Loss of RN Train

PAGE NO.
6 of 137

Case | Revision 49

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

C.

1

Operator Actions
’ — Mote to Evaluator:

Ensure Unit 1 and Unit 2 OATC
monitors Enclosure 1 (Foldout Page).

Verify RN System in normal alignment

as follows:

# Both RN Supply headers - ALIGNED
AND

___ = Both RN Discharge headers -
ALIGNED.

Critical Task #1

Enclosure 1 can be found as Attachment 3 in
the back of this document.

Perform the following:

a. IF RN aligned for single supply header
operation with "A" train supply header
isolated, THEN GO TO Case |l (Loss

of RN With "A" Supply Header
Isolated).

IE RN aligned for single supply header
operation with "B" train supply header
isolated, THEN GO TO Case IV (Loss
of RN With "B" Supply Header
Isolated).

IF RN aligned for single discharge
header operation with "A" train
discharge header isolated, THEN GO
TO Case V (Loss of RN With "A”
Discharge Header Isolated).

IF RN aligned for single discharge
header operation with "B" train
discharge header isolated, THEN
TO Case VI (Loss of RN With "B"
Discharge Header Isolated).

o

IE RN aligned for single SNSWP
discharge header operation with "A”
train discharge header isolated, THEN
GO TO Case VIl (Loss of RN With "A"
Pond Return Header |solated).

f. IF RN aligned for single SNSWP
discharge header operation with "B"
train discharge header isolated, THEN
GO TO Case VIl (Loss of RN With
"B" Pond Return Header Isolated).

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 2 Page 20 of 156
Event Description: 1B RN Pump Trip
CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.
AP/D/A/S500/020 Case | 7 of 137
Loss of RN Train Revision 43

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

each np-eratl %H

arge flow - GR

B Gﬂﬂ GPM.

Perform the following:

__a

b.

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

Ensure the following suction valves to
Lake - OPEN:

__* IRN-1A (RN P/H Pit A 1sol From

Lake)

e 1RN-2B (RN P/H Pit A Isol From
Lake)

__* 1RN-5A (RN P/H Pit B Isol From

Lake)

__® 1RN-6B (RN P/H Pit B Isol From

C.

Lake).

Ensure the following essential header
isolation valves for required trains -
OPEN:

__« 1RN-6TA (RN Hdr 1A Supply Isol)
& IRN-69B (RN Hdr 1B Supply Isol)
(

__® 2RN-6TA (RN Hdr 2A Supply Isol)
& 2RN-69B (RN Hdr 2B Supply Isol).

d.

Ensure the following RN to RL
discharge valves - OPEN:

__* 1RN-57A (Station RN Disch To RL

Sys)

___ = 1RN-843B (Station RN Disch To RL

Sys).

(RNO continued on next page)

Scenario #2
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 2 Page 21 of 156

Event Description: 1B RN Pump Trip

AP/DAS500M020

CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.

Loss of RN Train Revision 49

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)

e. Ensure one of the following RL
discharge valves - OPEN:

___* 1RL-54 (RN System Disch To ARL
Header)

OR

* TRL-62 (RN System Disch To B RL
Header).

f. Ensure the following station RN
discharge header crossover valves -
OPEN:

* 1RN-34A (Station RN Disch Hdr
X-Over)

__# 1RN-53B (Station RN Disch Hdr
X-Ower).

g. IF either of the following conditions
met:

___* RN cannot be aligned to Lake
OR

___ = No flow indicated on operating RN
pump(s),

(RMO continued on next page)

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 2 Page 22 of 156
Event Description: 1B RN Pump Trip
CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.
AP/D/A/S500/020 Case | 9 of 137
Loss of RN Train Revision 43

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

4. (Continued)

THEN align RN to SNSWP as follows:

1) Align valves for BN swap to

SNSWP. REFER TO Enclosure 2
(RN Yalve Alignment for RN Swap
fo SNSWP).

IFE WL discharge in progress,
THEN coordinate with Radwaste
Chemistry to secure all controlled
WL discharges.

IF any RN chemical addition in
progress, THEN notify Chemistry
to secure it.

WHEN corrective action has been
taken, THEN restore RN to normal
alignment. REFER TO

Enclosure 3 (Returning RN
alignment To Normal After
Transfer To SNSWP).

h. Verify the following alarms - DARK:

= 1AD-12, G2 "RN PMP A
STRAINER HI D/P"

__ = 1AD-12, C/5"RN PMP B
STRAINER HI D/P"

__ & 2AD-12 C/2"RN PMP A
STRAINER HI D/P"

__® 2AD-12, C/5 "RN PMP B
STRAINER HI D/P™.

i. IF any of the previous alamms Iit,
HEN backflush affected strainer.
REFER TO COP/0/A/6400/006C

(Nuclear Service Water System).

Scenario #2
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 2 Event # 2 Page 23 of 156

1B RN Pump Trip

CNS

AP/DAS500M020

LOSS OF NUCLEAR SERVICE WATER PAGE NO.
Case | 10 of 137

Loss of RN Train Revision 49

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

5.

dlsc arge flow - L ,000

GPM.

each operati Perform the following:

SATON e lwng g Y
essential header until an
n&ent:escllt-e train pump is

a. Ensure the following RN isclation
valves - CLOSED:

__ * 1RN-47A (RN Supply X-Over Isol)

___® TRN-48B (RN Supply X-Over Isol)

__® JRN-47A (RN Supply X-Over Isol)

__* 2RN-48B (RN Supply X-Over Isol).

__# TRN-51A (Non-Ess Ret Hdr Isol)

__ = 1RN-52B (Non-Ess Ret Hdr Isol)

__* 2RN-51A (Non-Ess Ret Hdr Isol)

__ = 2RN-52B (Non-Ess Ret Hdr Isol).

__ b, Ensure TRN-58B (RN Hdr B Ret To
SNSWP) - OPEN.

c. WHEN 1RMN-58B open, THEN CLOSE
the following valves:

* 1RN-54A (Station RN Disch Hdr
K-Owver)

e 1RN-53B (Station RN Disch Hdr
X-Over).

__d. IF flow refurning to nomal, THEN GO
TO Step 6.

(RNO continued on next page)

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 2 Page 24  of 156
Event Description: 1B RN Pump Trip
CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.
AP/O/ASE00/020 Case | 11 of 137
Loss of RN Train Revision 43

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

5. (Continued)

e. IF flow still excessive, THEN perform
the following:

1) Ensure both RN pumpi(s) on
T affected train - OFF.

__ 2) Dispatch operators to locate any
piping leaks. REFER TO
AP/O/AS500/030 (Plant Flooding).

5.  Ensure RN pumps - IN OPERATION AS
NEEDED.

7. Ensure proper alignment of RN to KC
Hx(s) as follows:

___a. Verify RN - ALIGNED TO IN a. Shift KC train in service as needed.
SERVICE KC HX(s). REFER TO the following procedures:

* OP/1/A/B400/005 (Component
Cooling Water System)

__ '« OP/2/A/6400/005 (Component
Cooling Water System).

b, Ensure KC Hx Otlit Mode switches -

PROPERLY ALIGNED.
__ 8. Verify each operating RN pump Perform the following:
discharge flow - GREATER THAN
8,600 GPM. __a. Do not exceed 4650 GPM through an
NS Hx.
__b. Align RN flow through NS Hx(s) as
neerded to raise each operating RN
's d|scha e flow to greater than
GPM. REFER T
GPEUIA.-’B:JIDDIDD C {Nuclear Senvice
Water System).
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 2 Page 25 of 156
Event Description: 1B RN Pump Trip
CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.
AP/D/A/S500/020 Case | 12 of 137
Loss of RN Train Revision 43
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
__ 9. Verify RN - AVAILABELE TO ALL UNIT Digpatt:h operator to remove any
1 AND UNIT 2 DIG(s). DiG(s) without cooling water supply
from standby readiness. REFER TO
the following procedures:
___* OP/M/A6350/002 (Diesel Generator
Operation)
___* OP/Z/A/6350/002 (Diesel Generator
Operation).
10. Determine VC/YC status as follows: Perform the following:
__» Verify VC/YC - ALIGNED TO __» IF YC Chiller tripped due to loss of RN
OPERATING RN TRAIN flow and RN flow restored, THEN
dispatch operator to reset Y C Chiller
__» Verify YC Chiller - RUNNING. trip.
___® Align VC/YC to operating RN train as
required. REFER TO OP/0/A/6450/011
(Control Room Area Ventilation/Chilled
Water System).
__11. Determine and correct cause of loss of
RN train.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 2 Page 26 of 156
Event Description: 1B RN Pump Trip
CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.
AP/0/A/S500/020 Case | 13 0f 137
Loss of RN Train Revision 43
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
12.  Ensure compliance with appropriate | TECH SPEC EVALUATION
Tech Specs and Selected Licensee
Commitments Manual:
See Attachment 11 for applicable Tech Specs.
___® 5LC 16.7-6 (RN Discharge
Instrumentation) Both Units are in:
__*® 3.6.5 (Containment Air Temperature) f+e 378
__ = 3.6.5 (Containment Spray System)
Condition A: Restore Nuclear Service Water
__#» 3617 (Containment Valve Injection System Train to OPERABLE in 72 hours.
Water System (CVIWS))
o Unit 1 is temporarily in T.S. 3.7.11 Condition A
3.7.5 (Auxil Feedwater (AFW
—* Systegmu:u fary Feedwater ( ) (Restore CRACWS train to OPERABLE in 30
days) until the B YC Chiller is restarted.
* 3.7.7 (Component Cooling Water
(CCW) System)
___® 3.7.8 (Nuclear Service Water System
(NSWS3))
__ = 3710 (Control Room Area YVentilation
System (CRAVS))
___ #3711 (Control Room Area Chilled
Water System (CRACWS))
#3381 (A.C. Sources - Operating)
#3382 (A.C. Sources - Shutdown).
13. Determine required notifications:
__ = REFER TO AD-EP-ALL-0111 (Control
Room Activation of the ERO)
__* REFER TO AD-L5-ALL-D006 Note to Evaluator:
(MNotification/Reportability Evaluation).
At the discretion of the Lead Evaluator,
_ 14 "Otiff Environmental chemistry of any the scenario may continue to the next
RN pump shifts. event by instructing the booth operator to
INSERT Trigger 3 (Main Generator
15 Determine long term plant status. Al G AR o
RETURN TO procedure in effect.
END
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 27 of 156

Event Description: Main Generator Voltage Regulator Failure

| cowemimates

OAC alarm for Generator Voltage — LOW

1AD-1, D/6 “EHC SYSTEM FAULT” — LIT

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 3 Page 28 of 156
Event Description: Main Generator Voltage Regulator Failure
CNS GENERATOR V[ﬁ|§¥ﬁgg,£n?gE§LECTR|C GRID PAGE NO.
APMIASS00/037 Case | 4 0of 21
Abnormal Generator or Grid Voltage Revision 08

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

C. Operator Actions

1. Verify Generator - TIED TO GRID.

2. Verify Generator MVARs - EXCEED
GENERATOR CAPABILITY CURVE
limits. REFER TO one of the
following:

__ e GENCAP (OAC Graphic Display)

__* Enclosure 1 (Unit 1 Generator
Capability Curves).

Perform the following:

a.

__* 381 (AC Sources - Operating)
__* 382 (AC Sources - Shutdown).
b.

Perform the following:

THEN GO TO Step 3.

. Observe Note prior to Step 5 and GO
TO Step 5.

IE notified by DEC TOP (Transmission
Operations) degraded switchyard
(grid) voltage conditions exist, THEN
ensure compliance with the following
Tech Specs:

RETURN TO procedure and step in
effect.

IF AT ANY TIME GENERATOR
CAPABILITY CURVE limits exceeded,

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 3 Page 29 of 156
Event Description: Main Generator Voltage Regulator Failure

CNS GENERATOR Vﬁgﬁgg;ﬁ?g&ﬁmmc GRID PAGE NO.
APM1IAISE00/037 Case | 5of 21
Abnormal Generator or Grid Voltage Revision 08
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
3. Perform the following to adjust
Generator MVARS:
a. Adjust Generator MVARS to operate a. Perform the following:
within Generator Capability Curve
limits as follows: 1) IE voltage requlator in "AUTO",
THEN perform the following:
__# Depress "LOWER" on VOLTAGE
ADJUST to reduce lagging MVARs __a) Place voltage regulator in
"MAMNUAL".
OR
__ b) Adjust MVARSs to within
__® Depress "RAISE" on VOLTAGE GENERATOR CAPABILITY
ADJUST to reduce leading MVARS. CURVE limits.

2} IE unable to maintain MVARS
within Generator Capability Curve
limits, THEN remove generator
from service as follows:

a) IE reactor power greater than
or equal to 69%, THEN perform
the following:

___{1) Trip reactor.

__{2) GO TO EP/1/A/S000/E-0

(Reactor Trip or Safety
Injection).

b) IF reactor power less than
£9%, THEN perform the
following:

__ (1) Trip turbine.

__{2) G0 TO AP/M/A/5500/002

(Turbine Generator Trip).

___b. IE Generator voltage operated outside
Generator Voltage Schedule for more
than 30 continuous minutes, THEN
notify DEC TOP (Transmission
Operations)/DEC BA (Balancing
Authority).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 30 of 156
Event Description: Main Generator Voltage Regulator Failure
CNS GENERATOR Vﬁgﬁggﬁﬁg&ﬁﬂRlC GRID PAGE NO.
APMIASS00/037 Case | B of 21
Abnormal Generator or Grid Voltage Revision 08
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
3. (Continued)
c. IF voltage regulator in "MANUAL",
THEN perform the following:
__ 1) MNotify DEC TOP (Transmission
Operations)/DEC BA (Balancing
Authority) voltage regulator in
manual.
__2) WHEN voltage regulator returned
to auto, THEN notify DEC TOP
(Transmission Operations)/DEC
BA (Balancing Authority).
__ 4. Notify Engineering to evaluate
generator abnormal operating
conditions.
NOTE The DEC TOP "Real Time Contingency Analysis" (RTCA) program
determines if the Unit will have adequate switchyard voltage available for
ECCS loads following a Unit Trip with Safety Injection actuation.
__ 5 Verify DEC TOP (Transmission Perform the following:
Operations) reported "Real Time /
Contingency Analysis" (RTCA) __a. IFDEC TOP (Transmission
indicates CNS switchyard voltage Operations) has not reporied "RTCA"
would NOT be adequate if the unit indications, THEN notify DEC TOP to
should trip. monitor "RTCA" and report results to
Control Room Supervisor.
@ IE AT ANY TIME DEC TOP
(Transmission Operations) reports
"RTCA" indicates CNS switchyard
voltage would NOT be adequate if the
unit should trip, THEN GO TO Step 6.
__c. Observe Note prior to Step 17 and
GO TO Step 17.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 31  of 156
Event Description: Main Generator Voltage Regulator Failure
CNS GENERATOR Vﬁé¥ﬁgg;ﬁ?gE§LECTRIC GRID PAGE NO.
APM1IAISE00/037 Case | 7 of 21
Abnormal Generator or Grid Voltage Revision 08

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

6. Record time DEC TOP (Transmission
Operations) "RTCA" indicated CNS
switchyard (grid) voltage NOT
adequate:

7. Start 2 hour timer from time DEC TOP
(Transmission Operations) "RTCA"
indicated CNS switchyard (grid)
voltage NOT adequate.

NOTE When DEC TOP "RTCA" indicates switchyard voltage would NOT be
adequate if the unit trips, the following conditions exist:

# Both frains of offsite (normal) power are inoperable.
& Both ECCS frains are in an unanalyzed condition and inoperable.
8. Perform Tech Spec assessment as
follows:
a. Ensure compliance with the following
Tech Specs due to both trains of the
following systems inoperable:
___ #3381 (AC Sources - Operating)
___# 3.8.2 (AC Sources - Shutdown)
___® 352 (ECCS - Operating).
__b. Ensure compliance with Tech Spec

3.0.3 due to both trains of ECCS
inoperable.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 32 of 156

Event Description: Main Generator Voltage Regulator Failure

CNS GENERATOR Vﬁé¥ﬁgg;ﬁ?gE§LECTRIC GRID PAGE NO.
APM1IAISE00/037 Case | 8 of 21
Abnormal Generator or Grid Voltage Revision 08
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
NOTE The DEC TOP (Transmission OperationsyDEC BA (Balancing Authority)
response toa degraded griﬂ VOHEB.QE‘ condition may restore voltage to
adequate status within one hour.
9. Activate TSC as follows:
__a Verify DEC TOP (Transmission a. Perform the following:
Operations) expects switchyard (grid)
voltage restoration to adequate status __ 1) Activate TSC. REFER TO
in less than one hour. RP/0/B/5000/027 (Augmentation of

Shift Utilizing the Emergency
Response Organization without
Emergency Declaration)

2} Observe Mote prior to Step 10 and
GO TO Step 10.

b. Evaluate activating TSC. REFER TO
RP/O/B/5000/027 (Augmentation of
Shift Utilizing the Emergency
Response Qrganization without
Emergency Declaration)

NOTE The degraded switchyard (grid) voltage condition places ECCS in an
unanalyzed condition reportable per 10CFR50.72(b){(3)(ii).
10. Determine required notifications:

* REFER TO AD-EP-ALL-0111 (Control
Room Activation of the ERO)

__ ® REFER TO AD-LS-ALL-0006
(Motification/Reportability Evaluation).

11.  Evaluate the following:

# Stopping in progress surveillance
testing.

* Stopping in progress maintenance
activities.

* Returning systems to normalfunctional
status.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 33 of 156

Event Description: Main Generator Voltage Regulator Failure

GENERATOR VOLTAGE AND ELECTRIC GRID
DISTURBANCES
Case |
Abnormal Generator or Grid Voltage

CNS
APMIASS00/037

PAGE NO.
9 of 21
Revision 08

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. IE AT ANY TIME DEC TOP
(Transmission Operations) requests
actions to restore grid reliability, THEN
perform the following:

CAUTION The actions implemented to restore grid reliability should not
exceed any regulatory or equipment operating limits.

a. Notify Shift Manager to evaluate DEC
TOP (Transmission Operations)
requested actions to restore grid
reliability.

b. Notify DEC TOP (Transmission
Operations) of actions that cannot be
performed.

c. Perform Shift Manager approved
actions to restore grid reliability.

d. Document all DEC TOP
(Transmission Operations) requested
action(s) and resolution in logbook.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 34 of 156
Event Description: Main Generator Voltage Regulator Failure
CNS GENERATOR Vﬁé¥ﬁgg;ﬁ?gE§LECTRIC GRID PAGE NO.
APM1IAISE00/037 Case | 10 of 21
Abnormal Generator or Grid Voltage Revision 08

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE The DEC BA (Balancing Authority)/DEC TOP (Transmission Operations) is
allowed 2 hours to restore switchyard (grid) voltage to adequate. The 2
hour time limit may be adjusted based on Shift Manager assessment of
plant or grid conditions.

13. Do not continue in this procedure until
one of the following conditions exist:

__ = 2 hours elapsed since DEC TOP
(Transmission Operations) "RTCA"
indicated switchyard voltage NOT
adequate

OR

» Nofification from DEC TOP
(Transmission Operations) that "RTCA"
indicates switchyard voltage would be
adequate should the unit trip

OR
& Shift Manager adjust 2 hour time limit

based on assessment of plant
conditions.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: _301 _ Scenario # _ 2 Event# 3 Page 35 of 156
Event Description: Main Generator Voltage Regulator Failure
CNS GENERATOR Vﬁgﬁgg;ﬁ?gEELECTRIC GRID PAGE NO.
APMIASS00/037 Case | 11 0f 21
Abnormal Generator or Grid Voltage Revision 08
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
__ 14, Verify DEC TOP (Transmission Perform the following:
Operations) reported that "RTCA"
indicates switchyard voltage would be
adequate should the unit trip.

NOTE  + The jumpers bypass the 4160
degraded voltage 5 second
time delay relay.

+ [f an 3/l occurs with the
jumpers installed, the 4160V
incoming breakers trip open
when LOCA Sequencer
actuates. The D/Gs will
supply power.

___a. Nofify SPOC to install jumpers per
AM/M1/A/5100/008 (4Kv Essential
Power (EPC) System Degraded
Voltage Logic.

NOTE  When jumpers are installed
offsite power and shared
systems remain inoperable until
"RTCA" indicates switchyard
voltage is adequate should the
unit trip.

__b. WHEN jumpers installed per
AM/1/A/S5100/008 (4Kv Essential
Power (EPC) System Degraded
Voltage Logic, THEN Unit 1 exits
L.C.0O. 3.0.3 due to both trains of
ECCS inoperable Tech Spec 3.5.2.

__ 15 Do not continue in this procedure until
DEC TOP (Transmission Operations)
reports "RTCA" indicates switchyard
voltage would be adequate should the
unit trip.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form

ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 36 of 156

Event Description: Main Generator Voltage Regulator Failure

CNS GENERATOR VOLTAGE AND ELECTRIC GRID

DISTURBANCES
APMIASS00/037 Case |

Abnormal Generator or Grid Voltage

PAGE NO.
12 of 21
Revision 08

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

16. WHEN DEC TOP (Transmission
Operations) reports "RTCA" indicates
switchyard voltage returned to
adequate voltage should the unit trip,
THEN perform the following:

a. IF jumpers installed, THEN notify
SPOC to remove jumpers per,
AMM/AS100/008 (4Kv Essential
Power (EPC) System Degraded
Valtage Logic.

b. Evaluate exiting the following Tech
Spec LCO actions:

___* 381 (AC Sources - Operating)
___* 3.8.2 (AC Sources - Shutdown)
___® 352 (ECCS - Operating)

__ & Tech Spec LCO 3.0.3.

__¢. Notify Regulatory Compliance of Tech
Spec LCO action status.

NOTE Do not exceed any generator limits when adjusting generator voltage.

17. Coordinate with DEC BA (Balancing
Authority) and perform generator
voltage adjustments as follows:

__ = Adjust Unit 1 Generator Bus Voltage
per, Unit 1 Revised Data Book Figure
23 (CNS Generator Voltage Operating
Schedule)

OR
__ = Adjust Unit 1 Generator Bus Voltage

per DEC BA (Balancing Authority)
request.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 3 Page 37 of 156
Event Description: Main Generator Voltage Regulator Failure
CNS GENERATOR Vﬁé¥ﬁgg;ﬁ?gE§LECTRIC GRID PAGE NO.
APM1IAISE00/037 Case | 13 of 21
Abnormal Generator or Grid Voltage Revision 08
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

18, WHEN DEC TOP (Transmission
Operations) or DEC BA (Balancing
Authority) verifies switchyard (grid)
voltage adequate and reliable, THEN
RETURN TO procedure step in effect.

END

Note to Evaluator:

At the discretion of the Lead Evaluator, the scenario may continue to the next event
by instructing the booth operator to INSERT Trigger 4 (1C S/G Tube Leak).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 38 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

| cmciemmates

1RAD-1, B/1 “1EMF-33 CSAE EXHAUST HI RAD” - LIT

1RAD-1, B/5 “1EMF-72 S/G B LEAKAGE HI RAD” — LIT

1RAD-1, C/1 “1EMF-73 S/G C LEAKAGE HI RAD” - LIT

Count rate on 1EMF-28 — RISING

Pressurizer Level - LOWERING

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 39 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 3of 164
Steam Generator Tube Leak Revision 62
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

C. Operator Actions
Note to Evaluator:

1. Monitor Enclosure 1 (Case | Steam _ [ Enclosure 1 can be found as Attachment 4 in
Generator Tube Leak Foldout Page). |ihe pack of this document.

__ 2. Verify Pzr level - STABLE OR Perform the following:
TRENDING UP.

__a. Maintain charging flow less than
180 GPM.

__b. THROTTLE 1NV-294 (NV Pmps A&B
Disch Flow Ctrl) to stabilize Pzr level.

IE Pzr level stable OR trending up,
THEN GO TO Siep 3.

d. IE Pzrlevel continues to trend down,

HEN reduce or isolate letdown as
follows:

1) E desired to reduce letdown flow,
THEN perform the following’

a) IE 1NV-10A (Letdn Onf 1B Otit
Cont Isol) open, THEN
perform the following:

(1) Control TNV-148 (Letdn
Press Control) to establish
letdown pressure between
375 - 400 PSIG.

__ (2} THROTTLE 1NV-849
(Letdn Flow Var Orif Ctrl)
for 45 GPM letdown flow.

(3) WHEN 45 GPM letdown
flow established, THEN
adjust TNV-148 (Letdn
Press Control) to maintain
letdown pressure at
350 PSIG.

(4) WHEN letdown pressure
stable at 350 PSIG, THEN
place 1NV-148 (Letdn
Press Control) in auto.

(RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 456 Page 40 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

APMIA/SS00/010

CNS REACTOR COOLANT LEAK PAGE NO.
4 of 164

Casel Revision 62

Steam Generator Tube Leak

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

2. (Continued)

N/AD) IF INV-13A (Letdn Orif 1A Otit
Cont Isol) open, THEN perform
the following:

(1) Control TNV-148 (Letdn
Press Control) to establish
letdown pressure between
150 - 200 PSIG.

__(2) OPEN 1NV-11A (Letdn
Orif 1C Otit Cont Isol).

__(3) Adjust 1NV-148 (Letdn
Press Control) to establish
letdown pressure between
375 - 400 PSIG.

(4) CLOSE 1NV-13A (Letdn
Orif 1A Otit Cont Isol).

(5) Adjust INV-148 (Letdn
Press Control) to maintain
letdown pressure at
350 PSIG.

__{6) WHEN letdown pressure
stable at 350 PSIG, THEN
place TNV-148 (Letdn
Press Control) in auto.

MfA 2) IFE letdown isolation required,
THEN ensure the following valves
- CLOSED:

s 1NV-10A (Letdn Orif 1B Otit
Cont Isol)

s 1NV-11A (Letdn Orif 1C Ofit
Cont Isol)

& INV-13A (Letdn Orif 1A Ofit
Cont Isol).

3) IF Pzrlevel stable OR trending up,
THEN GO TO Step 3.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 456 Page 41  of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 5of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2. (Continued)

IE AT ANY TIME Pzr level trends down
in uncontrolled manner or cannot be
maintained greater than 4%, THEN
perform Step 2.

4) IE Pzr level continues to trend
down OR Pzr level cannot be
maintained greater than 4%,
THEN perform the following:

a

S

Trip Unit 1 reactor.

b) WHEN reactor tripped verified,
THEN initiate S/1.

c) GO TO EP/1/A/5000/E-0
(Reactor Trip or Safety
Injection).

Scenario #2

Page 41 of 156

Catawba 2021 NRC Exam




Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 456 Page 42  of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

APMIA/SS00/010 6 of 164

CNS REACTOR COOLANT LEAK PAGE NO.

Case |

Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4.

NOTE In subsequent steps the term "affected S/G" is a S/G with primary to

__ = Notify RP to frisk all cation columns

secondary leakage.

Identify affected S/G(s) as follows:

OR

¢ Any 5/G N/R level - TRENDING UP IN
AN UNCONTROLLED MANMER

OR

NOTE S/G Leakage EMFs are highly sensitive which may cause EMFs located
on adjacent steamline to be trending up or in alarm.

» ‘Verify any of the following S/G leakage
EMF indication(s) - TRENDING UP OR
IN ALARM:

e 1EMF-71 (S/G A Leakage)
—_« 1EMF-72 (S/G B Leakage)
e 1EMF-73 (S/G C Leakage)
—_« 1EMF-74 (S/G D Leakage).

OR

* Verify any of the following S/G
steamline EMF indication(s) -
TRENDING UP OR IN ALARM:

___* TEMF-26 (Steamline 1A)
__® TEMF-27 (Steamline 1B)
¢ 1EMF-28 (Steamline 1C)

).

& TEMF-29 (Steamline 1D
OR

s Verify CF flow - LOWER TO ANY S/G
AS COMPARED TO OTHERS

OR

» Notify Secondary Chemistry to
determine affected S/G by sampling.

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 43  of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 7 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE Consideration should be given to evacuating non-essential personnel from
the Unit 1 Turbine Building and affected Doghouse based on severity of
the leak.

5. Announce event on plant page.
6. Determine required notifications:

* REFER TO AD-EP-ALL-0111 (Control
Room Activation of the ERO)

* REFER TO AD-LS-ALL-0006
(MNotification/Reportability Evaluation).

NOTE If reactor frip required, the E-O foldout page item "Ruptured S/G CA
|solation Criteria” does not appl‘_f unless S/l is initiated.

7. Verify VCT level able to be maintained
by normal makeup as follows:

a. One of the following conditions exists: a. Perform the following:
__« SIG tube leak less than 90 gpm 1) Align NV pumps to FWST as
foliows:
OR

__a) OPEN 1NV-252A (NV Pumps
+ Automatic makeup stabilizes or Suct From FWST).
raises VCT level

___b) OPEN 1NV-253B (NV Pumps

OR Suct From FWST).
___# Manual makeup stabilizes or raises __ ¢} CLOSE 1NV-188A (VCT Otlt
VCT level. Isal).

_d) CLOSE 1NV-189B (VCT Ofit
Isal).

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 456 Page 44  of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 8 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

7. (Continued)

__ 3} IE reactor trip breakers open,

@Eﬂ ANY TIME the following
conditions exist:

« TAD-7, 111 "WCT LO LVL" alarm -
LIT

AND
* Reactor trip breakers closed,

__ THEN perform Step 7.a RNO.

2) IF reactor trip breakers closed,
THEN perform the following:

__a) Continue concurrent use of this
procedure for S/G tube leak at
Step 8.

__b) Trip Unit 1 reactor.

__¢) IE Unit 1 was in Mode 3 below
1955 PSIG, THEN GO TO

AP/M/A/5500/005 (Reactor Trip
or Inadvertent S/1 Below P-11).

_d) GO TO EP//A/S000/E-0

(Reactor Trip or Safety
Injection).

THEN GO TO Step 8.

8. IFEAT ANY TIME S/G tube leak greater
than 25 GPM, THEN notify Emergency
Coordinator.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 456 Page 45 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 9 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

NOTE

available.

= Tritium sampling may be the most effective method for determining leak

* OAC calculated leak rate may be invalid during mode changes and/or
transient conditions unless there is current, coordinated sampling data

rate for small tube leaks when in Mode 2 or 3.

« OAC Primary to Secondary Leakage points may be accessed by turn on

code "GD EROSLEAK".
Determine S/G leak rate by any of the
following methods:
* Monitor the following computer points:

___» FROSLEAK (Primary To Secondary
Leakage)

___ & C1P0187 (Estimated Total Pri To
Sec Leakrate)

___ & C1P0189 (Pri To Sec Leakrate 13
Min Running Avg).

OR

NOTE

* S/G Leakage EMFs are highly sensitive which may cause EMFs located
on the adjacent steamline to be trending up or in alarm.

* S/G leakage EMF indication(s):

__« 1EMF-71 (S/G A Leakage)
— « 1EMF-72 (S/G B Leakage)

— o 1EMF-73 (S/G C Leakage)
e 1EMF-74 (S/G D Leakage).

OR

« Compare charging flow and letdown
flow

OR

__» Monitor OAC NV Graphic

= 36,000 GPD is equivalent to 25 GPM.
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 456 Page 46 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

APMIA/SS00/010

CNS REACTOR COOLANT LEAK PAGE NO.
10 of 164

Casel Revision 62

Steam Generator Tube Leak

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10.

9.

__ & |nitiate OAC Program "RCSLEAK"

(Continued)

OR

OR

* Monitor OAC point C1P0976 (U1 Gross
NC System Leak Rate, Ten Min Run
Avg)

OR

* Secondary Chemistry performance of
PT/1/B/4600/028 (Determination of
Steam Generator Tube Leak For Unit

1).

Minimize Secondary contamination as
follows:

a. Remove CM polishing demineralizers
from service as follows:

1) Ensure "POLSH DEMIN BYP
CTRL" - IN MANUAL.

2) Ensure "POLSH DEMIN BYP
CTRL" - OPEN.

3) Notify Secondary Chemistry CM
polishing demineralizers
bypassed.

b. Align auxiliary systems to minimize
secondary side contamination.
REFER TO EP/1/A/S000/G-1 (Generic
Enclosures), Enclosure 2 (Minimizing
Secondary Side Contamination).

c. Stop any transfer of water between
both Unit's CSTs.
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 456 Page 47  of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 11 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

11. Ensure compliance with appropriate
Tech Specs and Selected Licensee
Commitments Manual:

__® 3.4.13 (RCS Operational Leakage)

e 3.4.14 (RCS Pressure Isolation Valve
(PIV) Leakage)

* 3.4.18 (Steam Generator (SG) Tube
Integrity

__® 355 (Seal Injection Flow)

__® 3717 (Secondary Specific Activity)

__® SLC 16.7-9 (Standby Shutdown
System).

12, Verify Unit 1 in Mode 1.

TECH SPEC EVALUATION
See Attachment 11 for applicable Tech Specs.
T.5.3.4.13 & 3.4.18

Condition B: Be in Mode 3 in 6 hours AND be
in Mode 5 in 36 hours.

SLC 16.7-9
Condition B: Declare the standby makeup

pump non-functional and enter Condition A
Immediately.

Perform the following:
a. IE any of the following exist:

e Leak rate greater than or equal to
75 gpd in any one S/G

* | eak rate trending up and
approaching 75 gpd in any one S/G,

__ THEN stop any startup activities in
progress.

___b. Notify Secondary Chemistry to
validate leakage by performing
PT/1/B/4600/028 (Determination of
Steam Generator Tube Leak For Unit

1)
c. IE Unit 1 in Mode 2, THEN GO T

tep 13.
d. GOTO Step 19.

Scenario #2

Catawba 2021 NRC Exam

Page 47 of 156




Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 48 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 12 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE + The following leak rates are based on leakage in one S/G.

= In the event of an oscillating leak, leak rate shall be determined based
on peak value of the spike.

13.  Verify leak rate - GREATER THAN OR Perform the following:
EQUAL TO 5 GPD.
___a. Notify Secondary Chemistry to
perform PT/1/B/4600/028
(Determination of Steam Generator
Tube Leak For Unit 1).

b. RETURN TO procedure and step in
effect.

14.  Verify leak rate - GREATER THAN OR Perform the following:
EQUAL TO 30 GPD.
a. Initiate increased monitoring as
follows:

1) Notify RP of the following:
__® Current value of leakage

¢ Perform HP/O/B/1009/003
(Radiation Protection Response
Following A Primary To
Secondary Leak)

* Reset setpoints of the following
EMFs per HP/Q/B/1000/010
(Determination of Radiation
Monitor Setpoints):

___* 1EMF-33 (Condenser Air
Ejector Exhaust)

__ ® 1EMF-71 (S/G A Leakage)

__* 1EMF-72 (S/G B Leakage)

__® 1EMF-73 (S/G C Leakage)

__* 1EMF-74 (S/G D Leakage).

(RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 456 Page 49 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

APMIA/SS00/010 13 of 164

CNS REACTOR COOLANT LEAK PAGE NO.

Case |

Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

14. (Continued)

2) Notify Secondary Chemistry of the
following:

s Current value of leakage

¢ Perform PT/1/B/4600/028
(Determination of Steam
Generator Tube Leak For Unit 1)
immediately AND increase
frequency to daily.

3) IE AT ANY TIME the following
conditions met:

* Any main steam line N-16
radiation monitor -
INOPERABLE

AND

* C1P0187 (Estimated Total Pri
To Sec Leakrate) - INVALID,

THEN notify Secondary Chemistry
determine frequency to perform
PT/1/B/4600/028 (Determination of
Steam Generator Tube Leak For
Unit 1).

4} Monitor the following EMFs:

* 1EMF-33 (Condenser Air Ejector
Exhaust)

1EMF-71 (S/G A Leakage
1EMF-72 (S/G B Leakage
1EMF-73 (S/G C Leakage
1EMF-74 (S/G D Leakage

e i e T

(RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2 Event #

456 Page 50 of 156

1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS REACTOR COOQLANT LEAK PAGE NO.
APM/A/RS00/010 Case | 14 of 164
Revision 62

Steam Generator Tube Leak

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

14. (Continued)

__b. RETURN TO procedure and step in

5) REFER TO the following Tech
Specs:

* 3.4.13 (RCS Operational
Leakage)

& 3.7.17 (Secondary Specific
Activity).

6) Motify Station Management of
trends.

effect while continuing to monitor
leakage for requirements of this
procedure.

15.  Verify at least one of the following: Perform the following:
___ = | eak rate greater than or equal to 100 a. Initiate increased monitoring as
gpd follows:
OR 1} Motify RP of the following:
___* | eak rate greater than or equal to 75 __a) Current value of leakage.
gpd has been sustained for at least 1
hour __b) Perform HP/0/B/1009/003
(Radiation Protection
Response Following A Primary
OR To Secondary Leak).
s All of the following: c} IE 1RAD-1, B/1 "EMF 33
CSAE EXHAUST HI RAD - LIT,
___ = | eak rate greater than or equal to 75 THEN ensure blowdown flow
gpd controllers set to 0 gpm:
__* C1P0187 (Estimated Total Pri To __® 5/G ABLDWN FLOW CTRL
Sec Leakrate) - INVALID
__® 5/G BBLDWN FLOW CTRL
___* Any main steam line N-16 radiation
monitor - INOPERABLE. ___# 5/G C BLDWN FLOW CTRL
___#» S/G DBLDWN FLOW CTRL.
(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 51 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 15 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

15. (Continued)

d) Reset setpoints of the following
EMFs per HP/0/B/1000/010
{Determination of Radiation
Monitor Setpoints):

__* 1EMF-33 (Condenser Air
Ejector Exhaust)

__* 1EMF-71 (S/G A Leakage)

___# 1EMF-72 (S/G B Leakage)

__*» 1EMF-73 (S/G C Leakage)

__* 1EMF-74 (5/G D Leakage).

2} MNotify Secondary Chemistry of the
following:

__ = Current value of leakage

¢ Perform PT/1/B/4600/028
~  (Determination of Steam
Generator Tube Leak For Unit 1)
immediately AND increase
frequency to daily.

3) IE AT ANY TIME the following
conditions met:

__* Any main steam line N-16
radiation monitor -
INOPERAELE

AND

__ = C1P0D187 (Estimated Total Pri
To Sec Leakrate) - INVALID,

__ THEN notify Secondary Chemistry
to determine frequency fo perform
PT/1/B/4600/028 (Determination of
Steam Generator Tube Leak For
Unit 1).

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 52 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 16 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

15. (Continued)

NOTE EMFs should be monitored
every 15 minutes until leak
rates have stabilized.

4} Monitor the following EMFs:

* 1EMF-33 (Condenser Air Ejector
Exhaust)

1EMF-71 (S/G A Leakage)
1EMF-72 (S/G B Leakage)
1EMF-73 (S5/G C Leakage)
1EMF-74 (S/G D Leakage).

5} Initiate review of applicable
procedures to be utilized by
Operations, Chemistry and RP in
the event leak rate goes up.

6) Evaluate secondary contamination
potential. Review
EP/M/A/SD00/G-1 (Generic
Enclosures), Enclosure 3 (Turbine
Building Sump Isolation).

7) REFER TO the following Tech
Specs:

¢ 3.4.13 (RCS Operational
Leakage)

e 3717 (Secondary Specific
Activity).

&) Notify Station Management of
trends.

b. RETURN TO procedure and step in
effect while continuing to monitor
leakage for the requirements of this
procedure.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 53 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS REACTOR COOLANT LEAK PAGE NO.
APM/A/S500/010 17 of 164

Case | ot
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

16. Perform the following:

NOTE Leakage indications are validated by EMFs trending in the same direction.
Precise duplication of leakage values is not required.

a. Verify at least one of the following __a_ Notify Secondary Chemistry to
EMFs validate leakage indication: perform PT/1/B/4600/028
(Determination of Steam Generator
__* 1EMF-71 (3/G A Leakage) Tube Leak For Unit 1).

__ & 1EMF-72 (SI/G B Leakage)
__ e 1EMF-73 (S/G C Leakage)
__ & 1EMF-74 (S/G D Leakage).

NOTE Unit shutdown should not be postponed while waiting for chemistry
calculation results.

@ IE AT ANY TIME chemistry
calculations contradict leakage

indications, THEN perform the
following:

__ & Unit 1 shutdown may be suspended

__« RETURN TO Step 11.

NOTE EMFs should be monitored every 15 minutes.
c. Monitor the following EMFs:

& 1EMF-33 (Condenser Air Ejector
Exhaust)

e 1EMF-71 (S/G A Leakage)

« 1EMF-72 (S/G B Leakage)

e 1EMF-73 (S/G C Leakage)

e 1EMF-74 (S/G D Leakage).

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 54  of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS REACTOR COOLANT LEAK PAGE NO.
APM/A/S500/010 18 of 164

Case | ot
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

16. (Continued)
d. Notify RP of the following:
o 1} Current value of |EEKBQE.

__ 2) Perform HP/O/B/1009/003
(Radiation Protection Response
Following A Primary To Secondary
Leak).

e. Evaluate secondary contamination
potential. Review EP/1/A/5000/G-1
(Generic Enclosures), Enclosure 3
(Turbine Building Sump Isolation).
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

3

01 Scenario # 2 Event # 456 Page 55 of 156

1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS REACTOR COOLANT LEAK PAGE NO.
APM/A/S500/010 Case | 19 of 164

Revision 62

Steam Generator Tube Leak

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

17.

Determine Unit 1 shutdown

a.

_c

. IE leak rate greater than or equal fo

quirements as follows:

IF AT ANY TIME leak rate greater
than or equal to 100 gpd, THEN
perform the following:

1) Ensure reactor power less than
50% within 1 hr.

2y Ensure Unit 1 in Mode 3 within the
following 2 hrs.

3) IFE leak rate greater than or equal
to 150 gpd, THEN ensure Unit 1 in
Mode 5 within 36 hours.

4) Observe Note prior to Step 18 and
GO TO Step 18.

75 gpd and less than 100 gpd, THEN
perform the following:

# |[F AT ANY TIME the following

conditions met:

* Any main steam line N-16
radiation monitor - INOPERABLE

AND

__» C1P0187 (Estimated Total Pri To
Sec Leakrate) - INVALID,

THEN perform the following:

__ 1) Ensure reactor power less than
50% within 1 hr.

__2) Ensure Unit 1 in Mode 3 within
the following 2 hrs.

__3) Observe Note prior to Step 18

and GO TO Step 18.

IF leak rate greater than or equal to

75 gpd and fess than 100 gpd

sustained for one hour, THEN ensure

Unit 1 in Mode 3 within 24 hrs.

Scenario #2

Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 56 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 Case | 20 of 164
Steam Generator Tube Leak Revision 62

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE EMF indications may trend down during unit shutdown. Unit shutdown
should not be suspended based solely on lower radiation monitor
indications.

18. Shutdown Unit 1 as follows:
__a Notify Engineering of occurrence.

__b. Verify reactor power - GREATER b. Perform the following:
THAN 15%.
__ 1) Initiate Unit 1 shutdown. REFER
TO OP/1/A/6100/002 (Controlling
Procedure For Unit Shutdown).

2} Ensure adequate shutdown
margin maintained. REFER T

Unit 1 ROD Book, Section 5.11.

3) GO TO Step 19.

NOTE A more rapid shutdown is prudent for larger leaks to minimize secondary
contamination or offsite dose.

c. Initiate Unit 1 shutdown. REFER TO
the following procedures:

* OP/1/A/6100/003 (Controlling
Procedure For Unit Operation)

OR

& AP/1/A/5500/009 (Rapid
Downpower).

_d. Ensure adequate shutdown margin
maintained. REFER TO Unit 1 ROD
Book, Section 5.11.

19. IE AT ANY TIME 1RAD-1, B/1 "1EMF-33
CSAE EXHAUST HI RAD" - LIT, THEN
ensure "UNIT 1 CSAE EXH" aligned as

required by annunciator response.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 456 Page 57 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS RAPID DOWNPOWER PAGE NO.
APMASS00/009 2of40
Revision 34
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
C. Operator Actions Note to Evaluator:
__ 1. 'Monitor Enclosure 1 (Foldout Page). | Enclosure 1 can be found as Attachment 5 in
the back of this document.
2. Determine required notifications:

@

__* REFER TO AD-EP-ALL-0111 (Control

Room Activation of the ERO)

» REFER TO AD-LS-ALL-0006
(Nofification/Reportability Evaluation).

IE AT ANY TIME prompt separation
from grid required, THEN GO TO

Step 26.
N/A 4.  IF load reduction due to grid
instability, THEN perform the
following:
NOTE In manual mode, the control valves are capable of full travel within 3
minutes.
__a. Select "MANUAL" and "CONTROL
VALYVE LOWER" to reduce turbine
load as required.
__b. GOTO Step 12.
3. Verify Turbine Control - IN AUTO. Perform the following:
___a. IF manual turbine control desired,
THEN GO TO Step 9.
b. IF auto turbine control desired, THEN
perform the following:
__ 1)y Verfy "AUTO" - FLASHING.
__2) Depress "AUTO" pushbutton.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2

Event # 456 Page 58 of 156

1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

APMIASS00/009

CNS

RAPID DOWNPOWER

PAGE NO.
3of40
Revision 34

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

6.

7.

Verify the following load reduction

criteria - KNOWN:

# Time required to reduce load

& Target load power level.

Verify time required to reduce load - _
GREATER THAN OR EQUAL TO 15

MINUTES.

__ A WHEN required target power level
and available time known, THEN
perform Steps 5 through 10.

=

- GO

T

‘D
O
o]

Perform the following:

TO Step 10.

Step 10.

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 59 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS RAPID DOWNPOWER PAGE NO.
APMASS00/009 4 of 40
Revision 34
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
NOTE  The following tables are estimates only and can be used for rapid entry
into the turbine control panel.
8. Determine required power reduction
rate (MW/Min) from table below:
Time to Total Power Change Required (%)
Reduce
Load
(Min) 10 20 a0 40 50 60 70 80 g0 100
15 8 16 24 32 40 48 56 64 72 20
20 G 12 18 24 30 16 42 48 54 60
10 1 8 12 16 20 24 28 32 ] 40
45 2.7 5.3 8 10.7 | 13.3 16 18.7 | 21.3 24 26.7
60 4 i 8 10 12 14 16 18 20
75 3.2 4.8 6.4 8 9.6 11.2 | 12.8 | 14.4 16
g0 2.7 1 5.3 6.7 8 9.3 10.7 12 13.2
120 3 4 5 6 7 8 g 10
150 3.2 4 4.8 5.6 6.4 7.2 8
180 3.3 4 7 5.3 ] 6.7
210 2.9 1.4 4 1.6 .1 5.7
730 3 | 3.5 4 .5 5
270 3.1 .G 4 4.4
300 3.2 3.6 4
330 3.3 3.6
360 3 3.3
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 60 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS RAPID DOWNPOWER PAGE NO.
APM/A/RS00/009 5 of 40
Revision 34

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9. Determine target load from table

below:
Reactor Power (%) Target (MW)
0 40
10 120
20 240
30 360
40 180
48 576
50 600
60 720
go 828
70 840
80 860
%0 1080

10. Initiate turbine load reduction as
follows:

NOTE < Any load reduction rate of greater than 25 MW/Min must be performed in
the manual mode.

+ Unloading rates greater than 60 MW/Min (S%/minute) will meet C-7A
interlock and may result in steam dump actuation.

__a. Vernfy automatic turbine load a. Reduce turbine load as follows:
reduction - DESIRED.

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.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 61 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS RAPID DOWNPOWER PAGE NO.

APM/A/RS00/009 6 of 40
Revision 34

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)
2) IE AT ANY TIME auto turbine

control available AND desired,
THEN perform Steps 5 through 11.

3) GO TO Step 12.

b. Enter desired "LOAD RATE" on
turbine control panel.

c. Enter desired "TARGET" on turbine
control panel.

d. Depress "GO" pushbutton on turbine
control panel.

__ &, Verify turbine load - TRENDING e. Perform the following:
DOWN AS REQUIRED.

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

__ 1y Select "MANUAL" and "CONTROL
VALVE LOWER" to reduce turbine
load as required.

__2) GOTOStep 12

IE AT ANY TIME turbine controls fail
to respond properly, THEN perform
Step 10.e.

IF AT ANY TIME turbine load reduction

rate OR target load must be changed,
THEN RETURN TO Step 5.

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

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 456 Page 62 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS RAPID DOWNPOWER PAGE NO.
APMASS00/009 7 of 40
Revision 34
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
13.  Attempt to control T-Avg as follows:
__a. Verify T-Ref instrumentation - __a. IFE T-Avg Coastdown in progress,
AVAILABLE. HEN determine T-Ref from table.
REFER TO Enclosure 5 (T-Ref Value
Following Runback/Power Reduction).
__ b. Verify control rods - IN AUTO ANE)",? __b. IE T-Avg greater than 1.5°F higher
STEPPING IN. than T-Ref, THEN insert control rods
as required to maintain T-Avg within
1°F of T-Ref.
__ €. Maintain T-Avg greater than or equal
fo 551°F.
__d. Verify Reactor Engineering Power d. Perform the following:
Maneuvering Guidance provided bﬂ
Duty Reactor Engineer.

NOTE + The boric acid added to
the NC System should be
added in several
increments.

+ The boric acid added to
the NC System should be
added only during the first
hour of the downpower
event.

__ 1) Borate NC System as required.
REFER TO Unit 1 R.O.D. book
(section 4.8).
__2) GOTO Step 13.1.
___e. Borate NC System as required.
REFER TO Reactor Engineering
Power Maneuvering Guidance.
__ . Ensure operator monitors Enclosure 2
(Rod Insertion Limit Boration).
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 63 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS RAPID DOWNPOWER PAGE NO.
APMASS00/009 8 of 40
Revision 34
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

14, Verify Pzr PORV and Pzr spray valve
status as follows:

__a AllPzr PORVs - CLOSED. a. IE Pzr pressure less than 2315 PSIG,
THEN perform the following:

1} CLOSE Pzr PORV(s).

2) IF any Pzr PORY cannot be
closed, THEN CLOSE its isolation
valve.

3) IE Pzr PORY isolation valve
cannot be closed, THEN perform
the following:

a) Trip reactor.

__b) GO TO EP/1/A/S000/E-0
(Reactor Trip or Safety
Injection).

__b. Normal Pzr spray valves - CLOSED. b. IF Pzr pressure trending down in
uncontrolled manner, THEN perform
the following:

1) CLOSE spray valve.

2) IF affected spray valve cannot be
closed, THEN REFER TO
AP/1/A/S500/011 (Pressurizer
Pressure Anomolies).

15.  Operate RC pumps and fans as
necessary to maintain RC temperature
greater than 60°F. REFER TO
OF/1/B/6400/001A (Condenser
Circulating Water System).

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 64 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS RAPID DOWNPOWER PAGE NO.
APM/A/RS00/009 9 of 40
Revision 34

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

16.  Verify reactor power - LESS THAN Perform the following:
85%.

a. IE target load less than §5%, THEN
perform the following:

1) WHEN time and manpower permit,
THEN perform applicable steps of
OP/M/A/6100/003 (Controlling
Procedure For Unit Operation).

2) Do not continue in this procedure
until reactor power less than 85%.

3) WHEN reactor power less than
85%, THEN GO TO Step 17.

b. WHEN target load reached, THEN
perform the following:

1) Stabilize unit at current power
level.

2} Maintain control rods above
insertion limits.

3) Adjust the following as required to
maintain T-Awvg within 1°F of
T-Ref:

¢ Turbine load
* Control rods
¢ Boron concentration.

c. GOTO Step 41.

17. Dispatch operator to secure both C-Htr
drain pumps. REFER TO
OP/1/B/6250/004 (Feedwater Heater
Vents, Drains and Bleed System).

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 456 Page 65 of 156

Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto

CNS RAPID DOWNPOWER PAGE NO.
APMIA/S500/009 10 of 40

Revision 34

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

18.  Align AS supply to CF pumps as
follows:

__a. Adjust 1AS-2 (Main Stm To Aux
Steam) as necessary to maintain AS
header pressure 165 PSIG.

b. Ensure 1AS-12 (AS To CFPT Isol) -
OPEN.

c. Dispatch operator to close 1SP-3 (SC
To CFPT 1A & 1B) (TB1-640, 1G-24).

19.  Adjust 1TL-4 (S5tm Seal Reg Byp) as
necessary to maintain steam seal
pressure between 3 PSIG - 5 PSIG.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 456 Page 66 of 156
Event Description: 1C Steam Generator Tube Leak / Rapid Downpower / Rods Fail to Insert in Auto
CNS RAPID DOWNPOWER PAGE NO.
APMASS00/009 11 of 40
Revision 34

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

20.

€9%.

Note to Evaluator:

At the discretion of the Lead Evaluator, the
scenario may continue to the next event by
instructing the booth operator to INSERT
Trigger 7 (1C S/G Tube Rupture).

Verify reactor power - LESS THAI'L'___,_,.?Perfnnn the following:

a.

__ 1) WHEN time and manpower permit,

b.

. GO TO Step 41.

IF target load less than 69%, THEN
perform the following:

THEN perform applicable steps of
OP/1/A/6100/003 (Controlling
Procedure For Unit Operation).
2) Do not continue in this procedure
until reactor power less than 63%.

WHEN reactor power less than
69%, THEN GO TO Step 21.

WHEN target load reached, THEN
perform the following:

1) Stabilize unit at current power
level.

Maintain confrol rods above
insertion limits.

2)

3) Adjust the following as required to
maintain T-Awvg within 1°F of

T-Ref:

¢ Turbine load
* Control rods
¢ Boron concentration.

__21. Verify "P9-REACTOR TRIP ON
TURBINE TRIP BLOCKED" status light
(151-18) - LIT.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 67 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

| cowemmates

Pressurizer Level - LOWERING UNCONTROLLED

1RAD-3, E/5 “1EMF26, 27, 28, 29, S/G A, B, C, D STEAMLINE” — LIT

1C S/G N/R Level — RISING UNCONTROLLED

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 68 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 4 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
1
C. Operator Actions Note to Evaluator:

Enclosure 1 can be found as Attachment & in

1. Monitor Enclosure 1 (Foldout Page). e —

@ Verify Reactor Trip: Perform the following:
___* Allrod bottom lights - LIT __a. Trip reactor.
___* Allreactor trip and bypass breakers - b. IE reactor will not trip, THEN
OPEN concurrently perform the following:
__ & /R power - TRENDING DOWN. __ & Implement EP/1/A/5000/F-0 (Critical

Safety Function Status Trees)

__* GO TO EP/M/A/S000/FR-5.1
(Response to Nuclear Power

Generation/ATWS).
@ Verify Turbine Trip: Perform the following:
__ & All turbine stop valves - CLOSED. __a. Trip turbine.

b. IFE turbine will not trip, THEN perform
the following:

1) Depress "MANUAL" pushbutton on
turbine control panel.

__ 2) Rapidly CLOSE control valves by
simultaneously depressing
"CONTROL VALVE LOWER" and
"FAST RATE" pushbuttons.

3) IFE control valves will not close,
THEN CLOSE the following
valves:

__® AllMSIVs
= AllMSIV bypass valves.
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 2 Event # 7,8,9,10 Page 69 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS

EP/M/A/S000/E-0 5of 49

REACTOR TRIP OR SAFETY INJECTION PAGE NO.

Revision 46

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Verify 1ETA and 1ETB - ENERGIZED. Perform the following:

_a. IFE1ETA AND 1ETE de-energized,

HEN GO TO EP/1/A/5000/ECA-0.0
(Loss of Ali AC Power).

b. WHEN time allows, THEN attempt to
restore power to de-energized
switchgear while continuing with this
procedure. REFER TO
AP/1/A/5500/007 (Loss of Normal
Power).

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 70 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 6 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

@ Verify S/l actuated:
__a. "SAFETY INJECTION ACTUATED" a. Perform the following:

status light (1S1-13) - LIT.
1) Verify conditions requiring S/1:

__® Pzrpressure - LESS THAN
1845 PSIG

OR

* Containment pressure -
GREATER THAN 1.2 PSIG.

2} IE S/l required, THEN initiate S/1.

3} IE S/1 not required, THEN
concurrently perform the following:

¢ [F 1ETAOR 1ETB
de-energized, THEN ensure the
following pumps running on
energized bus:

___* NV pump

___® KC pumps

__® RN pump.

» Implement EP/1/A/5000/F-0

(Critical Safety Function Status
Trees).

* GO TO EP/M/ASSDD0/ES-0.1
(Reactor Trip Response).

b. Both E/S load sequencer actuated b. Initiate S/1.

i _ _ P
status lights (151-14) - LIT. Note to Evaluator:

Once immediate actions are complete, the crew
should use foldout page guidance #5 to isolate

_ 6 /Announce “Unit 1 Safety Injection™ | o » fioy to the 1C $/G. The normal method to do
this is using the CA flow control valve. This
valve is failed open, so the operator will have to
use the CA motor operated isolation valve to
complete this task.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.: 301

Event Description:

Scenario # 2 Event # 7,8,9,10

Page 71  of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 7 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

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

7. Determine required notifications:

¢ REFER TO AD-EP-ALL-0111 (Control
Room Activation of the ERO)

+ REFER TO AD-LS-ALL-0006
{Nofification/Reportability Evaluation).

a. Initiate Feedwater Isolation.

b. IF proper status light indication not
obtained, THEN CLOSE valves.

9. Verify Phase A Containment Isolation
status as follows:

___ 4. Phase A "RESET" lights - DARK. a. Initiate Phase A Isolation.

__b. Monitor Light Panel Group 5 St lights b. Align valves
on energized train(s) - LIT.

Perform the following:

each penetration isolated by at least
one isolation valve.

4s necessary to ensure

Scenario #2
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2 Event # 7,8,9,10 Page 72 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 8 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10.  Verify Phase B actuation as follows:

__a. Verify containment pressure - HAS a. Perform the following:

REMAINED LESS THAN 3 PSIG.
1) Werify Phase B Isolation actuated
as follows:

__a) Phase B |solation "RESET"
lights - DARK.

___b) IF Phase B Isolation "RESET"
lights lit, THEN initiate Phase B
Isolation.

c) Verify following monitor light
panel lights on energized
train(s) - LIT:

& Group 1 Sp lights

___ = Group 5 Sp lights

___ = Group 5 St light L/11.

___d) IF monitor light panel not in

correct alignment, THEN
ensure correct alignment.

__2) Stop all MC pumps.
__3) Maintain seal injection flow.

4} Energize H2 igniters.

(RNO continued on next page)
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Appendix

D Required Operator Actions Form ES-D-2

Op Test No.:

Event Descri

301 Scenario # 2 Event # 7,8,9,10 Page 73 of 156

ption: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 9 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10. (Continued)

5) Dispatch operator to perform the
following:

__a) Secure all ice condenser air
handling units. REFER TO
EP/M/A/S000/G-1 (Generic
Enclosures), Enclosure 11
{Securing All Ice Condenser
Units).

b) Place containment H
analyzers in service. 2REFER
T0O OP/M/A/G450/010
(Containment Hydrogen
Control Systems).

__ B) WHEN 9 minutes elapsed, THEN
verify proper VX System operation.
REFER TO Enclosure 5 (VX
System Operation).

__7) GOTOStep i1

IF AT ANY TIME containment
pressure exceeds 3 PSIG while in this
procedure, THEN perform Step 10.a.

Scenario #2
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.: 301

Event Description:

Scenario # 2 Event # 7,8,9,10

Page 74  of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 10 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

b3

__a. Motor driven CA pumps - ON.

12, Verify all of the fellowing S/l pumps -
ON:

11.  Verify proper CA pump status as
follows:

train(s):

1) Reset ECCS.

2) Reset D/G load sequencer(s).
3) Start affected pump(s).

4) IE AT ANY TIME B/O occurs,

THEN restart 5/l equipment
previously on.

S/G N/R levels - GREATER THAN b. Perform the following:
11%.
1} Place CA PMP #1 control switch o

ON.

train(s):
___ & NV pumps ___a. ResetECCS.
= ND pumps
___* NI pumps. ___b. Reset D/G load sequencer(s).

c. Start affected pump(s).

d. IF AT ANY TIME B/O occurs, THEN
restart S/l equipment previously on.

a. Perform the following for affected

2} Ensure CA pump #1 - RUNNING.

Perform the following for affected

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 75 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 11 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
__ 13, Verify all KC pumps - ON. Perform the following for affected
train(s):
__a. ResetECCS.
__b. Reset DIG load sequencer(s).
__ €. Start affected pump(s).
__d. IFE AT ANY TIME B/O occurs, THEN
restart S/l equipment previously on.
__e. IE KC flow cannot be established to
NC pumps, THEN stop all NC pumps.
14.

Verify all Unit 1 and Unit 2 RN pumps - Perform the following:
ON.

__a. IFany Unit 2 RN pump off, THEN
start affected pump(s).

Note to Evaluator:

Crew may make the decision to transition to the frain(s)
RNO at this step due to 1B RN pump tripping '
earlier in the scenario. However resetting ECCS __ 1) ResetECCS.

and D/G load sequencer will not allow starting
of this pump, so the crew may determine that —

all available RN pumps are in service. 3) Start affected pump(s).

b. IF any Unit 1 RN pump off, THEN
perform the following for affected

2) Reset D/G load sequencer(s).

4) IE AT ANY TIME B/O occurs,

THEN restart S/l equipment
previously on.

15.  Verify proper ventilation systems .
operation as follows: Note to Evaluator:

__« REFER TO Enclosure 2 (Ventilation | Enclosure 2 can be found as Attachment 7 in
System Verification) the back of this document.

__ = Notify Unit 2 operator to perform
Enclosure 3 (Opposite Unit Ventilation
Verification).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 76 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.

EPM/ASRDONE-D 12 of 49
Revision 46

| ACTION/EXPECTED RESPONSE | | RESPONSE NOT OBTAINED |

16, Verify all $/G pressures - GREATER Perform the following:
THAN 775 PSIG.

a. Verfy Main Steam |solation as
follows:

& AlIMSIVs - CLOSED
__ & AllMSIV bypass valves - CLOSED
__ = AllS/G PORVs - CLOSED.

b. IE any valve open, THEN perform the
following:

___ 1) Initiate Main Steam |solation.

__ 2} IE any valve still open, THEN
CLOSE valve.

Critical Task #2
17.  Verify proper S/l flow as follows:

__a. "NV S/l FLOW" - INDICATING FLOW. =>= . (SERNVBimpESnasisnEes

Mote to Evaluator:

BOP will have to manually open TNI-9A and/or 1NI-10B to
establish high head ECCS flow.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 7,8,9,10 Page 77 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

EP/M/A/S000/E-0 13 of 49

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.

Revision 46

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

17. (Continued)

__b. NC pressure - LESS THAN__________% b. Perform the following:
1620 PSIG.

__ 1) Ensure ND pump miniflow valve
on operating ND pump(s) - OPEN.

N/A 2) IE ND pump miniflow valve(s)
cannot be opened, THEN perform
the following for affected train(s):

__a) Reset ECCS.

__b) Reset D/G load sequencer.
__t) Stop ND pump.

__d) IF AT ANY TIME B/O occurs,

THEN restart S/l equipment
previously on.

e) IF AT ANY TIME NC pressure
goes down to less than
285 P5I1G in uncontrolled
manner, THEN restart ND

pump.
__3) GOTO Step 18.

__ . NIpumps - INDICATING FLOW. __c. Start NI pump(s) and align valves.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 78 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/S000/E-O 14 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
17 (Continued)
__d. NC pressure - LESS THAN 285 PSIG. d. Perform the following:
__ 1) Ensure ND pump miniflow valve
on operating ND pump(s) - OPEN.
2} IE ND pump miniflow valve(s)
cannot be opened, THEN perform
the following for affected train(s):
__a) Reset ECCS.
__b) Reset D/G load sequencer.
__C) Stop ND pump.
__d) IF AT ANY TIME B/O occurs,
THEN restart S/l equipment
previously on.
__e) IF AT ANY TIME NC pressure
goes down to less than
285 PSIG in uncontrolled
manner, THEN restart ND
pump.
__ 3) GOTO Step 18.
__&. ND pumps - INDICATING FLOW TO __e. Start ND pumpis) and align valves.
C-LEGS.
__ 18, WHEN time and manpower permit
(within two hours of event), THEN
monitor Spent Fuel Pool level and
temperature. REFER TO
EP/1/A/5000/G-1 (Generic Enclosures),
Enclosure 1 (Unit 1 Spent Fuel Pool
Monitoring).
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 79 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 15 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

19. Control S/IG levels as follows:

__a. Verfy total CA flow - GREATER a. Perform the following:
THAN 450 GPM.

1) IE N/R level in all S/Gs less than
11% (29% ACC), THEN perform
the following:

__ = Start CA pumps
__* Ensure correct valve alignment.

2) IE N/R level in all 5/Gs less than
11% (29% ACC) AND feed flow
greater than 450 GPM cannot be
established, THEN concurrently
perform the following:

* |mplement EP/1/A/S000/F-0
(Critical Safety Function Status
Trees)

__® GO TO EP/1/A/5000/FR-H.1
(Response to Loss of Secondary
Heat Sink).

__b. WHEN each S/G N/R level greater
than 11% (29% ACC), THEN control
feed flow to maintain that 5/G N/R
level between 11% (29% ACC) and
50%.

20.  Verify all CA isolation valves on intact ___ OPEN valve(s).
S/Gs - OPEN.

__21.  Verify S/l equipment status based on 9'__ Critical Task #2
maonitor light panel(s) - IN PROPER

ALIGNMENT.
MNote to Evaluator:
BOP will have to manually open 1NI-3A and/or 1NI-10B to
establish high head ECCS flow.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 80 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP//ASRDOD/E-D 16 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

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

Note to Evaluator:

__ 22 Control NC temperature. REFER TO | Enclosure 4 can be found as Attachment 8
Enclosure 4 (NC Temperature Control). | o 5 7 <8 ent

23, Verify Pzr PORV and Pzr Spray Valve
status as follows:

__a. AllPzr PORVs - CLOSED. a. IF Pzr pressure less than 2315 PSIG,
THEN perform the following:

1) CLOSE Pzr PORWV(s).

2} IF any Pzr PORV cannot be
closed, THEN CLOSE its isolation
valve.

3) IF 1NC-32B OR 1NC-34A cannot
be closed OR isolated, THEN
perform the following:

a) Align N2 to PORVs by opening
the following valves:

* [NI-438A (Emer N2 From
CLA A To 1NC-34A)

___® INI-439B (Emer N2 From
CLA B To 1NC-32B).

b) CLOSE affected Pzr PORV.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 81 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 17 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
23. (Continued)

4) IF any Pzr PORV cannot be closed
OR isolated, THEN perform the
following:

a) Energize Hs igniters.

b) Dispatch operator to perform
the following:

_ {1y Secure all ice condenser
air handling units. REFER
TO EP/M/AMSD00IG-1
(Generic Enclosures),
Enclosure 11 (Securing All
lce Condenser Units).

__(2) Place containment Ho
analyzers in service.
REFERTO
OP/1/A/6450/010
(Containment Hydrogen
Control Systems).

c) IF AT ANY TIME both the
following conditions exist:

* Containment pressure - HAS
REMAINED LESS THAN
3PSIG

* Containment pressure -
BETWEEN 1 PSIG AND
3 PSIG,

___ THEN start one VX fan and
secure normal containment
ventilation. REFER TO
EP/M1/A/5000/G-1 (Generic
Enclosures), Enclosure 18 (VX
and Containment Ventilation
Control).

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event #

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

7,8,9,10 Page 82 of 156

10B Fail to Auto Open / MSIVs Fail to Close Manually

EP/M/A/S000/E-0

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.

18 of 49
Revision 46

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

23. (Continued)

__b. Normal Pzr spray valves - CLOSED.

__c. Atleast one Pzr PORV isolation valve
- OPEN.

__ 24 Verify NC subcooling based on core
exit T/ICs - GREATER THAN 0°F.

d) Concurrently perform the
following:

___ Implement EP/1/A/5000/F-0
(Critical Safety Function
Status Trees)

* GO TO EP//AMSO0D/E-1T
{Loss of Reactor or
Secondary Coolant).

b. IF Pzr pressure less than 2150 PSIG,
THEN perform the following:

1) CLOSE spray valve(s).

2) IF spray valve(s) cannot be closed,
THEN perform the following:

a) Stop NC pumps 1A and 1B,

__b) IF both 1C AND 1D NC pumps
on, THEN stop one additional
pump.

__c. IF power available, THEN OPEN one

Pzr PORV isolation valve unless it
was closed to isolate an open Pzr
PORV.

IF any NV OR NI pump on, THEN
perform the following:

a. Ensure all NC pumps - OFF.

b. Maintain seal injection flow.

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 83 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS REACTOR TRIP OR SAFETY INJECTICN PAGE NO.
EP/M/ASD00/E-O 19 of 49
Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
25, Verify main steamlines intact: IE any S/G faulted, THEN perform the
following:
__* All 5/G pressures - STABLE OR
TRENDING UP ___a. Implement EP/1/A/5000/F-0 (Critical
Safety Function Status Trees).
__® AlLL S/Gs - PRESSURIZED.
__b. GO TO EP/1/A/5000/E-2 (Faulted
Steam Generator Isolation).
26. Verify S/G tubes intact as follows: IE any EMF trip 1 light lit OR any S/G
ﬁ level trending up in uncontrolled
__® All S/G levels - STABLE OR manner, THEN concurrently:
TRENDING UP IN A CONTROLLED
MANNER. __* Implement EP/1/A/5000/F-0 (Critical
Safety Function Status Trees).
¢ Verify the following EMF trip 1 lights -
DARK: ___* GO TO EP/1/A/5000/E-3 (Steam
Generator Tube Rupture).
__* 1EMF-33 (Condenser Air Ejector
Exhaust)
___ = TEMF-26 (Steamline 1A)
___®» TEMF-27 (Steamline 1B)
___» 1EMF-28 (Steamline 1C)
___* 1EMF-29 (Steamline 1D).
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 84 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS STEAM GENERATOR TUBE RUPTURE PAGE NO.
EP/1/A/S000/E-3 20of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
C. Operator Actions Note to Evaluator:
1_ “onitor Enc'osure 1 IFoldout Pagel_ EI“II:IDSI..IFE 1 can be fnund as Attachment 9 in
D the back of this document.
2. Identify ruptured S/G(s) as follows: Perform the following:
___® Any S/G level - TRENDING UP IN ___a. Continue to monitor S/G N/R levels
UNCONTROLLED MANNER and steamline EMFs.
OR b. Notify RP to perform the following:
__ & Chemistry or RP determined ruptured __ & Frisk all Unit 1 3/G cation columns
SIG for activity
OR __ = Notify Control Room of results.
¢ Any of the following EMF trip 1 lights - c. IE S/G sampling required to identify
LIT: ruptured S/G(s), THEN perform the
following:
__* 1EMF-26 (Steamline 14)
___ = TEMF-27 (Steamline 1B) 1} Ensure the following signals -
__* 1EMF-28 (Steamline 1C) RESET:
__ = TEMF-29 (Steamline 1D).
__a) Phase A Containment
Isolations.
__b) CA System valve control.
¢} KC NC NI NM St signals.
2} Align all S/Gs for Chemistry
sampling.
3) Notify Chemistry to perform the
following:
___ = Sample all S/Gs for activity
__ = Notify Control Room of results.
__d. WHEN ruptured S/G(s) identified,
THEN immediately RETURN TO
Step 3.
e GOTO Step 11.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2 Event #

7,8,9,10 Page 85 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GEMERATOR TUBE RUPTURE PAGE NO.
EP/M/AMRDODE-3 3of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
___ 3. Verify at least one intact S/G - ___ Maintain at least one S/G available for
AVAILABLE FOR NC SYSTEM NC System cooldown in subsequent
COOLDOWN. steps.
4. Isolate flow from ruptured S/G(s) as
follows:
__a. Verfy all ruptured S/G(s) PORV - a. WHEN ruptured S/G(s) pressure less
CLOSED. than 1090 PSIG, THEN perform the
following:
__ 1) Ensure ruptured S/G(s) PORV -
CLOSED.
__ 2) IF ruptured S/G(s) PORV will not
close, THEN CLOSE ruptured
S/G(s) PORY isolation valve.
__3) IE ruptured S/G(s) PORV isolation
valve will not close, THEN
dispatch operator to close ruptured
S/G(s) PORV isolation valve.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 7,8,9,10 Page 86 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

EP/M/A/S000/E-3 4 of 95

CNS STEAM GENERATOR TUBE RUPTURE PAGE NO.

Revision 44

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)
__b. Verify S/G(s) 1B and 1C - INTACT. ——}u. Perform the following:
__ 1) IF both motor driven CA pumps

available, THEN CLOSE "CAPT
TRIP TV CTRL".

N/A 2) IF CA Pump #1 only source of
feedwater, THEN maintain steam
flow to CA Pump #1 from at least
one S/G.

N/A 3) IF S/G 1B ruptured, THEN perform
the following:

___a) Dispatch two operators to
unlock and close 1S5A-1 (1B
S/G Main Steam to CAPT
Maintenance Isol) (DH-624,
FF-53, Rm 572) (Breakaway
lock).

__ b} IF 1SA-1 cannot be closed,
THEN dispatch two operators
fo unlock and close 1SA-3 (1B
5/G Main Steam to CAPT Stop
Check) (AB-551, DD-53, Rm
217) (Breakaway lock).

4) IE S/G 1C ruptured, THEN perform
the following:

__a) Dispatch two operators to
unlock and close 15A-4 (1C
S/G Main Steam to CAPT
Maintenance Isol) (DH-624,
FF-53, Rm 572) (Breakaway
lock installed).

IF 15A-4 cannot be closed,
THEN dispatch two operators
fo unlock and close 15A-6 (1C
S/G Main Steam to CAPT Stop
Check) (AB-551, DD-53, Rm
217) (Breakaway lock) (Ladder
needed).

(RNO continued on next page)
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2 Event #

7,8,9,10 Page 87 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GENERATOR TUBE RUPTURE
EP/M/A/S000/E-3

PAGE NO.
5 of 95
Revision 44

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

4. (Continued)

. Isolate blowdown and steam drain on
all ruptured S/G(s) as follows:

* S/G 1A

1) CLOSE 1SM-TTA (S/G 1A Otlt
Hdr Bldwn C/V).

2) Verify the following blowdown
isolation valves - CLOSED:

__a) 1BB-56A (S/G 1A Bldwn
Cont Isol Insd).

__5) WHEN ruptured S/G steam supply
to CA Pump #1 isolated, THEN
OPEN "CAPT TRIP T/V CTRL".

__ 1) Dispatch operator to close
1SM-TTA (SIG 1A Otlt Hdr
Bldwn C/V) (DH-583, FF-GG,

43-44, Rm 551).

__a) CLOSE valve.

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 88 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GEMERATOR TUBE RUPTURE PAGE NO.
EP/M/AMRDODE-3 6 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)
b) 1BB-148B (S/G 1A Bldwn b) Perform the following:
Cont Isol Byp).
__ (1) CLOSE valve.

{2} IF valve will not close
AND 1BB-56A open,
THEN perform the
following:

1. Ensure "S/G A
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

* 1BB-148B (S/G 1A
Bldwn Cont Isol
Byp) (DH-580,
EE-FF. 44-45, Rm
591)

e 1BB-81 (1A SIG
Blowdown
Penetration Valve
Test Isol) (DH-583,
EE-FF, 44, Rm
591).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 89 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GEMERATOR TUBE RUPTURE PAGE NO.
EP/M/AMRDODE-3 7 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)
__c) 1BB-57B (S/G 1A Bldwn c) Perform the following:
Cont Isol Otsd).
__ (1) CLOSE valve.

{2} IF valve will not close
AND 1BB-56A open,
THEN perform the
following:

1. Ensure "S/G A
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

« 1BB-57B (S/G 1A
Bldwn Cont Isol
Otsd) (DH-580,
EE-FF. 44-45, Rm
591)

e 1BB-81 (1A SIG
Blowdown
Penetration Valve
Test Isol) (DH-583,
EE-FF, 44, Rm
591).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 90 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS STEAM GENERATOR TUBE RUFTURE PAGE NO.
EP/M/AAD00/E-3 8 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
4. (Continued)
* S/G 1B:
__ 1) CLOSE 1SM-76B (S/G 1B Otit __ 1) Dispatch operator to close
Hdr Bldwn C/V). 1SM-76B (S/G 1B Otit Hdr
Bldwn C/V) (DH-583, FF-53, Rm
572).
2) Verify the following blowdown
isolation valves - CLOSED:
__a) 1BB-19A (S/G 1B Bldwn __a) CLOSE valve.
Cont Isol Insd).
b) 1BB-150B (S/G 1B Bldwn b) Perform the following:

Cont Isol Byp).
__ (1) CLOSE valve.

{2) IF valve will not close
AND 1BB-19A open,
THEN perform the
following:

1. Ensure"S/IG B
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

* 1BB-150B (S/G 1B
Bldwn Cont Isol
Byp) (DH-580, FF,
52-53, Rm 572)

__# 1BB-83 (1B S/G
Blowdown
Penetration Valve
Test Isol) (DH-580,
FF-53. Rm 572).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 91 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GEMERATOR TUBE RUPTURE PAGE NO.
EP/M/AMRDODE-3 9 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)
__c) 1BB-21B (S/G 1B Bldwn c) Perform the following:
Cont Isol Otsd).
__ (1) CLOSE valve.

{2} IF valve will not close
AND 1BB-19A open,
THEN perform the
following:

__ 1. Ensure"S/G B
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

« 1BB-21B (S/G 1B
Bldwn Cont Isol
Otsd) (DH-580,
FF, 52-53, Rm
572)

__ e 1BB-83 (1B SIG
Blowdown
Penetration Valve
Test Isol) (DH-580,
FF-53, Rm 572).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 92 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS STEAM GENERATOR TUBE RUFTURE PAGE NO.
EP/M/AAD00/E-3 10 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
4. (Continued)
* S/G 1C:
__ 1) CLOSE 1SM-75A (S/G 1C Otit __ 1) Dispatch operator to close
Hdr Bldwn C/V). 1SM-T5A (S5/G 1C Otit Hdr
Bldwn C/V) (DH-580, GG-52/53,
Rm 572).
2) Verify the following blowdown
isolation valves - CLOSED:
__a) 1BB-60A (S/G 1C Bldwn __a) CLOSE valve.
Cont Isol Insd).
b) 1BB-149B (S/G 1C Bldwn b) Perform the following:

Cont Isol Byp).
__ (1) CLOSE valve.

{2) IF valve will not close
AND 1BB-60A open,
THEN perform the
following:

1. Ensure"S/G C
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

__ 1BB-149B (S/G 1C
Bldwn Cont Isol
Byp) (DH-578,
FF-GG, 52, Rm
572)

__ = 1BB-82 (1C S/G
Blowdown
Penetration Valve
Test Isol) (DH-583,
FF-53, Rm 572).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 93 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GEMERATOR TUBE RUPTURE PAGE NO.
EP/M/AMRDODE-3 11 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)

__c) 1BB-61B (S/G 1C Bldwn c) Perform the following:
Cont Isol Otsd).
__ (1) CLOSE valve.

{2} IF valve will not close
AND 1BB-G0A open,
THEN perform the
following:

__ 1. Ensure"S/G C
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

« 1BB-61B (S/G 1C
Bldwn Cont Isol
Otsd) (DH-578,
FF-GG, 52, Rm
572)

e 1BB-82 (1C S/G
Blowdown
Penetration Valve
Test Isol) (DH-583,
FF-53, Rm 572).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 94 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GEMERATOR TUBE RUPTURE PAGE NO.
EP/M/AMRDODE-3 12 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)

e 5/G 1D:
__ 1) CLOSE 1SM-T4B (5/G 1D Otit __ 1) Dispatch operator to close
Hdr Bldwn C/V). 15M-74B (S/G 1D Otfit Hdr

Bldwn C/V) (DH-583, FF-GG,
44-45, Rm 591).

2) Verify the following blowdown
isolation valves - CLOSED:

__a) 1BB-8A (S/G 1D Bldwn Cont __a) CLOSE valve.
Isol Insd).
b) 1BB-147B (S/G 1D Bldwn b) Perform the following:

Cont Isol Byp).
__ (1) CLOSE valve.

{2) IF valve will not close
AND 1BB-8A open,
THEN perform the
following:

1. Ensure"S/G D
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

__ 1BB-147B (S/G 1D
Bldwn Cont Isol
Byp) (DH-582,
EE-FF, 44, Rm
591)

__ = 1BB-80 (1D S/G
Blowdown
Penetration Valve
Test Isol)
(DH-583 EE-FF,
44, Rm 591).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 95 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS STEAM GEMERATOR TUBE RUPTURE PAGE NO.
EP/M/AMRDODE-3 13 of 95
Revision 44
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

4. (Continued)
__c) 1BB-10B (S/G 1D Bldwn c) Perform the following:
Cont Isol Otsd).
__ (1) CLOSE valve.

{2} IF valve will not close
AND 1BB-8A open,
THEN perform the
following:

1. Ensure "S/G D
BLDWN FLOW
CTRL" - CLOSED.

2. Dispatch operators to
ensure the following
valves - CLOSED:

« 1BB-10B (S/G 1D
Bldwn Cont Isol
Otsd) (DH-582,

EE-FF, 44, Rm
591)

___* 1BB-80 (1D S/G
Blowdown
Penetration Valve
Test Isol)
(DH-583,EE-FF,
44, Rm 591).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 96 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
CNS STEAM GENERATOR TUBE RUFTURE PAGE NO.
EP/M/AAD00/E-3 14 of 95
Revision 44

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

__ e MSIV
—_ & MSIV bypass valve.

5. CLOSE the following valves on all Perform the following:
ruptured S/G(s):
a. CLOSE the following valves on

Note to Evaluator:

Operators will not be able to close any of the
MSIVs from the control room. Therefore the
ruptured S/G can not be isolated from the intact
S$/Gs requiring a transition to EP/1/A/5000/
ECA-3.1 (SGTR With Loss of Reactor Coolant -
Subcooled Recovery Desired).

remaining S/Gs:

* MSIV

~_ & MSIV bypass valve.
b Place "STM DUMP CTRL" in manual.
¢, Adjust"STM DUMP CTRL" output to
0%.
__d. Place "STEAM DUMP SELECT"
switch in pressure mode.

N/A e. IF any intact S/G MSIV and
associated bypass valve closed,
THEN GO TO Step g. in this RNO.

__f. GO TO EP/1/A/S000/ECA-3.1 (SGTR
With Loss of Reactor Coolant -
Subcooled Recovery Desired).

__g. Place steam dump interlock bypass
switches in "OFF RESET".

h. Transfer turbine steam seal supply to
AS as follows:

1) OPEN 1TL-8 (Aux Stm To Stm
Seal Reg).

__2) CLOSE 1TL-2 (Main Stm To Stm
Seal Reg).

(RNO continued on next page)
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Appendix D Required

Operator Actions Form ES-D-2

Event Description:

Op Test No.: 301 Scenario # 2

Event # 7,8,9,10 Page 97 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS
EP/M/ASD00ECA-3.1

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED PAGE NO.

RECOVERY DESIRED 3 of 102
Revision 40

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

C. Operator Actions

1. Monitor Enclosure 1 (Foldout Page). | Enclosure 1 can be found as Attachment 10 in

2. Reset the following:

__a ECcs.

__b. DIG load sequencers.

__ €. Phase A
__d. Phase B.

Eﬂ ANY TIME B/O occurs, THEN
restart S/ equipment previously on.

Note to Evaluator:

the back of this document.

__a. Locally reset ECCS. REFER TQ
EP/M1/A/5000/G-1 (Generic
Enclosures), Enclosure 4 (ECCS
Master Reset).

b. Dispatch operator to open affected
sequencer(s) control power breaker:

& 1EDE-FO1F (Diesel Generator Load
Sequencer Panel 1DGLSA)
(AB-577, BB-46, Rm 496)

___*« 1EDF-FO1F (Diesel Generator Load
Sequencer Panel 1DGLSB)
(AB-560, BB-46, Rm 372).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 98 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED PAGE NO.
EP/1/A/S000/ECA-3 1 RECOVERY DESIRED 4 0f 102
Revision 40
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
3. Establish VI to containment as Perform the following:
follows:
a. Align N2 to Pzr PORVYs by opening
__® Ensure 1VI-77B (VI Cont Isol) - OPEN the following valves:
___ & Verify VI pressure - GREATER THAN & 1NI-438A (Emer N2 From CLA A To
85 PSIG. TNC-34A)
__® 1NI-439B (Emer N2 From CLA B To
1NC-32B).
b. IE VI pressure less than 85 PSIG,
THEN periorm the following:
__ 1) Dispatch operator to ensure proper
W1 compressor operation.
__ 2) Restore VI while continuing with
this procedure. REFER TO
AP/O/A/5500/022 (Loss of
Instrument Air).
4. Verify all AC busses energized by Perform the following:
offsite power as follows:
__a. Restore offsite power while continuing
* A Train: with this procedure. REFER TO
AP/M/A/5500/007 (Loss of Normal
___» "FTA B/O NORM FDR FRM ATC" - Power).
CLOSED
b. Start the following equipment:
___* "DiG 1A BKR TO ETA" - OPEN
___ = Start all available CRD vent fans
__* 1ETA - ENERGIZED.
__« Dispatch operator to start available
¢ B Train: VI compressors.
__* "FTB B/O NORM FDR FRM ATD" -
CLOSED
___ = "DJG 1B BKR TO ETB" - OPEN
__ = 1ETB - ENERGIZED.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 99 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED
CNS PAGE NO.
EP//A/S000/ECA-3.1 RECOVERY DESIRED 5 of 102
Revision 40
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAIMED
CAUTION Pzr heaters shall remain off until directed by subsequent steps.
5. Place all Pzr heaters in manual and off.
5. Control ruptured S/G(s) level as
follows:
__a. Verify ruptured S/G(s) NIR level - a. Perform the following:
GREATER THAN 11% (29% ACC).
__ 1)y IE any ruptured S/G also faulted,
THEN do not establish feed flow to
ruptured S/G unless needed for
NC System cooldown.
2} IE any ruptured S/G(s) not faulted
OR required for cooldown, THEN
perform the following:
a) Establish and maintain feed
flow to affected S/G(s).
___b) WHEN affected S/G(s) N/R
level greater than 11%
(29% ACC), THEN perform
Steps 6.b and 6.c.
__3) GOTOStepT.
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 100 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED
CNS PAGE NO.
EP//A/S000/ECA-3.1 RECOVERY DESIRED 6 of 102
Revision 40
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAIMED

6. (Continued)

b. Isolate feed flow to all ruptured S/G(s)
as follows:

® For S/G 1A:

1) CLOSE 1CA-62A (CA Pmp A 1) Perform the following:
Disch To S/G 1A Isol).

__a) CLOSE 1CA-60 (CA Pump
1A Flow To S/G 1A).

b) Dispatch operator to close
1CA-624 (CA Pmp A Disch
To S/G 1A Isol) (DH-287,
DD-EE, 44-45, Rm 591).

__ ¢} IE exterior doghouse not
accessible QR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-59 (CA Pump 1A Disch
To S/G 1A Cirl Inlet Isol)
(AB-551, BB, 49-50, Rm 250)
(Ladder needed) (Key #633).

__2) CLOSE 1CA-66B (CA Pmp 1 2) Perform the following:

Disch To S/G 1A Isal).
__a) CLOSE 1CA-64 (CA Pump
#1 Flow To S/G 1A).

__b) Dispatch operator to close
1CA-66B (CA Pmp 1 Disch
To S/G 1A Isol) (DH-584,
DD-EE, 44-45, Rm 591).

__ ) IF exterior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-63 (CA Pump No 1
Disch To S/G 1A Ctrl Inlet
Isol) (AB-5356, BB-50, Rm
250) (Ladder needed) (Key
#633).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 101 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED

CN3 RECOVERY DESIRED

EP/M/ASD00ECA-3.1

PAGE NO.
7 of 102
Revision 40

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

6. (Continued)
* For SIG 1B:

1) CLOSE 1CA-58A (CA Pmp A 1) Perform the following:
Disch To S/G 1B Isol).
__a) CLOSE 1CA-56 (CA Pump
1A Flow To S/G 1B).

b) Dispatch operator to close
1CA-58A (CA Pmp A Disch
To S/G 1B Isol) (DH-586,
DD-EE, 52-53, Rm 572).

c) IFE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-55 (CA Pump 1A Disch
To S/G 1B Inlet Isol)
(AB-550, DD-52, Rm 250)
(Key #633).

2) CLOSE 1CA-54B (CA Pmp 1 2) Perform the following:
Disch To S/G 1B Isol).

__a) CLOSE 1CA-52 (CA Pump
#1 Flow To S/G 1B).

b) Dispatch operator to close
1CA-54B (CA Pmp 1 Disch
To S/G 1B Isol) (DH-584,
DD-EE, 52-53, Rm 572).

__c) IE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-51 (CA Pump No 1
Disch To S/G 1B Inlet Isol)
(AB-552, DD-52, Rm 250)
(Key #633).

Scenario #2 Catawba 2021 NRC Exam
Page 101 of 156




Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 102 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED

CN3 RECOVERY DESIRED

EP/M/ASD00ECA-3.1

PAGE NO.
8of 102
Revision 40

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

6. (Continued)
* ForS/G 1C:

1) CLOSE 1CA-46B (CA Pmp B 1) Perform the following:
Disch To S/G 1C Isol).
__a) CLOSE 1CA-44 (CA Pump
1B Flow To S/G 1C).

b) Dispatch operator to close
1CA-46B (CA Pmp B Disch
To S/G 1C Isol) (DH-586,
DD, 53-54, Rm 572).

c) IFE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-43 (CA Pump 1B Disch
To S/G 1C Cirl Inlet Isol)
(AB-552, DD-52, Rm 250)
(Key #633).

2) CLOSE 1CA-50A (CA Pmp 1 2) Perform the following:
Disch To S/G 1C Isol).

__a) CLOSE 1CA-48 (CA Pump
#1 Flow To S/G 1C).

b) Dispatch operator to close
1CA-50A (CA Pmp 1 Disch
To S/G 1C Isol) (DH-584,
EE-53, Rm 572).

__©) IFE interior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-47 (CA Pump No 1
Disch To S/G 1C Ctrl Inlet
Isol) (AB-352, DD-53, Rm
250) (Key #633).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 103 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED
CNS PAGE NO.
EP//A/S000/ECA-3.1 RECOVERY DESIRED 9 of 102
Revision 40

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

6. (Con

tinued)

For S/IG 10:

__ 1) CLOSE 1CA-42B (CAPmp B

Disch To S/G 1D Isol).

2) CLOSE 1CA-38A (CA Pmp 1
Disch To S/G 1D Isol).

1)

2)

Perform the following:

a) CLOSE 1CA-40 (CA Pump

1B Flow To S/G 1D).

b) Dispatch operator to close
1CA-42B (CA Pmp B Disch
To S/G 1D Isol) (DH-586,
DD-EE, 43-44, Rm 591).

c) IE exterior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-39 (CA Pump 1B Disch
To S/G 1D Cirl Inlet Isol)
(AB-551, BB, 49-50, Rm
250) (Ladder needed) (Key
#633).

Perform the following:

a) CLOSE 1CA-36 (CA Pump
#1 Flow To S/G 1D).

b) Dispatch operator to close
1CA-38A (CA Pmp 1 Disch
To S/G 1D Isol) (DH-584,
DD-EE, 43-44, Rm 591).

c) IF exterior doghouse not
accessible OR CA cannot be
isolated, THEN dispatch
operator to unlock and close
1CA-35 (CA Pump No 1
Disch To S/G 1D Ctrl Inlet
Isol) (AB-555, BB-50, Rm
250) (Ladder needed) (Key
#633).
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 104 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED
CNS PAGE NO.
EP//A/5000/ECA-3.1 RECOVERY DESIRED 10 of 102
Revision 40
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAIMED
6. (Continued)
@ IF AT ANY TIME ruptured S/G(s) N/R
level less than 11% (29% ACC),
THEN perform Step 6.
7. Verify criteria to stop operating ND
pumps as follows:
__a Any ND pump - ON. __a GOTOStep7f
__b. Running ND pump suction - ALIGNED __ b. GO TO Step 8.
TO FWST.
c. NC pressure - GREATER THAN __ €. GOTO Step 8.
285 PSIG.
__d. NC pressure - STABLE OR __d. GOTO Step 8.
TRENDING UP.
__ e Stop ND pumps.
IF AT ANY TIME NC pressure trends
down to less than 285 PSIG in
uncontrolled manner, THEN restart
ND pumps.
Scenario #2 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 105 of 156
Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually
SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED
CNS PAGE NO.
EP//A/5000/ECA-3.1 RECOVERY DESIRED 11 of 102
Revision 40
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAIMED
8.  Initiate evaluation of plant status as
follows:
a. Verify auxiliary building radiation a. Perform the following:
normal as follows:
1) Monitor OAC EMF alarms, OAC
& EMF-41 (Aux Bldg Ventilation) trip 1 VA Graphic, and area monitor
light - DARK EMFs to determine location of
activity.
__» All area monitor EMF trip 1 lights -
DARK. __ 2) Dispatch operator to locate and
isolate potential Unit 1 leak.
b. Ensure the following signals - RESET:
__ 1y Phase A Containment Isolations.
2y KC NC NINM 5t signals.
WHEN TSC activated AND staffed,
THEN notify TSC to perform
Enclosure 2 (TSC Actions).
9. Verify main steamlines intact as IF any S/G pressure trending down in
follows: uncontrolled manner OR
depressurized, THEN perform the
__® All 5/G pressures - STABLE OR following:
TRENDING UP
___a. IF EP/M/A/S000/E-2 (Faulted Steam
= All S/Gs - PRESSURIZED. Generator Isolation) has been
implemented for all faulted S/G(s),
THEN GO TO Step 10.
__b. IF faulted S/G(s) needed for NC
System cooldown, THEN GO TO
Siep 10.
__c. IF any S/G(s) faulted, THEN GO TO
EP/1/A/S000/E-2 (Faulted Steam
Generator Isolation).
Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 2 Event # 7,8,9,10 Page 106 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS

EP/M/ASD00ECA-3.1

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED PAGE NO
RECOVERY DESIRED 12 of 102

Revision 40

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

10.

Control intact S/G levels as follows:

__a. Verify N/R level in any intact S/Gs - a. Perform the following:

G

__b. THROTTLE feed flow to maintain all b. IF N/R level in any intact S/G

in

(29% ACC) and 50%. manner, THEN perform the following:

REATER THAN 11% {29% ACC).

1) Maintain total feed flow greater
than 450 GPM to intact S/Gs until
at least one infact 3/G N/R level
greater than 11% (29% ACC).

2} IF total feed flow greater than
450 GPM cannot be established,
THEN contact Station
Management for guidance to
establish feed flow from the
following alternate sources:

e CF
e CM

__ = Alternate low pressure water
source.

tact S/G N/R levels between 16% continues to trend up in uncontrolled

1) Stop NC System cooldown.

__2) GO TO EP/1/A/S000/E-3 (Steam
Generator Tube Rupture).

Scenario #2
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2 Event #

7,8,9,10 Page 107 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

CNS PAGE NO.
EP/M/A/S000/ECA-3.1 RECOVERY DESIRED 13 of 102
Revision 40

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

a

NOTE

N/A b.

+ TSC will monitor shutdown margin during cooldown. Shutdown margin
results are not required prior to initiating cooldown.

« After low steamline pressure main steam isolation signal is blocked,
maintaining steam pressure negative rate less than 2 PSIG per second
will prevent a Main Steam Isolation.

« OAC graphic SMRATES to monitor S/G pressure rates can be accessed
via a hot button in the center of the SM graphic.

11. Initiate NC System cooldown to Cold

Shutdown as follows:

. WHEN "P-11 PZR S/l BLOCK

PERMISSIVE" status light (1S1-18) Iit,
THEN perform the following:

1y Depress ECCS steam pressure
"BLOCK" pushbuttons.

2y Verify main steam isolation

blocked status lights (151-13) - LIT.

IF ND System in RHR mode, THEN
initiate cooldown with ND System
while maintaining cooldown rate
based on NC T-Colds less than 100°F
in an hour.

. Verify "C-9 COND AVAILABLE FOR

STM DUMP" status light (1S1-18) -
LIT.

oT

o

Step 11..

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 7,8,9,10 Page 108 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

EP/M/ASD00ECA-3.1

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED

RECOVERY DESIRED PAGE NO.

14 of 102
Revision 40

CNS

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

11. (Continued)

__d. Verify MSIVs on all infact S/Gs - d. Perform the following:
OPEN.
1) IF any S/G faulted, THEN GO TO
Step 11.1.

__2) IEany ruptured S/G MSIV not fully
closed, THEN GO TO Step 11.1.

__3) [Eintact S/G MSIVs required
closed to isolate leak, THEN GO
TO Step 11.1

4) Reset Main Steam Isolation signal
as follows:

__a) Ensure manual loaders for all
MSIV bypass valves -
ADJUSTED TO 0%.

__b) Reset SM Isolation.

__€) ResetS/G PORVs.

5) Place steam dumps in pressure
mode as follows:

__a) Place"STM DUMP CTRL" in
manual.

__b) Adjust"STM DUMP CTRL" to
0% demand.

___ ¢} Place steam dumps in pressure
mode.

(RNO continued on next page)

Scenario #2 Catawba 2021 NRC Exam

Page 108 of 156




Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 109 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually
SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED
CNS PAGE NO.
EP//A/S000/ECA-3.1 RECOVERY DESIRED 15 of 102
Revision 40
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAIMED

11. (Continued)

§) Perform the following to equalize
pressure across MSIVs on intact
S5/Gs:

__a) OPEN MSIV bypass valve on
intact S/Gs.

__b) IF AT ANY TIME pressure
does not equalize as required,
THEN isolate steam loads off
main steam header. REFER
TO Enclosure 3 (Equalizing
Across MSIVs).

7} WHEN all intact S/Gs pressure
within 50 psig of steam header
pressure, THEN perform the
following:

__a) OPEN all MSIVs on intact
S/Gs.

___b) CLOSE all MSIV bypass
valves.

c) Restore any alignments made
using Enclosure 3 (Equalizing
Across MSIVs).

d) WHEN "P-12 LO-LO TAVG"
status light (151-18) lit, THEN
place steam dump interlock
bypass switches in "BYP
INTLK".

e) Dump steam to condenser
while maintaining cooldown
rate based on NC T-Colds less
than 100°F in an hour.

__ ) WHEN condenser dumps
established. THEN S/G PORVs
may be closed.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 110 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

NS SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED BAGE NO.
EP/M/A/S000/ECA-3.1 RECOVERY DESIRED 16 of 102
Revision 40

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

11. (Continued)

8) GO TO Step 11.1 to dump steam
using S/G PORVs while pressure
equalizing across MSIVs.

e. Verify steam dumps - IN PRESSURE e. Place steam dumps in pressure mode
MODE. as follows:

1) Place "STM DUMP CTRL" slim
station in manual.

2) Place steam dumps in pressure
mode.

f. WHEN "P-12 LO-LO TAVG" status
light (1S1-18) lit, THEN place steam

dump interlock bypass switches in
"BYP INTLK".

g. IF steam cannot be dumped to
condenser, THEN GO TO Step 11.1.

Critical Task #3

h. GO TO Step 11

Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 2 Event # 7,8,9,10 Page 111 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

EP/M/ASD00ECA-3.1

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED

CN3 RECOVERY DESIRED

PAGE NO.
17 of 102

Revision 40

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

11. (Continued)

i. Dump steam from intact S/G(s) PORV i. Perform the following:
while maintaining cooldown rate
based on NC T-Colds less than 100°F 1) IE any intact S/G PORV cannot be
in an hour. operated from Control Room,
THEN perform the following:

__a) Dispatch operator(s) to operate
affected S/G(s) PORV.
REFER TO EP/1/A/S000/G-1
{Generic Enclosures),
Enclosure 10 (Local Operation
of 3/G PORVs).

b) Obtain sound powered phone
from storage box on rear wall
of Control Room.

¢} Connect sound powered phone
fo jack on TMC-11.

d) Monitor sound powered phone
for communication from
Doghouse(s).

e) IF 1B OR 1C S/G intact and
associated 3/G PORY
unavailable, THEN evaluate
starting CA Pump #1.

2) IE no intact 5/G available AND ND
not in RHR mode, THEN contact
Station Management to determine
which of the following to perform:

__ = Use faulted S/G
OR

___® Use ruptured S/G.

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 112 of 156

Event Description: 1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-
10B Fail to Auto Open / MSIVs Fail to Close Manually

NS SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED BAGE NO.
EP/M/A/S000/ECA-3.1 RECOVERY DESIRED 18 of 102
Revision 40

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

11. (Continued)

__ . Verify main steam isolation blocw j. Perform the following:
status lights {1S1-13) - LIT.

1) Depressurize NC System to less
than 1955 PSIG using one of the
following:

___ = Pzrspray
OR
__* Pzr PORV.
2) WHEN "P-11 PZR S/l BLOCK
PERMISSIVE" status light (151-18)
lit, THEN perform the following:

_a) Depress ECCS steam pressure
"BLOCK" pushbuttons.

__ by Verify main steam isolation
blocked status lights (1S1-13) -
LIT.

__3) Maintain NC pressure less than
1955 PSIG.

Scenario #2 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 2

Event #

7,8,9,10 Page 113 of 156

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

10B Fail to Auto Open / MSIVs Fail to Close Manually

EP/M/ASD00ECA-3.1

CNS

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED
RECOVERY DESIRED

PAGE NO.
19 of 102
Revision 40

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

12.

Determine whether subcooled

recovery appropriate as follows:

__a. Verify FWST level - GREATER THAN

62%.

__b. Verify all ruptured S/G(s) N/R level -

LESS THAN 92% (80% ACC).

a. Perform the following:

1) Determine required Containment
Sump level based on existing
FWST level. REFER TO
Enclosure 4 (Adequate Water
Inventory).

2) IF AT ANY TIME Containment
Sump level less than required level
OR transfer to Cold Leg Recirc not
available, THEN GO TO
EP/M1/A/S000/ECA-3.2 (SGTR With
Loss of Reactor Coolant -

Saturated Recovery Desired).

3) IE AT ANY TIME while in this
procedure ruptured S/G(s) N/R
level greater than 92%

(80% ACC), THEN perform

Step 12.b RNO.

4} GO TO Step 13.

b. Perform the following:

1) Consult with Station Management
to determine if recovery should be
completed using
EP/M/A/S000/ECA-3.2 (SGTR With
Loss of Reactor Coolant -
Saturated Recovery Desired).

2) IE AT ANY TIME while in this
procedure FWST level less than
652%, THEN perform Step 12.a

RNO.
3} GO TO Step 13.

Scenario #2
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Appendix D Required Operator Actions Form ES-D-2

Event Description:

Op Test No.: 301 Scenario # 2 Event # 7,8,9,10 Page 114 of

156

10B Fail to Auto Open / MSIVs Fail to Close Manually

1C Steam Generator Tube Rupture / 1C CA Flow Control Valve Failed Open / 1NI-9A & 1NI-

NS SGTR WITH LOSS OF REACTOR COOLANT - SUBCOOLED BAGE NO.
EP/M/A/S000/ECA-3.1 RECOVERY DESIRED 20 of 102
Revision 40

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)

@ IE AT ANY TIME while in this

procedure FWST level less than 62%
OR ruptured S/G(s) level greater than
92% (80% ACC), THEN perform

Step 12.

13, Verify NC subcooling based on core GO TO Step 30.
exit T/Cs - GREATER THAN 0°F.

14, Verify S/l in service as follows: GO TO Step 24.

s Any NI pump - ON
OR
__# INI-9A (NV Pmp G/L Inj Isol) - OPEN
OR
__# INI-10B (NV Pmp C/L Inj Isol) - OPEN
OR
__ & Any ND pump - ON WITH SUCTION

ALIGNED TO FWST OR
CONTAINMENT SUMP.

Note to Evaluator:

At this point all Critical Tasks are complete. At the lead evaluators discretion, the
scenario may be terminated by having the booth operator place the simulator in
FREEZE.

Scenario #2
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Attachment List

Scenario 1

ATTACHMENT 1 - Crew Critical Task Summary

ATTACHMENT 2 - Shift Turnover Information

ATTACHMENT 3 - AP/0/A/5500/020 Enclosure 1 (Foldout Page)

ATTACHMENT 4 - AP/1/A/5500/010 Enclosure 1 (Foldout Page)

ATTACHMENT 5- AP/1/A/5500/009 Enclosure 1 (Foldout Page)

ATTACHMENT 6 - EP/1/A/5000/E-0 Enclosure 1 (Foldout Page)

ATTACHMENT 7 - EP/1/A/5000/E-0 Enclosure 2 (Ventilation System Verification)

ATTACHMENT 8 - EP/1/A/5000/E-0 Enclosure 4 (NC Temperature Control)

ATTACHMENT 9 EP/1/A/5000/E-3 Enclosure 1 (Foldout Page)

ATTACHMENT 10 EP/1/A/5000/ECA-3.1 Enclosure 1 (Foldout Page)

ATTACHMENT 11 - Scenario Specific Technical Specifications
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ATTACHMENT 1

CREW CRITICAL TASK SUMMARY

SAT UNSAT CT# CRITICAL TASK
1 Restore RN flow prior to any NC pump motor bearing
temperature reaching 195°F.
2 Establish high head ECCS flow prior to transition from E-0.
3 Initiate cooldown at less than 100°F/hour in order to prevent
S/G overfill (S/G N/R level > 100%.
Comments:
Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 2

SHIFT TURNOVER INFORMATION

Unit 1 Status

Power Level Power History NCS Boron Xenon

75 % MOL 998 PPM per OAC

Controlling Procedure

¢ OP/1/A/6100/003 (Controlling Procedure for Unit Operation), Enclosure 4.1 (Power Increase).
The steps up to step 3.49 are complete.

Other Information Needed to Assume the Shift

e Unit 1is at 75% power at the MOL following maintenance of the 1A CFPT LF pumps. 1A CFPT
has been placed back in service and current power level is being maintained while maintenance
continues to monitor LF system performance.

e Unit 2 is at 100% power.

o Direction for the crew is to swap LCVUs by securing 1A LCVU and starting 1C LCVU using
OP/1/A/6450/001 Encl. 4.13. The “NOTE” on page 4 prior to step 3.2.1.5 has been evaluated by
the previous shift and a determination has been made that there is no time delay needed prior to
starting 1C LCVU.

AOs Available

Eight AOs are available as listed on the status board

METEOROLOGICAL CONDITIONS

o Upper wind direction = 125 degrees, speed = 3 mph
e Lower wind direction = 127 degrees, speed = 4.5 mph

e Forecast calls for clear skies over the next 24 hours.

Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 3

CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.
AP/D/A/S500/020 71 of 137
Enclosure 1- Page 1 of 2 -
Foldout Page Revision 49

1.  SSF Manning Criteria:
* |[F AT ANY TIME 1EMXS OR 2EMXS de-energized, THEN perform the following:

a. Dispatch operator to align altemate power supgly{s). REFER TO Enclosure 4 (Align
Altemate Power Supply To 1EMXS OR 2EMXS).

b. Notify operator at SSF [tE:ﬂ_ 5251 or 5212) operator has been dispatched to align
alternate power supply to 1TEMXS (ZEMXS).

CAUTION Higher KC System temperature due to loss of RN could result in a loss
of KC and NV pumps supplying NC pump seal cooling. Failure to
restore NC fum seal cooling via thermal barrier cooling or NV seal
injection within ten minutes will cause damage to NC pump seals
resulting in NC System inventory loss.

standby at SSF to establish seal injection.

» |[F AT ANY TIME RN cooling to operating KC Hx lost, THEN dispatch operator to S5F to

s |[F AT ANY TIME KC AND NV seal cooling for any NC pump lost, THEN ensure

ctj)erator dispatched to SSF to establish NC Pungg: seal injection. REFER TO
nclosure 5 (Establishing NC Makeup/Seal [njection From The SSF) for affected Unit(s).

2. Alternate Cooling to NV Pump Criteria:
a. IE 5/ actuated on either Unit, THEN discontinue menitoring this criterion.

b. IF RN NOT available to KC, THEN perform the following:

CAUTION YD can only supply one Unit's NV pump at a time.
1) Determine which Unit will receive alternate NV pump cooling from Y¥D.

2) IE Unit 1 selected, THEN align altemate YD cooling to 1A NV pump. REFER TO
Enclosure 8 (Maximize NV Pump 1A Run Time).

3) IF Unit 2 selected, THEN align altemate YD cooling to 24 NV pump. REFER TO
Enclosure 9 {Maximize NV F"LI['I"I|:!I 28 Run Time).

Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 3

CNS LOSS OF NUCLEAR SERVICE WATER PAGE NO.
AP/D/A/S500/020 72 of 137
Enclosure 1 - Page 2 of 2 -
Foldout Page Revision 49

3. Spent Fuel Pool Criteria:
* |[F AT ANY TIME RN cooling to operating KC Hx lost, THEN perform the following:

a. IE either of the following Unit 1 annunciators lit, THEN secure KF pump(s) and
REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level):

s 1AD-13, D/f6 "KF PUMP A MTR CLR HI TEMP"
OR
s 1AD-13, D/7 "KF PUMP B MTR CLR HI TEMP".

b. IF either of the following Unit 2 annunciators lit, THEN secure KF pump and REFER
TO AP/2/A/5500/041 (Loss of Spent Fuel Cooling or Level):

& 2AD-13, Df6 "KF PUMP A MTR CLR HI TEMP"
OR
s 2AD-13, DT "KF PUMP B MTR CLR HI TEMP".
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ATTACHMENT 4

CNS REACTOR COOLANT LEAK PAGE NO.
APMIASS00/010 84 of 164

Enclosure 1 - Page 1 of 1 Revision 62

Case | Steam Generator Tube Leak Foldout Page

Case | (Steam Generator Tube Leak) Safety Injection Initiation Criteria:

a. IF Pzrlevel cannot be maintained greater than 4% OR Pzr pressure trending down in
uncontrolled manner, THEN perform the following:

1) Trip Unit 1 reactor.
2) WHEN reactor trip verified, THEN initiate S/l
3) GO TO EP/M1/A/S000/E-0 (Reactor Trip or Safety Injection).
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ATTACHMENT 5

APMIASS00/009

CNS RAPID DOWNPOWER PAGE NO.
30 of 40

Enclosure 1 - Page 1 of 2 Revision 34

Foldout Page

1.

Turbine Trip Criteria:

# IF T-Avg less than T-Ref AND trending down in uncontrolled manner, THEN perform the
following:

a. IF reactor power greater than or equal to 63%, THEN trip reactor.

b. Ensure turbine - TRIPPED.

c. IE reactor tripped, THEN GO TO EP/1/A/S000/E-0 (Reactor Trip or Safety Injection).
d. GO TO AP/1/A/5500/002 (Turbine Generator Trip).

¢ |F any turbine trip parameter reached OR automatic turbine trip occurs, THEN perform
the following:

a. IF reactor power greater than or equal to 69%, THEN trip reactor.

b. Ensure turbine - TRIPPED.

c. IF reactor tripped, THEN GO TO EP/1/A/S000/E-0 (Reactor Trip or Safety Injection).
d. GO TO AP/1/A/5500/002 (Turbine Generator Trip).

Reactor Trip Criteria:
IE any of the following conditions exist:
* NC T-Avg cannot be maintained greater than 551°F
OR
* Both of the following:
* NC T-Avg greater than 587°F
* NC T-Avg stable or trending up.
OR
* Any reactor trip setpoint exceeded,

THEN trip reactor and GO TO EP/1/A/S000/E-0 (Reactor Trip or Safety Injection).

Manual Rod Control Operation Criterion:

® |F"C-5 L0 TURB IMPULSE PRESS ROD BLOCK" status light (15I-18) lit, THEN
ensure rod control in manual.

Scenario #2
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ATTACHMENT 5

CNS RAPID DOWNPOWER PAGE NO.
APMIASS00/009 31 of 40

Enclosure 1 - Page 2 of 2 Revision 34

Foldout Page

4. IF AT ANY TIME prompt separation from grid required AND it is desired to carry
in-house I6ads, THEN GO TO Section C. (Operator Actions), Step 26.
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ATTACHMENT 6

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 34 of 49
Enclosure 1 -Page 1of 3 Revision 46

Foldout Page

1. NC Pump Trip Criteria:

* |F the following conditions satisfied, THEN trip all NC pumps while maintaining seal
injection flow:

* Any NV or NI pump - DELIVERING S/ FLOW TO NC SYSTEM
¢ NC subcooling based on core exit T/Cs - LESS THAN OR EQUAL TO 0°F
* Reactor power - LESS THAN 5%.

2. Open Phase Criteria:
 |F operating NV AND KC pumps automatically trip, THEN perform the following:
a_ Start the following pumps on opposite train-
e NV pump
¢ KC pumps
* RN pump.

b. IF pumps do not start, OR frip after starting, THEN restart pumps on
previously operating train.

c. IE all KC pumps off, THEN ensure all NC pumps - OFF.

d. IF Unit 2 4160V bus energized by Unit 1 busline, THEN immediately notify Unit 2 to
perform same actions on Unit 2.

3. CA Suction Source Switchover Criterion:

* |[F 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of S/IG
Feedwater).

4. Position Criteria for 1INV-202B and 1NV-203A (NV Pumps A&B Recirc Isol):

* |F NC pressure less than 1500 PSIG AND NV 5/ flowpath aligned, THEN CLOSE
TNV-202B and TNV-203A.

* |F NC pressure greater than 2000 PSIG, THEN OPEN 1NV-202B and 1NV-203A.
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ATTACHMENT 6

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.

EP//A/S000/E-0 Enclosure 1 - Page 2 of 3 Rgéiiglizoilgdﬁ

Foldout Page

NOTE CA flow control valves fail open on CA auto start. Isolating flow with the
motor operated isolation valve will not require re-isolation on subsequent
CA auto starts.
5. Ruptured S/G CA Isolation Criteria:
* |F both the following conditions met, THEN stop CA flow to affected S/G(s):

* | evel going up in uncontrolled manner or radiation level in that S/G abnormal

* N/R level - GREATER THAN 11% (29% ACC).

NOTE CA flow control valves fail open on CA auto start. Isolating flow with the
motor operated isolation valve will not require re-isolation on subseguent
CA auto starts.

6. Faulted S/G CA isolation Criteria:
* IF all the following conditions met, THEN stop CA flow to affected S/G:
* 5/G pressure trends down in uncontrolled manner or completely depressurized
* Only one S/G diagnosed as faulted
* Secondary heat sink criteria met:
» Total CA flow - GREATER THAN 450 GPM
COR

* ANY S/G(s) N/R level - GREATER THAN 11% (29% ACC).
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ATTACHMENT 6

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 36 of 49
Enclosure 1 - Page 3 of 3 Revision 46

Foldout Page

7. NS Pump Trip Criterion:
® |F NS pump in recirc and S/l occurs, THEN perform one of the following:
* IF frain affected ECCS and D/G load sequencer - RESET, THEN stop NS pump
OR
* WHEN sequencer loading complete, THEN perform the following for affected train:
a. Notify Control Room Supervisor.
b. Reset ECCS.
c. Reset D/G load sequencer.
d. Secure NS pump.
e IF AT ANY TIME B/O occurs, THEN restart S/l equipment previously on.
8. IE AT ANY TIME KC cooling to operating KF pump(s) lost, THEN perform the
following:

* |F annunciator 1AD-13, D/6 "KF PUMP A MTR CLR HI TEMP" lit, THEN secure 1A KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).

* |F annunciator 1AD-13, D/7 "KF PUMP B MTR CLR HI TEMP" lit, THEN secure 1B KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).
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ATTACHMENT 7

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 37 of 49
Enclosure 2 - Page 1 of 6 -
Ventilation System Verification Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

1. Verify proper VC/YC operation as
follows:

a. Verify one train of the following a. Perform the following:
equipment in operation:
1) Shift operating VC/YC trains.

___# XC chiller REFER TO EP/1/A/5000/G-1
__* CR AHU-1 (Generic Enclosures),

___® CRA AHU-1 Enclosure 17 (Shifting Operating
__* CRAPFT-1. VC/YC Trains).

2} IE no train can be properly aligned,
THEN dispatch operator and
IAE/Maintenance fo restore at
least one train of VC/YC. REFER
TO the following:

__ & OP/0/A/6450/011 (Control Room
Area Ventilation/Chilled Water
System)

= EMJ0/ASS200/001
(Troubleshooting Cause For
Improper Operation of VC/YC

System).
b. Verify the following alarms - DARK: b. IF chlorine odor detected in Control
Room, THEN perform the following
___* 1AD-18, AJB "UNIT 1 INTAKE HI based on the status of given alarms:
CHLORINE 1A"
1) IE detectors on both unit intakes in
__® 1AD-18, B/8 "UNIT 1 INTAKE HI alarm, THEN perform the
CHLORINE 1B" following:
__* TAD-18, D/8 "UNIT 2 INTAKE HI a) Ensure the following VC intake
CHLORINE 2A" dampers - CLOSED:
__® TAD-18, E/8 "UNIT 2 INTAKE HI __® 1VC-5B (CRA Filt Inlet)
CHLORINE 2B". ___# 1VC-6A (CRA Filt Inlet)
___® 2VC-5B (CRA Filt Inlet)
___® 2VC-6A (CRA Filt Inlet).
__b) GO TO Step 1.d.
(RNO continued on next page)
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ATTACHMENT 7

CNS
EP/1/AS000/E-0

REACTOR TRIP OR SAFETY INJECTION

Enclosure 2 - Page 2 of 6
Ventilation System Verification

PAGE NO.
36 of 49
Revision 46

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

1. (Continued)

c. Ensure the following VC dampers -
OPEN:

__ = 1VC-5B (CRA Filt Inlet)
 1VC-6A (CRA Filt Inlet)
e 2VC-5B (CRA Filt Inlet)
e 2VC-6A (CRA Filt Inlet).

2} IE Unit 1 intake HI chlorine
detector(s) in alarm, THEN
perform the following:

a) Ensure the following VC
dampers - CLOSED:

__ = 1VC-5B (CRA Filt Inlet)
e 1VC-6A (CRA Filt Inlet).

b} Ensure the following dampers -
OPEN:

' 2VC-5B (CRA Filt Inlet)
 ® 2VC-6A (CRA Filt Inlet).

c) GO TO Step 1.d.

3} IF Unit 2 intake Hi chloring
detector(s) in alarm, THEN
perform the following:

a) Ensure the following VC
dampers - CLOSED:

__ = 2VC-5B (CRA Filt Inlet)
« 2VC-6A (CRA Filt Inlet).

b} Ensure the following dampers -
OPEN:

__ 1VC-5B (CRA Filt Inlet)
 » 1VC-6A (CRA Filt Inlet).

c) GO TO Step 1.d.

Scenario #2
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ATTACHMENT 7

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0 39 of 49
Enclosure 2 - Page 3 of 6 -
Ventilation System Verification Revision 46
ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAINED
1. (Continued)
d. Repeat Step 1 of this enclosure uniil
notified by station management as
follows:
___® Atleast once every 8 hours
OR
___* Any time VC/YC related
annunciators on 1AD-18 actuate.
2. Ensure proper VA System operation
as follows:
* Ensure the following fans - OFF:
__* ABUXF 1A
___® ABUXF 1B.
* Ensure VA system filter in service as
follows:
__* 1ABF-D-12 & 19 (VA Filter A Bypass
Dampers) - CLOSED
___* 1ABF-D-5 & 20 (VA Filter B Bypass
Dampers) - CLOSED.
* Ensure the following fans - ON:
__® ABFXF-1A
__* ABFXF 1B.
Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 7

CNS

EP/1/AS000/E-0

REACTOR TRIP OR SAFETY INJECTION PAGE NO.

Enclosure 2 - Page 4 of 6
Ventilation System Verification

40 of 49
Revision 46

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

3. Verify proper VE System operation as
follows:

__a VEfans-ON.

__b. Annulus pressure - BETWEEN
-1.4 IN. WC AND -1.8 IN. WC.

__a_ Startfan(s).

b. Perform the following:

1} IE annulus pressure more positive
than -1.4 in. WC, THEN perform
the following:

a) Verify flow indicated on the
following indications:

__* 1VEP5180 (VE 1A Flow To
Stack)

__* 1WVEP5200 (VE 1B Flow To
Stack).

b) IE flow not indicated, THEN
dispatch operator to verify
status of the following dampers
based on their local indication
or their operating piston rods
being extended 4" to 6"

* 1AVS-D-2 (VE A Trn Recirc
Damp) (AB-603, JJ-51, Rm
500) - CLOSED

 1AVS-D-7 (VE B Trn Recirc
Damp) (AB-603, HH-52, Rm
500) - CLOSED

e 1AVS-D-3 (VE A Trn Exh
Damp) (AB-603, JJ-52, Rm
500) - OPEN

* 1AVS-D-8 (WVE B Trn Exh

Damp) (AB-603, HH-52, Rm
500) - OPEN.

(RNO continued on next page)
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ATTACHMENT 7

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 41 of 49
Enclosure 2 - Page 5 of 6 -
Ventilation System Verification Revision 46
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

3. (Continued)

__ €} Consult plant engineering staff
and notify IAE/Maintenance to
troubleshoot and repair.
REFER TO EM/1/A/5200/002
(Troubleshooting Cause For
WE System Hi/Lo Pressure).

__d) GOTO Step 3.c.

2} IF annulus pressure more negative
than -1.8 in. WC, THEN perform
the following:

a) Determine which VE train
indicates highest discharge
flow to stack.

b) Within 2 hours, ensure VE train
that indicates highest discharge
flow to stack secured.

¢} Consult plant engineering staff
and notify IAE/Maintenance to
troubleshoot and repair.
REFER TO EM/1/A/5200/002
(Troubleshooting Cause For
WE System Hi/Lo Pressure).

__ . Repeat Step 3.b every 30 minutes
until notified by Station Management.

Scenario #2 Catawba 2021 NRC Exam
Page 130 of 156



ATTACHMENT 7

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0 42 of 49

Enclosure 2 - Page 6 of 6 Revision 46

Ventilation System Verification

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

4. Record time ventilation systems
verified on following table:

TIME SYSTEM INITIALS

LWL, VE)

Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/IA/S000/E-0 Enclosure 4 - Page 1 of & R‘;igg?m
NC Temperature Control
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

1. Verify any NC pump - ON. Perform the following:

a. Use NC T-Colds to determine NC
temperature as required in
subsequent steps.

b. GO TO Step 4.

2. Use NC T-Avg to determine NC
temperature as required in subsequent
steps.

[
i

IE AT ANY TIME all NC pumps tripped,
HEN use NC T-Colds to determine NC
temperature as required in subsequent

steps.

4. Verify one of the following: GO TO Step 8.

* NC temperature - STABLE AT LESS
THAN OR EQUAL TO 557°F

OR
* NC temperature - TRENDING TO

557°F.

3. Continue to monitor NC temperature.

6. Notify Control Room Supervisor of NC
temperature control status.
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION
EP/1/AS000/E-0

Enclosure 4 - Page 2 of &
NC Temperature Control

PAGE NO.
45 of 49
Revision 46

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

Do not continue in this enclosure until
one of the following occurs:

* NC temperature - GREATER THAN
557°F AND TRENDING UP IN AN
UNCONTROLLED MANNER

OR

* NC temperature - GREATER THAN
557°F AND STABLE

OR
s NC temperature - LESS THAN

557°F AND TRENDING DOWN IN
UNCONTROLLED MANNER.

Verify NC temperature - LESS THAN
557°F AND TRENDING DOWN.

Perform the following:

a. IF NC temperature greater than 557°F
AND frending up, THEN stabilize NC
temperature at 557°F as follows:

1} IE steam dumps available, THEN
use steam dumps.

2} IE steam dumps not available,
THEN use 5/G PORVs.

b. IE the following conditions exist:

* NC temperature greater than 357°F
and stable

* Time and manpower available,

THEN stabilize NC temperature at
537°F as follows:

1) IF steam dumps available, THEN
use steam dumps.

2} IF steam dumps not available,
THEN use 5/G PORVSs.

c. GO TO Step 10.

Scenario #2
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/IA/S000/E-0 Enclosure 4 - Page 3 of & R‘Liig}:;?'iﬁ
NC Temperature Control
ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAINED
9.  Attempt to stop NC cooldown as
follows:
a. Ensure all steam dumps - CLOSED.
b. Ensure all 3/G PORVs - CLOSED. b. IF any S/G PORV cannot be closed,
THEN CLOSE its isolation valve.
c. Ensure S/G blowdown isolated.
d. CLOSE the following valves:
* 1SM-77A (S/G 1A Ott Hdr Bldwn
CIV)
* 1SM-76B (S/G 1B Otit Hdr Bldwn
CIV)
& 1SM-75A (S/G 1C Otit Hdr Bldwn
CIV)
* 1SM-74B (S/G 1D Otlt Hdr Bldwn
CiV}).
e. Verify MSR Second Stage steam e. Perform the following:
supply valves - CLOSED
1) CLOSE MSR Second Stage steam
* THM-1 (MSRH 1A&1B SSRH Stm supply valve(s).
Source)
2} IE steam flowpath cannot be
* THM-2 (MSRH 1C&1D SSRH Stm isolated from Control Room, THEN
Source). CLOSE the following valves:
& Al MSIVs
e All MSIV bypass valves.
Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/IA/S000/E-0 Enclosure 4 - Page 4 of & Rﬂteziglizoigriﬁ
NC Temperature Control
ACTION/EXPECTED RESPONSE RESPONSE MOT OBTAINED
9. (Continued)
f. Depress and hold "S/V BEFORE
SEAT DRN" "CLOSE" pushbutton
(1MC-3) to close the following valves:
* 13M-41 (Stop VIv #1 Before Seat
Drn)
* 1SM-44 (Stop Viv #2 Before Seat
Drn)
* 15M-43 (Stop Viv #3 Before Seat
Drn)
& 1SM-42 (Stop Vv #4 Before Seat
Drn).
g. Verify NC cooldown - STOPPED. g. IF cooldown continues, THEN
THROTTLE feed flow as follows:
1) IE 3/G N/R level less than 11%
(29% ACC)in all 3/G's, THEN
THROTTLE feed flow to achieve
the following:
* Minimize cooldown
* Maintain total feed flow greater
than 450 GPM.
2} WHEN N/R level greater than 11%
(29% ACC) in any S/G, THEN
THROTTLE feed flow further to
achieve the following:
* Minimize cooldown
* Maintain at least one S/G N/R
level greater than 11%
(29% ACC).
3) IF cooldown continues, THEN
CLOSE the following valves:
* All MSIVs
* All MSIV bypass valves.
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ATTACHMENT 8

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/AS000/E-0 48 of 49

Enclosure 4 - Page 5 of & Revision 46

NC Temperature Control

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

10. Continue to perform actions of this
enclosure as required to ensure one of
the following:

¢ NC temperature - STABLE AT LESS
THAN OR EQUAL TO 557°F

OR
* NC temperature - TRENDING TO
557°F.

11. Notify Control Room Supervisor of NC
temperature control status.
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ATTACHMENT 9

CNS STEAM GENERATOR TUBE RUPTURE PAGE NO.

EP//A/S000/E-3 Enclosure 1 - Page 1 of 2 RZLEFOQHE‘M

Foldout Page

1. NC Pump Trip Criteria:

* |F the following conditions satisfied, THEN trip all NC pumps while maintaining seal
injection flow:

* Any NV or NI pump - ON

¢ NC subcooling based on core exit T/Cs - LESS THAN OR EQUAL TO O°F.

2. Position Criteria for 1INV-202B and 1NV-203A (NV Pumps A&B Recirc Isol):

® |F NC pressure less than 1500 PSIG AND NV S/ flowpath aligned, THEN CLOSE
TNV-202B and 1NV-203A.

s |F NC pressure greater than 2000 PSIG, THEN OPEN 1NV-202B and 1NV-203A.

3. S/l Reinitiation Criteria:

s |[F NC subcooling based on core exit T/Cs less than 0°F QR Pzr level cannot be
maintained greater than 11% (30% ACC), THEN perform the following:

a. Perform the following as necessary to maintain subcooling greater than 0°F and Pzr
level greater than 11% (30% ACC):

1) Start one or more S/l pumps.

2} Align NV S/I flow path. REFER TO EP/1/A/5000/G-1 (Generic Enclosures),
Enclosure 14 (NV Alignment To S/1 Mode).

b. IE S/I reinitiation occurs after Section C. (Operator Actions), Step 24, THEN GO TO

EP/1/A/5000/ECA-3.1 (SGTR With Loss of Reactor Coolant - Subcooled Recovery
Desired).

4. Secondary Integrity Criteria:

 IF any unisolated S/G pressure trending down in uncontrolled manner OR has
completely depressurized, THEN GO TO EP/1/A/S000/E-2 (Faulted Steam Generator
Isolation) unless needed for NC System cooldown.

5. Cold Leg Recirc Switchover Criterion:

* IF FWST level lowers to 20% (1AD-9, D/8 "FWST 2/4 LO LEVEL"), THEN GO TO
EP/1/A/S000/ES-1.3 (Transfer to Cold Leg Recirculation).
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ATTACHMENT 9

CNS STEAM GENERATOR TUBE RUPTURE PAGE NO.

EP//A/S000/E-3 Enclosure 1 - Page 2 of 2 FtE.fiinEOE:?-M

Foldout Page

B. CA Suction Source Switchover Criterion:

* |[F 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of S/G
Feedwater).

7. Multiple Tube Rupture Criteria:

* |F level in any intact S/G trends up in uncontrolled manner OR any intact S/G indicates
abnormal radiation, THEN perform the following:

a. Stop any operator controlled cooldown and depressurization in progress.

b. RETURN TC EP/1/A/S000/E-3 (Steam Generator Tube Rupture) Step 1.
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ATTACHMENT 10

SGTR WITH LOSS OF REACTOR COOLANT - SUBCOQLED
CNS RECOVERY DESIRED PAGE NO.
EP/M/A/S000/ECA-3.1 ; 67 of 102
Enclosure 1 -Page 1 of 1 Revision 40
Foldout Page

1. S/l Reinitiation Criteria:

* IF NC subcooling based on core exit T/Cs less than 0°F OR Pzr level cannot be
maintained greater than 11% (30% ACC), THEN perform the following as necessary to
restore subcooling and Pzr level:
¢ Start one or more S/l pumps
* Align NV S/ flow path. REFER TO EP/1/A/5000/G-1 (Generic Enclosures),

Enclosure 14 (NV Alignment To S/1 Mode).
2. Secondary Integrity Criteria:
# |F any unisolated S/G pressure trending down in uncontrolled manner QR has

completely depressurized, THEN GO TO EP/1/A/5000/E-2 (Faulted Steam Generator
Isolation) unless needed for NC System cooldown.

3.  Cold Leg Recirc Switchover Criterion:

¢ |[F FWST level lowers to 20% (1AD-9, D/8 "FWST 2/4 LO LEVEL™), THEN GO TO
EP/1/A/5000/ES-1.3 (Transfer to Cold Leg Recirculation).
4. CA Suction Source Switchover Criterion:

* |IF 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of S/G
Feedwater).

5. Position Criteria for TNV-202B and 1NV-203A (NV Pumps A&B Recirc Isol):

® |F NC pressure less than 1500 PSIG AND NV S/ flowpath aligned, THEN CLOSE
TNV-202B and TNV-203A.

¢ |F NC pressure greater than 2000 PSI1G, THEN OPEN 1NV-202B and 1NV-203A.
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ATTACHMENT 11

Event #2
1B RN Pump Trip
NSWS
378
3.7 PLANT SYSTEMS
3.7.8 Nuclear Service Water System [NSW3)
LCO 378 Two NSWS trains shall be OPERABLE.
APPLICABILITY: MODES1, 2, 3, and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A NOTE A NOTES
Mot applicable while in 1.  Enter applicable
Condition C of this LCO Conditions and
unless entry is directed Required Actions of
by Mote 2 of Condition LCO 3.8.1, "AC
C. Sources—
Operating,” for
emergency diesel
One NSWS train generator made
inoperable. inoperable by NSWS.
2. Enter applicable
Conditions and
Required Actions of
LCO 3486, "RCS
Loops—MODE 4," for
residual heat removal
loops made
inoperable by NSWS.
Restore NSWS train to 72 hours
OPERABLE status.
(continued)
Catawba Units 1 and 2 3.7.841 Amendment Mos. 271/267
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ATTACHMENT 11

Event #2
1B RN Pump Trip

ACTIONS (continued)

NSWS
3.7.8

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. ————-NOTES————-
1. Entry into this
Condition shall only

B.1

Restore NSWS supply
header to OPERABLE
status.

30 days

be allowed for pre-
planned activities as
described in the
Bases of this
Specification.

2. Immediately enter
Condition A of this
LCO if one or more
NSWS components
become inoperable
while in this
Condition and one
NSWS train remains
OPERABLE.

3. Immediately enter
LCO3.03ifone or
more NSWS
components become
inoperable while in
this Condition and
no NSWS train
remains
OPERABLE.

One NSWS supply
header inoperable due
to NSWS being aligned
for single supply header
operation.

(continued)

Catawba Units 1 and 2 3782 Amendment Nos. 271/267
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ATTACHMENT 11

Event #2
1B RN Pump Trip
NSWS
378

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. ————MNOTES———— | C.1  Restore NSWS train to 14 days
1. Entry into this OPERABLE status.

Condition shall only
be allowed for Unit 1
and for pre-planned
activities as
described in the
Bases of this
Specification. Entry
into this Condition
shall not be allowed
while Unit 2 is in
MODE 1, 2, 3, or 4.

2. Immediately enter
Condition A of this
LCO if one or more
Unit 1 required
NSWS components
become inoperable
while in this
Condition and one
NSWS train remains
OPERABLE.

3. Immediately enter
LCO 3.03if one or
more Unit 1 required
NSWS components
become inoperable
while in this
Condition and no
NSWS train remains
OPERABLE.

One NSWS train
inoperable due to
NSWS being aligned for
single Auxiliary Building
discharge header
operation.

(continued)

Catawba Units 1 and 2 3783 Amendment Nos. 271/267
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ATTACHMENT 11

ACTIONS (continued)

Event #2

1B RN Pump Trip

NSWS
3.7.8

CONDITION

REQUIRED ACTION

COMPLETION TIME

D. ————-NOTES————-
1. Entry into this
Condition shall only

DA

Restore NSWS Pond
return header to
OPERABLE status.

30 days

be allowed for pre-
planned activities,

2. Immediately enter
Condition A of this
LCO if one or more
NSWS components
become inoperable
while in this
Condition and one
NSWS train remains
OPERABLE.

3. Immediately enter
LCO303ifoneor
more NSWS
components become
inoperable while in
this Condition and
no NSWS train
remains
OPERABLE.

4. Entry into this
Condition shall only
be allowed for 60
days per 12-month
period.

One NSWS Pond return
header inoperable due
to NSWS being aligned
for single Pond return
header operation.

(continued)

Catawba Units 1 and 2 3784 Amendment Nos. 300/296
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ATTACHMENT 11

Event #2
1B RN Pump Trip

ACTIONS (continued)

NSWS
3.7.8

CONDITION REQUIRED ACTION COMPLETION TIME
E. Required Action and E1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, B, AND
C, or D not met.
E2 Bein MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.81 NOTE
Isolation of NSWS flow to individual components does
not render the NSWS inoperable.
Verify each NSWS manual, power operated, and In accordance with
automatic valve in the flow path servicing safety related the Surveillance
equipment, that is not locked, sealed, or otherwise Frequency Control
secured in position, is in the correct position. Program
SR 3782 NOTE
Not required to be met for valves that are maintained in
position to support NSWS single supply header
operation, single Auxiliary Building discharge header
operation, or single Pond return header operation.
In accordance with
Verify each NSWS automatic valve in the flow path that the Surveillance
is not locked, sealed, or otherwise secured in position, Frequency Control
actuates to the correct position on an actual or simulated | Program
actuation signal.
SR 3783 Venfy each NSWS pump starts automatically on an In accordance with

actual or simulated actuation signal.

the Surveillance
Frequency Control
Program

Catawba Units 1 and 2

Scenario #2

3785
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3.7 PLANT SYSTEMS

ATTACHMENT 11

Event #2

1B RN Pump Trip

3.7.11 Control Room Area Chilled Water System (CRACWS)

LCO 3.7.11 Two CERACWS frains shall be OPERABLE.

APPLICABILITY: MODES 1,2, 3,4, 5, and 6,
During movemeant of racently irradiated fuel assemblies.

CRACWS
3TN

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
Al One CRACWS frain A1 Restore CRACWS trainto | 30 days
inoperable. OPERABLE status.
B. Required Action and B.1  Bein MODE 3. 6 hours
associated Complation
Time of Condition A not | AND
met in MODE 1, 2, 3,
or 4. B2 BeinMODE 5. 36 hours
C. Required Action and C.1  Place OPERABLE Immediately
associated Complation CRACWS train in
Time of Condition A not operation.
met in MODE 5 or &, or
during movement of oRr
recently iradiated fuel
assemblies. C.2  Suspend movement of Immediately
recently irradiated fuel
assemblies.
(continued)
Catawba Units 1 and 2 37111 Amendment Nos. 198191 |
Scenario #2 Catawba 2021 NRC Exam
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inoperable in MODE 5
or 6, or during

recently irradiated fuel
assemblies.

Event #2
1B RN Pump Trip
CRACWS
371
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
Two CRACWS trains 0.1 Suspend movement of

Immediately

movement of recently
iradiatad fuel
assemblies.

E. Two CRACWS trains E.1

Enter LCO 3.0.3. Immediately
inoperable in MODE 1,
2,3, ord.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.7.11.1 Venfy the control room temperature 1s < 30°F. In accordance with

the Surveillance
Frequency Control
Program

Catawba Units 1 and 2 37.11-2 Amendment Nos. 2637259

Scenario #2 Catawba 2021 NRC Exam
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Event #4

1€ SIG Tube Leak RCS Operational LEAKAGE

3413

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 RCS Operational LEAKAGE

LCO 3413 RCS operational LEAKAGE shall be limited to:
a. Mo pressure boundary LEAKAGE;
b. 1 gpm unidentified LEAKAGE;
C. 10 gpm identified LEAKAGE; and

d. 150 gallons per day (Unit 1) and 45 gallons per day (Unit 2) primary |
to secondary LEAKAGE through any one steam generator (SG).

APPLICABILITY: MODES1, 2, 3, and 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A RCS operational A1  Reduce LEAKAGE to 4 hours
LEAKAGE not within within limits.

limits for reasons other
than pressure boundary
LEAKAGE or primary to
secondary LEAKAGE.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not | AND
met.

B.2 Be in MODE 5. 36 hours
OR

Pressure boundary
LEAKAGE exists.

OR
Primary to secondary

LEAKAGE not within
limit.

Catawba Units 1 and 2 341341 Amendment Nos. 267/263

Scenario #2 Catawba 2021 NRC Exam
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Event #4

. SIG 5 .
1€ SIG Tube Leak RCS Operational LEAKAGE

3413
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 341341 NOTES NOTE——-
1. Mot required to be performed until 12 hours after Only required to
establishment of steady state operation. be performed
during steady
2. Mot applicable to pnmary to secondary LEAKAGE. state operation
Verify RCS Operational LEAKAGE within limits by In accordance with
performance of RCS water inventory balance. the Surveillance
Frequency Control
Program
SR 34132 NOTE NOTE
Not required to be performed until 12 hours after Only required to
establishment of steady state operation. be performed
during steady
state operation
Verify primary to secondary LEAKAGE is < 150 gallons In accordance with
per day (Unit 1) and < 45 gallons per day (Unit 2) through | the Surveillance |
any one SG. Frequency Control
Program
Catawba Units 1 and 2 34132 Amendment Nos. 267/263
Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 11

Event #4

1C S/G Tube Leak SG Tube Integrity

3418
3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.18 Steam Generator (SG) Tube Integrity

LCO 3418 SG tube integrity shall be maintained.
AND

All SG tubes satisfying the tube plugging criteria shall be plugged in
accordance with the Steam Generator Program.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

NOTE
Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME

A, One or more SG tubes | A1 Werify tube integrity of T days

satisfying the tube the affected tube(s) is
plugging critena and maintained until the next
not plugged in inspection.

accordance with the

Steam Generator AND

Program.

A2 Plug the affected tube(s) | Prior to entering
in accordance with the MODE 4 following

Steam Generator the next refueling
Program. outage or SG tube
inspection
(continued)
Catawba Units 1 and 2 3.4.18-1 Amendment Nos. 280/278

Catawba 2021 NRC Exam
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Event #4

. G L .
1C S/G Tube Leak SG Tube Integrity

3418
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.
B.2 Be in MODE 5. 36 hours
OR
SG tube integrity not
maintained.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 34181 Werify SG tube integrity in accordance with the | In accordance
Steam Generator Program. with the Steam
Generator
Program
SR 34182 Werify that each inspected SG tube that Prior to entering
satisfies the tube plugging criteria is plugged in | MODE 4
accordance with the Steam Generator following a SG
Program. tube inspection
Catawba Units 1 and 2 34.18-2 Amendment Nos. 280/278
Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 11

Event #4
1C S/G Tube Leak

16.7  INSTRUMENTATION

16.7-9 Standby Shutdown System (355)
COMMITMENT The SSS shall be FUNCTIONAL.
APPLICABILITY: MODES 1, 2, and 3.

REMEDIAL ACTIONS

S58S
16.7-9

NOTE
SLC 16.2.3 is not applicable.

Page 151 of 156

CONDITION REQUIRED ACTION COMPLETION TIME
A 555 non-functional. A Restore 355 to 7 days
FUNCTIOMAL status.
B. Total accumulative B.1 Declare the standby Immediately
LEAKAGE from makeup pump non-
unidentified LEAKAGE, functional and enter
identified LEAKAGE, Condition A.
and reactor coolant
pump seal LEAKAGE =
20 gpm.
A requirad cell in a 24- Ci1 Enter Condition A. Immediately
Volt battery bank is <
1.36 volts on float
charge.
Required Action and 0.1 Prepare and submit a 14 days
associated Completion Special Report to the NRC
Time of Condition A not outlining the extent of
met. repairs required, schedule
for completing repairs, and
basis for continued
operation.
Catawba Units 1 and 2 16.7-9-1 Revision 12

Catawba 2021 NRC Exam
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Event #4
1C §/G Tube Leak sss
16.7-9
TESTING REQUIREMENTS
TEST FREQUENCY
TR 16.7-9-1 Verfy that the electrolyte level of each S55 diesel 7 days
starting 24-Volt battery is = the low mark and = the high
mark.

TR 16.7-9-2  Verfy that the overall S55 diesel starting 24-Volt battery | 7 days
voltage is = 24 volts on float charge.

TR 16.7-9-3  Verify that the requirements of SLC 16.9-21 are metand | 7 days
the boron concentration in the storage pool is = the
minimum specified in the COLR.

TR 16.7-9-4  Verify the fuel level in the S5S diesel generator fuel 31 days
storage tank is = 67 inches.

TR 16.7-9-5 Verfy the SS5 diesel generator starts from ambient 31 days
conditions and operates for > 30 minutes at = 700 kW.

TR 16.7-9-6  Verify that the electrolyte level of each S35 250/125-Volt | 31 days
battery is above the plates.

TR 16.7-9-7 Verify the total 555 250/125-Volt battery terminal voltage | 31 days
is = 258/129 volts on float charge.

TR 16.7-9-8 Perform CHANNEL CHECK of each S35 instrumentation | 31 days
device.

TR 16.7-9-9  Verify the fuel oil properties of new and stored fuel oil for | In accordance with
the S55 diesel generator are tested in accordance with, the Diesel Fuel Qil
and maintained within the limits of, the Diesel Fuel Gil Testing Program
Testing Program.

TR 16.7-9-10 Venfy that the individual battery cell valtage of the 92 days
required cells in the S35 diesel starting 24-Volt battery is
= 1.36 volts on float charge.

(continued)

Catawba Units 1 and 2 16.7-9-2 Revision 12

Scenario #2 Catawba 2021 NRC Exam
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Event #4
1C §/G Tube Leak sss
16.7-9
TESTING REQUIREMENTS (continued)
TEST FREQUENCY
TR 16.7-9-11 Verfy that the Standby Makeup Pump’s developed head | 92 days
at the test flow point is > the required developed head, in
accordance with the Inservice Testing Program.
TR 16.7-9-12 Verfy that the specific gravity of the 555 250/125-Volt 92 days
battery is appropriate for continued service of the battery.
TR 16.7-9-13 Subject the 555 diesal generator to an inspection in 18 months

accordance with procedures prepared in conjunction with
its manufacturer's recommendations for the class of
Service.

TR 16.7-9-14 Venfy that the S35 diesel starting 24-Volt battenes, cell 18 months
plates, and battery racks show no visual indication of
physical damage or abnormal deterioration.

TR 16.7-9-15 Verify that the 535 diesel starting 24-Volt battery-to- 18 months
battery and terminal connections are clean, tight, and
free of corrosion.

TR 16.7-9-16 Verify that the 555 250/125-Volt batteries, cell plates, 18 months
and battery racks show no visual indications of physical
damage or abnormal deterioration.

TR 16.7-9-17 Verify that the 535 250/125-Volt battery-to-battery and 18 months
terminal connections are clean, tight, free of corrosion,
and coated with anti-corrosion material.

TR 16.7-9-16 Verify that the steam turbine driven auxiliary feedwater 18 months
pump and controls from the Standby Shutdown Facility
function as designed from the SSS.

TR 16.7-9-19 Perform CHANNEL CALIBRATION of each 555 18 months
instrumentation device.

(continued)

Catawba Units 1 and 2 16.7-9-3 Revision 12

Scenario #2 Catawba 2021 NRC Exam
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Event #4
1C §/G Tube Leak sss
16.7-9
TESTING REQUIREMENTS (continued)
TEST FREQUENCY
TR 16.7-9-20 Verify proper installation of pressurizer insulation. 18 months

TR 16.7-9-21 Verify pressurizer heaters powered from the SS5 have a | 18 months
capacity of > 65 kW measured at motor control center
SMXG.

TR 16.7-9-22 Verify flowpath from the reactor vessel head through the | 18 months
valves powered from the S55 is unobstructed.

BASES The SS55 is designad to mitigate the consequences of certain postulated
fire, secunty, and station blackout incidents by providing capability to
maintain MODE 3 conditions and by controlling and monitoring vital
systems from locations external to the main control room. This capability
is consistent with the requirements of 10 CFR Part 50.48(c).

When the SS5 is under Condition A and it is anticipated that Condition D
will be utilized, establish the bases for continued operation (including any
supporting actions) prior to entering Condition D. Risks associated with
the continued operation under Condition D are evaluated and managed
through existing processes and procedures. These risk contributors, risk
insights, nsk-informed information, andfor risk mitigation actions assessed
and managed during periods when Condition D is applied, are to be
included in the 14-day special report.

The TESTING REQUIREMENTS ensure that the 5SS systems and
components are capable of performing their intended functions. The
reqguired level in the 5SS diesel generator fuel storage tank ensures
sufficient fuel for 72 hours uninterrupted operation. It is assumed that,
within 72 hours, either offsite power can be restored or additional fuel can
be added to the storage tank.

Although the standby makeup pump is not nuclear safety related and was
not designed according to ASME Code requirements, it is tested quarterly
to ensure its FUNCTIONALITY. The TESTING REQUIREMENT
concemning the standby makeup pump water supply ensures that an
adequate water volume is available to supply the pump continuously for
72 hours.

Total accumulative LEAKAGE is calculated in the NC System Leakage
Calculation procedure as identified + unidentified + seal leakoff
(References 2 and 3). The REMEDIAL ACTION limit of 20 gpm total
accumulative LEAKAGE provides additional margin to allow for

Catawba Units 1 and 2 16.7-9-4 Revision 12

Scenario #2 Catawba 2021 NRC Exam
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ATTACHMENT 11

Event #4

1C S/G Tube Leak sss

16.7-9
BASES (continued)

instrument inaccuracy, and for the predicted increase in seal leakoff rate
due to heatup of the reactor coolant pump seal injection water supply
temperature following the 5S5 event (due to spent fuel pool heatup).
Following the increase in seal injection temperature, the standby makeup
pump flow of 26 gpm is sufficient to provide in excess of this total
accumulative LEAKAGE, thereby assuring that reactor coolant system
inventory is maintained at MODE 3 conditions. The supporting evaluation
is provided in CNC-1223.04-00-0072 (Ref. 4).

A visual inspection of the diesel starting 24-volt batteries, cell plates, and
battery racks provides an indication of physical damage or abnormal
deterioration that could potentially degrade battery performance. Since
the battery cell jars are not transparent, a direct visual inspection of the
cell plates cannot be performed. Instead, the cell plates are inspected for
physical damage and abnormal deterioration by: 1) visually inspecting
the jar sides of each cell for excessive bowing and/or deformation, and 2)
visually inspecting the electrolyte of each cell for abnormal appearance.

Verifying individual cell voltage while on float charge for the SS5 diesel
starting 24-Volt batteries ensures that each cell is capable of supporting
its intended function. Float charge is the condition in which the charger is
supplying the continuous charge required to overcome the internal losses
of a battery (or battery cell) and maintain the battery (or battery cell) in a
fully charged state. The battery cell voltage limit of 1.36 volis is
consistent with the nominal design voltage of the battery and is based on
the manufacturer's recommended minimum float charge voltage for a fully
charged cell with adequate capacity. The 24-Volt starting battery is
designed with two battery banks, each battery bank contains 20 individual
battery cells. The 24-Volt starting battery has sufficient capacity margin to
maintain 555 diesel starting functionality with one cell in each battery
bank to be fully degraded with a voltage < 1.36 volts. The 24-Volt starting
battery is required to have 19 individual battery cells per battery bank to
maintain 555 diesel starting functionality with sufficient capacity margin.
The battery sizing calculation accounts for one degraded cell in each
battery bank by assuming the degraded cells undergo a worst case
polarity reversal during SSS diesel starting. The supporting evaluation is
provided in CNC-1381.06-00-0056 (Ref.12).

Verification of proper installation of pressunzer insulation ensures that
pressurizer heat losses during an S35 event do not exceed the capacity
of the pressunzer heaters powered from the SS5.

Testing of the pressunzer heater capacity ensures the full capacity of the
heaters is available to maintain a steam bubble in the pressurizer during
an 5SS event. The acceptance criterion includes an allowance for the
voltage drop in the power cables between the 535 and the pressurnzer.

Catawba Units 1 and 2 16.7-9-5 Revision 12

Scenario #2 Catawba 2021 NRC Exam
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Event #4

1C S/G Tube Leak sss

16.7-9
BASES (continued)

Testing of the flowpath from the reactor vessel head to the pressurizer

relief tank ensures sufficient flow capacity for reactor coolant inventory
control during an S35 event.

REFERENCES 1. Letter from NRC to Gary R. Peterson, Duke, lssuance of
Improved Technical Specifications Amendments for Catawba,
September 30, 1998.
2. PT/M(20AMA150/001D, NC System Leakage Calculation.
3. PT/(2)/A/4150/0011, Manual NC Leakage Calculation.
4. CNC-1223.04-00-0072, Reactor Coolant Pumps No. 1 Seal
Leakoff Annunciator Alarm Setpoint for Unit 1 and Unit 2.

5. CNS-1560.55-00-0001, Design Basis Specification for the
Standby Shutdown Facility.

B. Catawba Technical Specification Amendments 206/200, July
10, 2003.

7. Catawba UFSAR, Section 18.2.4.

8. Catawba License Renewal Commitments, CNS-1274.00-00-
0016, Section 4.5.

9. CNC-1223.03-00-0033, Determination of Pressurizer Heater
Capacity Powered from the SSF Diesel.

10. Catawba Nuclear Station 10 CFR 50.48(c) Fire Protection
Safety Evaluation (SE).

11. 10 CFR 50.48(c), Fire Protection.

12, CNC-1381.06-00-0056, SSF Diesel Generator Battery Sizing
Calculation.

Catawba Units 1 and 2 16.7-9-6 Revision 12
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Catawba Nuclear Station NRC Exam September 2021
Appendix D Scenario Outline Form ES-D-1

Facility: Catawba NRC Exam 2021  Scenario No.: 3 Op Test No.: 2021301
Examiners: Operators:  SRO

RO

BOP

Initial Conditions: Unit 1 is at 100% power at the BOL. Unit 2 is at 100% power.

Turnover: Unit 1 is at 100% power at the BOL. Unit 2 is at 100% power. 1B CA Pump is removed from service
for PMs. 1B CA Pump has been inoperable for 3 hours and is expected to be returned to service in 6
hours. Tech Spec 3.7.5 Condition B is in effect. Direction for the crew is to initiate a downpower to
~85% in preparation for performing the Turbine Control Valve Movement PT.

Event Event Event
Malf. No
No. B Type* Description
R-RO
1 N - BOP Unit 1 Downpower to ~85%
N - SRO
C-BOP .
2 C — SRO 1NV-294 fails open
C-RO
3 C-SRO 1NC-32B fails open, able to be manually closed
TS - SRO
C-BOP
4 C-SRO 1ETA Blackout (D/G does not start)
TS - SRO
C-RO . . .
5 C - SRO Continuous rod motion / 2 stuck rods on reactor trip
6** M —ALL CAPT#1 Overspeed Trip / Loss of CFPT Vacuum / Loss of Heat Sink
C-BOP :
7 C — SRO 1NV-37A failed closed

*

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

** During the loss of heat sink event, the crew attempted and successfully started the 1A Turbine Driven
Main Feed Pump. The pump started and came up to rated turbine speed. It was expected that the
Turbine Driven Feed Pumps would not RESET due to low vacuum conditions and it was not the success
path written into the scenario. To drive the crew to depressurize SGs and to feed the SG's with the
Condensate System, the operating booth tripped the 1A Turbine Main Feed Pump by inserting a low
vacuum signal. When the crew attempted the 1B Turbine Main Feed Pump, it would not reset due to the
low vacuum signal. The crew then proceeded to SG depressurization and feeding with the Condensate
system. The allowance of the Main Feed Pump start with a C-9, low vacuum condition is under evaluation
by the licensee training and simulator personnel.

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Scenario Outline Form ES-D-1

Scenario 3 — Summary

Initial Condition
Unit 1 is at 100% power at the BOL. Unit 2 is at 100% power.

Turnover:

Unit 1 is at 100% power at the BOL. Unit 2 is at 100% power. 1B CA Pump is removed from service for
PMs. 1B CA Pump has been inoperable for 3 hours and is expected to be returned to service in 6 hours.
Direction for the crew is to initiate a downpower to ~85% in preparation for performing the Turbine Control
Valve Movement PT.

Event 1

Unit 1 downpower to ~85%. BOP will perform a boration per OP/1/A/6150/009 (Boron Concentration
Control) Encl. 4.2 (Boration). RO will input a target load and load rate into the Main Turbine control panel
and initiate the downpower per OP/1/B/6300/001 (Turbine Generator).

Event History: This downpower at BOL has not been performed before.

Event 2
1NV-294 (Charging flow control valve) will fail full open.

Verifiable Action — BOP will place 1NV-294 in manual and will manually control charging flow to stabilize
Pressurizer Level.

Event History: This failure has not been used before on an NRC exam.

Event 3

Pressurizer PORV 1NC-32B fails open. RO will manually close 1NC-32B. Crew will enter
AP/1/A/5500/011 (Pressurizer Pressure Anomalies) Case 1 (Pressurizer Pressure Decreasing). SRO will
refer to Tech Specs.

Verifiable Action — RO will manually close 1NC-32B.
Event History: This Pressurizer PORYV failure last used on 17(1), but was not able to be manually closed.

Event 4

A Blackout will occur on essential bus 1ETA. D/G 1A will fail to start resulting in no power on 1ETA. Crew
will enter AP/1/A/5500/007 (Loss of Normal Power) Case 2 (Loss of All Power to an Essential Train) to
address the failure. SRO will refer to Tech Specs.

Verifiable Action — The BOP will start an RN pump and KC pumps on ‘B’ train on Unit 1. RO will
maintain reactor power.

Event History: This failure has not been used before on an NRC exam.

Event 5
Control rods will begin to insert continuously. RO will perform the immediate actions of AP/1/A/5500/015
(Rod Control Malfunctions) Case Il (Continuous Rod Movement) and trip the Unit 1 reactor.

Verifiable Action — RO will perform the immediate actions of AP/1/A/5500/015 (Rod Control
Malfunctions) Case 2 (Continuous Rod Movement), and manually trip Unit 1 Reactor. During the reactor
trip, 2 control rods will fail to fully insert. This will require the BOP to initiate emergency boration in
EP/1/A/5000/ES-0.1 (Reactor Trip Response) to maintain shutdown margin.

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Scenario Outline Form ES-D-1

Event History: Continuous rod movement last used in 16 (3). Having 2 stuck rods on reactor trip last used
in 19 (1).

Event 6

Following reactor trip, the crew will enter EP/1/A/5000/E-0 (Reactor Trip or Safety Injection) and
subsequently transition to EP/1/A/5000/ES-0.1 (Reactor Trip Response). CAPT#1 will eventually trip on
overspeed. Once S/G N/R levels lower to < 11% in all S/Gs, crew will transition to EP/1/A/5000/FR-H.1
(Loss of Secondary Heat Sink). Following reactor trip, both CFPTs will lose vacuum.

Verifiable Action — BOP will trip the NC pumps and RO will depressurize S/Gs to allow feed flow to be
provided to the S/Gs via Hotwell and Condensate Booster Pumps.

Event History: Similar failure was last used in 16 (2). Loss of CFPT vacuum failure last used in 19 (1) but
was prior to the reactor trip.

Event 7
When step is reached in FR-H.1 to initiate NC system depressurization, Auxiliary Spray Valve 1NV-37A
will not open.

Verifiable Action — BOP will use a Pressurizer PORYV to lower NC system pressure.

Event History: This failure was last used in 16 (2).

Manual Control of Automatic Functions

Event Position Description
2 BOP 1NV-294 Failing open requiring manual control of Pressurizer Level
Scenario #3 Catawba 2021 NRC Exam
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Appendix D Scenario Outline Form ES-D-1

Critical Task 1 — Control charging line flow to prevent a reactor trip on Pressurizer Hi level (2/3
Pressurizer Levels > 92%).

Critical Task 2 — Close Pressurizer PORYV prior to a manual or automatic reactor trip on
Pressurizer low pressure.

Critical Task 3 — Establish feedwater flow to at least one S/G before NC feed and bleed is required
(<24% W/R level in 3 out of 4 S/G).

Target Quantitative Attributes (Per Scenario; See Section D.5.d) Actual Attributes
1. Total malfunctions (5-8) 6
2. Malfunctions after EOP entry (1-2) 2
3. Abnormal events (2—4) 4
4. Major transients (1-2) 1
5. EOPs entered/requiring substantive actions (1-2) 2
6. EOP contingencies requiring substantive actions (0-2) 1
7. Critical tasks (2-3) 3
Scenario #3 Catawba 2021 NRC Exam
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EXERCISE GUIDE WORKSHEET
1. INITIAL CONDITIONS:
1.1 Reset to IC # 152 and load schedule file for NRC Scenario 3

START TIME:

Scenario #3 Catawba 2021 NRC Exam
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"z - -
Trigger Instructor Action Final Delay | Ramp Dellr(late Event
LOA-CA018 (RACKOUT CA PUMP RACK-
1B) ouT
MAL-NVO012E (NV VLV 294 FAIL
2 OPEN) ACTIVE 2
MAL-NVO012E (NV VLV 294 FAIL .
9 OPEN) ACTIVE :01 2
MAL-EPO08A (LOSS OF 4160V
4 BUS ETA) ACTIVE 4
ANN-AD19-F04 (YN CRITICAL .
3 TROUBLE) ON :05 3
11 VLV-NCO005F (NC32B PZR PORV 1 .05 3
FAIL TO POSITION) )
13 VLV-NCO005F (NC32B PZR PORV 1 .01 3
FAIL TO POSITION) )
5 OVR-IRX005B (SEL SW - CRD ON 5
BANK SELECT MAN POS)
OVR-IRX006A (ROD MOTION SW
5 |iNnpos) ON 5
14 MAL-IRX015K8 (PERMANENTLY 130 5
STUCK ROD K8-38A)
MAL-IRX015D4 (PERMANENTLY
4| sTuCK ROD D4) 220 >
14 MAL-CA005 (CA PUMP MECH- 1:00 6
OVERSPEED TRIP) ANICAL )
MAL-EHC002 (TURBINE TRIP .
14 FAILURE) AUTO :06 6
MAL-CF001A (LOSS OF CFPT 1A
14 VACUUM) 100 7
14 MAL-CF001B (LOSS OF CFPT 1B 100
VACUUM)
VLV-NV014F (NV37A PRZR SPRAY
LINE ISOL VLV FAIL TO 0 8
POSITION)
5 OVR-IRX005A (SEL SW - CRD OFF 5
BANK SELECT AUTO POS)
Ensure red cover placed on 1B CA Pump
Ensure EVENT 9 = ov_d9mod111slimbytes(7) (1NV-294 Manual PB)
Ensure EVENT 11 = x5ri017a (AD-19 Alarm Acknowledge PB)
Ensure EVENT 13 = x10i279c
Ensure EVENT 14 = jpplp4(1) | jpplp4(2) (Reactor Trip Either Train)
Ensure 1B NV pump is in service

Scenario #3
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| Ensure control rods are in MANUAL

2. SIMULATOR BRIEFING

2.1 Control Room Assignments:

Position Name

CRS

RO

BOP

2.2 Give a copy of Attachment 2 (Shift Turnover Information) to the CRS.

3. EXERCISE PRESENTATION

3.1 Familiarization Period
A. Allow examinees time to familiarize themselves with the Control Board alignments.

3.2 Scenario EVENT 2, 1NV-294 Fails Open

v BOOTH INSTRUCTOR ACTION
WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 2 to cause
1NV-294 to fail open.

v BOOTH INSTRUCTOR ACTION

IF the SWM is contacted to initiate an NCR or W/R for 1NV-294, REPEAT the information.

3.3 Scenario EVENT 3, YN Critical Trouble Alarm / Pressurizer PORV 1NC-32B fails open

v BOOTH INSTRUCTOR ACTION
WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 3 to cause a
YN critical trouble alarm.

v BOOTH INSTRUCTOR ACTION

IF the SWM is contacted to initiate an NCR or W/R for 1NC-32B, REPEAT the
information.

3.4 Scenario EVENT 4, 1ETA blackout

v BOOTH INSTRUCTOR ACTION
WHEN directed by the lead examiner, THEN INSERT SIMULATOR Trigger 4 to cause a
blackout of 1ETA.
v BOOTH INSTRUCTOR ACTION
IF the SWM is contacted to initiate an NCR or W/R for the 1ETA B/O, REPEAT the
information.
Scenario #3 Catawba 2021 NRC Exam
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BOOTH INSTRUCTOR ACTION

IF contacted as an AO to perform a load shed of 1ETA per Enclosure 8, wait 5 minutes
and then run schedule file to load shed 1ETA.

After 5 minutes contact the Control Room crew and REPORT:
e “Load Shed of 1ETA per Enclosure 8 is complete. There is an 86N relay picked up
on 1ETA.”

3.5 Scenario EVENT 5, Continuous Rod Motion / 2 Stuck Rods on Reactor Trip

v

BOOTH INSTRUCTOR ACTION

WHEN control rods begin to insert, THEN ENSURE SIMULATOR Trigger 5 INSERTED
to cause control rods to continuously insert.

3.6 Scenario EVENTSs 6, 7, 8, CAPT#1 Overspeed Trip / Loss of Secondary Heat Sink /

Loss of CFPT vacuum / 1NV-37A failed closed

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 1 Page 10 of 121

Event Description: Unit 1 Power Decrease

Note To Evaluator:

The scenario begins with a power decrease from 100% by the crew. This will involve
several procedures to accomplish. The following procedures are included in this guide:

o OP/1/A/6150/009 Enclosure 4.2 (Boration)
OP/1/A/6150/008 Enclosure 4.16 (Control Bank Manual Operation At Power)
e OP/0/B/6300/001 Enclosure 4.2 (Load Changing)

These procedures may be performed in any order by the crew. Instructions for
continuing to the next Event are included at the end of OP/0/B/6300/001 Enclosure 4.2.

Scenario #3 Catawba 2021 NRC Exam
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Op Test No.: 301 Scenario # 3 Event # 1 Page 11 of 121
Event Description: Unit 1 Power Decrease
Enclosure 4.2 op/1/as6150/000
Boration Page 1 of 6

1. Limits and Precautions

1.1 This procedure is Reactivity Management related because it controls activities that can affect
core reactivity by changing boron concentration. (R.M.)

12 The following Limits and Precautions are Reactivity Management related: (E.M.)

1.2.1 If the boron concentration is being increased in the NC System, at least one NC
pump or one ND pump shall be in operation. recirculating the NC System.

122 If the unit has operated continuously for several months, significant Boron 10
depletion may have occurred. The effective boron concentration of the NC System
may be lower than indicated by Chemistry samples.

13 Maintaining VCT pressure as low as practical during large makeups will minimize gas
absorption. VCT pressure can be reduced by diverting letdown or by VCT purge.

14 Due to Electromagnetic Interference within the Unit 1 Reactor Makeup Control System. the
Unit 1 Boric Acid Counter may sporadically count up during dilution activities. OFF
indications for the Boric Acid Xfer Pumps and Closed indication for valve INV-238A can
be used by the Reactor Operators to validate that sporadic counts are indication only. (NCR
02081372).

2. Inmitial Conditions

AA 21  IF in Mode 1, 2 or 3, ensure B2 reactivity management controls established
AD-OP-ALL-0203 (Reactivity Management). (R.M.)

AA 22 Verify the NV System is in operation per OP/1/A/6200/001 {Chemical and Volume Control
System).

AA 23 Verify sufficient RHT volume is available to receive the reactor coolant displaced during the
planned boration operation.

AA 24  IF NC System boron concentration will be changed by = 50 ppm, initiate PZR spray to
equalize the boron concentration throughout the system by operating backup heaters per
OP/0/A/6200/055 (Miscellaneous Component Operation).

3. Procedure

NOTE: This enclosure will affect reactivity of the core and is therefore designated important to
Reactivity Management per the guidelines of AD-OP-ALL-0203 (Reactivity
Management). (B.M.)

AA 31 Ensure valves are aligned per Enclosure 4.8 (Valve Checklist).

Scenario #3 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301

Scenario # 3 Event # 1 Page 12 of 121

Unit 1 Power Decrease

32

33

34

O35

36

37

38

Enclosure 4.1 op/1/4/6150/009

Boration Page 2 of 6
Ensure the following valve control switches in "AUTO":

INV-238A (B/A To Blender Cirl Vlv)
INV-186A (B/A Blender Otlt To VCT Otlt)

.
Ensure INV-238A (B/A Xfer Pmp To Blender Ctrl) controller in auto.
Ensure at least one boric acid transfer pump is in "AUTO" or "ON".
Record the desired volume of boric acid to be added. gallons

Adjust the boric acid counter to the desired volume of boric acid to be added. (R.M.)

IF the blender 1s set up for automatic makeup per Enclosure 4.1 {Automatic Makeup), record
the setpoint of the controller for INV-238A (B/A Xfer Pmp To Blender Ctrl). Zpm

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

NOTE:

Boric Acid flow rates = 32 gpm may result in a boric acid flow deviation annunciator.

39

3102

IF required, adjust the controller for INV-238A (B/A Xfer Pmp To Blender Ctrl) to the
desired flow.

IF AT ANY TIME it is desired to divert letdown to the RHT manually operate INV-172A
(3-Way Divert To VCT-RHT) as follows:

3.101 Place the control switch for INV-172A (3-Way Dwvert To VCT-RHT) to the
"RHT" position.
Ensure VCT level 15 monitored continnously while diverting to the RHT.

NOTE:

Procedure may continue while performing the following step.

Scenario #3

3103

WHEN desired VCT level 1s reached refurn INV-1724A (3-Way Divert To VCT-
EHT) to auto as follows:

31031 Place the control switch for INV-172A (3-Way Divert To VCT-
RHT) in the "VCT" position.
31032 Place the control switch for INV-172A (3-Way Divert To VCT-

RHT) in the "AUTO" position

IF AT ANY TIMF dunng the makeup 1t becomes necessary to change the makeup flow
rate, adjust the sefpoint for INV-238A (B/A Xfer Pmp To Blender Cirl) as necessary to
achieve the desired flow.

Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 1 Page 13 of 121

Event Description: Unit 1 Power Decrease

Enclosure 4.1 op/1/4/6150/009

Boration Page 3 0f 6

IF AT ANY TIME while boration is in progress it becomes necessary OR it is desired to
stop the boration, perform the following:

3121 Place the "NC MAEKEUP CONTROL" switch to the "STOP" position.

3122 Ensure the following valves close: (R.M.)

* INV-238A (B/A To Blender Cirl VIv)
* INV-186A (B/A Blender Otlt To VCT Otlt)

O 3123 Eecord boric acid volume added as indicated on the Boric Acid counter.
gallons

3124  WHEN condifions allow resuming the boration, perform the following:
O 31241 Determine remaining volume to be added by subtracting the amount
previously added (Step 3.12 3) from the desired volume fo be added
(Step 3.5).

- = gallons
(Step 3.5) (Step 3.12.3)

31242 Adjust boric acid counter to the volume of boric acid determined in
Step 3.124.1. (RM)

31243 Place the "NC MAKEUP CONTROL" switch in the "START"
position. (E.M.)

31244 Verify the following:

O 1NV-238A (B/A To Blender Cirl VIv) modulates to establish
desired flow
O INV-186A (B/A Blender Otlt To VCT Otlt) opens

31245 IF 10 "AUTO", verify the boric acid pump starts.
313 WHILE makeup is in progress, monitor the following for expected results:

[ Control rod motion
[0 NC System Tavg
[ Reactor Power

Scenario #3 Catawba 2021 NRC Exam
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Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 1

Page 14 of 121

Event Description:

Unit 1 Power Decrease

Enclosure 4.1 op/1/4/6150/009

Boration Page 4 of 6

NOTE: If a small makeup is being performed. placekeeping for Steps 3.14 through 3.17 may be
performed after Step 3.18 is performed.

. Place the "NC MAKEUP CONTROL" switch to the "START" position. (R.M.)
315 Verify the following:

O 1INV-238A (B/A To Blender Cirl V1v) modulates to establish desired flow
O 1NV-186A (B/A Blender Otlt To VCT Otlt) opens

316 IFE in "AUTO", verify the boric acid transfer pump starts.

O 317 Verify proper flow by observing the Boric Acid Counter. {PIP 95-0137}

NOTE:

The boric acid counter may count up 1 - 5 gallons after termination.

318 WHEN the desired volume of boric acid is reached on the boric acid counter, ensure the
following valves close: (E.M.)
+ INWV-238A (B/A To Blender Ctrl VIv)

« INV-186A (BE/A Blender Otlt To VCT Otlf)

Scenario #3
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Op Test No.: 301 Scenario # 3 Event # 1 Page 15  of 121
Event Description: Unit 1 Power Decrease
Enclosure 4.2 op/1/as6150/000
Boration Page 5 of 6

NOTE: If additional borations will be performed over the course of the shift, flushing the makeup
line is NOT recommended.

N/A 319 IF desired. flush the makeup line as follows:

0 3191 Record the setpoint on INV-242A (RMWST To B/A Blender Ctrl):
@ Zpm

3192 Place controller for INV-242A (EMWST To B/A Blender Ctrl) in manual.

3193 Increase demand on controller for INV-242A (RMWST To B/A Blender Ctrl) to
full open.

NOTE: [Itis essential for the operator to read and understand the following steps before initiating a
flush of the makeup line. If a reactor makeup water pump is currently on, the following step
will initiate flow to the makeup line. Steps 3.19.4. 3.19.5, and 3.19.6 may be performed prior
to signing off the steps.

3.19.4  Open the following valves:

o INV-2424 (RMWST To B/A Blender Ctrl)
+ INV-186A (B/A Blender Otlt To VCT Otlt)

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

NOTE: Valves in the following step shall be positioned as sequenced to preclude unanticipated
additional reactor makeup water flow due to seat leak by on INV-186A.

3196  WHEN ~ 20 gallons of makeup water have been flushed through the makeup line,
close the following valves:

31961 INV-242A (RMWST To B/A Blender Ctrl)
3.19.6.2 INV-186A (B/A Blender Otlt To VCT Otlt)
3197  Place the following valve control switches in "AUTO":

o INV-2424 (RMWST To B/A Blender Ctrl)
+ INV-186A (B/A Blender Otlt To VCT Otlt)

3198  Ensure controller for INV-242A (RMWST To B/A Blender Ctrl) is set to the
value recorded in Step 3.19.1. (R M)

3100 Place controller for INV-2424 (EMWST To B/A Blender Ctrl) in auto.

Scenario #3 Catawba 2021 NRC Exam
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Op Test No.:

Event Description:

301 Scenario # 3 Event # Page 16 of 121

Unit 1 Power Decrease

Enclosure 4.1 op/1/4/6150/009

Boration Page 6 of 6

31910 IF NOT required for current plant operation, place the reactor makeup water
pump started in Step 3.19.5 in "AUTO".

3.20 IF automatic makeup 1s desired, perform one of the following:

Scenario #3

AA 3201 IF it 1s desired to change the blender outlet boron concentration, refer to

Enclosure 4.1 {Auvtomatic Makeup).
OR

IF makeup at the previous concentration 1s acceptable AND the system was
previously aligned per Enclosure 4.1 (Automatic Makeup), perform the following:

3.20.2

32021 Ensure the controller for INV-238A (B/A Xfer Pmp To Blender Cirl)

15 set to the value recorded mn Step 3.7. (R.M))

32022 Place the "NC MAEKEUP MODE SELECT" switch in "AUTO".

32023 Place the "NC MAKEUP CONTROL" switch to the "START"

position. (R.M))

3.21 Do NOT file this enclosure.
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Op Test No.: 301 Scenario # 3 Event # 1 Page 17  of 121

Event Description: Unit 1 Power Decrease

Enclosure 4.16 op/1/A/6150/008
Control Bank Manual Operation At Power  Page 1 of2

1. Limits and Precautions

11 This procedure is Reactivity Management related because it controls activities that can
affect core reactivity by changing control rod position. (R.M.)

12 The following Limits and Precautions are Reactivity Management related: (B.M.)

1.2.1 When rods are being moved, observe "RODS INRODS OUT" light for proper
direction.

122 When rods are being moved, observe the demand position and actual (digital)
position to verify proper operation of the Rod Control System.

123 Adjusting T-Avg = 1°F of T-Eef before transferring rod control to "AUTO"
will prevent undesired rod movement.

124 Monitor startup rate continuously during any rod motion to ensure < (0.5 DPM
stable startup rate.

13 Automatic rod control shall NOT be used when less than 15% (184 MW,) turbine
power.

14 Individual control bank positions on "CED BANK SELECT" switch shall not be used to
position rods manually. (The avtomatic overlap feature 1s disabled.)

15 After releasing Rod Motion lever, waiting 2 seconds before attempting to move rods
again will allow all signals fo clear the firing cards.

16 A rod motion demand below zero steps may result in the movable grippers NOT
properly engaging the drive shafi.

Initial Conditions

AA 9 Ensure Reactivity Management controls established per AD-OP-ALL-0203 (Reactivity
Management. (RM)

AA 22 Verify Unit 1 is NOT in an EP or AP,

AA 53 Verify one of the following exist:
N'/Contml Bank movement required to increase/decrease Reactor Power
O Control Bank movement required to increase/decrease Tavg
O Control Bank movement required to maintain AFD
O Control Bank manual control required to support testing/maintenance activity
Scenario #3 Catawba 2021 NRC Exam
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Op Test No.: 301 Scenario # 3 Event # 1 Page 18  of 121

Event Description: Unit 1 Power Decrease

Enclosure 4.16 or/1/a/61500008

Control Bank Manual Operation At Power  Page 2 of2

3. Procedure

NOTE: Steps 3.1 through 3.6 may be signed off as time allows ensuring operator maintains
proper focus on reactivity management.

AA 31  Monitor the following:

o Tavg/Tref

+  Demand Counter positions

* DRPI rod positions

+ ROD MOTION RODS-IN/RODS-OUT Light

+ RODMOTION DEMAND SIGNALS - TEMP ERROR/POWER MISMATCH
* Power Range instruments

+ IR SUR (Startup Rate)

AA 32 IF MANUAL ROD movement is desired, perform the following:

+  Verify the "ATLM" LED on circuit card A206 in the left side of 1IERCCO0006 (Rod
Control Logic Cabinet) 1s NOT illuminated.

+ Verify one GRP select light is illuminated on each power cabinet.
AA 33 IF plant conditions require. place the "CRD BANK SELECT” switch in "MAN".

N/A 34 IF withdrawing Control Banks, pull and hold the "ROD MOTION" lever "OUT" as
required unfil control rods are in the desired position. (EM.)

—— 35 IF inserting Control Banks, push and hold the "ROD MOTION" lever "IN" as required
until control rods are in the desired position. (E.M.)

3.6  IF automatic rod control is desired. perform the following:
3.6.1 Verify Unit 1 Reactor Power is = 15% RTP.

362 WHEN Tavg is within 1°F of Tref. place "CRD BANK SELECT" in
"AUTO".

37 Do NOT file this enclosure.

Scenario #3 Catawba 2021 NRC Exam
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Op Test No.: 301 Scenario # 3 Event # 1 Page 19  of 121
Event Description: Unit 1 Power Decrease
Enclosure 4.2 op/1/B/6300/001
Load Changing Page 1 of 6

1. Limits and Precautions

1.1 This procedure is Reactivity Management related because it controls activities that can
effect reactivity. (FLM)

1.2 Low load operation limits:

121 The unit can be operated confimously at low loads when exhaust hood
temperature is < 175°F. The load shall, however, be increased slowly until
the temperature decreases below 125°F before increasing load at normal rate
(Multipoint Recorder on 1MC3).

122 Excessive use of the exhaust hood sprays shall be avoided to prevent
accelerated blade erosion.

1.3 Do NOT exceed the load, hydrogen pressure, and power factor himits per the Unit One
Revised Data Book Figure 43.

14 If the limits of the Unit One Revised Data Book Figure 43 (Generator Capability
Curves) are exceeded, the Turbine Generator shall be tripped.

1.5 TUnder certain environmental conditions, indicated condenser vacuum less
than 24 3 inches Hg may be reached at full load. Exhaust hood temperatures are a more
accurate indicator of true vacuum. It is recommended the turbme NOT be operated
under the following conditions at full load:

+ FExhaust Hood 1A temperature = 136°F
+ FExhaust Hood 1B temperature = 129°F
+ Exhaust Hood 1C temperature = 124 5 °F

1.6 The maxinmm differential pressure between adjacent LP shell pressures shall NOT

exceed 2.0 mches Hg. (main condenser vacoum gauges on IMC13, OAC points
C1P1669 (D/P between A & B Condensers) and C1P1670 (D/P between B & C
Condensers) or Main Condenser graphic (CMCOND)).

1.7 A sudden downward trend on an LP turbine's lower extraction temperature shall be
investigated as a possible indication of water induction info the turbine. This is indicated
on the recorder on the rear of 1MCS labeled "TURBINE WATER DETECTION", using
any of the LP 8th stage lower temperatures.

1.8  A"LOAD FRATE" ="6.2 MW/MIN" shall NOT be used during normal load changes.

Scenario #3 Catawba 2021 NRC Exam
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Event Description: Unit 1 Power Decrease
Enclosure 4.2 op/1/B/6300/001
Load Changing Page 2 of 6

Scenario #3

1.0 Dufferential temperature between adjacent exhaust hoods shall NOT exceed 30°F unless
evaluated and approved by the responsible engineer (Turbine Generator System Expert).
(OAC points C1P1667 (A & B Exhaust Hoods Metal Delta Temp) and C1P1668 (B & C

Exhaust Hoods Metal Delta Temp) or Main Condenser graphic (CMCOND]).

1.10  The Main Turbine OIU Work Station has the capability to perform control functions for

the Main Turbine, including tripping and resetting of the turbine. If a control function
window is inadvertently selected while manipulating the Main Turbine OIU Work
Station, the window shall be closed to prevent actuation of the control function.

1.11  To reduce potential for Turbine rubs at low power levels (< 30% Turbine Load) observe

the following:

Steam Seal Header Pressure between 3 and 5 psig.

Gland Steam Condenser Header vacuum of 10 - 12" HaO vacuum.
Condenser Vacuum < 28 0" Hg

Minimize time that Turbine is at speed no load.

Minimize time befween Turbine Shell Warming and rolling the Turbine.

1.12  Exhaust hood water sprays are used to cool the last-stage buckets and to mininuze
temporary distortion of the low-pressure hood and shell stractures. These sprays have a
significant potential for quenching the LP turbine structure, and if they are applied
manually should be undertaken very gradually. Large and rapid changes in the
temperature of the exhaust hood can also have an impact on bearing alignment and may
cause a rub to develop. Excessive use of the spravs may cause unnecessary erosion of
the long last-stage tuckets during low flow conditions.

Initial Conditions

A A  Venfy Turbine Generator iz On Line per Enclosure 4.1 (Turbine Generator Startup).

Catawba 2021 NRC Exam
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Op Test No.: 301 Scenario # 3 Event # 1 Page 21 of 121
Event Description: Unit 1 Power Decrease
Enclosure 4.2 op/1/B/6300/001
Load Changing Page 3 of 6

3. Procedure

CAUTION: 1. The load, hydrogen pressure and power factor linuits per the Unit One Revised
Data Book Figure 43 shall NOT be exceeded.

2. Rate of change of First-Stage Bowl Inner Surface Temperature shall NOT
exceed 150°F/hr (OAC point C1P1283 (First Stage Metal Temp Rate)).

3. Control valve casing difference, OAC point C1A0961 (Turb Valve Chest Inner
Surface Mefal Temp) munus C1A0967 (Turb Valve Chest Outer Surface Metal
Temp), shall NOT exceed curve "Allowable Temp Difference on Turbine Valve
Chest" in the Unit 1 OAC Databook.

4. OAC point C1A1140 (Turbine Lower Inner Shell Temp) vs. Percent Steam Flow
{(OAC point C1P1588 (Design Total Main Steam Flow, Measured (%)) shall be
maintained above and to the left of the curve in the Unit One OAC Databook
"Load-Changing Recommendations”.

NOTE: -+ Several of the parameters required for this procedure can be found on OAC graphics,
and a list of all OAC points are found on Enclosure 4.8 (Turbine Generator Roll
Computer Points).

+ Step 3.1 and Step 3.2 may be performed in any order.

N/A 31  IF increasing turbine generator load, perform the following:

311 Ensure the proper reactivity management controls established per
AD-OP-ALL-0203 {Reactivity Management). (F.M.)
312 WHILE increasing Turbine Generator load, perform the following:

3121 IF AT ANY TTIMF Turbine load 1s < 30%, operate the RC
system pumps and fans as required per OP/LB/6400/001 A
(Condenser Circulating Water Systen) to maintain vacuuum in
Condenser C < 28" Hg

3122 IF applicable, verify Groups B and C valves on Enclosure 4.6
(WValve Checklist) close at 15% of full load (184 MWe, 107 psig
Turbine Impulse Pressure).

3123 IF applicable, verify the followmg valves close at 15% of full
load (184 MWe, 107 psig Turbine Impulse Pressure):
O 1SM-21 (Ctrl VIv #2 Stm Lead Drn)
O 1SM-29 (Ctrl VIv #1 Stm Lead Drn)
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Op Test No.: 301 Scenario # 3 Event # 1 Page 22 of 121
Event Description: Unit 1 Power Decrease
Enclosure 4.2 op/1/B/6300/001
Load Changing Page 4 of 6

3124 IF applicable, WHEN CV3 comes off of its fully closed seat
(65% of full load, 796 MWe), verify 15M-25 (Ctrl Vv #3 Stm
Lead Dm) closes.

3125 IF applicable, WHEN CV4 comes off of its fully closed seat
(92% of full load, 1127 MWe). verify 1SM-33 (Ctrl Vv #4 Stm
Lead Drm) closes.

CAUTION: 1. Until it is recognized that the first stage shell metal temperature change rate stays

below the allowable limit {150°F /hr), the following loading rate shall NOT be
exceeded:

* 1/2%/min - First Stage Inner Shell Temperature (1MC3 or OAC point
C1AT1140 (Turbine Lower Inner Shell Temp)) = 350°F

+ 1%/min - First Stage Inner Shell Temperature {1MC3 or OAC point
C1A1140 (Turbine Lower Inner Shell Temp)) = 350°F
2. Normal steady-state load changes shall be made without exceeding the limits

shown on Enclosure 4.7 (Generator Operating Limits) and in the Umit 1 OAC
Databook "Recommended Startup and Loading Curves".

3. Unit One Reactor Operating Data, Section 2 4 shall be referred to for allowable
ramp rates. A "LOAD RATE" = 6.2 MW/MIN shall NOT be used during normal
load changes.

313 Increase turbine generator load by performung the following:
3131 Select "LOAD RATE" and verify it illuminates.
3132 Input the desired load rate.

3133 Select "ENTER" and verify "LOAD RATE" goes dark.
3134 Select "TARGET" and verify it illuminates.
3135 Input the desired load target.

3136 Select "ENTER" and verify "TARGET" light goes dark
3137 Verify new load target appears on Target Display.
3138 Select "GO and verify it illuminates to start load increase.

3139 Coordinate with Secondary Chemistry to adjust 5/G tlowdown
flowrates to obtain maxinmm blowdown for the appropriate load.
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301 Scenario # 3 Event # 1 Page 23 of 121

Unit 1 Power Decrease

Enclosure 4.2 op/1/B/6300/001
Load Changing Page 5of 6

CAUTION: 1. Theload, hydrogen pressure and power factor limits per the Unit One Revised

Data Book Figure 43 shall NOT be exceeded.

2. Rate of change of First-Stage Bowl Inner Surface Temperature shall NOT
exceed 150°F/ hr (OAC point C1P1283 (First Stage Metal Temp Rate)).

3. OAC point C1A1140 (Turbine Lower Inner Shell Temp) vs. Percent Steam Flow
(OAC point C1P1588 (Design Total Main Steam Flow, Measured (%)) shall be
maintained above and to the left of curve i the Unit One OAC Databook "Load-
Changing Recommendations”.

4. Control valve casing difference, OAC point C1A0961 (Turb Valve Chest Inner
Surface Mefal Temp) minus C1A0967 (Turb Valve Chest Outer Surface Metal
Temp), shall NOT exceed curve "Allowable Temp Difference on Turbine Valve
Chest" in the Unit 1 OAC Databook.

Scenario #3

3.2 IE decreasing turbine generator load, perform the following:

AA 322 Ensure the proper reactivity management controls established per
AD-OP-ALTL-0203 (Reactivity Management). (F.M.)

WHILE decreasing turbine generator load, perform the following:

3221 IF AT ANY TIME Turbine load 15 < 30%, operate the RC
system pumps and fans as required per OP/L/B/6400/001 A
(Condenser Circulating Water System) to maintain vacuum in
Condenser C < 28" Hg.

3222  IF CV4 fully closes (92% of full load, 1127 MWe).
verify 1SM-33 (Ctrl Vv #4 Stm Lead Drm) opens.

3223 IF CV3 fully closes (65% of full load, 796 MWe). verify 15M-25
(Ctrl Vv #3 5tm Lead Dm) opens.

Catawba 2021 NRC Exam
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Event Description: Unit 1 Power Decrease
Enclosure 4.2 op/1/B/6300/001
Load Changing Page 6 of 6

CAUTION: 1. Nommal steady-state load change shall be made without exceeding limits shown
on Enclosure 4.7 (Generator Operating Limits) and in the Unit 1 QAC Databook
"Recommended Starting and Loading Curves".

2. Unit One Reactor Operating Data, Section 2 4 shall be referred to for allowable
ramp rates.

323 Decrease turbine generator load by performing the following:
3231 Select "LOAD RATE" and verify it illuminates.
31232 Input the desired load rate.
3233 Select "ENTER" and verify "LOAD RATE" goes dark
3234 Select "TARGET" and verify it illuminates.
31235 Input the desired load target.
3236 Select "ENTER" and verify "TARGET" goes dark.
3237 Verify new load target appears on Target Display.
3238 Select "GO" and verify if illuminates to start load decrease.
3239 Coordinate with Secondary Chemistry to adjust 5/G blowdown

flowrates to obtain maximum blowdown for the appropriate load.

33 Do NOT file a copy of this enclosure in the designated storage cabinet.

Note to Evaluator:

At this time the power decrease is in progress. At the discretion of the Lead
Evaluator, the scenario may continue to the next event by instructing the booth
operator to INSERT Trigger 2 (1NV-234 Fails Open).
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Op Test No.: 301 Scenario # 3 Event # 2 Page 25 of 121

Event Description: Charging Control Valve 1NV-294 Fails Open

| comremimates

DCS alarm for 1NV-294 being full open

Pressurizer Level — RISING

Note To Evaluator:

The failing open of 1NV-294 will initially only cause a DCS alarm. The crew should notice
the rise in charging line flow. The crew should place 1NV-294 in manual and set a
control band for Pressurizer Level for the BOP to maintain. Preventing Pressurizer Level
from raising above 92% is Critical Task #1. Once the BOP has control of 1NV-294, and
Pressurizer Level is trending towards reference level, the scenario may continue at the
discretion of the lead evaluator by having the booth operator INSERT Trigger 3 (YN
Critical Trouble alarm). When this alarm is acknowledged on 1AD-19, Pressurizer PORV
1NC-32B will fail open.
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Scenario #

3

Event #

2 Page 26 of 121

Charging Control Valve 1NV-294 Fails Open

op/1/B/6100/010 G

PANEL: 1AD-6 Page 20 of 97

PZR HILEVEL B/ 9
SETPOINT: 70% level
ORIGIN: Instrument DCS Description

INCLT5160 INCAAS1GS PZRLEVELCHI1

INCLT>130 INCAAS1SS PZRLEVELCH?2

INCLT5170 INCAAS1ITO PZRLEVELCH3
PROBABLE
CAUSE:
NOTE: PZR press and level channels have common reference legs. PZR press Ch. 3 and 4 share

a reference leg with PZR level Ch. 3 and PZR level cold cal. PZR press Ch. 1 shares a
reference leg with PZR level Ch. 1 and PZR press Ch. 2 shares a reference leg with PZR.

level Ch. 2.
1. Charging and'or letdown flow mismatch
2. Load transient condition
AUTOMATIC None
ACTIONS:
IMMEDIATE 1. Ensure charging and letdown flows are correcting the high level.
ACTIONS:
SUPPLEMENTARY 1. Refer to OP/1/A6200/001 (Chemical and Volume Confrol System)
ACTTONS: for controlling letdown and/or charging and increasing letdown.
2. IF charging and letdown are NOT correcting the hi level, establish
excess letdown per OP/1/A/6200/001 (Chemical and Volume Control
System).
3. IF achannel malfunction has occurred, perform the following:
3.1 Referto TS 3.3.1-1 for required number of channels.
3.2 Imitiate a work request to have the channel repaired.
4 Referto TS 349
CONTINUED ON THE NEXT PAGE
Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 2 Page 27 of 121
Event Description: Charging Control Valve 1NV-294 Fails Open
Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 3 Page 28 of 121

Event Description: YN Ciritical Trouble alarm / Pressurizer PORV 1NC-32B Fails Open

| cmcttembates

1AD-6, C/13 “PORV NC-32B ACTUATED” - LIT

1AD-6, F/8 “PZR LO PRESS CONTROL” - LIT

Pressurizer Pressure - LOWERING

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 3 Page 29 of 121
Event Description: YN Ciritical Trouble alarm / Pressurizer PORV 1NC-32B Fails Open
CNS PRESSURIZER PRESSURE ANOMALIES PAGE NO.
APMIASB500/011 Case | 20f 10
Pressurizer Pressure Tranding Down Revision 25
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

C. Operator Actions

_@ Verify all Pzr PORVs - CLOSED. —————>- [Perform the following:
Critical Task #2 2 (CEOSEIPSBORVED

N/A b. IF any Pzr PORVY cannot be closed,
THEN:

__ 1) CLOSE affected PORV(s) isolation
valve.

2) IE Pzr PORV isolation valve
cannot be closed, THEN perform
the following:

a) IE in Mode 3 with CLAS
isolated OR in Mode 4, THEN
GO TO AP/M/AS500/02T
{Shutdown LOCA).

b) Trip Unit 1 reactor.

c) WHEN reactor tripped OR S/l
setpoint reached, THEN ensure
S/ initiated.

d) GO TO EP/1/A/S000/E-0
(Reactor Trip or Safety
Injection).

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 3 Page 30 of 121
Event Description: YN Ciritical Trouble alarm / Pressurizer PORV 1NC-32B Fails Open
CNS PRESSURIZER PRESSURE ANOMALIES PAGE NO.
APMIASB500/011 Case | 3of 10
Pressurizer Pressure Tranding Down Revision 25

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

NOTE

_@ Verify Pzr spray valve(s) - CLOSED.

Control rods may withdraw on NC pressure trending down.

___a. CLOSE malfunctioning spray

valve(s).

b. IF affected spray valve(s) will not
close, THEN perform the following:

1) Select "FAIL CLOSED" for
affected spray valve(s) mode
select switch:

__« "1 NC-27 PZR SPRAY VLV
MODE SELECT"

__« "1 NC-28 PZR SPRAY VLV
MODE SELECT".

Perform the following:

N/A 3.

IF NC pressure continues to trend
down due to malfunctioning spray
valve, THEN perform the following:

a.

IF in Modes 1 or 2, THEN:

1) Trip Unit 1 reactor.

2) WHEN reactor power less than
5%, THEN stop NC Pumps 1A and
1B.

3) GO TO EP/M/A/S000/E-0 (Reactor
Trip or Safety Injection).

. Stop NC Pumps 1A and 1B.

IE 1C and 1D NCPs on, THEN stop
one additional NCP.

. REFER TO AP{1/A/5500/004 (Loss of

Reactor Coolant Pump).

Scenario #3
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 3 Page 31  of 121
Event Description: YN Ciritical Trouble alarm / Pressurizer PORV 1NC-32B Fails Open
CNS PRESSURIZER PRESSURE ANOMALIES PAGE NO.
APMIASB500/011 Case | 40f 10
Pressurizer Pressure Tranding Down Revision 25

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

4. Verify all Pzr heaters - ENERGIZED.

5. Ensure 1NV-37TA (NV Supply To Pzr
Aux Spray) - CLOSED.

cause auto rod insertion.

6.  Verify NC pressure - STABELE OR
TRENDING UP.

7. WHEN NC pressure stable, THEN
perform the following:

___« Stabilize unit at appropriate power
level.

« Adjust the following as required to
maintain T-Avg within 1°F of T-Ref:

___» Turbine load
___« Control rods
__« Boron concentration.

NOTE  Positive reactivity is inserted during a rise in NC pressure which may

Perform the following:

a. IF Pzr pressure less than 2220 PSIG
AND stable or trending down, THEN
ensure all Pzr heaters energized.

b. IE Pzr pressure less than 2220 PSIG
AND trending up, THEN operate Pzr
heaters as required to stabilize Pzr
pressure at 2235 PSIG.

c. WHEN Pzr pressure retumns to normal
AND automatic Pzr pressure control
desired, THEN place Pzr heaters in
auto.

IF pressure continues to trend down,
THEN REFER TO AP/1/A/5500/010
{Reactor Coolant Leak).

Scenario #3
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Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 3 Event #

3 Page 32 of 121

YN Ciritical Trouble alarm / Pressurizer PORV 1NC-32B Fails Open

CNS PRESSURIZER PRESSURE ANCMALIES PAGE NO.
AP/MIA/S500/011 Case | 5of 10
Pressurizer Pressure Tranding Down Revision 25
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
N/A 8 IF Pzr pressure channel failed, THEN
perform following:

__a. Verify "P-11 PZR S/l BLOCK ___a. Ensure compliance with Tech Spec
PERMISSIVE" status light (151-18) in 3.3.2 (Engineered Safety Features
required state for unit conditions. Actuation System (ESFAS)

Instrumentation).
b. Notify IAE to fail following bistables for
affected channel per Model W/O
#00874531. Bistables shall be tripped
within 72 hours:
___» Pzrlow pressure Sl
__« OTDeltaT
___» Pzr high pressure Reactor Trip
___» Pzr low pressure Reactor Trip.
Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 3 Page 33 of 121
Event Description: YN Ciritical Trouble alarm / Pressurizer PORV 1NC-32B Fails Open
CNS PRESSURIZER PRESSURE ANOMALIES PAGE NO.
APMIASB500/011 Case | 6 of 10
Pressurizer Pressure Tranding Down Revision 25
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9. Ensure compliance with appropriate
Tech Specs:

+ 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)

+ 3.3.4 (Remote Shutdown System)

« 3.4.1(RCS Pressure, Temperature,
and Flow Departure From Mucleate
Boiling (DMNB) Limits)

s 344 (RCS Loops - MODES 1 and 2)

+ 3.4.5(RCS Loops - MODE 3)

« 3.4.6 (RCS Loops - MODE 4)

o 3.4.9 (Pressurizer) TECH SPEC EVALUATION

» 3.4.10 (Pressurizer Safety Valves) See Attachment 10 for applicable Tech Specs.

« 3.4.11 (Pressurizer Power Operated §T.5.3.4.11
Relief Valves (PORVS))

« 3.4.13 (RCS Operational Leakage). Com_iiﬁon A: Close and_ maintain power to
applicable block valve in 1 hour.

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

Note to Evaluator:

At the discretion of the Lead Evaluator, the scenario may continue to the next event
by instructing the booth operator to INSERT Trigger 4 (Blackout of 1ETA).

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 4 Page 34 of 121

Event Description: 1ETA Blackout with failure of 1A D/G to start

L cmctfeombates

Multiple alarms for annunciator panel 1AD-11 — LIT

Alarms associated with RN and KC low flows — LIT

‘A’ train essential equipment indications — DARK

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 4 Page 35 of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start
CNS LOSS OF NORMAL POWER PAGE NO.
APMIASS00/007 Case Il 24 of 280
Loss of All Power to an Essantial Train Revision 86
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
1) Eg! i .
- paraton Actions Mote to Evaluator:

1.  Monitor Enclosure 1 (Foldout Page).] Enclosure 1 can be found as Attachment 3 in
the back of this document.

2. Verify essential loads powered from
energized train as follows:

a. RN pump(s) - IN SERVICE AS % a. Ensure pump(s) placed in service as
~  NEEDED. T required.

__b. KC pump(s) - IN SERVICE AS —————> b. |Perform the following:
NEEDED.
1) Ensure pump(s) placed in service
as fE[]l.Iil"Ed_

2) IE AT ANY TIME all the following
conditions exist:

___« Unit 1in Mode 5, 6 or No Mode

___ = Loss of KC pumps due o
blackout AND energized frain
KC HX NOT available

___» KC cross train cooling alignment
desired,

THEN concumrently perform the
following:

___» Continue in this procedure
AND

__« Place KC in cross frain cooling
alignment. REFER TO

Enclosure 39 (KC Cross Train
Cooling).

__ €. Atleast one NV pump - ON. __c. REFER TQ AP/1/A/5500/012 (Loss of
Charging or Letdown).

Scenario #3
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 4 Page 36 of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start
CNS LOSS OF NORMAL POWER PAGE NO.
AP/1/A/5500/007 Case Il 25 of 280
Loss of All Power to an Essantial Train Revision 86

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

2. (Continued)

-

__d. CApump-ON.

___ & Ensure KC Hx outlet mode switches -
PROPERLY ALIGMNED.

~ A

_ . WCrYC chiller - ON.

3.

4. Maintain reactor power as follows:

___« Maintain reactor power less than or
equal to 100%

« IF reactor power less than 100% prior
to loss of power, THEN maintain
reactor power stable at current power
level.

5.
- RUNNING.

o~
~

Verify CA Pump #1 - ON. HNMIF CA Pump #1 required to maintain

Verify Emergency D/G on affected’h_lf’?

d. ) IE CA pump required to maintain S/G
levels, THEN ensure pumpi(s) placed

in service as required.

f. REFER TQ OP/0/A/G450/011 (Control
Room Area Ventilation/Chilled Water

System).

S/G levels, THEN start CA Pump #1.

GO TO Step 7.

Scenario #3
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 4 Page 37 of 121

Event Description: 1ETA Blackout with failure of 1A D/G to start

CNS LOSS OF NORMAL POWER PAGE NO.
APMIABS00/007 26 of 280

Case ll Revision 86

Loss of All Power to an Essential Train

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

6. Verify RN cooling to affected Perform the following for affected D/G:
Emergency DIG.
« DIG 1A

___a. Depress and hold D/G "OFF"
pushbutton.

b. Dispatch operator to open
1EDE-FO1F (Diesel Generator Load
Sequencer Panel 1DGLSA)
(AB-577, BB-46, Rm 496).

c. WHEN 1EDE-FO1F (Diesel
Generator Load Sequencer Panel
1DGLSA) open, THEN release D/G
"OFF" pushbutton.

OR
+« D/G 1B:

___a. Depress and hold D/G "OFF"
pushbutton.

b. Dispatch operator to open
1EDF-FO1F (Diesel Generator Load
Sequencer Panel 1DGLSB)
(AB-560, BB-46, Rm 372).

c. WHEN 1EDF-FO1F (Diesel
Generator Load Sequencer Panel
1DGLSB) open, THEN release DIG
"OFF" pushbutton.

Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 4 Page 38 of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start
CNS LOSS OF NORMAL POWER PAGE NO.
AP/1/A/5500/007 Case Il 27 of 280
Loss of All Power to an Essantial Train Revision 86
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
NOTE  The affected essential bus is the de-energized essential bus. If ESPS is
energizing an essential bus then the opposite bus should be load shed.
7.  Dispatch operator with screwdriver to
load shed affected essential bus as
follows:
__« REFER TO Enclosure 8 (Local Load
Shed Of 1ETA)
OR
__«» REFER TO Enclosure 9 (Local Load
Shed Of 1ETB).
8. Verify operating RN pump(s) flow - __ REFER TO AP/0/A/5500/020 (Loss of
LESS THAN 23,000 GPM. Nuclear Service Water).
9.  Stop any dilutions in progress.
10.  Verify S/l status as follows:
__a. S/l-HAS ACTUATED. —H __a. BOTO Step 11.
__ b GOTO Step 12
Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 4 Page 39 of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start
CNS LOSS OF NORMAL POWER PAGE NO.
APMIASS00/007 Case Il 28 of 280
Loss of All Power to an Essantial Train Revision 86
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
11.  Verify ND System status as follows:
a. ND System - ALIGNED IN RESIDUAL a. GOTO Step 12.
_ HEAT REMOVAL MODE. -""?_
___b. Atleast one ND pump - ON. __b. REFER TO AP/1/A/5500/019 (Loss of

Residual Heat Removal System).

Scenario #3 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 3 Event # 4 Page 40 of 121

Event Description: 1ETA Blackout with failure of 1A D/G to start

APMIABS00/007 29 of 280

CNS LOSS OF NORMAL POWER PAGE NO.

Caselll

Loss of All Power to an Essential Train Revision 86

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

_c. TAD-11, Kf3 4KV B/O BUS FTA c. Perform the following:

12

11. (Continued)
VOLTAGE LO" - DARK.

NOTE  Both ND Hx Bypass valves
fail closed on loss of 1LXI
(1FTA).

1} IF ND pump 1A operating in
Residual Heat Removal Mode,
THEN perform the following:

__a) Place "PWR DISCON FOR
TNIT73A" In "THROT".

b} THROTTLE 1NI-173A (ND Hdr
1A To Cold Legs C&D) to
stabilize NC temperature.

c) WHEN 1AD-11, K/3 "4KV B/O
~  BUSFTAVOLTAGE LO" dark,
THEN return 1NI-173A to

normal alignment.

2) IF ND pump 1B operating in
Residual Heat Removal Mode,
THEN perform the following:

__a) Place "PWR DISCON FOR
TNIM78B" in "THROT".

__b) THROTTLE 1NI-178B (ND Hdr
1B To Cold Legs A&B) to
stabilize NC temperature.

__c) WHEN 1AD-11, K/3 "4KV BfO
BUS FTAVOLTAGE LO" dark,
THEN return 1NI-178B to
normal alignment.

Ensure CA System - RESET.

Scenario #3 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 4 Page 41  of 121

Event Description:

1ETA Blackout with failure of 1A D/G to start

CNS LOSS OF NOREMAL POWER PAGE NO.
APMIARS00/007 Case Il 30 of 280
Loss of All Power to an Essential Train Revision 86
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

13.  Control S5/G levels as follows:

__a. Verify CF flow - MAINTAINING a. Perform the following:
STABLE S/G LEVELS.

CAUTION Battery depletion may occur as early as two hours. Battery

@ control channel battery charger

__ 1) REFER TO Enclosure 15 (S/G
Level Control).

__2) GOTOStep 4.

T ANY TIME CF flow control to

s lost, THEN perform Step 13.

i
X

[
[

/i

depletion results in affected CA control valves failing full open.
Failure to take local contrel of S/G level prior to battery depletion
may result in S/G overfill.

IF AT ANY TIME any vital or auxiliary

de-energized for greater than 1 hour,
THEN dispatch operators to control
affected CA flow path. REFER TO
Enclosure 15 (S/G Level Control).

Scenario #3
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 4 Page 42  of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start
CNS LOSS OF NORMAL POWER PAGE NO.
AP/1/A/5500/007 Case Il 31 of 280
Loss of All Power to an Essantial Train Revision 86

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

__ 14, Verify "C-9 COND AVAILAELE FOR

STM DUMP" status light (151-18) - LIT.

To prevent overpressurizing
condenser perform the following:

a. Dispatch operator to close the
following valves:

__» 15A-22 (Main Steam To CSAE)
(TB1-594, 1M-32)

_« 15A27 (Aux Steam To CSAE)
(TB-594, 1M-27).

b. WHEN notified by dispatched operator
SA supplies closed, THEN perform
the following:

1) OPEN "COND A-B-C VAC BKR
VLVS™

2) IE power not available to operate
"COND A-B-C VAC BKR VLVS",
THEN dispatch operator to open
the following valves:

__« 1CM-368 (1A Main Cond Shell
Vacuum Bkr) (TB1-600,1F-26)
(Ladder needed)

« 1CM-369 (1B Main Cond Shell
Vacuum Bkr) (TB1-603, 1F-24)
(Ladder needed)

__« 1CM-370 (kC Main Cond Shell
Vacuum Bkr) (TB1-605, 1F-22)
(Ladder needed).

___3) WHEN time permits, THEN
dispatch operator to complete
breaking condenser vacuum.
REFER TO OP/1/B/6300/006
(Main Vacuum).

__4) Shutdown steam seals. REFER
TO OP/1/B/6300/005 (Steam Seal
System).

Scenario #3
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 4 Page 43  of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start

CNS LOSS OF NORMAL POWER PAGE NO.
AP/1/A/5500/007 Case Il 32 of 280
Loss of All Power to an Essantial Train Revision 86
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
153. Control charging as follows:
__a. Maintain charging flow less than
180 GPM.
___b. Adjust charging flow as necessary to
maintain Pzr level in program band.
16. Control letdown as follows:
___a. Verify normal letdown - IN SERVICE. a. Perform the following:

__ 1) Attempt to restore letdown.
REFER TO AP/1/A/5500/012
(Loss of Charging or Letdown).

___ 2} WHEN normal letdown
established, THEN place
additional letdown orifice in service
as necessary to control Pzr level.

__3) GOTO Step 17,

___b. Place additional letdown orifice in
service as necessary to control Pzr
level.
NOTE Identifying tripped relays to the DEC TOP (Transmission Operations) will
aid the power restoration.
__17. Determine and correct cause of
blackout.
__ 18, Verify VI pressure - GREATER THAN __ REFER TC AP/0/A/5500/022 (Loss of
85 PSIG AND STABLE. Instrument Air).
Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 4 Page 44  of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start

CNS LOSS OF NORMAL POWER PAGE NO.
APMIASEDDI00T Case Il 33 of 280
Loss of All Power to an Essantial Train Revision 86
ACTION/EXPECTED RESPONSE RESPONSE WOT OBTAINED
N/A1g3.  IF Spent Fuel Pool instrumentation
failed, THEN dispatch operator to
monitor Unit 1 Spent Fuel Pool
conditions. REFER TO
EP/M/A/5000/G-1 (Generic Enclosures),
Enclosure 24 (Local Spent Fuel Pool
Monitoring).

CAUTION Failure to disconnect
battery prior to voltage
less than 105 VDC will
result in damage to
battery.

__ 20 Verify all Vital and Aux Control Power 9- IF any Vital or Aux Control Power DC

N/A 21.

DC busses - ALIGNED TO OPERATING " bus energized solely from its battery,
CHARGER. THEN REFER TO AP/1/A/5500/029
{Loss of Vital or Aux Control Power).

NOTE  The following step is for pre—sta?_ling FLEX equipment. If both essential

busses become de-energized, then FLEX equipment will be in place and
ready to be aligned to plant equipment when required.

IF only one Emergency D/G available
and supplying an essential bus
concurrent with loss of offsite power,
THEN notify Shift Manager to initiate
pre-staging FLEX equipment. REFER
TO EPH/A/S000/ECA-0.0 (Loss of All
AC Power), Enclosure 45 (ELAP FSG
Implementation) for implementation
criteria, priority, and time limit
considerations.
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 3 Event # 4 Page 45  of 121

1ETA Blackout with failure of 1A D/G to start

CNS LOSS OF NORMAL POWER PAGE NO.
APMIABS00/007

Loss of All Power to an Essential Train

34 of 280

Case ll Revision 86

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

22

23.

Ensure compliance with appropriate
Tech Specs:

+ 3.4.9 (Pressurizer)

+ 3.8.1 (AC Sources - Operating)
« 3.8.2 (AC Sources - Shutdown)
+ 3.8.4(DC Sources - Operating)
+ 3.8.5(DC Sources - Shutdown)
+ 3.8.7 (Inverters - Operating)

+ 3.8.8 (Inverters - Shutdown)

« 3.8.9 (Distribution Systems -
Operating)

TECH SPEC EVALUATION

See Attachment 10 for applicable Tech Specs.
T.5.3.89

Condition A: Restore Electrical Power
distribution subsystem to OPERABLE in 8
hours AND 16 hours from discovery of failure
to meet the LCO.

T.8.3.75

Condition C: Be in Mode 3 in 6 hours AND be
in Mode 4 in 12 hours.

+ 3.8.10 (Distribution Systems -

Shutdown)

« 3.7.7 (Component Cooling Water
(CCW) System).

+ 3.7.8 (Nuclear Service Water System

(NSWS))

+ 3.7.10 (Control Room Area Ventilation

System (CRAVS))

« 3.7.11 (Control Room Area Chilled
Water System (CRACWS))

« 3.7.12 (Auxiliary Building Filtered

Ventilation Exhaust System
(ABFVES)).

Determine required notifications:

+« REFER TO AD-EP-ALL-0111 (Confrol

Room Activation of the ERO)

__« REFER TO AD-LS-ALL-0006
(Nofification/Reportability Evaluation).

Scenario #3

Catawba 2021 NRC Exam

Page 45 of 121




Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 4 Page 46  of 121
Event Description: 1ETA Blackout with failure of 1A D/G to start
CNS LOSS OF NORMAL POWER PAGE NO.
APMIAS500/007 Case Il 3b of 280
Loss of All Power to an Essantial Train Revision 86
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
__ 24 Verify all 6.9 KV busses - ENERGIZED. Perform the following:

NOTE SSF D/Gis placed in service to
maintain S5F batteries charged
and Security equipment in
service.

a. IF AT ANY TIME offsite power not
restored within 1 hour, THEN dispatch
operator to place SSF D/G in senvice.
REFER TO Enclosure 24 (Energize

1SLXG).
b. IF AT ANY TIME IPB fans expected

to be off greater than 48 hours, THEN
notify TSC and Engineering to
evaluate moisture accumulation in IPB
ductwork prior to energizing 6.9 KV

busses.

c. Concurrently continue with Case Il
(Loss of All Power to an Essential
Train) AND perform applicable steps
of Case lll. REFER TO Case Il (Loss
of All 6.9 KV Busses).

25 Do not continue in this procedure until
the following satisfied:

___« Status of all lockout relays determined

___« Station Management approved power
restoration to affected bus.

Note to Evaluator:

At the discretion of the Lead Evaluator, the scenario may continue to the next event
by instructing the booth operator to INSERT Trigger 5 (Continuous Rod Movement).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 5 Page 47  of 121

Event Description: Control Rods Insert Continuously / Two Rods Fail to Insert on Reactor Trip

| cmeremmates

Control Rods — INSERTING with no demand

NC System Tavg — LOWERING
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 5 Page 48  of 121

Event Description: Control Rods Insert Continuously / Two Rods Fail to Insert on Reactor Trip

CNS ROD CONTROL MALFUNCTIONS PAGE NO.
APMIAS500/015 Case Il 3 of 10

Continuous Rod Movement Revision 17

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

C.Operator Actions

Ensure "CRD BANK SELECT" switch -
NOT IN AUTO.

_@ Verify all rod motion - STOPS. %- Perform the following:

a. Trip reactor.

b. GO TO EP/1/A/S000/E-0 (Reactor
Trip or Safety Injection).

NOTE For T-Ref failures, T-Ref will need to be determined for current power
level.

3. Adjust control rods as necessary to Adjust the following as necessary to
maintain T-Avg within 1°F of T-Ref. maintain T-Avg within 1°F of T-Ref:

__® Turbine load
__ » NC System boron concentration.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 49 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EPH/ASODIVE-D 4 of 49

Revision 46

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

C. Operator Actions MNote to Evaluator:

1. Monitor Enclosure 1 (Foldout Page). | Enclosure 1 can be found as Attachment 4 in
the back of this document.

I ——
@ Verify Reactor Trip: Perform the following:
___* Allrod bottom lights - LIT __a. Trip reactor.
___# All reactor trip and bypass breakers ; b. IE reactor will not trip, THEN
OPEN concurrently perform the following:
__* |IR power - TRENDING DOWN. __ ® Implement EP/1/A/5000/F-0 (Critical
Safety Function Status Trees)
Note to Evaluator: __* GO TO EPM/ASO00VFR-S.1
gespcn_se to Nuclear Power
Emergency boration for the 2 stuck rods will be eneration/ATWS).
performed in ES-0.1 step 8.b.
@ Verify Turbine Trip: Perform the following:
___# All turbine stop valves - CLOSED. __a. Trip turbine.

b. IE turbine will not trip, THEN perform
the following:

__ 1) Depress "MANUAL" pushbutton on
turbine control panel.

2) Rapidly CLOSE control valves by
simultaneously depressin
"CONTROL VALVE LOWER" and
"FAST RATE" pushbuttons.

3) IE control valves will not close,
THEN CLOSE the following
valves:

__® AllMSIVs
__® AlLMSIV bypass valves.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 50 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/M/AS000/E-D 5 of 49
Revision 46

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

Verify 1ETA and 1ETB - ENERGIZED. %- Perform the following:

N/Aa. IF 1ETA AND 1ETB de-energized,

HEN GO TO EP/1/A/5000/ECA-0.0
(Loss of All AC Power).

b. WHEN time allows, THEN attempt to
restore power to de-energized
switchgear while continuing with this
procedure. REFER TO
AP/1/AJ5500/007 (Loss of Normal
Power).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 51 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/M/AS000/E-D 6 of 49
Revision 46

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

@ Verify S/l actuated:

__a "SAFETY INJECTION ACTUATED" a. Perform the following:
status light (151-13) - LIT.

1) Verify conditions requiring S/I:

__® Pzrpressure - LESS THAN
1845 P3SIG

OR

+ Containment pressure -
GREATER THAN 1.2 PSIG.

N/A 2) IF S/l required, THEN initiate S/1.

3} IE S/l not required, THEN
concurrently perform the following:

¢ |[F 1IETAOR 1ETB
de-energized, THEN ensure the
following pumps running on
energized bus:

__ & NV pump
__* KC pumps
__* RN pump.

__* Implement EP/1/A/S000/F-0
(Critical Safety Function Status

Trees).
__* GO TO EP/M/A/S000/ES-0.1
(Reactor Trip Response).
__b. Both E/S load sequencer actuated __ b. Initiate S/l
status lights (151-14) - LIT.
6. Announce "Unit 1 Safety Injection™.
Scenario #3 Catawba 2021 NRC Exam
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 52 of 121
Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed
CNS REACTOR TRIP RESPONSE PAGE NO.
EP/M/A/SD00/ES-0.1 2of41
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
C. Operator Actions Note to Evaluator:

1 Monitor Enclosure 1 (Foldout Page). Enclosure 1 t:_an be found as Attachment 5 in
— the back of this document.

2. Verify the following: Perform the following:

__* All6.9 KV busses - ENERGIZED a. IF loss of offsite power has occurred,
THEN perform the following:
__* VI pressure - GREATER THAN
85 PSIG. ¢ CLOSE all MSIVs
* CLOSE all MSIV bypass valves
* Ensure available RN pump(s) - IN
SERVICE AS REQUIRED

+ WHEN time and manpower permit,
THEN ensure available RL pump(s)
in service as required. REFER TO
OP/0/B/6400/003 (Low Pressure
Service Water System).

* WHEN time and manpower permit,
THEN ensure available KR pump(s)
in service as required. REFER TO
OP/0/B/6400/004 (Recirculated
Cooling Water System).

b. IF AT ANY TIME VI pressure less
than or equal to 55 psig, THEN
CLOSE the following valves:

__* AIMSIVs

___* AllMSIV bypass valves.

c. IF S/G N/R level less than 11% in all
S/Gs, THEN THROTTLE feed flow to
achieve the following:

¢ Minimize cooldown
+ Maintain total feed flow greater than
450 GPM.

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 53 of 121
Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP RESPONSE PAGE NO.
EP/M/A/SD00/ES-0.1 Jofdl
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
2. (Continued)

d. WHEN N/R level greater than 11% in
any S/G, THEN THROTTLE feed flow
further to achieve the following:

__ & Minimize cooldown

__* Maintain at least one S/G N/R level

greater than 11%.

e. IE VI pressure less than 85 PSIG,

THEN perform the following:
* Align No to Pzr PORVsS by opening
the following valves:
___* INI-438A (Emer N2 From CLA A
To 1TNC-34A)
__ ® INI-439B (Emer N2 From CLA B
To 1NC-32B).
__# Dispatch operator to ensure proper
W1 compressor operation. REFER
TO AP/D/A/S500/022 (Loss of
Instrument Air).
3. Announce "Unit 1 Reactor Trip,
non-essential personnel stay out of
Unit 1 Turbine bldg".
NOTE Enclosure 2 (NC Temperature Control) shall remain in effect until
subsequent steps provide alternative NC temperature control guidance.
Note to Evaluator:
4. Control NC temperature. REFER TO
Enclosure 2 (NC Temperature Control). | Enclosure 2 can be found as Attachment 6
in the back of this document.
5. Determine required notifications:
& REFER TO AD-EP-ALL-0111 (Control
Room Activation of the ERO)
__ = REFER TO AD-L3-ALL-0006
(Notification/Reportability Evaluation).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 54  of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP RESPONSE PAGE NO.

EP/M/ASDODES-0.1 4 of 41
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

6. Verify Main Generator as follows:

__a. Verify turbine generator megawatt a. Perform the following:
output - LESS THAN OR EQUAL TO
ZERO MW. __ 1) Determine and correct cause of
continued turbine generator
output.

2) WHEN turbine generator
megawatt output less than or
equal to zero MW, THEN perform
Step 6.b and Step 6.c.

3) GO TO Step 6.d.

b. Ensure the following breakers and
MODs - OPEN:

___* MOD 1BG and 1BT
__ & MOD 1AG and 1AT
= Generator Breakers 1A and 1B.

c. Ensure main generator
"EXCITATION" - OFF.

_d. Venfy "MAN/AUTO REG" select __d. Transfer to manual mode.
switch "MAN" mode light - LIT.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 55 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP RESPONSE PAGE NO.

EP/M/ASDODES-0.1 5 of 41
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7. Verify feedwater status as follows:
__a. T-Avg-LESS THAN 564°F. a. Perform the following:

1) WHEN T-Avg less than 564°F,
THEN perform Steps 7.b and 7.c.

2) GOTO Step 7.c.

__ b, All Feedwater Isolation status lights b. Perform the following:
(151-5) - LIT.
__ 1) Initiate Feedwater Isolation.
__ 2} IE any status light remains dark,
THEN perform Enclosure 3
(Closure of Feedwater Isolation
Valves).
___c. Total feed flow to S/G(s) - GREATER ¢. Establish feed flow to maintain at least
THAN 450 GPM. one S/G N/R level greater than 11%

OR total feed flow greater than
450 GPM using one of the following:

__ & CApumps
OR
* NMain Feedwater System. REFER

TO OP/1/A/6250/001 (Condensate
and Feedwater System).
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 56 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP RESPONSE PAGE NO.
EP/M/A/S000/ES-0.1 6 of 41

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

8. Verify adequate shutdown margin as
follows:

___a. DRPI indication - AVAILABLE. a. Verify adequate shutdown margin as
follows:

1} Emergency borate 10,000 gallons
of 7000 PPM boron solution as
follows:

__a) OPEN 1NV-236B (Boric Acid
To NV Pumps Suct).

__b) IF INV-236B will not open,
THEN dispatch operator to
open TNV-236B (Boric Acid To
WY Pumps Suct) (AB-330,
HH-JJ, 53-54, Rm 234).

¢} WHEN 1NV-236B open, THEN
perform the following:

(1) Start boric acid transfer
pumps.

__{2) calculate required
injection time based on
boric acid flowrate.

(3) WHEN required boric acid
injected, THEN secure
emergency boration.

__2) Notify Reactor Group Duty
Engineer to perform analysis to
determine required shutdown
margin.

_ 3) GOTOStepsue.
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Appendix D

Required Operator Actions Form ES-D-2

Event Description:

Op Test No.: 301 Scenario # 3

Event #

6,7,8 Page 57 of 121

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS
EP/M/A/S000/ES-0.1

REACTOR TRIFP RE

SPONSE PAGE NO.
7T of 41
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

8. (Continued)

__b. All control and shutdown rod
FULLY INSERTED.

IF two or more rods not fully inserted,
THEN perform the following:

1} Emergency borate 254 PPM for
each rod not fully inserted as
follows:

Note to Evaluator:

Crew should calculate approximately 2850
gallons of boric acid need to be added to the
NC system. At ~100 GPM, boric acid will need
to be added for 28.5 minutes.

__¢. Stop any boron dilutions in progress.

__a) OPEN 1NV-236B (Boric Acid
To NV Pumps Suct).

N/A b) IF 1NV-236B will not open,

THEN dispatch operator to
open TNV-236B (Boric Acid To
NV Pumps Suct) (AB-550,
HH-JJ, 53-54, Rm 234).

¢} WHEN 1NV-236B open, THEN
perform the following:

__{1) Start boric acid transfer
pumps.

__(2) Calculate required boron
addition. REFER TO Unit
1 ROD Book, Section 4.1.

__(3) Calculate required
injection time based on
boric acid flowrate.

WHEN required boric acid
injected, THEN secure

emergency boration.

__2) Notify Reactor Group Duty

Engineer to perform analysis to
determine required shutdown
margin.
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 3 Event # 6,7,8 Page 58 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

EPM

CNS REACTOR TRIP RESPONSE PAGE NO.

fASD00MES-0.1 8 of 41
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

IF AT ANY TIME NC T-Colds trend
down to less than or equal to 545°F,

8. (Continued)

__d. AllNC T-Colds - GREATER THAN d. Perform the following:
545°F.
__ 1) Determine lowest T-Cold.

__ 2) Determine core bumup in effective
full power days (EFPD) (OAC
Paint P1457 or from Reactor
Operators logbook).

3) Verify lowest current T-Cold
greater than or equal to allowable
limit at present burnup. REFER
TO Unit 1 ROD Book, Section 2.6.

4) IE lowest T-Cold less than
allowable limit, THEN immediately
add 40 gallons of 7000 PPM boron
solution at greater than or equal to
30 GPM for each degree lowest
T-Cold below limit of Unit 1 ROD
Book, Section 2.6.

9) GOTO Step 9.

THEN perform Step 8.d.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 59 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP RESPONSE PAGE NO.
EP/M/ASDODES-0.1 9 of 41
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9. Verify proper Pzr level control as
follows:

a. Verify VI pressure - GREATER THAN a. Perform the following:
30 PSIG.
1) IE Pzr Level less than 17%, THEN
perform the following:

__a) Ensure normal letdown -
ISOLATED.

__b) Ensure all Pzr heaters - OFF.

__c) Control charging to restore Pzr
level to greater than 17% while
maintaining flow less than
180 GPM.

__ d) WHEN Pzr level greater than
17%, THEN Depress C Heater
"ON" pushbutton.

2) IF AT ANY TIME NV controllers
not maintaining stable charging
flow, THEN perform the following:

__a) Maintain charging flow less
than 180 GPM.

b) Dispatch operator with radio to
THROTTLE 1NV-295 (NV
Pmps A & B Disch Ctrl Isol)
(AB-551, JJ-55, Rm 231) fo
maintain the following:

___® Pzrlevel - GREATER THAN
17%

__® Pzrlevel - TRENDING TO
"PZR REF LEVEL".

(RNO continued on next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 60 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP RESPONSE PAGE NO.
EP/M/ASDODES-0.1 10 of 41
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

9. (Continued)

c) Dispatch operator with radio to
perform the following:

(1) THROTTLE 1NV-311
(Seal Wir Inj Flow Ctrl
Byp) (AB-555, JJ-54, Rm
233) as required to
maintain 32 GPM total seal
water flow in subsequent
steps.

(2) CLOSE 1NV-308 (Seal
Wir Inj Flow Ctrl Isol)
(AB-554, JJ-54, Rm 233).

__d) WHEN dispatched operators
throttled 1NV-295 and
1NV-311, THEN depress
manual pushbutton and raise
output to 100% demand
position for TNV-294 (NV Pmps
A&B Disch Flow Ctrl).

&) WHEN VI restored, THEN
perform Step 9.

__f) GO TO Step 10.
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 61 of 121
Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed
CNS REACTOR TRIP RESPONSE PAGE NO.
EP/M/A/S0D00/ES-0.1 11 of 41
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

9. (Continued)

_ b Verfy Pzr level - GREATER THAN
17%.

Verify charging and letdown - IN
SERVICE.

. Verify Pzr level - TRENDING TO
"PZR REF LEVEL".

b. Perform the following:

1) Ensure normal letdown -
ISOLATED.

2} Ensure all Pzr heaters - OFF.

3) Control charging to restore Pzr
level to greater than 17% while
maintaining flow less than
180 GPM.

4y WHEN Pzr level greater than 17%,
THEN perform the following:

__a) Establish normal letdown.
REFER TO AP/1/A/S500/012
(Loss of Charging or Letdown).

__b) Depress C Heater "ON"
pushbutton.

5) GO TO Step 9.d.

Restore charging and letdown.
REFER TO AP/1/A/3500/012 (Loss of
Charging or Letdown).

. Control charging and letdown to
maintain Pzr level at "PZR REF
LEVEL".

__10.  Verify Pzr pressure - GREATER THAN Perform the following:
1845 PSIG.
__a. Ensure S/ - ACTUATED.
__ b GO TO EP/1/A/5000/E-0 (Reactor
Trip or Safety Injection).
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 3 Event #

6,7,8 Page 62 of 121

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS REACTOR TRIP RESPONSE PAGE NO.
EP/M/A/S000/ES-0.1

12 of 41
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

11

12

Verify 1A and 1B NC pumps - ON.

Verify Pzr pressure - STABLE AT OR

TRENDING TO 2235 PSIG.

Note to Evaluator:

Once all $/G NIR levels lower to < 11%, the crew
will transition to EP/1/A/5000/FR-H.1 which
begins on the next page of this guide.

___ Ensure Pzr spray valve for stopped NC
pump - IN MANUAL AND CLOSED.

Perform one of the following:

a.

IF Pzr pressure less than 2235 PSIG
AND trending down, THEN perform
the following’

1) Ensure all Pzr PORVs - CLOSED.
2} IE any Pzr PORY cannot be

closed, THEN CLOSE its isolation
valve.

3) IE 1NC-32B OR 1NC-34A cannot
be closed OR isolated, THEN
perform the following:

a) Align N2 to PORVs by opening
the following valves:

* 1NI-438A (Emer N2 From
CLA A To TNC-34A)

* 1NI-439B (Emer N2 From
CLA B To 1NC-32B).

__b) CLOSE affected Pzr PORV.

4} Ensure Pzr spray valves -
CLOSED.

5) IF spray valve(s) cannot be closed,
THEN perform the following:

__a) Stop NC pumps 1A and 1B.
__b) IE both 1C AND 1D NG pumps

on, THEN stop one additional
NC pump.

6) Ensure all Pzr heaters - ON.

7) GO TO Step 13.

(RNO continued on next page)
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 3 Event # 6,7,8 Page 63 of 121

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASDOOFR-H 1 2 of 134
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE WOT OBTAINED

C. Operator Actions

N/A 1. IF total feed flow less than 450 GPM
due to operator action, THEN RETURN
TO procedure and step in effect.

CAUTION If a non-faulted S/G is available, then feed flow should only be
established to non-faulted S/G(s) in subsequent steps.

2. Verify secondary heat sink required as

follows:
__a. NC pressure - GREATER THAN ANY __a. IELOCA in progress, THEN RETURN
NON-FAULTED S/G PRESSURE. TO procedure and step in effect.
__ b, Any NC T-Hot - GREATER THAN b. Perform the following while continuing
350°F. in this procedure:

1) Aftempt to place ND in service.
REFER TO OP/1M1/A/6200/004
(Residual Heat Removal System).

2) WHEN adequate ND cooling
established, THEN RETURN TO
procedure and step in effect.

Note to Evaluator:

Enclosure 1 can be found as Attachment 7 in

3. Monitor Enclosure 1 (Foldout Page). ‘
- the back of this document.
4. Verify at least one NV pump - __ GO TO Step 21.
AVAILABLE.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 64 of 121
Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed
CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EPM/A/S000/FR-H.1 3of 134
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
5. Verify NC System feed and bleed
required as follows:
__a. W/R levelin at least 3 S/Gs - LESS a. Perform the following:
THAN 24% (36% ACC). /,?
1} Monitor feed and bleed initiation
criteria. REFER TO Enclosure 1
{Foldout Page).
WHEN criteria satisfied, THEN GO
TO Step 21.
__ 3) GOTO Step 6.
__b. GO TO Step 21.
6. Ensure $/G BB and NM valves closed. | Note to Evaluator:
REFER TO Enclosure 9 (S/G BB and
NM Valve Checklist). Enclosure 9 can be found as Attachment 8 in
the back of this document.
7.  Attempt to establish CA flow to at
least one S/G as follows:
__a. Vernfy 1AD-8, B/1 "UST LO LEVEL" - a. Perform the following:
DARK.
__ 1) REFER TO AP/M/A/5500/006
{Loss of S/G Feedwater).
__ 2) GOTO Step7.c.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 65 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASDDOFR-H A 4 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7. (Continued)

__b. Verify 1CA-4 (CA Pmps Suct From b. Perform the following:
UST) - OPEN.
1) OPEN 1CA-4.

2) IF no suction source can be
aligned, THEN OPEN the following
valves:

¢ TRN-250A (RN Hdr A To CA
Pmp Suct Isol)

¢ 1CA-116A (CA Pump #1 Suct
Frm RN Hdr A)

* 1CA-15A (CA Pump 1A Suct
Frm RN Isol)

o 1CA-85B (CA Pump #1 Suct
Frm RN Hdr B)

* 1CA-18B (CA Pump 1B Suct
Frm RN Isol)

* 1RN-310B (RN Hdr B To CA
Pmp Suct Isol).

c. Verify proper CA pump status as
follows:

__ 1) Power to both motordﬁveny 1} Perform the following:
pumps - AVAILABLE.

__* I[F1ETAOR 1ETB
de-energized, THEN restore
power to affected essential bus.
REFER TO AP/1/A/5500/007
(Loss of Normal Power).

__ = IF essential bus energized,
HEN dispatch operator to
determine cause of breaker

failure.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 66 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EPM/AS000/FR-H.A 5of 134

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7. (Continued)

__2) 1AD-5, F/3 "CAPT MECEE)_S___/; 2) Perform the following:
TRIP" - DARK.

_a) Dispatch operator to reset
CAPT trip and throttle valve.

IF AT ANY TIME CAPT trip
and throttle valve reset prior to
reaching feed and bleed
criteria, THEN perform Step 7.

c) GO TO Step 7.d.

__3) "CAPT TRIP T/V CTRL" - OPEN. 3) Perform the following:
__a) OPEN valve.
___b) IE valve will not open, THEN

dispatch operator to open
CAPT trip and throttle valve.

4) Verify the following valves - OPEN: __4) Place CA Pump #1 to "ON".

__* 153A-2 (5/G 1B SM To CAPT)
__* 153A-5 (5/G 1C SM To CAPT).

___d. Ensure all CA isolation valves -
OPEN.

__ e Verify all CA flow control valves - e. Perform the following:
OPEN.

1} IE valve(s) closed as required by
Step 37, THEN GO TO Step 7.1

__2) OPEN affected valve(s).

__f. Startall available CA pumps.
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Op Test No.:

301 Scenario # 3 Event # 6,7,8 Page 67 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

EP/M/AS000/FR-HA 6 of 134

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

7. (Continued)

__g. Verify total CA flow - GR EA'I:EE_______} g. Perform the following:
THAN 450 GPM.

N/A 1) IF only one motor driven CA pump
on, AND its discharge path cannot
be aligned to associated S/Gs,
THEN evaluate aligning flow to
other S/Gs through motor driven
CA train A/B cross-tie alignment.
REFER TO Enclosure 3 (Motor
Driven CA Pump Train A/B
Cross-Tie Alignment).

N/A 2) IF any CA pump on, AND Step 37
has been implemented, THEN GO
TO Enclosure 7 (S/G CA Flow
Restoration).

MN/A3) IF any feed flow to at least one
S/G verified, THEN perform the
following:

a) Maintain flow to restore N/R
level in at least one S/G to
greater than 11% (29% ACC).

b) IF AT ANY TIME N/R level in
at least one S/G trends up to
greater than 11% (29% ACC)
prior to reaching feed and
bleed initiation criteria, THEN
perform the following:

(1) IE NC System OR S/G
depressurization in
progress to feed S/G(s)
from CM, THEN stabilize
the following:

* NC pressure

. S/G pressure.
__(2) RETURN TO procedure
and step in effect.

(RNO continued on next page)

Scenario #3 Catawba 2021 NRC Exam

Page 67 of 121




Appendix D

Required Operator Actions

Form ES-D-2

Op Test No.: 301 Scenario #

Event Description:

3 Event #

6,7,8

Page 68 of

121

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS
EP/M/AS000/FR-HA

RESPONSE TO LOSS OF SECONDARY HEAT SINK

PAGE NO.
Tof 134
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

7. (Continued)

_

d

S

Dispatch operator to verify
proper CA valve alignment.
REFER TO Enclosure 2 (Local
CA Flowpath Restoration).

IF AT ANY TIME CA flow
restored greater than 450 GPM
prior to meeting feed and bleed
initiation criteria, THEN perform

Step 7.

4} IF no CA flow indicated, THEN

perform the following:

—a)

IE no CA pump can be started,
THEN dispatch operator and
maintenance to CA pumps to
attempt to restore one CA
pump fo service. REFER TO
EM/M/A/5200/007
(Troubleshooting Cause For
CA Pump(s) Failing to Start).

__b) Dispatch operator to verify

proper CA valve alignment.
REFER TO Enclosure 2 {Local
CA Flowpath Restoration).

IF AT ANY TIME CA flow
restored prior to meeting feed
and bleed initiatiocn criteria,
THEN perform Step 7.

__5) GOTOSteps.

Scenario #3
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 69 of 121
Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed
CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/AS000/FR-H.1 8of 134
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
7. (Continued)
__ h. Verify feed and bleed - PREVIOUSLY h. Perform the following:
ESTABLISHED (Steps 22 through 26
completed). 1) IE NC System OR S/G
depressurization in progress to
feed S/G(s) from CM, THEN
stabilize the following:
__® NC pressure
__® 5/ pressure.
__2) RETURN TO procedure and step
in effect.
__I. GO TO Step 39.
8.  Verify Condenser Steam Dump as
follows:
a. Verify condenser available as follows: __a. GOTO Step 9.
___# "C-9 COND AVAILABLE FOR STMﬂ
DUMP" status light (1S1-18) - LIT
__* Any MSIV - OPEN.
___b. Verify steam dumps in - T-AVG __b. GOTO Step 9.
MODE.
c. Place steam dumps in pressure mode
as follows:
__ 1) Place steam dumps in -
PRESSURE MODE.
__2) Ensure"STM DUMP CTRL" - SET
AT 1090 PSIG STEAM HEADER
PRESSURE.
9. Stop all NC pumps.
Scenario #3 Catawba 2021 NRC Exam
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Required Operator Actions

Form ES-D-2

Op Test No.:

Event Description:

301 Scenario # 3 Event #

6,7,8 Page 70 of 121

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/AS000/FR-H.1 9 of 134
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
10.  Verify CM System in service as Perform the following:
follows:
__a. Place CM System in service. REFER
___ = Hotwell pump(s} - ON TO OP/1/A/6250/001 (Condensate
___ & Condensate Booster pump(s) - ON. and Feedwater System).
___b. IF CM System cannot be placed in
service, THEN observe Note prior to
Step 19 and GO TO Step 19.
11. Reset Feedwater Isolation as follows:
a. Verify the following annunciators - __a. IF doghouse level greater than or
DARK: equal fo 11 inches, THEN notify IAE
to bypass Feedwater Isolation due to
__* 1AD-8, D/7 "INNER DOGHOUSE Hi-Hi doghouse level. REFER TQ
TRAIN A LEVEL HI" EM/1/A/5200/008 (Bypassing
Feedwater Isolation Due to Hi-Hi
__* 1AD-8, E/7 "INNER DOGHOUSE Doghouse Level).
TRAIN B LEVEL HI"
___« 1AD-8, D/8 "OUTER DOGHOUSE
TRAIN A LEVEL HI"
__* 1AD-8, E/8 "OUTER DOGHOUSE
TRAIN B LEVEL HI".
__b. Verify S/l - HAS PREVIDUS—LI/’_,,_} b. Perform the following:
ACTUATED.
__ 1} Reset Feedwater Isolation.
N/A 2) IE Feedwater Isolation will not
reset, THEN perform the following:
__a) Motify IAE to bypass Feedwater
Isolation. REFER TQ
EM/1/A/5200/009 (Bypassing
Feedwater Isolation).
__b) WHEN IAE has bypassed
Feedwater Isolation signal,
THEN ensure Feedwater
Isolation reset.
__3) GOTO Step 11.1.
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 71 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

EP/M/ASDDOFR-H A 10 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

11. (Continued)

__©. Notify IAE to bypass Feedwater
Isolation. REFER TO
EM/1/A/5200/009 (Bypassing
Feedwater Isolation).

d. WHEN IAE has bypassed Feedwater
Isolation signal, THEN ensure
Feedwater Isolation reset.

e. Ensure 5/l - RESET:

1) ECCs. __ 1)} Locally reset ECCS. REFER TO
EP/M/A/S000/G-1 (Generic
Enclosures), Enclosure 4 (ECCS
Master Reset).

2) DJ/G load sequencers. 2} Dispatch operator to open affected
sequencer(s) control power
breaker:

__ & 1EDE-FO1F (Diesel Generator
Load Sequencer Panel
1DGLSA) (AB-577, BB-46, Rm
496)

__* 1EDF-FO1F (Diesel Generator
Load Sequencer Panel
1DGLSB) (AB-560, BB-46, Rm

372).
__3) IF AT ANY TIME B/O occurs,
HEN restart S/l equipment
previously on.

IF AT ANY TIME subsequent

Feedwater Isolation occurs, THEN
RETURN TOQ Step 11.
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 72 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

EP/M/ASDOOFR-H 1 11 0f 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12.  Attempt to establish CF flow to at least
onhe S/G as follows:

a. Verfy CM System - IN SERVICE. a. IE CM System cannot be placed in
service, THEN observe Mote prior to
Step 19 and GO TO Step 19.

b. Place the following valves in manual
and closed:

__ = All CF control valves
__* Al CF bypass control valves.

c. Ensure at least one of the following c. Observe Note prior to Step 19 and

valves - OPEN: GO TO Step 19.

 1CF-10 (1A CF Pump Disch Isol)
(TB1-579, 1E-21)

 1CF-17 (1B CF Pump Disch Isol)
(TB1-579, 1E-20).

__d. Verify at least one CF pump - ———> __ d. IF both CF pumps known to be

AVAILABLE TO BE STARTED. incapable of starting, THEN GO TO
Step 14.
e. Verify following feedwater pump recirc __e. OPEN valve(s).

valves - FULLY OPEN:

__* 1CF-6 (CF Pump 1A Recirc Cirl)
__® 1CF-13 (CF Pump 1B Recirc Ctrl).
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 73 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EPM/AS000/FR-HA 120f 134

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)

NOTE When CFPT reset, if speed demand raised above "0" the zero speed trip
{= 2 RPM) arms. If speed has not raised above 2 RPM within 5 seconds
CFPT will trip.

__f Ensure CFPT to be started - RESET. f. Perform the following:

1) Continue attempts to reset a
CFPT.

2) WHEN CFPT reset AND feed from
CF desired, THEN RETURN TO
Step 10.

3) GO TO Step 14.

__g. OPEN 1AS-12 (AS To CFPT Isol).

h. Dispatch operator to close 1SP-3 (SC
To CFPT 1A & 1B) (TB1-640, 1G-24).

i. Verify CFPT selected to feed S/G(s) i. OPEN the following valves for CFPT
has remained running since loss of to be started:
S/G feed event occurred.
¢ CFPT 1A

___# 1TE-3 (CFPT A LP S/V Above
Seat Dm)

e |TE-7 (CFPT A HP S/V Above
Seat Dm).

CFPT1E:

___ = 1TE-4 (CFPT B LP S/V Above
Seat Dm)

* |TE-8 (CFPT B HP S/V Above
Seat Dm).

j- Place "CFPT RUNBK ON RX TRIP"
in - BYPASS.
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 74  of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASDDOFR-H A 13 0f 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)

k. Issue work order to restore VI supply
regulators to normal for the following
SP valves:

& 1SP-29 (1A GFPT HP Drains)
(TB-597, 1D-21) (W/O 02187004)

e 1SP-33 (1B CFPT HP Drains)
(TB-597, 1D-19) (W/O 02187006)

® 1SP-40 (1A & 1B CFPT HP Drains)
(TB-599, 1C-32) (W/O 02187005)

 1SP-99 (1A CFPT HP Drains)
(TB-598, 1C-23) (W/O 02187007).

I. Dispatch operator(s) to ensure V|
isolation valve associated with the
following SP valves - OPEN:

e 1VI-1298 (VI Supply to
1SPSV0290)(TB-597,1D-21)

* 1VI-2066 (VI Supply to
1SPSV0330)(TB-598,1C-19)

® 1VI-1101 (VI Supply to
1SPSV0400)(TB-600,1C-33)

* 1VI-1282 (VI Supply to
1SPSV0990)(TB-598,1C-23)

e 1VI-1291 (VI Supply to
1SPSV1230)(TB-606,1B-22).
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 75 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASDDOFR-H A 14 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)

m. Ensure the following switches for
CFPT to be started in - AUTO:

e CFPT 1A

__* "1SP-40, 29, 99 CFPT A HP
DRNS"

__® "SP-37. 19 CFPT A LP DRNS".

CFPT 1B:

e "15P-40, 33, 123 CFPT BHP
DRNS"

___® "5P-37,23 CFPT B LP DRNS".

__n. Slowly raise speed of CFPT to be n. Perform the following:
started to maintain CF pressure 200
PSIG greater than SM pressure for __ 1) Continue attempts to raise CFPT
S/G(s) to be fed. speed.

2) WHEN CFPT speed control
available AND feed from CF
desired, THEN RETURN TO
Step 10.

3) GO TO Step 14.
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 76 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

EP/M/ASDDOFR-H A 15 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)

0. CLOSE the following drain valves for
CFPT staned:

® CFPT 1A
__® 1TE-1 (CFPT 1A 1st Stage Dmn)

* 1TE-7 (CFPT A HP S/V Above
Seat Dm)

* 1TE-3 (CFPT A LP S/V Above
Seat Dm)

* 1TE-24 (CFPT A HP S/V Below
Seat Dm)

s 1TE-5 (CFPT A LP S/V Below
Seat Dm).

CFPT 1B:
__® 1TE-2 (CFPT 1B st Stage Dmn)
* 1TE-8 (CFPT B HP S/V Above

Seat Dm)
__* 1TE-4 (CFPT B LP S/V Above
Seat Dm)
__® 1TE-28 (CFPT B HP S/v Below
Seat Dm)
__» 1TE-6 (CFPT B LP S/ Below
Seat Dm).
__p. Verify feed and bleed - PREVIOUSLY __Pp. GOTO Step 12r.
ESTABLISHED (Steps 22 through 26
completed).
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 77 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

EP/M/ASDDOFR-H A 16 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

12. (Continued)

CAUTION Restoring feed flow at very high flow rates may result in excessive
NC System cooldown.

__g. Verfy all 3/G W/R levels - GREATER __q. Establish feed flow to S/Gs. GO TO
THAN 12% (21% ACC). Enclosure 8 (5/G CM/CF Flow
Restoration).

r. Verify CF Isolation signal - r. Perform the following:
RESET OR BYPASSED.

1) IE AT ANY TIME it is determined
CF Isolation signal cannot be reset
or bypassed, THEN observe Note
prior to Step 19 and G0 TO
Step 19.

2) Do not continue until CF Isolation
signal reset or bypassed.

5. OPEN at least one of the following 5. Perform the following:
valves:
1) OPEN at least one of the following
__® 1CA-149 (SIG 1A CF Byp To CA valves:
Nozzle)
__® 1CF-33 (S/G 1A CF Cont Isol)
__ 1CA-150 (S/G 1B CF Byp To CA — « 1CF-42 (S/G 1B CF Cont Isol)
Nozzle) & 1CF-51 (S/G 1C CF Cont Isol)
— » 1CF-60 (S/G 1D CF Cont Isol).

e 1CA-151 (S/G 1C CF Byp To CA

Nozzle) __ 2} IE flow path cannot be established
io at least one S/G, THEN observe
& 1CA-152 (S/G 1D CF Byp To CA MNote prior to Step 19 and GO TO
Nozzle). Step 19.
__t THROTTLE open CF control valve or _t IF flow path cannot be established to
CF bypass control valve for S/G(s) to at least one S/G, THEN observe Note
be fed. prior to Step 19 and GO TO Step 19.
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 78 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

EP/M/ASDDOFR-H A 17 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

13.  Verify S/G levels as follows:

__a Verify N/R level in at least one S/G - a. Perform the following:
GREATER THAN 11% (29% ACC).

__ 1}y IE feed flow indicated to at least
one S/, THEN maintain feed flow
to restore S/G N/R level to greater
than 11% (29% ACC).

2} IF feed flow not indicated, THEN
GO TO Step 14.

___b. Verify feed and bleed - PREVIOUSLY __b. RETURN TO procedure and step in
ESTABLISHED (Steps 22 through 26 effect.
completed).

c. GO TO Step 39.

14. Depressurize NC System to less than
1905 PSIG and perform blocks as

follows:
__a. Venfy "P-11 PZR S/l BLOCK a. Perform the following:
PERMISSIVE" status light (151-18) -
DARK. 1) Depress "BLOCK" pushbuttons for

the following signals:
__» ECCS steam pressure
__® ECCS Pzr pressure.

2) Verify the following status lights
(1S1-13) - LIT:

& Main Steam Isol

___ & Pzrilow pressure S/l

__ 3) GOTO Step 15.

__b. Ensure NC System pressure
maintained greater than 1845 PSIG
until ECCS Pzr pressure blocked.
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Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 3 Event # 6,7,8 Page 79 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

EP/M/AS000/FR-HA 18 of 134

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

14. (Continued)

__¢. Ensure operator prepared to perform
blocks in the following step as soon as
Pzr pressure goes below P-11, to
avoid inadvertent S/l

d WHEN "P-11 PZR S/l BLOCK
PERMISSIVE" status light {1S1-18) lit,
THEN perform the following:

1) Depress "BLOCK" pushbuttons for
the following signals:

__* ECCS steam pressure
__® ECCS Pzr pressure.

2) Verify the following status lights
(1S1-13) - LIT:

__* Main Steam [sol
___® Pzrlow pressure S/l

Scenario #3 Catawba 2021 NRC Exam
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 80 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASDDOFR-H A 19 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

14. (Continued)
__e. Verify letdown - IN SERVICE. e. Perform the following:
. 1) DEDI’ESSUHZE‘ NC System to less
than 1905 PSIG using one Pzr
PORV.

2) IF Pzr PORV will not operate,
THEN perform the following:

a) Align N2 to Pzr PORVs by
opening the following valves:

___* 1NI-438A (Emer N2 From
CLA A To TNC-34A)

___® 1NI-439B (Emer N2 From
CLA B To 1NC-32B).

b} Depressurize using one of the
following Pzr PORVs to less
than 1905 PSIG:

___# INC-34A (PZR PORV)

OR
___» INC-32B (PZR PORV).

3) IE Pzr PORY available, THEN
perform the following:

a) Maintain NC pressure less than
1905 PSIG.

__b) Do not continue until ECCS
steam pressure and main
steam isolation blocks
performed.

__c) GOTO Step 15.
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Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 81 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

EP/M/ASDDOFR-H A 20 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

14. (Continued)

. Depressurize NC System to less than __f Depressurize NC System to less than
1905 PSIG using NV aux spray as 1905 PSIG using one Pzr PORV.
follows:

1) Ensure the following valves -
OPEN:

* 1NV-312A (Chrg Line Cont Isol)
* 1NV-314B (Chrg Line Cont Isol).

2} Ensure the following valves -
CLOSED:

e {NC-27 (Pzr Spray Ctrl Frm
Loop A)

¢ 1NC-29 (Pzr Spray Ctrl Frm
Loop B)

 1NV-39A (NV Supply To Loop D
Isol)

 1NV-32B (NV Supply To Loop A
Isol).

3} Maintain charging flow less than
180 GPM.

4) THROTTLE 1NV-37A (NV Supply
To Pzr Aux Spray) and charging
flow as required.

Scenario #3 Catawba 2021 NRC Exam
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Op Test No.:

Event Description:

301 Scenario # 3 Event #

CAPT#1 Overspeed Trip / Loss of

6,7,8 Page 82 of 121

Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

EPM/AS000/FR-HA

CNS RESPONSE TO LOS

PAGE NO.
21 0f 134
Revision 48

S OF SECONDARY HEAT SINK

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

-

14. (Continued)

5) IE AT ANY TIME letdown lost
AND Pzr PORYV available, THEN
perform the following:

__a) CLOSE 1NV-37A (NV Supply
To Pzr Aux Spray).

b) OPEN one of the following
valves:

* INV-39A (NV Supply To
Loop D Isol)

OR

__* TNV-32B (NV Supply To
Loop A Isal).

c) Depressurize NC System to

less than 1905 PSIG using one

Pzr PORV.

g. Do not continue until ECCS steam
pressure and main steam isolation
blocks performed.

IF AT ANY TIME conditions degrade,

THEN manual S/l actuation may be
required.

CAUTICN Failure to monitor Pzr pressure and maintain pressure below P-11
may result in an S/l, main steamline isolation and subsequent loss
of feed flow. An operator must monitor Pzr pressure even after
leaving this EP.

16 Designate operator to continuously | o' 10 Evaluator:

monitor and control Pzr pressure.
REFER TO Enclosure 4 (Maintaining
Pzr pressure below P-11).

the back of this document.

Enclosure 4 can be found as Attachment 9 in

Scenario #3
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Op Test No.:

Event Description:

301 Scenario # 3 Event # 6,7,8 Page 83 of 121

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
ER/M/ASD00/FR-HA1 22 0f 134
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE WOT OBTAINED
17.  Attempt to establish feed flow from
CM as follows:

NOTE « If feed and bleed has not yet been initiated, it is preferable to

__a. Depressurize at least one 5/G to less

b. Werify condenser available as follows: __ b, GOTO Step 17.1 RNO.

___* MSIV on S/Gs o be depressurized -

__¢. Place "STM DUMP CTRL" slim station
__d. Ensure steam dumps in pressure

___&. WHEN "P-12 LO-LO TAVG" status

depressurize two S/Gs in the next step in order to:
* Leave two S/G levels above feed and bleed criteria
* Minimize NC System cooldown.
+ If feed and bleed has been initiated, it is preferable to depressurize just
one S/G in the following steps.

than 500 PSIG in the following steps.

s "C-9 COND AVAILABLE FOR STM ,.-;f‘
DUMP" status light (1S1-18) - LIT

OPEN.

in manual.

mode.

light (151-18) lit, THEN place steam
dump interlock bypass switches in
"BYP INTLK".
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 84 of 121
Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/AS000/FR-H.1 23 0f 134
Revision 48
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
17. (Continued)
__ T Verify feed and bleed - PREVIOUSLY f. Perform the following:
ESTABLISHED (Steps 22 through 26
completed). ___ 1) CLOSE MSIV on two S/Gs NOT to
be depressurized.
__2) Ensure S/G PORV closed or in
"AUTO" on two S/Gs NOT to be
depressurized.
__3) GOTO Step 17.1.
__g. CLOSE MSIV on three S/Gs NOT to
be depressurized.
__h. Ensure S/G PORV closed orin
"AUTO" on three S/Gs NOT to be
depressurized.
NOTE =« After low steamline pressure main steam isclation signal is blocked,
maintaining steam pressure negative rate less than 2 PSIG per second
will prevent a Main Steam Isolation.
+ OAC graphic SMRATES to monitor S/G pressure rates can be accessed
via a hot button in center of SM graphic.
___ 1. Dump steam to condenser at i. Perform the following:
maximum rate while attempting to
avoid Main Steam Isolation. __ 1) CLOSE MSIV on S/Gs NOT to be
depressurized.
__ 2} CLOSE manual loaders on S/G
PORV(s) on S/G(s) NOT to be
depressurized.
. 3)
Critical Task #3  —
(RMO continued on next page)
Scenario #3 Catawba 2021 NRC Exam
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Appendix D

Required Operator Actions Form ES-D-2

Op Test No.:

301

Event Description:

Scenario # 3 Event # 6,7,8 Page 85 of 121

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASDOOFR-H 1 24 of 134
Revision 48

ACTION/EXPECTED RESPONSE RESPONSE WOT OBTAINED

17. (Continued)

N/A 4) IEPORV on S/G(s) to be
depressurized can NOT be
operated from Control Room,
THEN perform the following:

__a) Dispatch operator(s) to operate
intact 3/G(s) PORV. REFER
TO EP/1/A/5000/G-1 (Generic
Enclosures), Enclosure 10
(Local Operation of 5/G
PORVSs).

b} Obtain sound powered phone
from storage box on rear wall
of Control Room.

¢} Connect sound powered phone
to jack on 1MC-11.

d) Monitor sound powered phone
for communication from the
Doghouse(s).

N/A 5) IE no S/G PORV can be opened,
THEN perform the following:

a) Evaluate REOPENING MSIVs
—  and dump steam to condenser.
REFER TO Enclosure 15

(Condenser Dump Operation).

__b) Observe Note prior to Step 19
and GO TO Step 19.

Continuing in this step to align feed path open, while waiting for S/G(s)
pressure to reach 500 PSIG, will allow S/G(s) to be fed as soon as S/G
pressure goes below CF header pressure.

__J. WHEN S/G pressure less than

500 PSIG, THEN stabilize S/G
pressure less than 500 PSIG.
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Appendix D Required Operator Actions

Form ES-D-2

Op Test No.: 301 Scenario # 3 Event #

6,7,8

Page 86 of 121

Event Description:

CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

CNS
EPM/AS000/FR-H1

RESPONSE TO LOSS OF SECONDARY HEAT SINK

PAGE NO.
25 of 134
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

17. (Continued)

k. Veriiy feed and bleed - PREVIOUSLY _
ESTABLISHED (Steps 22 through 26_—7
completed).

CAUTION
NC System cooldown.

1. Werify all 5/G W/R levels - GREATER _ L
THAN 12% (21% ACC).

__m. Verify CF Isolation signal -
RESET OR BYPASSED.

Note to Evaluator:

Only 1 of the valves in the following step are
part of the critical task at this time. Only one of
the S/Gs selected to be fed are critical.

n. OPEN CF to CA valve on S/G(s) to be
fed:

n.

Critical Task # 3

Restoring feed flow at very high flow rates may result in excessive

. Perform the following:

OT

o

Step 17.m.

Establish feed flow to S/Gs. GO TO
Enclosure 8 (S/G CM/CF Flow
Restoration).

1} IF AT ANY TIME it is determined
CF Isolation signal cannot be reset
or bypassed, THEN observe Note
prior to Step 19 and GO TO

Step 19.

Do not continue until CF Isolation
signal reset or bypassed.

2)

Perform the following:

1) OPEN CF Cont Isol valve on
5/G(s) to be fed:

__« 1CF-33 (SIG 1A CF Cont Isol)
e 1CF-42 (SIG 1B CF Cont Isol

e 1CF-51 (S/G 1C CF Cont Isol%
~ e 1CF-60 (S/G 1D CF Cont Isol).

2) IF flow path cannot be established
to at least one depressurized S/G,
THEN observe Mote prior to
Step 19 and GO TO Step 19.

Scenario #3
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Appendix D Required Operator Actions Form ES-D-2
Op Test No.: 301 Scenario # 3 Event # 6,7,8 Page 87 of 121
Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed
CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/AS000/FR-H.1 26 of 134
Revision 48

ACTION/EXPECTED RESPONSE

RESPONSE NOT OBTAINED

17. (Continued)

Critical Task# 3

__p. Verify feedwater flow to depressurized p.
S/G(s) - INDICATING FLOW.

18. Verify S/G levels as follows:

__a. Verify N/R level in at least one S/G - a.
GREATER THAN 11% (29% ACC). —

N/A

b, While performing actions in
subsequent procedures, maintain the
following conditions required for feed
flow from CM System:

* SiG(s) pressure - LESS THAN
500 PSIG

___* Feed flow path - OPEN

* NC System pressure - LESS THAN
1905 PSIG.

IF flow path cannot be established to
at least one depressurized S/G, THEN
observe Note prior to Step 19 and GO
TO Step 19.

Perform the following:

1} IE depressurized S/G pressure
less than 500 PSIG, THEN
cbhserve Mote prior to Step 19 and
GO TO Step 19.

2) RETURN TO Step 17.i.

Perform the following:

1) IE feed flow indicated to at least
one S/G, THEN maintain feed flow
to restore S/G N/R level to greater
than 11% (29% ACC).

2} IF feed flow not indicated, THEN
observe Note prior to Step 19 and
GO TO Step 19.

Scenario #3
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.:

301 Scenario # 3 Event # 6,7,8 Page 88 of 121

Event Description: CAPT#1 Overspeed Trip / Loss of Heat Sink / Loss of CFPT Vacuum / 1NV-37A Fails Closed

EP/M/AS000/FR-HA 27 of 134

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

Revision 48

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

18. (Continued)

__c. Verify feed and bleed - PREVIOUSLY c. Perform the following:
ESTABLISHED (Steps 22 through 26
completed) 1) IF S/l has occurred, THEN
RETURN TO procedure and step
in effect.

2} IF S/l has not occurred, THEN
perform the following:

a) IE Pzrlevel OR Pzr pressure
low due to operator controlled
cooldown in this procedure,
THEN S/l actuation
requirements based on Pzr
level or NC pressure do not
apply in subsequent
procedures unless conditions
degrade.

b} Control charging as follows:

__» Maintain charging flow less
than 180 GPM

__ * Restore Pzr level to greater
than 11%.

__ ¢} RETURN TO procedure and
step in effect.

d GOT

]

Step 39.

MNote to Evaluator:

At this time all critical tasks and the scenario are complete. At the discretion of the
Lead Evaluator, the scenario may be terminated by having the booth operator place
the simulator in FREEZE.
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Attachment List

Scenario 3

ATTACHMENT 1 - Crew Critical Task Summary

ATTACHMENT 2 - Shift Turnover Information

ATTACHMENT 3 - AP/1/A/5500/007 Enclosure 1 (Foldout Page)

ATTACHMENT 4 - EP/1/A/5000/E-0 Enclosure 1 (Foldout Page)

ATTACHMENT 5- EP/1/A/5000/ES-0.1 Enclosure 1 (Foldout Page)

ATTACHMENT 6 - EP/1/A/5000/ES-0.1 Enclosure 2 (NC Temperature Control)

ATTACHMENT 7 - EP/1/A/5000/FR-H.1 Enclosure 1 (Foldout Page)

ATTACHMENT 8 - EP/1/A/5000/FR-H.1 Enclosure 9 (S/G BB and NM Valve Checklist)

ATTACHMENT 9 EP/1/A/5000/FR-H.1 Enclosure 4 (Maintaining Pzr pressure below P-11)

ATTACHMENT 10 - Scenario Specific Technical Specifications
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ATTACHMENT 1

CREW CRITICAL TASK SUMMARY

SAT UNSAT CT# CRITICAL TASK

1 Control Charging flow to prevent a Reactor Trip on
Pressurizer High Level of 92%.

> Close Pressurizer PORYV prior to a manual or automatic
reactor trip on Pressurizer low pressure.

3 Establish feedwater flow to at least one S/G prior to meeting
bleed and feed criteria (<24% W/R level in 3 out of 4 S/Gs).

Comments:

Scenario #3 Catawba 2021 NRC Exam
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ATTACHMENT 2

SHIFT TURNOVER INFORMATION

Unit 1 Status

Power Level Power History NCS Boron Xenon

100 % BOL 1366 PPM per OAC

Controlling Procedure

e OP/1/A/6100/003 (Controlling Procedure for Unit Operation), Enclosure 4.3 (Operation
Between 85 and 100%). The steps through step 3.2.5 are complete.

Other Information Needed to Assume the Shift

e Unit 1is at 100% power at the BOL. Unit 2 is at 100% power. 1B CA Pump is removed from
service for PMs. 1B CA Pump has been inoperable for 3 hours and is expected to be returned to
service in 6 hours. Tech Spec 3.7.5 Condition B is in effect. Direction for the crew is to initiate a
downpower to ~85% in preparation for performing the Turbine Control Valve Movement PT.

AOs Available

Eight AOs are available as listed on the status board

METEOROLOGICAL CONDITIONS

o Upper wind direction = 125 degrees, speed = 3 mph
e Lower wind direction = 127 degrees, speed = 4.5 mph

e Forecast calls for clear skies over the next 24 hours.
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ATTACHMENT 3

CNS LOSS OF NORMAL POWER PAGE NO.
APMIABS00/007 84 of 280
Enclosure 1 - Page 1 of 3 Revision 85

Foldout Page

1.  SSF Manning Criteria:

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

IE AT ANY TIME KC AND NV seal cooling for any NC pump lost, THEN perform the
following:

__a. Dispatch operator to SSF to establish NC pump seal injection. REFER TO
EP/1/A/5000/G-1 (Generic Enclosures), Enclosure 19 (Establishing NC Makeup/Seal

Injection From The SSF).
b. IF 1EMXS de-energized, THEN perform the following:

__ 1) Dispatch operator to 1ETA switchgear room to align alternate power supply to
1EMXS. REFER TO EP/1/A/5000/G-1 (Generic Enclosures), Enclosure 20 {(Align
Alternate Power Supply To 1EMXS).

2) Motify operator at SSF (Ext. 5251 or 5212) an operator has been dispatched to
align alternate power supply to TEMXS.

2 Containment Air Release Criterion:

» IF AT ANY TIME containment pressure greater than or equal to .25 PSIG, THEN
perform the following:

e Perform normal VQ release. REFER TO OP/1/A/6450/017 (Containment Air Release
and Addition System)

OR

___* |[F v fans cannot be started, THEN REFER TO Enclosure 13 (VQ Release Without
Fans).

__ 3. IF Containment entry required, THEN coordinate with TSC to defeat 1EMF-17 input
to containment evacuation alarm per AM/0/B/5100/009 (Defeating 1EMF-17 or
2EMF-2 Containment Evacuation Alarm Circuit(s))-
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ATTACHMENT 3

CNS LOSS OF NORMAL POWER PAGE NO.
APMIASS00/007 85 of 2680

Enclosure 1 - Page 2 of 3

Foldout Page Revision 85

4.

IF any of the following NC pump trip criteria met:

__ = #1 Seal outlet temperature - GREATER THAN 235°F

__* Lower bearing temperature - GREATER THAN 225°F

___ = Motor bearing temperature - GREATER THAN 195°F,

__b. Ensure "STM DUMP CTRL" - SET AT 1090 PSIG STEAM HEADER PRESSURE.

NC Pump Trip Criteria:

OR

OR

THEN perform the following:
a. Ensure steam dumps - IN PRESSURE MODE.

c. Ensure Reactor - TRIPPED.
d. WHEN reactor power less than 5%, THEN perform the following:
1) Trip all NC pumps.

2} Ensure normal spray valve associated with tripped NC pump(s) - IN MANUAL AND
CLOSED.

e. Secure any dilutions in progress.

f. IE reactor trip breakers were closed, THEN perform one of the following while
continuing with this procedure as time and conditions allow:

__# |F above P-11, THEN GO TO EP/1/A/5000/E-0 (Reactor Trip or Safety Injection)

OR

& IF below P-11, THEN GO TO AP/1/A/5500/005 (Reactor Trip or Inadvertent S/1
Below P-11).
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ATTACHMENT 3

CNS LOSS OF NORMAL POWER PAGE NO

APITIA5500/007 Enclosure 1 - Page 3 of 3 Rae?.figlizozrlBgE

Foldout Page

CAUTICN This step should be a high priority if LOCA or other event is
anticipated to deplete the FWST.

NOTE FWST level transmitter heat tracing is NOT available in LOOP events.
5. IE Unit 1 LOOP event in progress and freezing weather exists, THEN perform the
following:

» Notify Control Room team FWST level instruments have lost heat tracing and may be
inaccurate until external heating established.

» Notify TSC to evaluate the following to provide supplemental freeze protection:
__* Portable heaters

__ = Additional insulation

NOTE Temporary heat trace equipment is available in the FLEX Dome behind rack
"J" in box labeled "Heat Trace".

___ & Portable generators/temporay heat trace.
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ATTACHMENT 4

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 34 of 49
Enclosure 1 -Page 1of 3 Revision 46

Foldout Page

1. NC Pump Trip Criteria:

* |F the following conditions satisfied, THEN trip all NC pumps while maintaining seal
injection flow:

* Any NV or NI pump - DELIVERING S/ FLOW TO NC SYSTEM
¢ NC subcooling based on core exit T/Cs - LESS THAN OR EQUAL TO 0°F
* Reactor power - LESS THAN 5%.

2. Open Phase Criteria:
 |F operating NV AND KC pumps automatically trip, THEN perform the following:
a_ Start the following pumps on opposite train-
e NV pump
¢ KC pumps
* RN pump.

b. IF pumps do not start, OR frip after starting, THEN restart pumps on
previously operating train.

c. IE all KC pumps off, THEN ensure all NC pumps - OFF.

d. IF Unit 2 4160V bus energized by Unit 1 busline, THEN immediately notify Unit 2 to
perform same actions on Unit 2.

3. CA Suction Source Switchover Criterion:

* |[F 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of S/IG
Feedwater).

4. Position Criteria for 1INV-202B and 1NV-203A (NV Pumps A&B Recirc Isol):

* |F NC pressure less than 1500 PSIG AND NV 5/ flowpath aligned, THEN CLOSE
TNV-202B and TNV-203A.

* |F NC pressure greater than 2000 PSIG, THEN OPEN 1NV-202B and 1NV-203A.
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ATTACHMENT 4

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.

EP//A/S000/E-0 Enclosure 1 - Page 2 of 3 Rgéiiglizoilgdﬁ

Foldout Page

NOTE CA flow control valves fail open on CA auto start. Isolating flow with the
motor operated isolation valve will not require re-isolation on subsequent
CA auto starts.
5. Ruptured S/G CA Isolation Criteria:
* |F both the following conditions met, THEN stop CA flow to affected S/G(s):

* | evel going up in uncontrolled manner or radiation level in that S/G abnormal

* N/R level - GREATER THAN 11% (29% ACC).

NOTE CA flow control valves fail open on CA auto start. Isolating flow with the
motor operated isolation valve will not require re-isolation on subseguent
CA auto starts.

6. Faulted S/G CA isolation Criteria:
* IF all the following conditions met, THEN stop CA flow to affected S/G:
* 5/G pressure trends down in uncontrolled manner or completely depressurized
* Only one S/G diagnosed as faulted
* Secondary heat sink criteria met:
» Total CA flow - GREATER THAN 450 GPM
COR

* ANY S/G(s) N/R level - GREATER THAN 11% (29% ACC).

Scenario #3 Catawba 2021 NRC Exam
Page 96 of 121



ATTACHMENT 4

CNS REACTOR TRIP OR SAFETY INJECTION PAGE NO.
EP/1/A/5000/E-D 36 of 49
Enclosure 1 - Page 3 of 3 Revision 46

Foldout Page

7. NS Pump Trip Criterion:
® |F NS pump in recirc and S/l occurs, THEN perform one of the following:
* IF frain affected ECCS and D/G load sequencer - RESET, THEN stop NS pump
OR
* WHEN sequencer loading complete, THEN perform the following for affected train:
a. Notify Control Room Supervisor.
b. Reset ECCS.
c. Reset D/G load sequencer.
d. Secure NS pump.
e IF AT ANY TIME B/O occurs, THEN restart S/l equipment previously on.
8. IE AT ANY TIME KC cooling to operating KF pump(s) lost, THEN perform the
following:

* |F annunciator 1AD-13, D/6 "KF PUMP A MTR CLR HI TEMP" lit, THEN secure 1A KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).

* |F annunciator 1AD-13, D/7 "KF PUMP B MTR CLR HI TEMP" lit, THEN secure 1B KF
pump and REFER TO AP/1/A/5500/041 (Loss of Spent Fuel Cooling or Level).
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ATTACHMENT 5

CNS REACTOR TRIP RESPONSE PAGE NO.
EP/1/A/S000/ES-0.1 ; 27 of 41
Enclosure 1 -Page 1 of 1 Revision 48

Foldout Page

1. S/l Actuation Criteria:

# IF NC subcooling based on core exit T/Cs less than 0°F OR Pzr level cannot be
maintained greater than 4%_ THEN perform the following:

a. Initiate S/l.
b. GO TO EP/M/A/S000/E-0 (Reactor Trip or Safety Injection).
» |F S/l actuation occurs, THEN GO TO EP/1/A/S000/E-0 (Reactor Trip or Safety
Injection).
2. Open Phase Criteria:
 |F operating NV AND KC pumps automatically trip, THEN perform the following:
a. Start the following pumps on opposite train:
e NV pump
e KC pumps
* RN pump.

b. IE pumps do not start, OR trip after starting, THEN restart pumps on
previously operating train.

c. IE all KC pumps off, THEN ensure all NC pumps - OFF.
d. IE Unit 2 4160V bus energized by Unit 1 busline, THEN immediately notify Unit 2 to
perform same actions on Unit 2.
3. CA Suction Source Switchover Criterion:

e |[F 1AD-8, B/ "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of 5/G
Feedwater).
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ATTACHMENT 6

EPM/A/S000/ES-0.1

CNS

NC Temperature

REACTOR TRIP RESPONSE
Enclosure 2 - Page 1 of 6

PAGE NO.
26 of 41

Control Revision 48

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

1.

Verify at least one NC pump - ON.

__a. Use NC T-Colds to determine NC

Perform the following:

temperature as required in
subsequent steps.

T

. IE all MSIVs closed, THEN GO
Step 4.

Place steam dumps in pressure mode
as follows:

1) Place steam dumps in pressure
mode using "STEAM DUMP
SELECT" switch

__2) Ensure"STM DUMP CTRL" - SET
AT 1090 PSIG STEAM HEADER
PRESSURE.
__3) Ensure steam dumps control to
maintain steam header pressure -
1090 PSIG.
__d GOTOStep4
2. Use NC T-Avg to determine NC
temperature as required in subsequent
steps.
_ 3 IEATANY TIME NC pumps tripped,
THEN use NC T-Colds to determine NC
temperature as required in subsequent
steps
4. Verify one of the following: __GOTO Step 7.
___* NC temperature - STABLE AT LESS
THAN OR EQUAL TO 557°F
OR
* NC temperature - TRENDING TO
557°F.
Scenario #3 Catawba 2021 NRC Exam
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ATTACHMENT 6

CNS REACTOR TRIP RESPONSE PAGE NO.

EPM/A/S000/ES-0.1 29 of 41

Enclosure 2 - Page 2 of 6 Revision 48

NC Temperature Control

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

5. Continue to monitor NC temperature.
6. Do not continue in this enclosure until
one of the following occurs:

__* NC temperature - GREATER THAN
557°F AND TRENDING UP IN
UNCONTROLLED MANNER
OR

__® NC temperature - GREATER THAN
557°F AND STABLE

OR
s NC temperature - LESS THAN

" 557°F AND TRENDING DOWN IN
UNCONTROLLED MANNER.
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ATTACHMENT 6

CNS REACTOR TRIP RESPONSE PAGE NO.
EPM/A/S000/ES-0.1 Enclosure 2 - Page 3 of 6 Ft?é?.figlizoi'llriﬁ
NC Temperature Control
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED
7. Verify NC temperature - LESS THAN Perform the following:

557°F AND TRENDING DOWN.
a. IF NC temperature greater than 557°F

AND frending up, THEN stabilize NC
temperature at 557°F as follows:

1) IE steam dumps available, THEN
use steam dumps.

2} IE steam dumps not available,
THEN use S5/G PORVs.

b. IE the following conditions exist:

__ & NC temperature greater than 557°F
and stable

__* Time and manpower available,

THEN stabilize NC temperature at
537°F as follows:

__ 1} IE steam dumps available, THEN
use steam dumps

__ 2} IF steam dumps not available,
THEN use S/G PORVs.

c. GOTO Step 9.
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ATTACHMENT 6

CNS REACTOR TRIP RESPONSE

EPM/A/S000/ES-0.1

Enclosure 2 - Page 4 of 6
NC Temperature Control

PAGE NO.
3 of 41
Revision 48

ACTION/EXPECTED RESPONMSE

RESPONSE MOT OBTAINED

8. Attemptto stop NC cooldown as
follows:

a. IF steam dumps open AND any MSIV
open, THEN place steam dumps in
pressure mode as follows:

__ 1) Place steam dumps in pressure
mode using "STEAM DUMP
SELECT" switch

2) Ensure "STM DUMP CTRL" - SET
AT 1090 PSIG STEAM HEADER
PRESSURE.

3) Ensure steam dumps control to
maintain steam header pressure -
1090 PSIG.

__ b Verify all 5/G PORVs - CLOSED.

__c. Ensure S/G blowdown isolated.
d. CLOSE the following valves:

* 1SM-77A (S/G 1A Otit Hdr Bldwn
Civ)

__® 15M-TEB (5/G 1B Otlt Hdr Bldwn
CIV)

& 1SM-75A (S/G 1C Otit Hdr Bldwn
CIV)

* 1SM-74B (S/G 1D Otit Hdr Bldwn
CiV).

e Verify MSR Second Stage steam
supply valves - CLOSED:

___# 1HM-1 (MSRH 1A&1B SSRH Stm
Source)

___* THM-2 (MSRH 1C&1D SSRH Stm

Source).

b. IE any S/G PORYV cannot be closed,

HEN CLOSE its isolation valve.

e. Perform the following:

1y CLOSE M3R Second Stage steam
supply valve(s).

2} IF steam flowpath cannot be
isolated from Control Room, THEN
CLOSE the following valves:

__ = AIMSIVs
» All MSIV bypass valves.

Scenario #3

Catawba 2021 NRC Exam

Page 102 of 121




ATTACHMENT 6

EPM/A/S000/ES-0.1

CNS REACTOR TRIP RESPONSE PAGE NO.
32 of 41

Enclosure 2 - Page 5 of 6 Revision 48

NC Temperature Control

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

8. (Continued)

f. Depress and hold "3/ BEFORE
SEAT DRN" "CLOSE" pushbutton
(1MC-3) to close the following valves:

___* 1SM-41 (Stop VIv #1 Before Seat

. ?gr]\.?l-zm (Stop VIv #2 Before Seat

. ?gl']\.?l-zla (Stop Vv #3 Before Seat

. ?gl'-:.?l-ﬂ (Stop Viv #4 Before Seat
D).

g. Verify NC cooldown - STOPPED. g. IF cooldown continues, THEN
THROTTLE feed flow as follows:

1) IE S/G N/R level less than 11% in
all 5/G's, THEN THROTTLE feed
flow to achieve the following:

¢ Minimize cooldown

» Maintain total feed flow greater
than 450 GPM.

2} WHEN N/R level greater than 11%
in any 5/G, THEN THROTTLE
feed flow further to achieve the
following:

& Minimize cooldown

& Maintain at least one S/G N/R
level greater than 11%.

3) IF cooldown continues, THEN
CLOSE the following valves:

__* AIMSIVs

__ = AllMSIV bypass valves.

4} IF cooldown continues AND
faulted S/G exists, THEN stop
feeding faulted S/G.
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ATTACHMENT 6

CNS REACTOR TRIP RESPONSE PAGE NO.

EPM/A/S000/ES-0.1 Enclosure 2 - Page 6 of 6 Ft?é?.figlizoi';lriﬁ

NC Temperature Control

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

9.  Continue to perform actions of this
enclosure as required to ensure one of
the following:

__® NC temperature - STABLE AT LESS
THAN OR EQUAL TO 557°F

OR

__® NC temperature - TRENDING TO
557°F.
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ATTACHMENT 7

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EPM/AS000/FR-H.1 ; 69 of 134
Enclosure 1 -Page 1 of 1 Revision 48

Foldout Page

1. Feed and Bleed Initiation Criteria:

* |[F W/R level in at least 3 S/Gs less than 24% (36% ACC), THEN GO TOQ Section C.
(Operator Actions), Step 21.

2. IF AT ANY TIME a CA pump restored after Step 7 AND prior to meeting Feed and

Bleed Initiation Criteria, THEN perform Section C. (Operator Actions), Step 7.

3. CA Suction Source Switchover Criterion:

» |IF 1AD-8, B/1 "UST LO LEVEL" lit, THEN REFER TO AP/1/A/5500/006 (Loss of S/G
Feedwater).

4. Cold Leg Recirc Switchover Criterion:

¢ |[F FWST level lowers to 20% (1AD-9, D/8 "FWST 2/4 LO LEVEL"), THEN GC TO
EP/1/A/S000/ES-1.3 (Transfer to Cold Leg Recirculation).

5.  Position Criteria for INV-202B and 1NV-203A (NV Pumps A&B Recirc Isol):

# |[F NC pressure less than 1500 PSIG AND NV S/l flowpath aligned, THEN CLOSE
TNV-202B and TNV-203A.

* |F NC pressure greater than 2000 PSIG, THEN OPEN 1NV-202B and 1NV-203A.

Scenario #3 Catawba 2021 NRC Exam
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ATTACHMENT 8

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASO00/FR-HA Enclosure 9 - Page 1 of 2 100 of 1234

S/G BB and NM Valve Checklist Revision 48

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

NOTE The following valves are closed to minimize S/G inventory loss.

1. Verify the following valves - CLOSED: __ CLOSE valve(s).

__» 1BB-56A (S/G 1A Bldwn Cont Isol
Insd)

* 1BB-148B (S/G 1A Bldwn Cont Isol
Byp)

s 1BB-37B (S/G 1A Bldwn Cont Isol
Otsd)

* 1BB-19A (S/G 1B Bldwn Cont Isol
Insd)

* 1BB-150B (S/G 1B Bidwn Cont Isol
Byp)

s 1BB-21B (S/G 1B Bldwn Cont |50l
Otsd)

* 1BB-60A (S/G 1C Bldwn Cont Isol
Insd)

* 1BB-149B (S/G 1C Bldwn Cont Isol
Byp)

* 1BB-61B (5/G 1C Bldwn Cont Isol
Otsd)

s 1BB-8A (S/G 1D Bldwn Cont Isol Insd)

* 1BB-147B (S/G 1D Bldwn Cont Isol
Byp)

* 1BB-10B (S/G 1D Bldwn Cont |sol
Otsd)

¢ INM-191B (S/G 1A Smpl Hdr Cont
Isol)

* INM-201A (S/G 1B Smpl Hdr Cont
Isal)

* INM-211B (S/G 1C Smpl Hdr Cont
Isal)

¢ {NM-221A (S/G 1D Smpl Hdr Cont
Isol)
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ATTACHMENT 8

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASO00/FR-HA Enclosure 9 - Page 2 of 2 101 of 1234

S/G BB and NM Valve Checklist Revision 48

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

1. (Continued)

__» 1NM-187A (S/G A UPR Shell Smpl
Cont Isol)

* 1NM-197B (S/G B UPR Shell Smpl
Cont Isol)

* TNM-207A (S/G C UPR Shell Smpl
Cont Isol)

s {NM-217B (S/G D UPR Shell Smpl
Cont Isol)

& TNM-190A (S/G 1A Bldwn Smpl Cont
Isol)

s 1NM-200B (S/G 1B Bldwn Smpl Cont
Isol)

s TNM-210A (S/G 1C Bldwn Smpl Cont
Isol)

¢ 1NM-220B (S/G 1D Bldwn Smpl Cont
Isol).
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ATTACHMENT 9

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EPM/AS000/FR-H.1 Enclosure 4 - Page 1 of 3 Rz?.figliunaiﬁ
Maintaining Pzr pressure below P-11
ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED

NOTE Failure to secure NV aux spray when less than or equal to 1800 PSIG
will cause excessive depressurization.

1. Verify 1NV-37A (NV Supply To Pzr Aux Perform the following:

Spray) - CLOSED.
a. WHEN Pzr pressure less than or

equal to 1800 PSIG, THEN isoclate NV
aux spray as follows:

1} Ensure one of the following valves
- OPEN:

_® INV-39A (NV Supply To Loop D
Isol)

OR

__® 1NV-32B (NV Supply To Loop A
Isol).

2) CLOSE 1NV-37A (NV Supply To
Pzr Aux Spray).

3) Control charging at desired flow
rate while maintaining charging
flow less than 180 GPM.

b. Do not continue in this enclosure until
TNV-37A closed in previous step.
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ATTACHMENT 9

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.
EP/M/ASO00/FR-HA T9of 124

Enclosure 4 - Page 2 of 3 Revision 48

Maintaining Pzr pressure below P-11

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

2. IE AT ANY TIME Pzr pressure
approaches 1905 PSIG, THEN maintain
pressure between 1905 PSIG and 1800
PSIG as follows:

__ = |F normal letdown isolated, OR NV aux
spray not effective in maintaining
pressure below 1905 PSIG, THEN
cycle Pzr PORV

OR
* |F normal letdown in service, QR all

Pzr PORV's unavailable, THEN use
MV aux spray as follows:

* WHEN required to depressurize to
stay less than 1903 PSIG, THEN
initiate spray as follows:

__a. THROTTLE 1NV-37A (NV Supply
To Pzr Aux Spray) AND charging
flow as required to control Pzr
pressure.

b. Ensure the following valves -
CLOSED:

e TNV-32B (NV Supply To Loop
— Alsal)

o TNV-39A (NV Supply To Loop
D Isol).

* WHEN Pzr pressure less than or
equal to 1800 PSIG, THEN isolate
NV aux spray as follows:

a. Ensure one of the following
valves - OPEN:

__® 1NV-39A (NV Supply To Loop
D Isol)

OR

__* TNV-32B (NV Supply To Loop
A |sol).

__b. CLOSE 1NW-37A (NV Supply To
Pzr Aux Spray).
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ATTACHMENT 9

CNS RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO.

EP/M/ASO00/FR-HA Enclosure 4 - Page 3 of 3 Rae?.rigliunai&

Maintaining Pzr pressure below P-11

ACTION/EXPECTED RESPONMSE RESPONSE MOT OBTAINED

3. IFEAT ANY TIME Pzr pressure
inadvertently goes above 1955 PSIG,
THEN ensure the following performed

again (to reinstate blocks):

__ a. Ensure another operator prepared to
perform blocks in next step as soon
as Pzr pressure goes below P-11, to
avoid an inadvertent S/1.

b. WHEN "P-11 PZR S/l BLOCK
PERMISSIVE" status light {151-18) Iit,
THEN perform the following:

1) Depress "BLOCK" pushbuttons for
the following signals:

__® ECCS steam pressure
__ ® ECCS Pzr pressure.

2) Verify the following status lights
(1S1-13) - LIT:

__* Main Steam Isol
__* Pzrlow pressure S/l

c. Ensure NC System pressure
maintained greater than 1845 PSIG
until ECCS Pzr pressure blocked.

d. RETURN TO Step 2 to ensure Pzr
pressure maintained below P-11.
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ATTACHMENT 10

Event #3
1NC-32B Fails Open Pressurizer PORVs
341
3.4 REACTOR COOLANT SYSTEM (RCS)
2411 Pressunzer Power Operated Relief Valves (PORVs)
LCO 3411 Each PORY and associated block valve shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

NOTES

Separate Condition entry is allowed for each PORY.

CONDITION REQUIRED ACTION COMPLETION TIME
Al One or more PORY's A1 Close and maintain power | 1 hour
inoperable and capable fo associatad block valve.
of being manually
cycled.
B. One or two PORYs B.1 Close associated block 1 hour
inoperable and not valves.
capable of being
manually cycled. AND
B.2  Remove power from 1 hour
associated block valves.
AND
B3 Restore PORV(s) to 72 hours
OPERAELE status.
(continued)
Catawba Units 1 and 2 341141 Amendment Nos. 213207
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ATTACHMENT 10

Event #3
1NC-32B Fails Open Pressurizer PORVs
341
ACTIONS