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I Appendix D

Facility:

Examiners:

Sequoyah

Scenario Outline

Scenario No.:

Operators:

Op Test No.:

Form ES-D-1 I

NRC

Initial Conditions:

Turnover:

100% Power BOL

Turbine Driven Auxiliary Feed water Pump OOS for Maintenance

Reduce Power To 93% for turbine valve testing.

Target CTs: Initiate Feed and Bleed Per FR-H.1 Including manual start of SI Pump 1A-A

Establish Feedwater flow from Condensate or AFW prior to exiting FR-H.1.

Event
No.

2

3

4

5

6

7

8

9

Malf. No.

N/A

NI07A

CV01B

RX26A

CN09

FW11A

ZDISIC46
20B

FW21B

ED06A

SI13A

Event Type*

R-ATC

N-SRO/BOP

TS-SRO

I-SRO/ATC

TS-SRO

C-ATC

TS-SRO

I-SRO/BOP

C-SRO/BOP

M-AII

C-SRO/BOP

C-SRO/BOP

C-SRO/ATC

Event Description

Reduce Power from 100%

NIS Power Range instrument Channel I fails high and requires
taking rods to manual due to inadvertent insertion. Tech Spec
Evaluation.

Charging Pump 1B Trip Requires placing Standby pump in
service and restoring letdown. Tech Spec Evaluation.

Steam Generator #1 Pressure Channel fails low requiring manual
control of loop 1 S/G Level Control valve. Tech Spec Evaluation.

Condenser Vacuum leak.

MFP A Trip From Spurious Low Vacuum results in plant runback.

MFP Turb B Speed Controller (SIC-46-20B) - Speed Demand
Output Fails to 00/0 3 Minutes after MFP A Trip requiring Reactor
Trip if Rx Trip not already initiated during runback.

AFW Pump 1B-B Airbound may eventually be restored by venting
Pump casing.

1A Shutdown board Differential Fault 5 min after Rx Trip results in
loss of 2nd Charging Pump, loss of last AFW pump 1A-A, and
manual shutdown of DIG 1A-A du~ to a loss of cooling water.
Initiates loss of all Feedwater flow to S/Gs and ultimately RCS
Feed and Bleed due to loss of secondary Heat Sink with both
Charging Pumps unavailable.

Safety Injection pump 1B-B Auto Start failure requiring manual
start to provide injection flow for RCS Feed and Bleed.

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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I Appendix D Scenario Outline

Scenario 1 Summary

Form ES-D-1 I

The Crew will assume shift at 100% power with direction to reduce poser to -93% for Main Turbine Valve
testing. The Turbine Driven Auxiliary Feedwater pump (TDAFW) out of service for maintenance and will not
be returned to service during the scenario.

Following the power reduction, NIS power range channell will fail high resulting in rod insertion and manual
control to stop the insertion. The SRO will enter AOP-I.01 and direct actions to defeat the failed channel
and return rod control to automatic. The SRO will also evaluate and enter applicable Technical
Specifications.

After the NIS Channel failure had been addressed, Charging Pump 1B will trip requiring placing the standby
pump in service and restoring letdown. The SRO will evaluate and enter applicable Technical
Specifications and Technical Requirements.

After letdown is restored, Steam Generator #1 Pressure Transmitter will fail low resulting in the associated
steam flow channel failing low due to density compensation input requiring manual control of Loop 1
feedwater control valve. SRO will direct performance of AOP-S.01 (Optional) and AOP-1.06 to select
unaffected steam flow channel for control and returning feedwater control valve to Auto. Technical
specifications may also be addressed for the failed pressure channel.

A small condenser vacuum leak will occur that requires performance of AOP-S.02 but is not large enough to
require Reactor and Turbine Trip.

After condenser vacuum leak is adequately addressed, Main Feedwater Pump A will trip due to spurious
low vacuum trip resulting in plant runback. Crew may elect to conservatively trip during runback since
TDAAFW is not available and 1B-B MD AFW Pump is airbound (See below).

Three minutes after MFP A trip, MFP B speed controller will fail to zero resulting in loss of all Main
feedwater flow. Reactor trip will be required due to loss of Steam Generator level if not already initiated
during runback and crew will enter Em~rgency procedure E-O and transition to ES-0.1.

When AFW pump 1B-B starts due to Main Feedwater pump A trip, it will be airbound. Crew may eventually
initiate venting of the pump casing and the pump may be restored following venting.

Several minutes (-5) after the Rx Trip, a differential fault will occur on 6.9 Kv Shutdown 1A-A resulting in
loss of the last Charging pump and the last Motor driven Auxiliary Feedwater pump 1A-A resulting in
transition to FR-H.1 for loss of secondary heatsink. Scenario Failure/Event timing will ensure all S/G levels
are less than 10% at this time.

After entering FR-H.1 the crew will initiate manual SI and RCS feed and bleed since there are no charging
pumps available. Upon initiating SI for Feed and Bleed, the crew will be required to manually start the 1B
Safety Injection pump that failed to auto start as the source of RCS Feed.

The Crew will continue in FR-H.1 to restore feedwater flow by either venting the airbound AFW pump or
establishing condensate flow to at least one S/G.

The scenario may be terminated after feedwater flow is established to at least one Steam Generator.
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I Appendix D Required Operator Actions Form ES-D-2 I

Op Test No.: NRC Scenario # 1 Event # _____ Page 1 of _6_1~1

Event Description: Reduce Power For Turbine Valve Testing

Time ~ Position ~

Booth Instructor:

No action required for Event 1

Indications available:

None Applicable

Applicant's Actions or Behavior

Direct a load reduction in accordance with 0-GO-5 Normal
SRO Power Operations, Section 5.3, and 0-SO-62-7 Boron

Concentration Control, Section 6.4.

Evaluator Note: Following Steps are from 0-SO-62-7 Boron Concentration Control,
Section 6.4

CAUTION: Returning the Boric Acid Blender to service after unplugging, cleaning, or
maintenance on Boric Acid System could introduce debris, sludge, air or solidified boron
into CCP suction resulting in pump damage. Extreme care must be exercised to properly
flush the Boric Acid piping following an outage.

NOTE: If a large amount-of boration is required (plant shutdown), pzr heaters should be
energized to cause spray operation for equalizing boron concentration in RCS and
pressurizer.

ENSURE makeup system aligned for AUTO operation

RO in accordance with Section 5.1.



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

Op Test No.: NRC Scenario # 1 Event # _____ Page 2 of _6_1---11

Event Description: Reduce Power For Turbine Valve Testing

Time " Position II Applicant's Actions or Behavior

NOTE
Steps 2 and 3 are N/A for minor power changes OR if immediate boration is required to
maintain shutdown margin, to maintain rods above the insertion limit, during an
emergency shutdown (AOP-C.03), during recovery of a dropped/misaligned rod (AOP
C.01), or at Chemistry recommendation in mode 3, 4, 5 or 6.

RO

Crew

RO

RO

RECORD the quantity of boric acid required to achieve desired
boron concentration using Appendix D.
_____ gals

PERFORM Appendix I Independent Verification of
Calculation for Amount of Boric Acid or Primary Water.
(N/A if App. D was performed by SRO to verify data
from Rx Engineering)

DETERMINE available boric acid volume in in-service BAT.
_____ gals

PLACE [HS-62-140A], Boric Acid to Blender Flow Control
Switch to the STOP position.



I Appendix 0 Required Operator Actions Form ES-D~2 I

Op Test No.: NRC Scenario # 1 Event # _____ Page 3 of _6_1---11

Event Description: Reduce Power For Turbine Valve Testing

Time JI Position " Applicant's Actions or Behavior

PLACE [HS-62-140B], CVCS Makeup Selector Switch to the

RO
BORATE position.

ADJUST [FC-62-139], Boric Acid Flow Controller to the

RO desired flow rate.

SET [FQ-62-139], Batch Integrator to the desired quantity.
RO

PLACE [HS-62-140A], Boric Acid to Blender Flow Control

RO
Switch to the START position.

ENSURE Boric Acid Pump aligned to blender in FAST speed

RO
by right red light LIT on [HS-62-230A] OR [HS-62-232A].

NOTE
Flow oscillations and/or erratic controller response may require manual operation of
Boric Acid Flow Controller [FC-62-139] until stable conditions exist.



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

Op Test No.: NRC Scenario # 1 Event # _1_' Page 4 of _6_1----41

Event Description: Reduce Power For Turbine Valve Testing

Time I Position

RO

Applicant's Actions or Behavior

VERIFY Boric Acid Flow established.

NOTE
It may take approximately 15 minutes before any changes to reactivity are indicated on
nuclear instrumentation or RCS temperature indication.

IF reactor is critical, THEN MONITOR nuclear instrumentation
and reactor coolant temperature to ensure proper response

RO from boration.

NOTE
BAT operability limits are prescribed by TRM 3.1.2.6 (Modes 1-3) or 3.1.2.5 (Modes 4-6).

MONITOR Boric Acid Storage Tank level.
RO

RO

IF Volume Control Tank level increases to 63 percent,
THEN ENSURE [LCV-62-118], Volume Control Tank Divert
Valve OPENS to divert excess water to the Holdup Tank.



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

Op Test No.: NRC Scenario # 1 Event # _____ Page 5 of _6_1-----41

Event Description: Reduce Power For Turbine Valve Testing

Time II Position II Applicant's Actions or Behavior

NOTE
Sample may be obtained at normal RCS sample intervals provided the unit is at power
and the unit response following the boration is as expected.

WHEN boration is complete, THEN

RO

• PLACE [HS-62-140A], Boric Acid to Blender Flow
Control Switch to the STOP position.

• CHECK no primary water flow on either [FI-62-142A]
OR [FQ-62-142].

• ENSURE [FC-62-142], Primary Water to Blender Flow
• Controller is in AUTO position and the potentiometer

(dial indicator) is set at 35%.
• ADJUST [FC-62-139], Boric Acid Flow Controller to the

desired blend solution in accordance with TI-44 Boron
Tables.

• ENSURE [FCV-62-128] is CLOSED.
• PLACE [HS-62-140B], CVCS Makeup Selector Switch

to the AUTO position.
• PLACE [HS-62-140A], Boric Acid to Blender Flow

Control Switch to the START position.
• IF RCS boron sample required, THEN NOTIFY Chem

Lab to obtain RCS boron sample.

NOTE
Boration is'done in batches until the total boron and/or power change is completed.

REPEAT this section as required to complete total boron
RO change.



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

Op Test No.: NRC Scenario # 1 Event # _____ Page 6 of _6_1~,

Event Description: Reduce Power For Turbine Valve Testing

II Position II

RO

Applicant's Actions or Behavior

WHEN total boration is complete, THEN:

• REALIGN the blender controls for AUTO makeup to the
CVCS in accordance with Section 5.1.

• NOTIFY Chem Lab to obtain RCS boron sample.

IF in modes 1, 2, or 3, THEN ENSURE requirements of TRM
US 3.1.2.6 are met.

Evaluator Note: Following Steps are from 0-GO-5, Normal Power Operation, Section
5.3 Beginning at Notes prior to step 7.

NOTES
1) Guidance on restoration of EHC Controls after a BOP runback is contained in
Appendix B, Turbine Runback Restoration.

2) For core operating recommendations for situations such as end of core life coast
down or unusual power maneuvers, contact Reactor Engineering for guidance.
3) It is recommended that AFD be controlled within the target band.

4) The following general approach should be used during power reduction:
(a) borate RCS to reduce RCS TAVG within limits ofTREF, (b) reduce turbine load to
match TREF with TAVG (c) periodically take rod control to MANUAL from AUTO and
insert the bank to move AFD near the target value, (d) return rod control to AUTO when
not using the bank to control AFD, and (e) repeat the above as necessary to accomplish
the load change.

5) Actions effecting reactivity are directed in the following step. 0-SO-62-7 requirements
shall be adhered to for reactivity changes (Le. reactivity balance, amounts of boric acid
or water). All appropriate verifications and peer checks shall be utilized during
performance.



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

Op Test No.: NRC Scenario # 1 Event # _____ Page 7 of _6_1----11

Event Description: Reduce Power For Turbine Valve Testing

Time I Position ~

BOP

BOP

Applicant's Actions or Behavior

INITIATE a load reduction.

MONITOR turbine load decreasing.

CAUTION
Do NOT exceed a load change rate of plus or minus SDk/minute or a step change of
10%

NOTE
TAVG is programmed from 578.2°F at 100% power to 547°F at zero power at a rate of
0.312°F per % power.

MONITOR the following during the load reduction:

TAVG following TREF program.

Crew
All RPls, group step counters for rod insertion limits and
inoperable rods or rod misalignment, Loop ~T, and NIS for
correct power distribution and quadrant power tilts.

Core AFD within -5% control band around the power level
dependent target value.

NOTE
Valve position limit and governor control meter are displayed on EHC Display
panel 1,2-XX-047-2000 (M-2).



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

Op Test No.: NRC Scenario # Event # ______ Page 8 of 61

Event Description: Reduce Power For Turbine Valve Testing

Time II Position i Applicant's Actions or Behavior

Valve position limit approximately 10% above the current

BOP governor control indication as turbine load is changed.

Lead Examiner may direct initiation of the next event at his discretion



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

Op Test No.: NRC Scenario # Event # _2 Page 9 of 61

Event Description: NIS Power range Channel I (N41) Fails High

Time Position II Applicant's Actions or Behavior

Booth Instructor:

When directed, initiate Event 2

Indications available:

Control Rods Inserting

M-4 Indicator Full Scale

1-AR-M4-B. D31PRS NIS POWER RANGE OVERPOWER ROD WITHDRAWAL STOP

1-AR-M4-B. E3 NC-46B NIS POWER RANGE CHANNEL DEVIATION

1-AR-M6-A. B1 NC-41U/NC-41-K NIS POWER RANGE HIGH NEUTRON FLUX RATE"

1-AR-M6-A. 01 NC-41R NIS POWER RANGE HIGH SETPOINT HIGH FLUX LEVEL

RO

Crew

us

RO

Recognizes, announces unexpected Control Rods insertion
and takes Immediate action to place rod control in manual.

Refer to alarm response procedures.

Determine NIS Instrument Failure has occurred and direct
entry to AOP-I.01, Nuclear Instrument Malfunction, section 2.3

PLACE rod control in MAN.



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

Op Test No.: NRC Scenario # 1 Event # _2 Page 10 of _6_1~I

Event Description: NIS Power range Channel I (N41) Fails High

Time II n ition " Applicant's Actions or Behavior

EVALUATE the following Tech Specs for
applicability:

• 3.3.1.1 (3.3.1), Reactor Trip System Instrumentation
(Action 2 Applies)

SRO • 3.3.3.5, Remote Shutdown Instrumentation (N/A)
• 3.3.3.7, Accident Monitoring Instrumentation (N/A)
• SR 4.2.4.2, QPTR with one PR Channel Inoperable

(Surveillance requirement is Applies)

PLACE following switches located on Detector Current
Comparator drawer [M-13, N50] in position corresponding to
failed Power Range Channel (N41):

• Upper Section

RO • Lower Section

• Appropriate Rod Stop Bypass switch

• Appropriate Power Mismatch Bypass
switch

DEFEAT failed Power Range channel
USING Comparator Channel Defeat switch:

RO • Comparator and Rate Drawer
[M-13, N37]



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

Op Test No.: NRC Scenario # 1 Event # _2 Page 11 of 61

Event Description: NIS Power range Channel I (N41) Fails High

Time ~ Position /I Applicant's Actions or Behavior

RESTORE Tavg within 1.5°F of Tref
USING one of the following:

• manual rod control
OR

Crew • RCS boration/dilution
OR

• turbine load reduction

ENSURE OPERABLE Power Range
channel selected to the following:

• Nuclear Power Recorder
[M-4, NR-45]

RO • Nuclear Power Recorder - (~I)

[M-4, NR-45]

• RCS Temp ~T recorder - (green pen)
[M-5, XS-68-2B]

RETURN rod control to AUTO if desired.
RO

RO
CHECK reactor power greater than 75%.

NOTIFY Reactor Engineering to

Crew PERFORM O-SI-NUC-OOO-011.0, Moveable
Detector Determination of Quadrant Power
Tilt Ratio.



I Appendix 0 Required Operator Actions Form ES-D-2 I

Op Test No.: NRC Scenario # 1 Event # _2 Page 12 of _6_1---41

Event Description: NIS Power range Channel I (N41) Fails High

Time ~ Position " Applicant's Actions or Behavior

NOTIFY 1M to remove failed power range
channel from service USING appropriate
Appendix:

SRO

PO':WE·R RANG:E:
CHANNiEl.

N·-t$·1

N-42

N-44

PROT
CH

In
1\1

.A

B

c
D

SRO

(N41 Requires Appendix A)

GO TO appropriate plant procedure.

When technical specifications have been identified or at discretion of the Lead
Examiner, proceed to the next event



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

Op Test No.:

Event Description:

NRC Scenario # l' Event #

Charging Pump 1B Trip

_3 Page 13 of 61
----41

Time ~ Position II

Booth Instructor:
When directed, initiate event 3

Applicant's Actions or Behavior

Indications available:
Motor trip out Alarm, Panel M-1
Motor trip out Buzzer
White Disagreement light on 1B CCP Handswitch
1-AR-M6-C, 0-3, FS-62-93A1B CHARGING LINE FLOW ABNORMAL

Crew

RO

RO

Refer to alarm response procedures

Perform Alarm Response procedure for Charging line flow
Abnormal to place standby Charging Pump in service and
restore letdown.

CHECK charging line flow on [1-FI-62-93A].

Evaluator Note: Steps 2 through 4 of ARP are Not applicable Step 5c follows below.



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Charging Pump 1B Trip

_3_____ Page 14 of _6_1---41

Tim A Iicant's Actions or Behavior

Note
If sufficient time exists to obtain a local inspection of the Standby pump,
then have an AUO conduct inspection prior to starting pump.

IF CCP tripped or failed, THEN PERFORM the following:
1. IF Thermal Barrier flow is present, THEN

A. VERIFY 1-LCV-62-132 and -133 OPEN and VCT level>
80/0
OR

RO 1-LCV-62-135 AND/OR 1-LCV-62-136 OPEN.

B. ANNOUNCE pump start over PA
AND
START the standby CCP and check for proper
operation.

Caution
Starting the standby CCP with RCP seal temperature greater than 230°F could lead to
seal damage.

2. IF thermal barrier flow is NOT present or is lost after pump
trip, THEN

A. ENSURE suction path and VCT Level are normal.
B. VERIFY all RCP Seals less than 230°F.

RO C. ANNOUNCE pump start over PA
AND
START the standby CCP and check for proper
operation.

(Step Should Be N/A)

3. REESTABLISH charging and letdown in accordance with 1-
RO SO-62-1, Chemical & Volume Control System.



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Charging Pump 1B Trip

_3 Page 15 of 61

Time II Position II Applicant's Actions or Behavior

Evaluator Note: Following steps are from 1-S0-62-1

Note
This Ins,truction is to be used if letdown has been taken out of service or has isolated,
charging still remains in service and CVCS demin status is unchanged.

Note
Following Instruction closely may prevent opening letdown relief valve.

RO

RO

RO

ENSURE following orifice isolation valves are CLOSED:
• 1-FCV-62-72
• 1-FCV-62-73
• 1-FCV-62-74

PLACE [1-HIC-62-78] in MANUAL, AND OPEN [1-TCV-70
192] to -50%.

ENSURE following letdown isolation valves are OPEN:
• 1-FCV-62-69
• 1-FCV-62-70
• 1-FCV-62-77

Caution
Flashing in letdown line may occur if 1-PCV-62-81 is opened excessively.



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Charging Pump 1B Trip

_3_____ Page 16 of _6_1
11

Time ~ Position "

RO

Applicant's Actions or Behavior

PLACE [1-HIC-62-81A] in MANUAL, AND ADJUST [1-PCV
62-81] to 50-600h OPEN (40-50% output).

Caution
Step [6] needs to be performed immediately after step [5] is completed to prevent
flashing in letdown line.

OPEN one of the letdown orifice isolation valves (N/A one(s)
not used):

RO • 1-FCV-62-72
• 1-FCV-62-73
• 1-FCV-62-74

Note
Normal letdown pressure is 325 psig at operating temperature.

RO

RO

ADJUST [1-HIC-62-81A] to obtain desired letdown pressure as
indicated on [1-PI-62-81].

PLACE [1-HIC-62-81A] in AUTO.



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Charging Pump 1B Trip

_3_____ Page 17 of _6_1--41

Time ~ Position II

Normal letdown temperature is -100°F.

Applicant's Actions or Behavior

Note

RO

RO

ADJUST [1-HIC-62-78A] to obtain desired letdown
temperature, as indicated on [1-TI-62-78].

PLACE [1-HIC-62-78A] in AUTO.

Note
Letdown temperature may swing due to repeated actuation of TIS-62-79B/A on high
temperature causing TCV-70-192 to fully open.

IF necessary to stabilize letdown temperature due to
oscillations in CCS flow, THEN PERFORM following to gain
control of CCS flow through letdown heat exchanger:

Open the following breaker:
• Vital Instrument Power Bd 1-111 1-BKRA-250-NG/15-F

RO WHEN letdown heat exchanger outlet temperature is stabilized
at approximately 100°F, THEN

CLOSE following breaker:
• Vital Instrument Power Bd 1-111 1-BKRA-250-NG/15-F

(Step Should Be N/A)



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Charging Pump 1B Trip

_3_____ Page 18 of _6_1----41

Time " Position " Applicant's Actions or Behavior

Note
1-TCV-62-79 (letdown temperature divert valve) should be in bypass position if the
temperature reaches 140°F.

IF Mix Bed HI Temperature Bypass valve [1-HS-62-79A] auto
bypasses DI on high temperature, THEN

RO

RO

ENSURE letdown temperature returns to
NORMAL AND

PLACE demin in service using [1-HS-62-79A].

(Step Should Be N/A)

IF PZR level is on program and auto operation is desired, THEN

[a] IF [1-HIC-62-93A] deviation meter is off scale high or off scale
low THEN

PLACE [1-LIC-62-339] in MANUAL AND

ADJUST output until [1-HIC-62-93A] deviation meter is
approximately mid-scale.

[b] PLACE [1-LIC-62-339] in AUTO.

[c] PLACE [1-HIC-62-93A] in AUTO.



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Charging Pump 1B Trip

_3 Page 19 of _6_1---11

Time ~ p()~ition II Applicant's Actions or Behavior

PERFORM Independent Verification for following valve(s) that were
OPENED: (N/A one(s) not used).

RO/BOP

DES=C.iRJPTilON

~li -·FC\l-02.-72

~Ii -·FC\/.-62-73

~:li -·FC.\l-62.-74

Letclo\tvn Fliow Ils:olation

letdo\~rl Ori:fic.elso~.

Evaluator Note: The following Tech Spec evaluation is not specifically directed by the
ARP or SO performed.

Evaluate Tech Specs and Technical Requirements Manual for
Charging Pump trip.

SRO
• Tech Spec LCO 3.5.2 - ECCS Subsystems (72 Hour Action

Applies)
• TRM 3.1.2.4 - Charging Pumps - Operating (72 Hour

Action applies)

When technical specifications and Tech Requirements have been identified,
standby charging pump has been placed in service, and letdown restored, or at
Lead Examiner's discretion, proceed to the next event.



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

Op Test No.: NRC Scenario # 1 Event # _4_____ Page 20 of _6_1----11

Event Description: Steam Generator #1 Steam Pressure channel fails low (PT-1-2A)

TimA " Position II

Booth Instructor:

When directed, initiate Event 3

Applicant's Actions or Behavior

Indications available:
• Loop 2 Feedwater Flow Decreasing
• 1-AR-M5-A-A7, STEAM GEN FEEDWATER FLOW HIGH
• 1-AR-M6-B, A2, LOW STEAM LINE PRESSURE LOOP 1
• 1-AR-M6-B, A3, HIGH NEGATIVE RATE STEAM LINE PRESSURE LOOP 1

Crew

SRO

BOP

Refer to alarm response procedures

Direct entry to AOP-S.01, Loss Of Normal Feedwater, Sect 2.1
Steps 1-4

If SRO goes directly to AOP-I.06, then go to next page.

RESTORE steam generator level(s) to program:

a. PLACE affected level controller(s) in MANUAL:
BOP • FIC-3-35A, S/G-1

BOP

b. CONTROL feedwater flow on affected S/G(s) USING main
feedwater regulating valve controller(s) to restore level to
program.



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

Op Test No.: NRC Scenario # Event # _4 Page 21 of 61

Event Description: Steam Generator #1 Steam Pressure channel fails low (PT-1-2A)

[Time ~ Position II Applicant's Actions or Behavior

2. CHECK Steam Flow and Feed Flow

BOP Channels NORMAL. [M-4]

RNO: TRANSFER associated Steam Flow selector switch to
alternate channel:

BOP LOOP

S/G 1

TRANSFER SWITCH

XS-1-3D (FI-1-3A)

FLOW INDICATOR

FI-1-3B

Caution:

Feed Flow transients may impact core thermal power.

BOP

BOP

SRO

3. MAINTAIN steam generator level(s) on program.

4. CHECK S/G pressure instruments NORMAL.

GO TO AOP-1.06, Steam Generator Instrument Malfunction.

Evaluator Note: SRO may directly enter AOP-I.06 at next step.



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

Op Test No.: NRC Scenario # 1 Event # _4 Page 22 of _6_1---u

Event Description: Steam Generator #1 Steam Pressure channel fails low (PT-1-2A)

"T".

II Position ~ Applicant's Actions or Behavior

Direct entry to AOP-I.06, Steam Generator Instrument
SRO Malfunction, section 2.1

NOTES:
Channels I and II compensate their respective steam flow signals which input to the
STEAM/FEEDWATER FLOW MISMATCH alarms and S/G Water Level Control.

Channels III and IV input to the STEAM GENERATOR LOOPS PRESS LOW alarm.

VERIFY unaffected steam flow channel SELECTED:

• S/G-1, XS-1-3D

BOP PERFORM the following:

• PLACE affected level controller(s) in MANUAL:
o FIC-3-35A, S/G 1

BOP

MATCH steam flow and feedwater flow on affected S/G USING
main feedwater regulating valve controller(s).



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

Op Test No.: NRC Scenario # 1 Event # _4 Page 23 of 61

Event Description: Steam Generator #1 Steam Pressure channel fails low (PT-1-2A)

Time ~ Position II Applicant's Actions or Behavior

TRANSFER associated Steam Flow selector switch to alternate
channel:

BOP LOOP TRANSFER SWITCH FLOW INDICATOR
S/G 1 XS-1-3D (FI-1-3A) FI-1-3B

MAINTAIN steam generator level(s) on program.
BOP

PLACE main feedwater regulating valve(s) in AUTO.
BOP

EVALUATE the following Tech Specs for applicability:

e· 3.3.1.1 (3.3.1), Reactor Trip System Instrumentation

• 3.3.2.1 (3.3.2), Engineered Safety Feature Actuation

SRO System Instrumentation. (Action 17 Applies)
e 3.3.3.5, Remote Shutdown Instrumentation

• 3.3.3.7, Accident Monitoring Instrumentation.
(Action 1 Applies)



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

Op Test No.: NRC Scenario # 1 Event # _4 Page 24 of _6_1~I

Event Description: Steam Generator #1 Steam Pressure channel fails low (PT-1-2A)

Time II Position I Applicant's Actions or Behavior

NOTE 1:
Megawatt thermal indication on ICS (U 1118 and U2118) may be impacted by this failure.

NOTE 2:
If performing AOP in conjunction with AOP-1.11 for an Eagle LCP failure, then actions to

hard trip bistables should be delayed until Eagle system reset is attempted. Actions to
hard trip bistables must be completed within 6 hours UNLESS affected loop is restored
to operable status by resetting Eagle rack.

NOTIFY 1M to remove failed S/G pressure
instrument from service USING appropriate
Appendix:

SRO

SRO

LOOP INSTRUMENT NUMBER PROT CH
1 P-1-2A (P-514) I

GO TO appropriate plant procedure.

APPENDIX
A

When Technical Specifications have been addressed, Lead Examiner may cue the
next event



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Condenser Vacuum Leak

_5 Page 25 of 61

Time " Position "

Booth Instructor:

When directed, initiate Event 5

Applicant's Actions or Behavior

Indications available:
• O-M-12A, C-2, 1-RA-90-119B COND VAC PMP LO RNG AIR EXH MON INSTR

MALFUNC
• 1-AR-M2-C, C6, CONDENSER VACUUM LOW

• Condenser Vacuum degrading (Monitored on recorder or ICS), Air in leakage
increasing

Crew
Refer to alarm response procedure

Evaluator Note: Crew may recognize vacuum leak early and enter abnormal
procedure AOP-S.02, Loss Of Condenser Vacuum, prior to alarm. If AOP Entered
Directly go to Next page at NOTE.

VERIFY alarm via [1-P/TR-2-2] recorder.
BOP

VERIFY required number of CCW pumps are in service.
BOP

CHECK condenser vacuum exhaust on ICS using either:

BOP a. 1F2700A if 1-FCV-2-255 is closed
b. 1F2263A if 1-FCV-4-255 is open.



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Condenser Vacuum Leak

_5 Page 26 of 61

Time ~ Position II

BOP

SRO

Applicant's Actions or Behavior

IF condenser vacuum exhaust flow> 45 CFM, THEN ENSURE
1-FCV-2-255 OPEN.

IF alarm is valid, THEN GO TO AOP-S.02, Loss of Condenser
Vacuum.

NOTE:
Use of the highest reading operable condenser pressure instrument is conservative
and recommended by engineering.

MONITOR condenser pressure for turbine trip criteria.

BOP • CHECK turbine load greater than or equal to 300/0.

(MT Low Condenser Vacuum Trip @ 3.9 psia increasing)

CHECK condenser pressure less than or equal to 2.7 psia.

BOP
(1-AR-M2-C, C-6, CONDENSER VACUUM LOW @ 2.7 psia
increasing.)

ENSURE condenser vacuum pumps RUNNING.

BOP
(Operator starts 1B Condenser Vacuum Pump)



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Condenser Vacuum Leak

_5 Page 27 of 61

Time Position i Applicant's Actions or Behavior

ENSURE condenser vacuum breaker CLOSED.
BOP

CHECK required CCW Pumps RUNNING [M-15].
BOP

NOTE:
ICS points F2700A and F2263A will alarm if Condenser Vacuum Exhaust Flow is ~ 45
cfm.

DETERMINE volume of condenser inleakage USING the
following plant computer points:

BOP • F2700A

• F2263A

• F2260A



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

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Condenser Vacuum Leak

_5_____ Page 28 of 61

Time II Position II Applicant's Actions or Behavior

VERIFY inleakage value is < 45 cfm as indicated by both
F2700A and F2263A.

RNO:

PERFORM the following:

BOP • ENSURE FCV-2-255, Condenser Vacuum Exhaust
Bypass, is OPEN.

• IF greater than 5% RTP, THEN NOTIFY Chem Lab to
reevaluate Vent Flow Rate Monitor setpoint in
accordance with O-SI-CEM-030-415.0.

DISPATCH an operator to PERFORM the following:

a. CHECK loop seal on vacuum breaker [Turbine Bldg, 706'
elev].

b. CHECK the following components:

• Main Turbine rupture discs intact
Crew • Condenser shell intact

• Main Feedwater Pump rupture discs intact

• Main Turbine exhaust hoods
c. VERIFY Main Steam Dump Drain Tank level control

operating properly.

ENSURE control rods controlling in AUTO.
RO



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

Op Test No.:

Event Description:

NRC Scenario #

Condenser Vacuum Leak

Event # _5 Page 29 of 61

Time II Position II

BOP

Applicant's Actions or Behavior

CHECK condenser pressure STABLE or DROPPING.

IF NOT:

REDUCE turbine load to maintain condenser vacuum USING
one of the following:

• AOP-C.03, Rapid Shutdown or Load Reduction.
(preferred)
OR

• Valve Position Limiter.

Power Change not required, On Lead Examiner's cue, proceed to the next event



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

Op Test No.: NRC Scenario # 1 Event # _6....,_7....,8 Page 12..- of _6_1---41

Event Description: Main Feedwater Pump A trip, MD AFW pump 1B-B Airbound, Main Feedwater
Pump B Speed controller fails to 0%.

Time " Position II Applicant's Actions or Behavior

Booth Instructor:

When directed, initiate Event 6 (Events 7, and 8 previously activated or
automatically initiated)

Indications of Main Feed Water Pump A Trip:
• Main feedwater Pump tripped Alarms
• Decreasing Feedwater flow to all Steam generators.
• Turbine and Reactor Runback

Indications of MDAFW Pump 1B-B airbound:
• Pump running with proper valve alignment and no indicated AFW flow to loops

3 and 4.
• Low discharge pressure and pump amps.

Indications of Feedwater Pump B Speed control Fails to 00/0.
• Main Feedwater Flow rapidly decreasing
• Main feedwater pump B speed rapidly decreasing

Crew
Announce MFP trip and Monitor Turbine/Reactor runback, S/G
levels and Running Main Feed water pump response.

Evaluator Note: Crew may only complete a small portion of AOP-S.01, if any, prior
to second MFP Speed Control failure (3 min after MFP A trip) resulting in reactor
trip.

Also, crew may elect to trip the reactor as a conservative action during runback
since TDAFW pump is not available and if they note the condenser vacuum spike
during runback due to main steam entering from steam dump.

If Rx Tripped crew will not enter AOP-S.01.

SRO
Direct Entry into AOP-S.01, section 2.3.



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

Op Test No.: NRC Scenario # 1 Event # _6....,_7....,8 Page 31 of 61

Event Description: Main Feedwater Pump A trip, MD AFW pump 1B-B Airbound, Main Feedwater
Pump B Speed controller fails to 0%.

Time " Position "

BOP

RO

BOP

Applicant's Actions or Behavior

VERIFY turbine runback
to less than 72 % load (-880 Mwe).

VERIFY control rods inserting automatically
to match T-avg and T-ref.

ENSURE running main feedwater pump FULLY LOADED:
Speed controller output at maximum.
[M-3, SIC-46-20A or SIC-46-20B]

Evaluator Note: Crew should identify Airbound AFW Pump prior to or during
performance of the following step. When identified, crew may stop the pump or
dispatch personnel to check the pump locally prior to stopping it.

Following field report on pump status, crew should also initiate venting of the
pump casing.



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

Op Test No.: NRC Scenario # 1 Event # _6....,_7...,8 Page ~ of _6_1---t1

Event Description: Main Feedwater Pump A trip, MD AFW pump 1B-B Airbound, Main Feedwater
Pump B Speed controller fails to 0%.

"
II

Applicant's Actions or Behavior

ENSURE AFW pumps started:

a. MDAFW Pumps RUNNING. [M-4]

b. TDAFW Pump RUNNING. [M-3]

BOP c. TDAFW Pump LCVs OPEN. [M-3]

d. MDAFW Pump recirculation valves CLOSED: [M-4]
• FCV-3-400
• FCV-3-401

Evaluator Note: Second Main Feedwater Pump speed control failure will likely
occur prior to or around this step.

RO

SRO

Recognize main feedwater flow decreasing and attempt
manual speed control

Direct /Ensure Reactor trip based on decreasing SIG levels.

Reactor trip terminates this series of events.



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

Op Test No.: NRC Scenario # Event # _9_&_1_0 Page ~ of _6_1_-11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, Sl Pump 1B
auto start failure.

Time II Position ~ Applicant's Actions or Behavior

Booth Instructor:

Remaining Events Automatically initiated.

Indications available:

1A shutdown board di.fferential Fault (5 minutes after Rx Trip)
• Loss of Train A Equipment including:

o Last Aux Feedwater Pump 1A.
o Last Charging Pump 1A.

• Emergency DIG Start (Cooling water not available)
• Multiple alarms

1B safety Injection Pump auto start failure (When 51 actuated in FR-H.1)
• Green Light on Handswitch
• No Pump flow or amps

SRO

RO

Directs transition to E-O, Reactor Trip or Safety Injection

VERIFY reactor TRIPPED:

• Reactor trip breakers OPEN

• Reactor trip bypass breakers DISCONNECTED or
OPEN

• Neutron flux DROPPING

• Rod bottom lights LIT

• Rod position indicators less than or equal to 12 steps.



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 34 of _6_1----41

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, 81 Pump 1B
auto start failure.

Time ~ Position Applicant's Actions or Behavior

VERIFY turbine TRIPPED:

BOP • Turbine stop v~lves CLOSED.

VERIFY at least one train of shutdown boards ENERGIZED.
BOP

EVALUATOR Note: 51 not required at this point crew will transition to E5-0.1 in
the next step and continue until FR-H.1 is required following 5D Board Differential
fault. The exact Transition is crew dependent therefore steps may be included
that are not performed in E5-0.1.

DETERMINE if 81 actuated:
• ECCS pumps RUNNING.
• Any SI alarm LIT [M-4D]

(RNO)

RO

DETERMINE if 81 Required:
a. IF any of the following conditions exist:

• S/G Pressure less than 600 psig
OR
• RCS pressure less than 1870 psig,
OR
• Containment pressure greater than 1.5 psig

THEN
ACTUATE 51

(NOTESINOTREQWRE~

b. IF 81 not required THEN PERFORM the following:
• MONITOR Status Trees

GO TO E8-0.1, Reactor Trip Response



I Appendix D Required Operator Actions Form E8-D-2 I

Op Test No.: NRC Scenario # 1 Event # _9_&_10___ Page 35 of _6_1
11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time ~ Position " Applicant's Actions or Behavior

EVALUATOR Note: During performance of ES-0.1, at some point Shutdown board
1A will be lost. Crew should note that the 1A DIG has no cooling water and
-emergency stop it. If not addressed by crew early, if will be addressed in AOP-
P.05 as discussed below.

Crew may designate one of the ROs (most likely the BOP) to perform AOP-P.05 for
Loss of Shutdown Board when it occurs. Details of AOP-P.05 are at the end of
this event guide just prior to event guide for ES-0.5.

8RO

RO

BOP

Enter and direct E8-0.1, Reactor Trip Response

MO'NITOR 81 NOT actuated:
• 81 ACTUATED permissive DARK [M-4A, D4]

VERIFY generator breakers OPEN.

MONITOR RCS temperatures:
IF any RCP running,
THEN

RO CHECK T-avg stable at or trending to
between 547°F and 552°F.

(RNO Next Page If Required)



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

Op Test No.: NRC Scenario # 1 Event # _9_&_10___ Page 36 of _6_1
11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time " Position " Applicant's Actions or Behavior

(RNO If Required)

IF tempe:ratureleS;5 'than~ ·54·1Q F
g:nddropping'r
TH:E:N
PER.FORM thefoil.lowing:

It EN:S::U:RE steam d:um~psand

atmiosplh:eri:c reUefs :CL:OSED~

b'j EN·SJU:RE S/G· ,blow~downi·salati·~on
v'alves :C. ::IED:~

C.~ IF cooldown con·tinues,
TH:E1N:
PERF;ORM thlrolll:·owing:

1) CONTROL total' 'feed flow:
US:ING:EA··~:Sj M.anus.:il:Con:trol of

BOP A:FW Flow..

2) INTAIN totalfe~ed n:ow
g:reat:er than; 44·0· g:pm
UNTIL narrow :range leYe~

g;rea!,er·than :100/1)
in~ ·.t least on::. SlG~

3) D!]P:RESS RES'ET
o:n M:S·R control 'panet

4) IF an·yM:·SR temp eontrOl~valve

faUs to <=108e,:
THEN
liSOLATE H:P Iteam to: 'MSRI~

d~ liFcoolldown stUI oontinues J

T 'N
:C:lOSE M·SIV·s a::nd b:Ylpass vlh,8S,.



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 37 of _6_1---11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time II Position II

BOP

RO

Applicant's Actions or Behavior

8:.T..avg lessl1hil:n650o'f,.

b~ MFW regulating valve:s :CLOSED~

c~ M!FW'rs:gulati'ng bypass v'alve controU:sr
Q:utputs ZE.RO~

d~ MFW i90Ia'tion: y,alv&s ClOSED~

e~ MFW pu'mps TR'IPPEOi:

f MFW flaw ZE,R:O~

go. To: feed 'now to SlGs
greater than 44:0 gpmi~

Rod :botto;m lights LIT

.. Rod :positi'on indi rs
[I:sss than or equ:a'ilo 12 ,It.iP'S~

b., M:O:NllTOR ReS temiperature:

• T..avg grea:ter tha,in 540~F

if any ROP runn:j;ng

• T·co~d gireaterlhan 5~F
if all' R.CPsltopped~



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

Op Test No.: NRC Scenario # 1 Event # _9_&_10___ Page 38 of _6_1~I

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, Sl Pump 1B
auto start failure.

Time II Position "

BOP

Applicant's Actions or Behavior

ANNOU:NCE reactortrip
U"SING PA systemLt

a~ CHECK pressurizer level
g:re8'terthan :17%~

RO b~ VERIFY chargin:g INSE:"RVJC""E~

c~ V'iERIFY letdown :INSeRVI:CiE~

d~ CH K pr:esS'Ulri"zer level
trendin::g 25%
(:"n,ormal ra:nge 2"0% to, 30%)..

RO

a~ :Pres:surizer:pres$u:t8
gre,at,erlhan 1870 paig ~

b~Pres$urjz:.rpres,ure

It.bleat or- trend'ing to 2235psig
(normal range 2210 p',519: to" "
2260 psi:g),*

MAINTAIN SiG :narrow ran::ge 18\"8Is:

BOP a~ Gr"eater" "than 1:0%~



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

Op Test No.: NRC Scenario # 1 Event # _9_&_10___ Page 39 of _6_1
11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time II Position II

BOP

Applicant's Actions or Behavior

ViEIRIFY AC bU\8Ses EN'ER:(3\IZ1ED:
from start bus;ses&

C,AUll0N Armll:ngsteaJmd1ulmps inpiressu:re~ :M:o::de wiith: :demand I·i~g:nal

presen:t :oQulld res1ult:ln ra:p::id: RCS·cool:down:.

iDElERMIN!E :if steam d:um:plo CQndienS,er
llvaUable:

a~ CHECK condenser AVAILABLE:

.. v9: CONDENSER IN:'r·EiR.LOCK
permis:,siv:e ll'T: [M-4A. E,6]

BOP

• A'I leas,t one lhltact SlG MSIV
OPENj.

b,~ p' ··Est.a:mdum~pl in~

ST'EAM PRESS mode:

1) PLACEsts'8:m:dumiPS h,~ 0IF'f,..

2) ENS:URE steam dumps~ :in
steam ·press:u:f:& modle~

3) ENSURE z:erooutpUl (dem,snd):,

:4) PLA:CEstea:m:'dum·ps i:n: ON~

5) .ADJUST :st:ea:m:dump :controllelf
set-po;jint to 84% (1005 iP·slg)
in'AUTO~



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

Op Test No.: NRC Scenario # Event # _9_&_1o Page i2.- of _6_1~,

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time ~ Position II Applicant's Actions or Behavior

Evaluator Note: It is assumed that transition to FR-H.1 will occur prior to or at this
step. Transition should be based on Red Status tree path when the last AFW
pump is lost due to the loss of the shutdown board.

Enter and direct actions of FR-H.1" Loss of Secondary Heat
SRO Sink.

C~AUTI:ON Feeding an Intact or Rup:t:ured ·SlG i:spreferred to feeding a Fa:u:tted SlG~

Th:erm:al: stresses :from fe:ediing a Faulte:d S/:G:co:uld ru:p'ture tub:es:,
res,ultin,g in .3) F:aultedl-A':ND·,jRu;ptu~redS.lG.

• T'ot:a:1 reed fl!o:\'vless tha.n44:tJi g'p:m
due to operator actio,n

BOP directe:d! by ar~othefprocedure~

AND

• Tctal feed flo,\,tlCapabi:lily
o,f gre::ater tha:n 440gpnl
AVAlliLA,BLE.



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1_0 Page ±:!..- of _6_1_-41

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

I Time ~ Position II

RO

Applicant's Actions or Behavior

MO:N'I:TOR. R.v"lSTI·evel
,greater tharl 27·'~/~.

d.. ReS ·pfessure greater tharlany
BOP nQ'rt-Faulted SlG pre;ssure..

b.. ReS temperature
greater than 350,o·F.

RO

RO

MiO·NITORa!t least 'oneCC:P av,a;i:laible~

(RNO Required since Last CCP was lost with the SD Board
Differential Fault.)

(RNO)

ST',OP an R:Cp:s.

(RNO)

SRO GO TOCauti:oinprior to Step '1tL



I Appendix D Required Operator Actions Form E8-D-2 I

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 42 of 61----II
Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B

auto start failure.

-r.
" r\osition II Applicant's Actions or Behavior

CAUTlON Any :d:elayin co=mpleting Ste)ps 16 through 19 could resul··t in ·fu=el damage.

RO

Evaluator Note: Crew should identify and start SI Pump 1B that failed to auto start
from SI signal prior to or during this step.

CRITICAL
Task 1 
Part 1

RO

VERIFY R.=CSfeed :p=ath:

·il. CHiECKECCS :pump :status::

• At leas,! :one:CC:P
RlJNNI!NG

OR

.' At leaSt one: SI piu:nlp
RUiNNllNG~

(RNO require is 81 Pump not previously started)

START ·pumps.

. ·IF iNO =CCPor s:r :pu:nlpcanbe startedr

RO THE:N
PiER.F=ORM· the foU=Qwi:ng:

(Rest of step N/A 81 pump should be started)



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

Op Test No.: NRC Scenario # Event # ....9_&_10___ Page 43 of _6_1__
11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, Sl Pump 1B
auto start failure.

Time ~ 1""\ ••

RO

" Applicant's Actions or Behavior

VER\!lFY ECCS v·alve a,li,g:n:ment for
rurln:ing pum:ps:

1) CCP suciioAflaligfled to' R.\"lST:

• LC\I...<62-~J35 orlGV-62-,'136
ClP:E.N

• lC\/...io.2-13:2 or LC\l-62.-"133
CLOS!ED

2) CePIT valves OPEN.:

• FC\t-63-25 Of FC\l_6:3·-·26

• FC\/-f33-39 or FCV-63,-40

3) 81 !PumpsuctjO'fl~va]ves. OPEN:::

• FC\l-63,-·5

• .FCV-6341 (Tra:in ,A)

• .FC\l-6·3-48 (Train B,)

4) SIPunl.p injecti:oJ1ValvesOPEN:

• :FC\f.-63-22

.' !FC\I-6·3-'152 (Trai'n: ,A)

• iFC\I-63-153 (TrainS)



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 44 of _6_1---11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

A licant's Actions or Behavior

CRITICAL
Task 1 
Part 2

RO

RO

a.. C:HECK. povver too pressurizerPO'R:\1
o·liock·vailvesAVA.1LABlE.

b'T CH:ECK pressurizerPOR.Vb:l,ock
va.b/e:s OPE.N.

c.. O'PE'N botih pressurizer POR\/s;~

(Power will be available to only one block valve but it should
be open)

CHE,CK R'eS bleed path AD:EQ:UAT'E:

• B,othPre~ssurizer POR'/sOiPEN

• B:oth PressllJrizerPOR\1 :b,I',ock
valves OPEiN~

Evaluator Note: SRO should direct ROs to perform substeps of the following step.

PEiRFO::RM th,e fOUo\iviin,g
\fiJHllE COlltinuing v/iOfh thisproc,edu:re:

SRO
8L E·-OJR:eac:torTrip :or Sa"fetyl:nj,ectioll~

Steps 1 1througtl·4 ~

D. E:S-O~5lEquipnlent \(errficati:ons~

(ES-O.5 Included at the end of the Event Guides)



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 45 of 61

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time " P ee /I
OSluUl1 II Applicant's Actions or Behavior

MAllNTAIN .RCS h:eat reinloval:

RO • ECC:S fIO\V

• Pressuri.z:er POR\/s ()PEiN.

RO

RO

RO

RESET ·SI signal.

M.OiNIT:OR. controll ai:r tocont.aiJlt11ent
[P:anel BK. :an:d6l]

• '1·-FC\I_32-8;O :(2-:FC,V-32-81)
Tra:in Aes·sential aiirO:PEN

.'1-:FC\I-32-""102 (2:-·F·C\l-32-1H03)
Tra:in B :ess,entja] air OPEN

• 1-iFC\f-:32-"110 :(2,-·F·CV·-32-~li '11).
Non-essential oj;.. OPEN



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 46 of 61
----II

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time ~ Position II

RO

Applicant's Actions or Behavior

M:O'NllTOR i:fcontaiflment spray
requim,,:ed:

ai,. C,H:ECK thefQno~vjn:g=:

.PhaseBAC:TUATED

O:R

• C;ontainnle'nt pressure
gre~ater than ,2.8 -Pisig'w

(If NO, proceed to step to check RHR status)

(If YES, Continue)

b,. iENS:URiE c()ntaiinments:pra:y'
1::NITIATEiO::

1) :Co:l'ltainmentspray pumps
RUNNIN'G,.

2) :Colntainrnent 'spray lhe:,ader
iiso:l,atio:nvalvesFC:'V-'72-39:and
F':CV~72-2,O'PE:N ~

3)Containnlent spray rec:irClJlatjo:n
valves toR~"lS'TFC'V-72-34

B!t1:dFCV-72-"'13 ClOSiED,.

4)Contai:nmelltspra:yh:eade'f flovv
greater than 475:0 gpm pe~r trairL

:c., WHEN '"1::0 min:utes :haveelapse:(J
T:HE:N

BOpVE'RlFY containment air return fallS
RUjNiNING~



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 47 of 61

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, Sl Pump 1B
auto start failure.

Time II Position " Applicant's Actions or Behavior

Operatio!n ofRH:R pumps for ·gre::ater than 100 m·i~n:utes wi:th miniflow
valves o:p:,en: an:di iNO CCSfiow to RHRheatexc'hange:fs :could result
j·n pu:mpd!amage.

CHE'C:K RHR. statLJs~:

RO a.. :C:H:ECK iRH~R pUnll=lsRUNiNIN:G

BOP b. CHiECK CCSALI.GNED
to R,H'R heatex,chan,glers.~

MlO·NI[TO~Rif :conta:i:nment spray
sho,uld be slo·p'ped:

a.. CH·ECK any containment sprel"'y
punlp R.U:NNING~

b. CHECK conta·inme:nt presslure
le'ss: than 2Jlps:i;g.~

(If NO, Proceed to Monitor Containment Vacuum Control)

(If YES, Continue)

RO
C. CH·ECK co,ntaitlment s·p,r,ay· sUicli:Ofl

alj'gn:ed t'oR:\~VS·T_

=di• RESET co;ntainment spray.

e.STO'P cOf1!tainment s·p:ray iP=umps a'n=d
lPLACE ·jinA-.AUT:O.

f.. C·l,OSE. co:.nta=inme:nt s,·pra:y' disJcharg=e
valv·es::

• ·FC:\1-7·2·-39r Traill A,

-FC·\f-l.2-2J' Tra:in iB.



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

Op Test No.: NRC Scenario # 1 Event # _9_&_10 Page ~ of _6_1
11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time ~ Position ~ Applicant's Actions or Behavior

M:O:NITORiif :containment VaCtHJnlCOnrrO:!

s!hcJuldbe returned to norma~.:

ai. C·H:ECK co:rttairtme:nl press;ure
h~:ss ttlan "1 JJpSi:gL

RO b.. VERil:FY co,n'ta'in·nlentvacuum re~lief

isola.tiof1V8.1·\leSC'PE:N: [jp:a:neI6K]

• FC\f._·30-460PEN

• :FC:\1.-··30-47 OPEN

CRITICAL
Task 2
Option 1

BOP

A,TTE:MPT toestablis.hA,F~'Vflo·'V.1 to'
at (least one SlG:iJl the foUow;:ng ;order :of
priority-- lntact?: RU'ptured~ iFaulted:

a. C:H·ECK'SlG blowdo:V~ln is:olation
va[\le:s CLO:SED.

b.. CH:ECK c;oinlro·1 roonlEndicati:ons for
c:aJus,e at:' AF\t\! 'fa;i:lu;re:

• CSTI,evel'

.' AF'vY: p:umppo·\~ter sup'p:ly'

• .AF\Al valve ailigflm:ent

(Step Continued next page)

Evaluator Note: If not previously performed crew may initiate venting of AFW
pump at this point. I



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

Op Test No.: NRC Scenario # 1 Event # _9_&_10___ Page 49 of _6_1----41

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, Sl Pump 1B
auto start failure.

Time II Position II

BOP

BOP

Applicant's Actions or Behavior

1)EN.SiURlE t.y\lDAF\rilpiumps
RU:NNIN:G~

2) iENSiUREAF\{V le:ve·1 c;():ntrol
Val\le:s OPEN).

3) IEN·SURE rv1DAF'\~V re:circ.ulatj:on
val·vesFC~V-,3-400and

iFC:V-3-4·01C:L:OSE.D ~

:di.• ;ES:TABllS·HTD ,AF'\~~f pumpfl:ow:

(TDAFW Flow not available due to tagout)

'e. iMO:N:IT:OR AiF\Al flov~f avaHabl·e
to: :at il,eastone SlG~

(If Yes, Proceed to step to control Control Feed Flow)

(If NO. Continue)

Evaluator Note: If AFW flow established by venting AFW pump, crew will go to the
last step in this event guide to Control Feed Flow to S/G. Steps beginning on the
next page will not be required.



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

Op Test ,No.: NRC Scenario # 1 Event # _9_&_10 Page 50 of 61

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time ". Position II Applicant's Actions or Behavior

NOTE

CRITICAL
TasK 2
Option 2

C:ontaiJHllent pressure greater than '1.5 psi,g'vvill prevent opening PVV isolation
val'ves untiiSI signal rsblockedusing EA-99-'"1' ~ B,Jockin:gAutoSI Si:gnals~

ATTEMPT toestabhs,f't 'fe:edf~ov\f

fromcond:ens,ate system:

:a,.NOTIFY ~~1:'1(3 to perfornl 'EA~99-1 ~

:Blo:ckjilfil9 Auto: Sls:i,gnal:s.

b~ CH;ECK ct)ndensate sy,sie:111
f'N' SER\lICE:

BOP .H:Qt)~,:ellpunl:ps

.: C:ond:ensaleb:ooster p:um:ps

c. iB:lOCK ·SI signals:

• L,Q\lif pf.es~s:uri'zerpressure S:I

-L,o\ly steanll:ine pres,slife SI.

(Step Continued next page)

.PR,ESSUR,!'ZE:R S:I 'TRAINS A &: B
lBLO:C,K'EDpermiss:ivelIT
[lPv1-4,A·f B4)

BOP .~ S'TEA~f~'liliNEP'RtES:S IS,OLlSl
tBLOCKRATE 'ISOilENAB:LE
permissi've L'IT [J:rv1-4A~ A4l

RO e~ C,H'ECK Cionlt'a:;'nnlent pre:ssiure
le'ss than1.5ps,:i:g:,.

BOP (If NO, Skip next step until auto SI signals Blocked)



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 51 of 61

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time II Position ~ Applicant's Actions or Behavior

f. C:H'ECKFVVi:so~atlo!nvah.{es 'Op:E.N~

(RNO if Required)

PE:RFOR.M the fOU'O\~li:ng:

'1) EN.SURE rVlIF\t\J reg valve controillers
inP\~A,N':U:Al andoutpul Z.ERO.

2) EN,SU!RE ~4qiF\lV bypas.:s regvajllve:
controllers in rvlANUAiLaf]d Olltput

BOP/RO ZERO~

:4) CYCLE rea.ctor trip bre,akers.

6) O:PENFV\f: isol·ati:on valves
for intact SlGs.

BOP

BOP

g. AL;IGNcon'die:nsat.e: ff()\"lpat:h toSIGs.
USillNG EA-·2-2~: Estabilr;s;hing
Sec::ondary Heat Si:nkU'siinig rv1a:in
iFee:,dwa;ter o'rCo:ndetl:sate: Systen1 ~

h.. CHIECK C:ond,ens,ti;t.e flo'lvpa:th
estabili~s·h·ed:

• At least one Feed\"\late:rlsoliatj:on
\lah/e OPEN

• Ciondens,ate flo1i\tpath to SiG
ellilgned.



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

Op Test No.: NRC Scenario # 1 Event # _9_&_1o Page 52 of 61
-~I

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time II Position II

BOP

Applicant's Actions or Behavior

i. ·D:EPRESSU:,RIZE.o,neSlG
U·S111NlG SlGatnl0:spheric rel:ie=fvalve:
UNTil c,a~ndensateflOVi es.tablished:

1;) EiNSiURE a·ll· ,~1SI\1 arl=d rvlSllV
'b:ypa;ss valves CLOSED.

2) D:UM'P steam fro111 ,one Intact SiG
at rnaxinnum rate, USING ·SlG:
atnlosplleric relief~talve ..

J. C:ONT'INiUE de'pressurizallO,[1
UNTil co~ndensateflow
estab:li:shed.

K. WH·EN conaens:ate fI':ow' estab;f:ish;ed,
T1HEiN
iPERF:ORM thefollo\h.ling:

BOP 61) STOlP SlGdelpress,uri.zati{,)In.

2) 'C·ONiT1ROL: pre:ss:ure inse:l=ected
SlG as ne=cessary to naaintai'll
condensate flow ..



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

Op Test No.: NRC Scenario # Event # _9_&_1_0 Page ~ of _6_1__
11

Event Description: Loss of Heat Sink Feed/Bleed - 1A shutdown Board differential Fault, SI Pump 1B
auto start failure.

Time Position i Applicant's Actions or Behavior

a. C·H..ECK C,:oreExitT·CiS :STA:BLIE or
D:R:OPPIN·G~

b. C·H'ECK\t'ifde range leve~

BOP on selectedSlG
greaiter thatl ·~1 O~lo [30~?b AD'"]

c.. CONTR,:Ol SiG feedfl,:o\~laS

ne,:ces:sary to restorenarrovv lrang;e
leveoliin sele;ctet] SlG
betwe:en ~l:O~io 1[25q·~ AD'I] acned 50i~l:~ ..

Scenario may be terminated when crew has established feedwater flow from either
AFW or Condensate.



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 1 Event # AOP-P.05 Page 54 of 61-- --
Event Description: Equipment Verifications

~.

Position II Applicant's Actions or Behavior

AOP-P.05 Actions

Evaluator N'ote: Operator may discontinue early to assist with loss of heat sink

BOP Enter and perform AOP-P.05 Section 2.1 Reader-Doer.

Indicating Hghts for the turbine throttle) gQve:mo:r~ interc:e'pt &; reheat-stop valves are
de-energized.

CA:U:TIOiN· 1:

CA:U'TION2:

Restori'ngsealco~o:ling loan overh:eatedRC·P seal could: resu:l·t in
R.:C·Psealdam·ag:e or steam v:oiding inCCS,.

Opera:ti:on :c:f Rep:s: 'fo,rgreater than 2 minutes w'ithout ecs coollngto
oil coole:rs win resu.l;t 'in .bearin:g te::mperatures greater than 20,oa:F:.

Appendix D

BOP
g·eiaJl irnjectio,nfto'\f~l'

OR

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.:

Event Description:

NRC Scenario # 1 Event #

Equipment Verifications

_A_O_P_-P_._05__ Page 55 of _6_1----11

Position A Iicant's Actions or Behavior

C,C:P and S:IPum:psmayexlpe'r,ien:ce, b:earin:g, 'failliu:re '10 :minute:s
after 10:55 of ERC:W cool:i:n:g~

E:N,S:UR:E t\i'loT'raiin A,E'RC\t~J Pllmps
IN S,ER\lICE:

Appendix D

BOP

BOP

BOP

BOP

• K-A ER,:C PUll1:P

• R-A,ERC' P:urniP'

E:N,SUR'E Di::es€,t, Gen,eratofsRUN::NIN<3: a\t1d
E,:RCV\(' A:LIGNE:D to aIJ,DttGs.

(RNO if not previously performed)

'EM:ER,G':EN:C:'Y S,TOP any :DlG
'\Jvith NOERClif\1 cO()iling ,avaijlabl:e~

E:NSUR'E 1:S-B,CCSPunl;p
supplying Tra:in ACC:S_

MONI,:TOiR REACTOiR COOlANiT' PlJ~liP'S
fvl0TOR THIRUST'S:EAR,JNG TE,r~~1PH:IGH

alarm DAR:K, [1-,Pv1,--5B r E-:3],.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 1 Event # AOP-P.05 Page 56 of 61-- --
Event Description: Equipment Verifications

...... II Position ~ Applicant's Actions or Behavior

CH1ECK JERel'" sUpp,t')f h!ead:er pre"SSLJre
NO:RfVl,AL::

BOP
• '1 (,::'2')::-PI...67-493, b:,e'bi't,eenSO p,·.sia" .: r._

and 120ps:ig

CH~ECK c:h:arging IN SEiR\lICE:
BOP

IF R.'eac,to:ris criticalr:THEN
BOP EVA:lUATE,CilO,SiliNG 'T:D:AF'\~~l LC\ls

topreve:nt 'RC,Scoo,ldov"r~

P:E:R:FOR,M A:ppendii,x M'l Potenti:alTech
BOP S:pec ,Impacts~w

(May be performed later)

NOTE 1: 1-~tl1-7 Instrument Ra:ck A is normaUy'poviered frorn 480V ShutdovvnBd ~l,A:1-A~

P::ovier loss results in loss ofvari,ous radmonitors!: boric a'cid fl,-o\l\( indication, and
:other ril'lCR r;ndicatr:onsand Gontra;I's~

N'OTE2:': R,esto!ration :ofpovi=er to Instrument :R,ack ,A may cause LC;'V-;6-1(16B to op!enl'
resu~ting in c:ortdensate syste:m 'rlo'\i\/ changes,.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 1 Event # AOP-P.05 Page 57 of 61-- --
Event Description: Equipment Verifications

Time ~ Position II Applicant's Actions or Behavior

RESTO'RE povverto '1-,rvl-7Instrument .Rac:k .A
b'yplacing ilnstrume'nt R,ack ,A Transfer Sv,\titch
to A,LTER:NATE positi:on.
[1-'[\i1-1 r oliddf:e s\:'.qit:ch]

Evaluator Note: remainder of procedure will most likely not be complete due to
Loss of Heat sink and is therefore not included..

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 1 Event # ES-O.5 Page 58 of 61--
Event Description: Equipment Verifications

I Time I Position ~ Applicant's Actions or Behavior

ES-O.5 Actions

CHECK ERCW system operation:

BOP • VERIFY at least four ERCW pumps RUNNING.

• VERIFY DIG ERCW supply valves OPEN.

VERIFY CCS pumps RUNNING:

• Pump 1A-A (2A-A)
BOP • Pump 1B-B (2B-B)

• Pump C-S.

VERIFY EGTS fans RUNNING.
BOP

VERIFY generator breakers OPEN.
BOP

VERIFY AFW pumps RUNNING:

BOP • MD AFW pumps

• TD AFW pump.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 1 Event # ES-O.5 Page 59 of 61--
Event Description: Equipment Verifications

Time II Position II Applicant's Actions or Behavior

NOTE
AFW level control valves should NOT be repositioned if manual action has been taken to
control S/G levels, to establish flow due to failure, or to isolate a faulted S/G.

CHECK AFW valve alignment:

a. VERIFY MD AFW LCVs in AUTO.

BOP b. VERIFY TD AFW LCVs OPEN.
c. VERIFY MD AFW pump recirculation valves FCV-3-400

and FCV-3-401 CLOSED.

VERIFY MFW Isolation:

• MFW pumps TRIPPED
• MFW regulating valves CLOSED

BOP • MFW regulating bypass valve controller outputs ZERO

• MFW isolation valves CLOSED

• MFW flow ZERO.

MONITOR ECCS operation:

VERIFY ECCS pumps RUNNING:

BOP • CCPs

• RHR pumps

• SI pumps

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 1 Event # ES-0.5 Page 60 of 61--
Event Description: Equipment Verifications

Time II Position ~ Applicant's Actions or Behavior

VERIFY CCP flow through CCPIT.

• CHECK RCS pressure less than 1500 psig.

BOP • VERIFY SI pump flow.

• CHECK RCS pressure less than 300 psig.
• VERIFY RHR pump flow.

VERIFY ESF systems ALIGNED:

• Phase A ACTUATED:
0 CONTAINMENT ISOLATION PHASE A TRAIN

A alarm LIT [M-6C, B5].
0 CONTAINMENT ISOLATION PHASE A TRAIN

B alarm LIT [M-6C, B6].

• Containment Ventilation Isolation ACTUATED:
0 CONTAINMENT VENTILATION ISOLATION

TRAIN A alarm LIT [M-6C, C5].
0 CONTAINMENT VENTILATION ISOLATION

TRAIN B alarm LIT [M-6C, C6].

BOP • Status monitor panels:
0 6C DARK
0 6D DARK
0 6E LIT OUTSIDE outlined area
0 6H DARK
0 6J LIT.

• Train A status panel 6K:
0 CNTMT VENT GREEN
0 PHASE A GREEN

• Train B status panel 6L:
0 CNTMT VENT GREEN
0 PHASE A GREEN

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 1 Event # ES-O.5 Page 61 of 61-
Event Description: Equipment Verifications

Time II Position ~ Applicant's Actions or Behavior

MONITOR containment spray NOT required:

• Phase B NOT ACTUATED

BOP
AND

• Containment pressure less than 2.81 psig

• Ensure Containment Spray is actuated

VERIFY pocket sump pumps STOPPED: [M-15, upper left
corner]

• HS-77-410, Rx Bldg Aux Floor and Equipment Drain
BOP Sump pump A

• HS-77-411, Rx Bldg Aux Floor and Equipment Drain
Sump pump B.

DISPATCH personnel to perform EA-0-1, Equipment Checks

BOP Following ESF Actuation.

Appendix D NUREG 1021 Revision 9



I Appendix D

Facility:

Examiners:

Sequoyah

Scenario Outline

Scenario No.:

Operators:

2 Op Test No.:

Form ES-D-1 I

NRC

Initial Conditions:

Turnover:

1000/0 Power BOL

Turbine Driven Auxiliary Feedwater Pump OOS for maintenance.

Maintain Current Plant conditions.

Target CTs: Isolate Steam flow and Feedw~ter flow to ruptured S/G prior to initiation of RCS
Cooldown to target temperature.

Cooldown RCS to less than or equal to target temperature prior to RCS depressurization.

Depressurize RCS to meet E-3 depressurization criteria prior to S/G overfill (100 % S/G
dome level from simulator computer variable).

Event Malf. No. Event Type*
No.

1 ED16A TS-SRO

C-SRO/BOP

2 RW01E TS-SRO

C-SRO/BOP

3 RX11B TS-SRO

I-All

4 TH05A TS-SRO

C-AII

5 N/A R-ATC

N-SRO/BOP

6 ZDIHS621 C-SRO/ATC
38A

7 TH05A M-AII

8 FW09A C-BOP

9 RC06A C-SRO/ATC

Event Description

125 DC Vital Battery Charger I failure. Tech Spec evaluation.
Crew initiates placing Spare Charger in Service to Vital Battery.

ERCW pump N-B trips. Requires .placing standby pump in service
and AOP M.01 performance. Tech Spec Evaluation.

Impulse pressure transmitter PT-1-73 fails low resulting in rod
insertion and manual rod control. SRO will direct AOP-1.08 to
remove from service and transfer steam dump system to
pressure control. Tech Spec Evaluation.

Steam generator #1 tube leak of approximately 15 gpm requiring
rapid plant shutdown. Tech Spec Evaluation.

Perform rapid plant shutdown using AOP-C.03. Manual Rod
control will be required.

Emergency boration valve (FCV-62-138) will not open from
control room handswitch. Normal boration required for shutdown.

Steam generator tube leak increases to tube rupture (-400 gpm)
requiring Rx Trip and Safety injection.

Motor Driven Auxiliary Feeedwater pump 1A-A fails to Auto start
requiring manual start.

Pressurizer Spray valve fails full open during RCS
depressurization in E-3. Stopping RCPs (at least #1 & #2) to
terminate depressurization required.

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

Appendix D NUREG 1021 Revision 9



I Appendix D Scenario Outline

Scenario 2 Summary

Form ES-D-1 I

Shortly after assuming shift, 125 Volt DC Vital Battery Charger I will fail. Crew will diagnose the failure and
initiate Vital battery I transfer to the spare charger. SRO will evaluate and enter applicable Technical
Specifications.

After addressing the charger failure, Essential Raw Cooling Water pump N-B will trip. Crew will start the
standby pump and perform the AOP which will require realigning the Standby pump for Emergency start
also. SRO will evaluate Technical Specifications, LOC is applicable until selector switch for auto start is
aligned to the operable pump then it may be exitedl.

After the ERCW pump AOP is complete Turbine Impulse Transmitter PT-1-73 will fail low. This will result in
inadvertent rod insertion which will require placing rod control in manual for the remainder of the scenario.
This failure will also require transferring steam dump control system to steam pressure mode. S/G level
program and Tavg reference program (Tref) will be also be affected. SRO should again evaluate Technical
Specifications; however, LCO entry will not be required since the low failure does not affect the associated
interlock in such a way as to prevent the associated reactor protection system functions from operating.

After this AOP has been addressed, a steam generator tube leak of approximately 15 gpm will occur in
Steam Generator #1. Since this leak is within the capacity of the normal charging system, the associated
AOP will require initiation of a rapid shutdown. RCS leakage Tech Spec. is applicable. When starting the
rapid shutdown, the emergency boration valve will not open from the control room handswitch requiring
performance of the altenate path to initiate boration using normal boration. Rod control during the
shutdown will be manual.

After the rapid shutdown has resulted in a sufficient power reduction, the steam generator Tube leak will"
propagate to a significant rupture of approximately 400 gpm. This leak size will require initiation of a
Reactor Trip and Safety Injection. Motor Driven Auxiliary Feedwater Pump 1A-A will fail to auto start from
the SI signal and will require manual start.

The crew will progress through E-O and transition to E-3 where they will cooldown to target RCS
temperature and depressurize the RCS. During depressurization a Pressurizer spray valve will fail open
requiring stopping of at least RCPs 1 and 2 to stop the depressurization.

The scenario may be terminated when crew has completed RCS depressurization in E-3.

Appendix D NUREG 1021 Revision 9



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

Op Test No.:

Event Description:

NRC Scenario # 2 Event #

125 Volt DC Vital Battery Charger I

_____ Page 1 of _4_7---41

Time II Position i

Console Operator:

When directed, initiate Event 1

Applicant's Actions or Behavior

Indications Available:

1-AR-M1-C, A4, 125 DC VITAL CHGR I· FAILURE OR VITAL BAT I DISCHARGE

Upscale Deflection of of EI-57-92 on M-2.

BOP

BOP

CREW

Refer to alarm response procedure 1-AR-M1-C window A4

SELECT channell on [1-XS-57-96] 125V Vital Battery voltage,

AND CHECK battery bd voltage.

IF failure of 125V DC Vital Battery Bd, THEN
GO TO AOP-P.02, Loss of 125V DC Vital Battery Board.

(Step is N/A Board Voltage Normal)

NOTE
Downscale (zero or below) deflection of EI-57-92 indicates current flow from normal
power supply (charger). Upscale (greater than zero) deflection of EI-57-92 indicates
current flow from the battery.

CHECK [1-EI-57-92] Vital Battery Bd I amps.

BOP (Ampmeter shows upscale deflection indicating battery
discharge)



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

Op Test No.:

Event Description:

NRC Scenario # 2 Event #

125 Volt DC Vital Battery Charger I

_____ Page 2 of _4_7
11

Time A licant's Actions or Behavior

DISPATCH personnel to INSPECT AND CHECK for local
alarms on the 125V DC Vital Charger 1and 125V DC Vital

BOP Battery bd I.

Next 5 Steps of Annunciator Response Procedure are NA for

BOP this failure.

IF charger failure, THEN EVALUATE need to place spare
charger in service in accordance with 0-SO-250-1, 125 Volt de
Vital Battery Board

CREW
(Crew should initiate placing spare charger in service to Vital
Batt Bd I)

EVALUATE EPIP-1 Emergency Plan Classification Matrix.

CREW (Crew should notify Shift Manager to evaluate REP)

EVALUATE TS LCOs 3.8.2.3. (2 Hr Action b. Applies)
SRO

When Technical Specifications have been identified or at discretion of the Lead
Examiner, proceed to the next event.



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

Op Test No.:

Event Description:

NRC Scenario # 2 Event #

ERCW Pump N-B Trips

_2 Page 3 of _4_7--41

Time ~ Position II

Console Operator:

When directed, initiate event 2

Applicant's Actions or Behavior

Indications available:
• Motor Trip out Buzzer and White L.ight on Pump Handswitch.
• Low ERCW Header Pressure Alarm

Respond Backpanel Alarm, Place Failed Pump switch in Pull to
BOP Lock, and Perform Annunciator Response Procedure.

Enter and Direct performance of AOP-M.01, Section 2.1
SRO ERCW Pump Failure.

IDENTIFY and LOCK OUT failed ERCW pump.

BOP

START additional ERCW pumps as required to maintain
supply header pressure between .78 psig and 124 psig.

BOP (Pressure should be in the band (-82 psig) however, Crew
may start standby pump to provide additional margin
since 4 pumps were initially running)



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

Op Test No.:

Event Description:

NRC Scenario # 2 Event #

ERCW Pump N-B Trips

_2 Page 4 of _4_7--41

I Time " Position II Applicant's Actions or Behavior

CHECK two Train A ERCW Pumps AVAILABLE.

a. Supply header pressures [between 78 psig and 124 psig]:
• 1-PI-67-493A

• 2-PI-67-493A
BOP

b. Supply header flows [expected value]:
• 1-FI'-67-61 (-2700 gpm acceptable)
• 2-FI-67-61 (-13,500 gpm acceptable)

CHECK 1Band 2B ERCW supply header pressures and flows
NORMAL:

a. Supply header pressures [between
78 psig and 124 psig]:

• 1-PI-67-488A
BOP • 2-PI-67-488A

b. Supply header flows [expected value]:
• 1-FI-67-62 (-1500 gpm acceptable)
• 2-FI-67-62 (-11,500 gpm acceptable

DISPATCH personnel to INSPECT failed pump(s) and

Crew determine cause for failure.



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

Op Test No.:

Event Description:

NRC Scenario # 2 Event #

ERCW Pump N-B Trips

_2 Page 5 of _4_7---11

e " Position "
Applicant's Actions or Behavior

NOTIFY STA to evaluate Tech Spec LCO 3.7.4, ERCW
System.

SRO
(SRO should evaluate Tech Specs - LCD Applies until
selector switch is repositioned to operable pump. This
may result in LCD entry and exit)

CHECK ERCW pump loading amps NORMAL.
RO

TRANSFER emergency power selector switch away from

RO failed pump.

EVALUATE need to close and place

Crew
clearance on manual discharge valve
for failed pump.

SRO
GO TO appropriate plant procedure.

When Technical Specifications have been identified or at discretion of the Lead
Examiner, proceed to the next event.



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

Op Test No.: NRC Scenario # 2 Event # _3 Page 6 of _4_7---11

Event Description: Impulse Pressure Transmitter PT-1-73 fails low

Time II Position II

Console Operator:

When directed, initiate event 3

Applicant's Actions or Behavior

Indications available:
• Control Rod insertion
• 1-AR-M5-A, C6, TAVG/TREF DEVIATION
• 1-AR-M5-A, B7, STEAM GEN LVL HIGH-LOW DEVIATION

Crew

SRO

SRO

Refer to alarm response procedures

Direct entry to AOP-I.08, Turbine Impulse Pressure
Instrument Malfunction

OR

MAY enter to AOP-C.01, Sect 2.1, Continuous rod bank
movement:

1. CHECK rod control:
a. ENSURE rod control in MAN. (YES)
b. CHECK rod motion STOPPED. (YES)

2. CHECK for steam line or feedwater line break: (NO)

3. CHECK for instrumentation malfunction:
a. CHECK nuclear instrumentation OPERABLE. (YES)
b. CHECK RCS RTDs OPERABLE. (YES)
c. CHECK turbine impulse pressure channels

OPERABLE. (NO)

Transitions to AOP-I.08 from 3.c



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

Op Test No.: NRC Scenario # 2 Event # _3 Page 7 of _4_7----41

Event Description: Impulse Pressure Transmitter PT-1-73 fails low

Position A licant's Actions or Behavior

NOTE:
Loss of Instrument Power to Steam Generator level setpoint program input will drive the
setpoint below 33% Steam Generator level.

CHECK PI-1-73 indicates normal.

(RNO Steps)

• PLACE rods in MAN.

• EVALUATE placing Main Reg Valves in MAN to
maintain SG level on program.

Operators may elect to leave FW Reg valves in auto,
S/G will control at a lower level.

• PLACE Steam Dumps in Steam Pressure Mode
USING 0-SO-1-2, Steam Dump System.
[1] PLACE [HS-1-103A] Steam Dump A FSV and

[HS-1-103B] Steam Dump B FSV handswitches
to OFF.

RO/BOP [2] PLACE [HS-1-103D] Steam Dump Mode selector
to STEAM PRESS.

[3] VERIFY [XI-1-103A1B] Steam Dumps Armed white
light is LIT.

[4] IF [PIC-1-33] Steam Dump Controller in MANUAL,
THEN ENSURE demand is Zero on controller.

[5] IF [PIC-1-33] Steam Dump controller in AUTO,
THEN ADJUST setpoint to obtain zero output
(demand).

[6] PLACE [HS-1-103A] Steam Dump A FSV and
[HS-1-103B] Steam Dump B FSV handswitches
to ON.

[7] ADJUST [PIC-1-33] Steam Dump controller to
maintain desired steam pressure.



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

Op Test No.: NRC Scenario # 2 Event # _3 Page 8 of _4_7__
11111

Event Description: Impulse Pressure Transmitter PT-1-73 fails low

Time II Position II

RO/BOP

BOP

Applicant's Actions or Behavior

• DETERMINE Program T-avg for current reactor power
USING TI-28 Figure A.9 or ICS (NSSS I BOP,
Program Reactor Average Temperature).

• WHEN plant stable, THEN RESTORE T-avg to within
3 degrees of program:

• POSITION control rods.
OR

• ADJUST turbine load.
OR

• ADJUST RCS boron concentration

CHECK PI-1-72 indicates normal.

NOTE:
If performing AOP in conjunction with AOP-I.11 for an Eagle LCP failure, then actions to
hard trip bistables should be delayed until Eagle system reset is attempted. Actions to
hard trip bistables must be completed within 6 hours UNLESS affected loop is restored
to operable status by resetting Eagle rack.

IF PI-1-72 or PI-1-73 has failed, THEN NOTIFY 1M to remove
failed channel from service USING Appendix A, P-1-72 (P-

CREW 506) OR Appendix B, P-1-73 (P-505)



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

Op Test No.: NRC Scenario # 2 Event # _3 Page 9 of 47

Event Description: Impulse Pressure Transmitter PT-1-73 fails low

e " Position II

SRO

Applicant's Actions or Behavior

EVALUATE the following Tech Specs for
applicability:

• 3.3.1.1 (3.3.1), Reactor Trip System Instrumentation 
(ACTION 8.b applies, affected channels are
operable)

When Technical Specifications have been determined, the Lead Examiner may
cue the next event



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 4 Page 10 of 47--
Event Description: S/G #1 Tube Leak

Time II Position II Applicant's Actions or Behavior

Console Operator:

When directed, initiate Event 4

Indications available:

0-AR-M12-A, C1, CNDS VAC PMP LO RNG AIR EXH MON HIGH RAD

0-AR-M12-A, B5, STM GEN BLDN LIQ SAMP MON HI RAD (-10-12 min delay)

Crew

BOP

Refer to alarm response procedure, Condenser Vacuum
Exhaust Hi Rad.

CHECK 1-RM-90-119 rate meter and 1-RR-90-119 on 0-M-12
for indication of increased radiation.

NOTE
Alarm validity may be determined based on absence of instrument malfunction alarm,
indicated response of the rad monitor, and, if possible, other indications such as
blowdown monitor (recognizing the difference in response time due to blowdown
transport time).

Appendix D

BOP

IF alarm is valid, THEN NOTIFY RCL to perform 1-CEM-068
137.5 Primary to Secondary Leakage via Steam Generators.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 4 Page 11 of 47--
Event Description: S/G #1 Tube Leak

Time II Position ~ Applicant's Actions or Behavior

IF alarm is valid, THEN GO TO AOP-R.01, Steam Generator

BOP Tube Leak.

SRO
Direct entry to AOP-R.01, Steam Generator Tube Leak

EVALUATE the following Tech Specs

SRO for applicability:

Evaluator Note: SRO may refer to Operations Chemistry Information Sheet in
turnover package.

• 3.4.6.2, Operational Leakage. Enters action b.

• 3.7.1.2, Auxiliary Feedwater System

• 3.7.1.3, Condensate Storage Tank

SRO • 3.7.1.4, Secondary Coolant Activity

(May Address TS Later, as required)

• 3.2.5, DNB Tech Spec: pzr heater operation to
control/restore to within limits.

EVALUATE EPIP-1, Emergency Plan

SRO Classification Matrix or notifies the SM.

NOUE: ReS Identified leakage

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 4 Page 12 of 47--
Event Description: S/G #1 Tube Leak

I Time " Position

"

Applicant's Actions or Behavior

SRO

High Secondary Radiation
AND
Pressurizer level dropping OR Charging flow rising with stable
Pressurizer level

• Go to section 2.1

NOTE:
This section should be used if tube leakage has an observable effect upon charging flow
and/or Pressurizer level OR if directed by Section 2.2 due to leak rate exceeding 75
gallons per day (not due to temporary spike).

Appendix D

RO

RO

CONTROL charging flow USING FCV-62-89 and FCV-62-93
as necessary to maintain pzr level on program.

MONITOR Pressurizer level STABLE or RISING.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2. Event # . 4 Page 13 of 47-- --
Event Description: S/G #1 Tube Leak

Time ~ Position ~ Applicant's Actions or Behavior

(RNO - May be performed later when leak increases)

PERFORM the following:

• START additional CCP as necessary.

• IF pressurizer level continues to drop, THEN'ENSURE
letdown isolated:

• FCV-62-72 CLOSED

RO/SRO • FCV-62-73 CLOSED

• FCV-62-74 CLOSED

IF loss of Pressurizer level is imminent,
THEN PERFORM the following:

• TRI P the reactor.

• INITIATE Safety Injection.

• GO TO E-O, Reactor Trip or Safety Injection.

MAINTAIN VCT level greater than 130/0 using automatic or

RO manual makeup.

INITIATE rapid shutdown by performing the following:

• ANNOUNCE S/G tube leak on PA system.
• PERFORM rapid shutdown USING AOP-C.03 WHILE

continuing in this section.
• ENSURE power reduced to less than 50% within one

Crew hour.

• ENSURE unit in Mode 3 within the following 2 hours.

(SRO May handoffAOP-R.01 top BOP to perform reader
Doer while directing rapid shutdown)

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 4 Page 14 of 47--
Event Description: S/G #1 Tube Leak

Time II Position II Applicant's Actions or Behavior

Evaluator Note: The following steps from AOP-R.01 should continue in parallel
with plant rapid shutdown using AOP-C.03 directed by SRO.
Refer to the nextevent guide for rapid shutdown.

NOTIFY RADCON to monitor Turbine Building and site
environment:

BOP • Steam lines
• S/G blowdown

NOTIFY Chem Lab to perform the following:

a. EVALUATE Primary to Secondary Leakage USING 1(2)
SI-CEM-068-137.5:

• Method 1, Rapid Identification of Leaking Steam
Generators (S/Gs) [Identifies S/G via blowdown
sampling

Appendix D

BOP

BOP

• Method 3, Condenser Vacuum Exhaust (CVE)
Sampling for Determination of Primary-to-Secondary
(PIS) Leakage. [provides leak rate by comparison of
RCS activity and CVE. Steady State conditions increase
accuracy]

b. DETERMINE noble gas release rate, and particulate &
iodine dose rates for condenser vacuum exhaust USING 0
SI-CEM-030-415.0 and 0-SI-CEM-030-407.2.

c. ALIGN steam generator sample drain lines to FDCT
USING 0-TI-CEM-000-016.4.

BYPASS condensate DI.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 4 Page 15 of 47--
Event Description: S/G #1 Tube Leak

I Time II Position ~ Applicant's Actions or Behavior

NOTE
Closure of FCV-15-44 or FCV-15-43 will isolate blowdown flow to RM-90-120/121.
Steam Generator Slowdown must be re-aligned to Con 01 using 1(2)-SO-15-1 to re
establish flow to rad monitors.

TERMINATE Steam Generator Slowdown to Cooling Tower
Slowdown:

a. ENSURE FCV-15-44 S/G blowdown to Cooling Tower
SOP Slowdown CLOSED.

b. ENSURE S/G blowdown ALIGNEO to Con 01 USING 1(2)
SO-15-1.

NOTE
Condenser Vacuum Exhaust and S/G blowdown Radiation Monitors should be
monitored at approximately 15 minute intervals for indications of rising leak rate.
Appendix A performance is not required.

MONITOR indications of leaking steam
generator:

a. IDENTIFY leaking S/G(s) USING any of the following:
• Unexpected rise in any S/G narrow range level.
• S/G sample results ..

SOP • RAOCON survey of main steamlines and S/G blowdown
lines.

• High radiation on any main steamline radiation monitor.

b. MONITOR Condenser Vacuum Exhaust and S/G
Slowdown Radiation Monitors for rise in leak rate.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 4 Page 16 of 47--
Event Description: S/G #1 Tube Leak

Time II Position· II Applicant's Actions or Behavior

CAUTION
Closing TD AFW pump steam supply from SIG #1 will impact AFW operability.
Refer to LCO 3.7.1.2.

WHEN leaking S/G IDENTIFIED, THEN PERFORM the
following:

a. ADJUST leaking S/G atmospheric relief controller to 870/0
in AUTO. (1040 psig)

b. ENSURE blowdown valves on leaking S/G CLOSED.

BOP c. CLOSE TD AFW pump steam supply from leaking S/G

• FCV-1-15 (S/G #1)
Or

• FCV-1-16 (S/G #4).

d. ENSURE TD AFW pump steam supply from intact S/G
OPEN

MINIMIZE Spread of contamination.

a. PERFORM EA-0-3, Minimizing Secondary Plant

BOP Contamination.
b. EVALUATE Appendix C, Contingency Plan for Control and

Processing of Large Volumes of Contaminated Water

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 4 Page 17 of 47--
Event Description: S/G #1 Tube Leak

........ II Position II Applicant's Actions or Behavior

NOTE
Steps prior to Step 21 may be performed in parallel with ES-0.1.

CHECK reactor SHUTDOWN.

DO NOT CONTINUE this section UNTIL reactor shut down.

Section will be terminated when Reactor Trip and 51 have been actuated.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 5&6 Page 18 of 47--
Event Description: Rapid Shutdown, Emergency Boration Valve Failure

Time II Position

"

Applicant's Actions or Behavior

Console Operator:

No action required for event 5 or 6.

Indications Available:
• Rapid Shutdown: N/A
• Emergency Boration Valve continues to indicate closed with 0 flow when taken

to the open position.

Appendix D

SRO

SRO

Crew

BOP/RO

Enter and Direct performance of AOP-C.03, Rapid Shutdown or
Load Reduction.

ENSURE crew has been briefed on reactivity management
expectations USING Appendix E.

NOTIFY following personnel of rapid shutdown or load
reduction:
• Load Coordinator
• Chemistry
• RADCON
• Plant Management

MONITOR reactor/turbine trip NOT required USING Appendix
A, Reactor and Turbine Trip Criteria.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # _5_&_6 Page 19 of 47

Event Description: Rapid Shutdown, Emergency Boration Valve Failure

BOP/RO

A licant's Actions or Behavior

CHECK VALVE POSITION LIMIT light DARK on EHC panel.
[M-2]

NOTE:
BAT is preferred boration source. Boration volume and flowrates in the following step are
recommendations and may be adjusted as necessary.

IF borating from BAT, THEN PERFORM the following:

a. DETERMINE recommended boration volume:

• -800 gal to reduce power from 1000/0 to 20%
RO/SRO

OR

• 10 gal for each 1% power reduction

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 5&6 Page 20 of 47--
Event Description: Rapid Shutdown, Emergency Boration Valve Failure

Time

"

Position II Applicant's Actions or Behavior

b. DETERMINE recommended boration flowrate and volume
from table below:

SRO

:TURB'I:NE L:'OA:D:
REDUCT'IO,N :RAT~E

,(,ok/min)

B:OR ION
:FLOWRATE

'~'15 gpt11

'~70 gpit11

Appendix D

RO

RO

(SRO discretion may be used to determine reduction rate)

c. PLACE boric acid transfer pump aligned to blender in
FAST speed.

ADJUST FCV-62-138 to establish desired flow rate.

(Valve will not open, RNO required -Appendix D next page)

INITIATE normal boration USING Appendix D.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 5&6 Page 21 of 47-- --
Event Description: Rapid Shutdown, Emergency Boration Valve Failure

Time II Position " Applicant's Actions or Behavior

APPENDIX D - NORMAL BORATION

PLACE [HS-62-140A] Makeup Control to STOP position.

PLACE [HS-62-140B] Makeup mode selector switch in BORATE
position.

NOTE Boric Acid controller setting is twice the desired flow rate.
Maximum Boric Acid flow is -45 gpm.

ADJUST [FC-62-139] BA flow controller setpoint for desired flow rate.

ADJUST [FQ-62-139] BA integrator (batch counter) to desired boric
acid volume.

PLACE [HS-62-140A] Makeup Control Switch mode selector switch
to START.

IF desired boric acid flow rate NOT obtained, THEN ADJUST one or
both of the following as necessary:

• [FC-62-139] BA flow controller
RO • recirculation valve for BAT aligned to blender.

ENSURE desired boric acid flow indicated on FI-62-139.

WHEN required boric acid volume has been added, THEN
PERFORM the following:

a. PLACE [HS-62-140A], Makeup Control to STOP position

b. ENSURE [FC-62-142], Primary Water to Blender Flow Controller
in AUTO with dial indicator set at 35%.

c. ADJUST [FC-62-139], Boric Acid Flow Controller to desired blend
solution USING TI-44 Boron Tables.

d. PLACE [HS-62-140B], Makeup Mode Selector

e. Switch in AUTO position.

f. PLACE [HS-62-140A], Makeup Control to START.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 5&6 Page 22 of 47--
Event Description: Rapid Shutdown, Emergency Boration Valve Failure

Time II Position ~ Applicant's Actions or Behavior I

CONTROLboration flow as required to inject desired boric acid
RO volume.

INITIATE load reduction as follows:

a. ADJUST load rate to desired value:
• between 1% and 4% per minute if borating via FCV-62-138

OR
• between 1% and 3% per minute if borating via normal

boration (App. D)

b. ADJUST setter for desired power level:

Appendix D

SRO/RO

lD'E:S-IR1E-D
RXPOiWER -LEVEL

RJEC,OMMi:ENDE-O
SiETTiE-R_ -VAiLiUE

60

50

40

-30

25
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 5&6 Page 23 of 47--
Event Description: Rapid Shutdown, Emergency Boration Valve Failure

Time II Position

"

Applicant's Actions or Behavior

INITIATE turbine load reduction by depressing GO pushbutton.
BOP

CONTROL turbine load reduction as necessary to reduce

BOP power to desired level.

MONITOR T-avglT~refmismatch:

a. CHECK T-ref indication AVAILABLE.

RO/BOP
(Tref Indication is not available due to PT-1-73 failure) - RNO
Required - Next Step)

PERFORM the following:

1) MONITOR Program T-avg for current reactor power
USING TI-28 Figure A.9 or ICS (NSSS I BOP, Program
Reactor Average Temperature).

2) USE program T-avg in place of T-ref.

3) MAINTAIN T-avg within 3°F of program T-avg USING

RO/BOP manual rod control.

4) ADJUST turbine load rate as necessary.

5) IF mismatch between T-avg and program value CANNOT
be maintained less than 5°F,
THEN
TRIP the reactor and GO TO E-O, Reactor Trip or Safety
Injection.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # _5_&_6 Page 24 of 47

Event Description: Rapid Shutdown, Emergency Boration Valve Failure

Position

BOP

RO

A licant's Actions or Behavior

STOP secondary plant equipment USING Appendix B,
Secondary Plant Equipment.

MONITOR control rods above low-low insertion limit USING
ICS orCOLR.

Evaluator Note: Additional AOP-C.03 Steps not included as required power
change should be complete at or around this step.

When desired, the Lead Examiner may cue the next event.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 25 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

-r~ II Position II Applicant's Actions or Behavior

Console Operator:

Increase SGTR to 8.6 severity (400 gpm) with 300 second ramp.

Fail Pressurizer loop 2 spray valve full open after it has been fully opened for RCS
depressurization in E-3.

Indications Available:

Steam Generator tube Rupture:
• Pressurizer pressure decreasing
• Pressurizer level decreasing and charging flow increasing
• Loop 1 Main Steam Line Rad Monitor Increasing

AFW Pump 1A auto Start Failure:
• Pump Not running with SI Signal present

Pressurizer Spray valve failed open:
• Red Control panel light lit with 0 controller demand
• Pressurizer Pressure Stable or slightly decreasing

Direct Manual Reactor trip and Safety Injection based on loss
of pressurizer level imminent from AOP-R.01 Step 1 RNO.

Appendix D

SRO

RO

As time allows, may also perform the following as directed by
same RNO:
• start additionsl CCP
• isolate letdown

Manually Trip Reactor and initiate SI.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, & 9 Page 26 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

I Time II Position ~ Applicant's Actions or Behavior

Enter and Direct performance of E-O, Reactor Trip Or Safety
SRO Injection.

NOTE 1: Steps 1 through 4 are immediate action steps.

NOTE 2: This procedure has a foldout page.

Evaluator Note: AFW Pump 1A auto start failure should be identified and pump
started during performance of prudent operator actions immediately
following perform.ance of Immediate Operator Actions.

.. Reactor trip :bypass b:rea·kers·
DISCONNEC:TE:O or OP=E.N

RO

• Rod p\QS::ition i:nd:iaators
less· than or eq:'ual'to 1:2s:teps."

.. Neiutron flux.DROp:P=1NG

BOP
V':E:RlFY turbine TRlp:PED:

.. Tu~rbine stop valve:$ ClOSe.D ~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 27 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

Time

"

Position

"

Applicant's Actions or Behavior

BOP
VERIFY at .'\eastone· trai:fl of shut.d::own
boards ·E.NE:RG:IZED..

DE'T:E:R:MINEifSlactu:al=ed,::

RO • E:CCS pum::psR!UNNING.

• Any' Sl~ 8:larm :LIT ,(M~" ,1.

Evaluator Note: If not previously Identified, AFW Pump 1A auto start failure should be
identified during performance ES-0.5. When Identified, the pump
should be immediately started.

PE1RFORM ES~O~5l Equip='ment
Veriftcatio:n::s \JVHil,LE continui:ng in this

BOP procediure~

(ES-0.5 At end of Scenario)

Appendix D

BOP

:DETE:RM1N:E if sacondary heat sink
a~:vai J;able::

a~ CHEC:K. lo:m" AFW'flO\fY'
grsaterU1an.440 gpm..:

b~ CHECK nairrow rang:. lev'e'
g:re::i1terfha:n: 100/0 [25:% A,DV]
in oat lea;st one S/G.

c. CONTROL feed 'now
t,o ma;'n;tain~ .narrow range ~1':evsJ

be'tvveen 10% [25 :A V]and50%
.: :in intact or ru'piured SIGs:,
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 28 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

Time ~ Position II Applicant's Actions or Behavior

BOP/RO

C:H:EC:K if main steam lines
shou:ld be hsol;s'ted:

a~ ;CHECK'jff anyo:f the: following
conditi::ons :hava ocoiurre:dJ:

• Any SiG pressure
les:s than 600 :pslg:~

OR

• An'y: SiG pire:ssure d:ro:p::ping
UN:CO:NTiR:OLLEfDM

OR

CH\ECK RC:P trip criteria:

• RCSprel;sure
RO ,1:8SS than 12,50 p::$ig

AND

• At leastons:CC:P ORS:I pu:mp
'RUN:NING:~

Appendix D

RO

-IF any' :RC,P ru:nnin;g~

THEN
CH:ECK :rMavg s;table :at: a:r tren:ding
fo betw;lan 547°:F 8:nd 552:(:lF~

(If No Perform RNO)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 29 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

Time ~ Position II Applicant's Actions or Behavior

Appendix D

RO/BOP

RO

(RNO)

I:F' t~emperature less than 547'oF
and· drDpping~
THiEN
PE;RFO=RM the: foJlowj::ng:

s+ E:NiSURE s:teil:m dum:ps a:n.d
:atm:" :·:heric· renafa· CLOSEO+

b~ IF cooldown conti:nues:1

TH:ENi
C:ONTROL total fee::d flow
USING: EA~~,al Maniu:al C·ontrol
of'A:FW' Flow:~,

(AFW Flow to Ruptured SIG #1 may be isolated during
performance of EA-3-B. Level should be >10%)

CHECK p,:rassiu1rizer :PO:RVs:"safeti:est

a:ndspra:y 'va:!ves::

a. Press:urizerPO'=RVs CLO,S;eD~

b :Pres.c,tY····ri·:·:sr·: ~!t'jfet·.•..,\'~I\lf .::.... C''':''::L'0·..···::S<:··:e':O··.... :·:;; ./ ~ z ~Q y y·~.ye5 .. :' .. ' .1;;...•

c:~Normal·sprayv~lv:e.s CLO:SEt)~

d:~ Power to at IJeast :on::. block: val\(:8
AVA:ILAB:L~E:.,

e~ At 'ea,ston. bl:oek v:ahreOPEN;r
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 30 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

I Time ~ Position ~ Applicant's Actions or Behavior

DETERMIiN:E. if ·S/G seoondary pre'$su1re
bou'naarie;sare INTA.CT:

BOP

BOP

., CHECK alii SlG pres.sures
CONTRO:LlEiDor RISING.

.• CHECK. alt pres:sure:s
g;rea'ter ·than 140 psig~

DETERMI1NE ifSiG ·tubes 'are IN'TACT:

a ~ CHECK the folloVVlng::

• aUS/G nttrrow r-ange 18ve1s
·CONTROLL.'ED' o;,·DROPPING

• sl<Xlnda.ry radia.li,on NOR'MAL
Ui91·N·C; .A.,p,pendix Ar··ondary
RiUii·M onitorsor ·'Appl.A. i:salso
cont.a:i:·ned ·i:n :E~'O«.S)~

(Crew will Transition to E-3 at this Step)

Appendix D

Enter and direct performance of E-3 Steam G~nerator Tube
SRO rupture.

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

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 31 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

...... II Position II Applicant's Actions or Behavior

Appendix D

RO

BOP

M:ONITOR RC:P trip cnteria:

&. CHEC:K thefoU,oWi:n::g·:

• ReS pressureless :than 1250 ·psi;l

AND

.' At least one, CCP OR 51 pump
RUNN:11NGs

MON:I:·TOR ·indi·catiolnsofRuplured SlG(s):

a~I:DeNTIFY R:uptured S1G;(s) as
IncJi;c8,tedb·y anyo:fthe fo.llowing!::

•. U:n;:expeeted ri:sei;n anySiG
narrow rangetevel ~

OR

.. tngh :rs,d;iatton fr.om a.ny ·SlG
sa;mlpleli

OR

• :RA:DCONsurv·ey of ma:·insteam
li:nesand SlG bJowdOWf1. 1:!I!nes~

OR

'. :Hlgh :rad·jati"onon any :main
s:tesmUoe radi;ation monitor~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # _7...., .....8,_&_9__ Page 32 of _4_7--41

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

Position A licant's Actions or Behavior

Criti'cal
Task 1 
Part 1

Isola,ting iboth s'te:l.m suppllles ,toth.' TD A'FW pump when it lathe
onl:'· source of feed now willi resu:It in loss of ,s8C:ondary heat sink..

ISOLA'TEftow ":om Ruptured, S/G{s):

a~ A,D,JUlST RupturedS·/G(s)
atmospheric reUefcontrolier $etpolnt
to 87 In A:U'TO~ (1:040 pSiig)

b'~CHEC:K: R tud SIG('$,}
s'tmosph,eri::c rel'ie' "dlWitch i,n
P..A,UT'Oandv,alve(s:) 'C,LOSe:O»,

o~ 'CLOSE'TD AFW pump steam
BOP su:pp'ly from Ruptured SlG;

F=C:V~1,~,15 (SfG #1) or
FCV-1·16 (S/G #4)~,

(If not preliiously performed, TD AFW steam supply should
be realigned to S/G #4 at this point)

d~ VER:IFY RU'p'tured S/G(s) bliowdown
isOil=atiOil: \talves, CL,OSED~

e,~C:lO,S'e Ru'pturedS/G(8) MSIV anid
MSI.'V 'bypass valv:tt

CAunON F:eed:ing a,S/G th:at II Faulted a:nd'Rupturedi'ncreasll the potential
tor ,an uncontroilled ·RCScoolidown a:ndov=8mlll.This ,optiOiA
s'hou'ld N'O=Tbe 'oDn:si:deredUNLS needed for Re'S, cooldo;wn~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, & 9 Page 33 of 47--
Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

..,.... II
Position " Applicant's Actions or Behavior

Critical
Task 1 
Part 2

Appendix D

BOP

BOP

MON:f.T·" :Rup=tu::redS/G(s) level:

·a~. :CH K narrow rangele:vel
greaterth8::n 100/0 [25i%.A1D\ljR

b:. WHeN mptured S/G ·Ievel is
greale::i than ·10% :[26 ADV].
THEN
PERF'ORM the·fOn:owin::g·~

"1): STOP :feed flow to rup:tu:rea S;G~

2} EN:SURETu::rbirle D:nv:en AFW
LCVIo=:r·nJ1:ptured
In CLO'SE'PUILl TO lOCK~

Crew will isolate or veri isolated AFW to Loop 1 S/G

VE:RIFY R:upture::d S/G iISOLATED:
from '·nta:et ·SJG(s):

a~ CHECK. :Qitherofthe following
conditions SAT:ISFI.ED:

• .Rup:tured$/G M:Sirsand
MSIV bypas;s·valves: :CLOSED

OR

• MSI:V(s) 2:nd MSIV bypass valve(s)
ClOS;E·D :en Intact S/G(I) to: be
usedf"orR.S; coold::own~

:b~. CHECK S/G 1;1 or SlG= #4 ruptured.
c. CHECKTDA.FW pump ate·am suppl.y

fro\m~ :ruptured ,$/G ISO:LATED:

:. :FC·V-1-1.5 (SiG :i1lor
FCV~·1·1e (8l'3N) CLOSED

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, & 9 Page 34 of 47--
Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

Time II Position ~ Applicant's Actions or Behavior

Appendix D

BOP

SRO

CHECK Ru:pturedS/G pressure
girester11ani 550 ps:j':g (Un'it 1)
o:r 4,2,5 pslg fUnit 2]~

Determine Target Temperature using table on next page.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 35 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

Time II Position II Applicant's Actions or Behavior

.' Blockingliow ·stea:,mlin~e pres,sure· SI·ss :Soon: aiS pre:$$urizer pressu:r.e is
le!sslha::n 1'960 1pslgwiU pirevent an 'inadv:srtent 'MSIVclosure and: keep
the condenser .mvanabla· fOTsteam :d:ump:.:

.: After thlJow ·stlamline pre$,sure Sisiglnal is: blocked) malin stea:m'liin:e
isolation wi·n OCCUir ·if the ih:igh: Iteam pressure irate setpoint is ex:ceeded~

• The 1250 psig RC,PUi'pcriteri'on is NOTappl;jcable afts:r' RCScoold::own
is:i:nitiated i:n: the fo\lIowingsteip~

INlnATE ReS cooldDWn.::

a:~ DETE.iRMINE. 'large,t oore exit TIC
tempera:lure: based o:n RUlptured S/G
pressurec

·est iR:u'ptured
SIG iP:fI:ISU'N :(p,lg)

'1100 or greater

850·899

800·849

750· :799

700- '749

550-5:99:

450-

Appendix D

Ta,rgetCo:re; ·Exit
If-Q.remp('OF);

492:

486

480

467

460

453·

445

410

399:

393
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 36 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

Time ~ Position II Applicant's Actions or Behavior

b~ 'WHEN RCS pressure
I',es:stha:n 1960 PSlgf
THEN
PiEl ;O·RiM the fOl:'lowi:ng':

Appendix D

BOP
1) BlLOCK Ic\w steamline 'pres.lure

SL

'2) C:·H!.ECK STEAMllNE PRESS
"S:QUSI BLOC,K RATEI:SOL
ENA,BlE' permissive, LlT.
[M-4Aj A4)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 37 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

I Time I Position i Applicant's Actions or Behavior

c~ DUMP &teamto conden:ser
fro:m fnfsictSlG(s) al maxf::m:um
achi"e:vi.bl\e rats:;

Appendix D

BOP

1) :CHEC:K condenrsef 8vailalbl:s·:

.. e-g c:ondenser inte:litock
permi:ssi'v:& UTf IM-4A:, E6)

It tntact SlG M:SlrVsOPEN¥.

2) PLACE steam dum.lps in: OfF~.

3) ENS::URE stes::mdumps in
steam pre~ssure m:ode
with deman.d I:ess than 25%~

4) Pu\CE stea:m dlumpsin ON~

5) ADJUST steam dump de:m:and;
to F:U L:LY OPEN thr;ae cooldQWn:
valves~

6) WHEN T-.:"g. is 'Iess :tha:n:540°F,
THEN
eVPA·SSsteam dumpj:nterlock:~

7) RAISE AFW flow: to inrtact S/G:s
as: necessary tosupp:ort. cooJdown~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, & 9 Page 38 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

Time " Position II Applicant's Actions or Behavior

:d.. WH core: exit TICs
'I~ess than: targ. ·t8:miper~:l_,ura

determined in ·Sulbstep: a'N8,
THEN
PERFOR·M the fOI:,lowing:::

1) CL,OSE ste:am d:umps
or atm:osph:,sric rellj:8fs
to stop:eool:down~

BOP

BOP

2) RE:DUC:e AFW low as necessary
to stop: coold,ow,nl~

MA:I:NTAIN: total feed :flow:
greatha:n 440 gp,m UNTIL level
grea:ter th,an 10%[25% AO'V]
in at leastons, Ilnitad S/G,.

3) MA1NiTAIN core ex.it ... 1

IllS. :(ns.n targ tempera,ture:
USING steam dumps ,or
atmos,pheric reliefs ~

MAr;NTAIN l'n·ta.ctS/G Martow rang'.
18V:lls:

a.~ 'Greste:r than '10% i[25%ADV]

b~ Between 2::0')b [2:5% ,A:[)V] and 50%·~

CA:UTlON Any' time a pressuril.zer POiRV ·opens, there is a pDssi:bllity
th·at ;it 'mayst'ic;k open:.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page. ~ of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

I Time I Position Ir Applicant's Actions or Behavior

M,ON'lfTOR preSSLJrizer rpORVs
and btock valves:

RO B,. POVter to block'vslvesAVAIlJ\B:LE

b.~ Pressurizer if)O:RVs :CLOSED:

:Ci. A.tl:east o:na block 'valve OPEN,

RO

BOP

RO

RO

R.ESET 81 signaL

MONI:TOR AC bU$:$eSeneirgiiz:s:d
from start busses.t

CHIC:K con:tral:air establiis;hsd
·to containment:. [Panel 6K and :eLl

:. 1~F:C:V~32·ao (2·:F:CV~32 ..81.)
TrainA e'ssenti,al air OpeN

• 1~F:CV...32-102 (2-:FC\f~32~103)

Ttain Bessenfj',sl air Op:EN

• t~FCV-3:2-110: F'CV~3,2:-111)

non..essentia:lair OPEN...
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 40 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

Ti II Position II Applicant's Actions or Behavior

Critical
Task 2

Appendix D

RO

BOP

DETERMI:NE i'RHR pu:mps
s··h~ould: besto,pped:

a~ CHEC·K RH'R pump :suoti',on
8 i " .nad· f.rom RWST~

b~ CHE,CK ReS p:re:lsure·
greater- tJj:·an 300 ps:ig~

c. STOlP RH'R pumips and'
P CE lin A-AUTO~

d: M NITOR R:CS piflssure
g::reater than ·300 Psijig.~:

CH'ECK if 'R,CS cooldown
s:h:Quld btl stopped:

a~ CHECK core:. e'xit ·T/C,·
less :#len target f:s:m:persw;re
dete,tmi.ned i,nSu'bstep 8:~a~

:DONOTCONTI'NUE this :procedure
UNTI:L, cor,:1 exit TiCs less than target
tempetature~

D':R CL:OS:\E ataam dumps· or: atmos:pheric
reliefs to stop· cooldown~

c. REDUCE AiFWflaw as lnece·ssary
t:o· stop oooldo~wn '.

MAI:N:TAIN toted feedfiow
greater tn:an 440:· .m 'U:NT::I'L l'I've::1
greater than 10% (25% ADV]
in atlesst one !Intact SlG ~

(Step Continued Next Page)

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 41 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

Time I Position

"

Applicant's Actions or Behavior

BOP

BOP

RO

d~ MA.IN:TA,INcora exit. 'T/Cs
'Iasis than: target tem:perature·
USI'N:'C~ steam, dumps Qr .atmolph:eric
relilfs:.

CH1E:CK. RUlpbJred' SlG::(:s) pressure
STABLE, or R1S,ING"

'CHE:CK RC,S :subooaUng: based on core
ext.tTfCs great:er:tMn 60°F~

Console Operator Note: When loop 2 spray valve is completely open in next step,
insert malfunction to fail Loop 2 spray valve full open (Key 6).

DEPR,ESS·:UR1~E :ReSto :mln:imize :break
ftlow:and to refiUpressu:rizer:

8. 'CHE:CK lnorrnal. pres::surizer spray
A.VAII\lA.BLE~

RO b~ IN\ITIATE m:axi::m,um aval.table
pres:lurizer sp.ray~

:c.~ :CHECK d!:epruSSu\fi2.s:tl::on r8:te
AD.EQ:UATE..

(Step Continued Next Page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, &9 Page 42 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, przr spray Valve fails open.

Time "
Position II Applicant's Actions or Behavior

Critical
Task 3

Appendix D

RO

d~ CONTINUE d'epr.ssurization
UN'TIL any 'of the following :condition,s
SATIS:FUSO:

.' Both: of the: following':

'1) ReS prel&lUre
less than RuptUred S/G(s)
pre::ssure

,AND

2) Pressurizer :laY61
greaterthsn: 100/0 [200/0 A!DiV]~

OR

'. Prti8:surizer :Ievel
g:re,ater than 65%«

Q,R

• R'CS subcooUng ,based on cor,s
,exit TIC,s lisss 'than 40,t)F~

e. CLOSE slprayv's,:lve(s)::

1) N'ormat sp:ray vahles~

(RNO since spray valve will not close - Next Page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # 7,8, & 9 Page 43 of 47

Event Description: #1 S/G Tube Rupture, AFW Pump 1A Auto start fail, Przr spray Valve fails open.

Time II Position II Applicant's Actions or Behavior

(RNO)

1) S:TOp: RCPs#1and 2.r.

RO :I:F :Re:S :p:ressure oontf:nUeS
todrOPt
Ttl·EN
STOP additionalR:CP
as :ne=ces;sary..

Scenario may be terminated when crew has completed ReS cooldown and
depressurization at lead examiner discretion.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # ES-O.5 Page 44 of 47--
Event Description: Equipment Verifications

Time

"

Position II Applicant's Actions or Behavior

ES-O.5 Actions

CHECK ERCW system operation:

BOP • VERIFY at least four ERCW pumps RUNNING.

• VERIFY DIG ERCW supply valves OPEN.

VERIFY CCS pumps RUNNING:

• Pump 1A-A (2A-A)
BOP • Pump 1B-B (2B-B),

• Pump C-S.

VERIFY EGTS fans RUNNING.
BOP

VERIFY generator breakers OPEN.
BOP

VERIFY AFW pumps RUNNING:

• MDAFW pumps

BOP • TDAFW pump.

(If Not previously identified and started, 1A-A MDAFW
pump start failure should be identified during performance
of this step and pump immediately started)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # ES-O.5 Page 45 of 47--
Event Description: Equipment Verifications

Time II Position II Applicant's Actions or Behavior

NOTE
AFW level control valves should NOT be repositioned if manual action has been taken to
control S/G levels, to establish flow due to failure, or to isolate a faulted S/G.

CHECK AFW valve alignment:

a. VERIFY MD AFW LCVs in AUTO.

BOP b. VERIFY TD AFW LCVs OPEN.
c. VERIFY MD AFW pump recirculation valves FCV-3-400

and FCV-3-401 CLOSED.

VERIFY MFW Isolation:

• MFW pumps TRIPPED

• MFW regulating valves CLOSED
BOP • MFW regulating bypass valve controller outputs ZERO

• MFW isolation valves CLOSED

• MFW flow ZERO.

MONITOR ECCS operation:

VERIFY ECCS pumps RUNNING:

BOP • CCPs

• RHR pumps

• SI pumps
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 Event # ES-O.5 Page 46 of 47--
Event Description: Equipment Verifications

I Time I Position ~ Applicant's Actions or Behavior

VERIFY CCP flow through CCPIT.

• CHECK RCS pressure less than 1500 psig.

BOP • VERIFY SI pump flow.

• CHECK RCS pressure less than 300 psig.

• VERIFY RHR pump flow.

VERIFY ESF systems ALIGNED:

• Phase A ACTUATED:
0 CONTAINMENT ISOLATION PHASE A TRAIN

A alarm LIT [M-6C, B5].
0 CONTAINMENT ISOLATION PHASE A TRAIN

B alarm LIT [M-6C, B6].

• Containment Ventilation Isolation ACTUATED:
0 CONTAINMENT VENTILATION ISOLATION

TRAIN A alarm LIT [M-6C, C5].
0 CONTAINMENT VENTILATION ISOLATION

TRAIN B alarm LIT [M-6C, C6].

BOP • Status monitor panels:
0 6C DARK
0 6D DARK
0 6E LIT OUTSIDE outlined area
0 6H DARK
0 6J LIT.

• Train A status panel 6K:
0 CNTMT VENT GREEN
0 PHASE A GREEN

• Train B status panel 6L:
0 CNTMT VENT GREEN
0 PHASE A GREEN
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 2 · Event# ES-O.5 Page 47 of 47--

Event Description: Equipment Verifications

Time II Position II Applicant's Actions or Behavior

MONITOR containment spray NOT required:

• Phase B NOT ACTUATED

BOP
AND

• Containment pressure less than 2.81 psig

• Ensure Containment Spray is actuated

VERIFY pocket sump pumps STOPPED: [M-15, upper left
corner]

• HS-77-410, Rx Bldg Aux Floor and Equipment Drain

BOP Sump pump A

• HS-77-411, Rx Bldg Aux Floor and Equipment Drain
Sump pump B.

DISPATCH personnel to perform EA-0-1, Equipment Checks

BOP Following ESF Actuation.
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I Appendix D

Facility:

Examiners:

Sequoyah

Scenario Outline '

Scenario No.:

Operators:

3 Op Test No.:

Form ES-D-1 I

NRC

Initial Conditions:

Turnover:

-2% Reactor Power, A Main Feedwater Pump lIS

Continue Plant Startup. Currently at O-GO-4 Section 5.2 Step 3.

Target CTs: Establish at least one train of containment spray prior to completing FR-Z.1

Manually align one train of RHR for Containment Sump Recirculation and Establish
ECCS flow.

Event Malf. No. Event Type* Event Description
No.

1 N/A R-ATC Continue Power Increase from -20/0.

N-SRO/BOP

2 CN01B C-SRO/BOP Trip one of two running hotwell pumps. Standby pump should be
started.

3 RX07A TS-SRO Controlling Pressurizer Pressure Channel Fails High. Przr spray

I-SRO/ATC valves Open and require manual action to close. Tech spec
Evaluation.

4 RX02A2 TS-SRO RTD COLD LEG 1 SENSOR 2 fails high. Requires manual action

I-SRO/ATC to defeat the channel. Tech Spec evaluation.

5 TH01B C-AII Small RCS Leak -21 gpm in Loop 2 Hot leg.

6 TH01B M-AII RCS Leak increase to Break requires Rx trip and Safety Injection.

N/A TH01B N/A Following Transition to E-1 RCS Break-Increases to large break
LOCA to expedite Containment Sump Swapover.

7 RP13C C-SRO/BOP Automatic Feedwater Isolation fails on both trains requiring
manual isolation.

8 RP16K644A C-SRO/ATC Both containment spray discharge valves fail to Auto open on Hi-

RP16K644B Hi Containment pressure signal requiring manual action to open.

ZDIHS722A Train B Spray valve will not manually open

CH08B 1B Containment Air Return fan Overcurrent trip on Start.

9 ZDIHS6372 C-SRO/ATC RHR suction valve FCV-63-72 from containment Sump will not
A open. This requires stopping the RHR Pump on the affected train

and aligning sump recirculation and ECCS injection on one train
of RHR.

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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I Appendix D Scenario Outline

Scenario 3 Summary

Form ES-D-1 I

The crew will assume shift at approximately 2% reactor power with first Main feedwater pump in service and
continue a power increase. During the power increase one of the two running hotwell pumps will trip
requiring the crew to perform the associated AOP and place the third non-operating hotwell pump in
service. The power increase should continue.

Following an adequate power increase to demonstrate proficiency, the controlling pressurizer pressure
channel will fail high resulting in pressurizer spray valves fully opening and requiring manual action to close
them and stop the RCS depressurization. The SRO will direct performance of AOP to select another
controlling channel and return spray control to automatic. SRO will evaluate and enter applicable Reactor
Protection and ESFAS instrumentation Technical specifications.

When pressurizer pressure instrument actions are complete, a cold leg RTD on loop 1 will fail high, this will
cause the Tavg channel for loop 1 to be high and Delta T channel to be low. Tavg and Delta control-inputs
will be defeated by AOP performance and protection channel inputs will require Technical Specification
entries. SRO will evaluate and enter applicable Technical specifications.

A small unisolable RCS leak will occur of approximately 21gpm. Crew will attempt actions to isolate leak
using AOP. Following determination that the leak is not isolated the Leak will be increased to a Large
Break requiring Reactor Trip and Safety Injection. Following Transition to E-1, RCS break will be further
increased to a large Break LOCA to expedite reaching RHR containment sump swapover.

Following the Rx Trip and Safety Injection, Automatic Feedwater Isolation will fail requiring manual isolation.
Upon reaching the Hi Hi containment pressure setpoint, containment spray pumps will start but their
discharge valves will not open requiring manual action to initiate containment spray. Train A spray valve will
open manually but B Train will not. 1B containment Air return fan will trip on Overcurrent when starting 10
minutes after Phase B. B train spray valve and 1B Air return fan failure ensure containment pressure
remains high enough to require crew to perform FR-Z.1.

The Crew will continue through the E procedures including FR-Z.1 contingency procedure for Hi
containment pressure and eventually reach the setpoints for RHR suction to containments .sump
realignment. One of the containment sump supply valves fail open automatically or manually and require
the crew to stop the affected RHR pump and realign only one train of RHR suction to containment sump. If
a setpoint for containment spray realignment to containment sump is reached, only one train of containment
spray can be aligned to the containment sump.

The scenario may be terminated after ECCS is aligned for RHR sump recirculation using one train of RHR
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I Appendix D Required Operator Actions Form ES-D-2 I

Op Test No.: NRC Scenario # 3 Event # _____ Page 1 of _55__
11

Event Description: Power increase and 2nd MFPT Roll

......
II Position II Applicant's Actions or Behavior

Console Operator:

No action required for event 1

Indications Available:

None Applicable

Direct load increase in accordance with 0-GO-4 Section 5.2,
SRO Step 3. Reactor Power Ascension To Between 13% And 15%

RTP.

NOTES
1. Actions effecting reactivity are directed in the following step. 0-SO-62-7 requirements

shall be adhered to for reactivity changes (i.e. reactivity balance, amounts of boric
acid or water). All appropriate verifications and peer checks shall be utilized during
performance.

2. Recommended dilution rate is 50 to 75 gallon batches every 12 to 15 minutes for a
steady power increase. Rod movement should be limited to 1/2 step increments
approximately every 1 1/2 minutes. Dilution and rod movement rates may be
adjusted depending on SG level control stability.

3. Control Rod withdrawal and / or dilution requirements may be significantly impacted
by the change in core reactivity due to changing Xenon concentration.

CREW

CREW

INITIATE a methodical and deliberate reactor power increase
by manual adjustment of the control banks or by diluting the
RCS.

WHEN reactor power is above 50/0, THEN LOG Mode 1 entry in
the Unit Narrative Log.



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

Op Test No.:

Event Description:

NRC Scenario # 3 Event #

Power increase and 2nd MFPT Roll

_____ Page 2 of _.5_5~,

II n ~:L~.. II Applicant's Actions or Behavior

MAINTAIN the SG levels on program by periodically adjusting
CRO the feedwater bypass reg controller level setpoints using

Appendix Band C.

Evaluator Note: The following Steps are from 0-SO-62-7 Boron Concentration Control,
Section 6.2, Dilute

CAUTION 1: When making an RCS dilution of >3000 gallons, it should be done in
batches with an RCS boron concentration verification at the halfway point (e.g., 1500
gallons). Allow at least 15 minutes between batches.

CAUTION 2; Returning the Boric Acid Blender to service after unplugging, cleaning, or
maintenance on the Boric Acid System could introduce debris, sludge, air or chunks of
solidified boron into the CCP suction resulting in pump damage. Extreme care must be
exercised to properly flush the Boric Acid Blender system following an outage.

NOTE 1: If an excessive amount of dilution is required (plant startup), the pressurizer
heaters should be energized to cause pressurizer spray operation for equalizing boron
concentration in RCS and pressurizer.

NOTE 2: Dilute mode will be used anytime a long-term positive reactivity addition is
desired. The operator should use the normal dilute mode whenever conditions permit.

RO
ENSURE unit is NOT in a Tech Spec or TRM action that
prohibits positive reactivity additions.



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

Op Test No.:

Event Description:

NRC Scenario # 3 Event #

Power increase and 2nd MFPT Roll

_____ Page 3 of _5_5~,

Time i Position Applicant's Actions or Behavior

NOTE: HUT level increase of 1% is equal to 1380 gallons (TI-28 fig. C.21)

ENS:U:RE suffic.ie:n't capacilyavathlble in tile H:UT· selectee to
receive expecredarnounts of C\/iCS tetcown (NilAif· not used)

RO
A

RO

RO

B

ENSURE makeup system is aligned for AUTO operation in
accordance with Section 5.1.

RECORD the quantity of dilution water required to achieve
desired boron concentration using Appendix D. (N/A for minor
power changes)

NOTE Due to eyeball interpolation the verified calculation may slightly differ from the
initial calculation. The following signoff indicates that any differences in the two results
have been discussed and are close enough to be considered validated.

SRO

RO

PERFORM Appendix I Independent Verification of Calculation
for Amount of Boric Acid or Primary Water. (N/A if App. D was
performed by SRO to verify data from Rx Engineering)

(Step not required provided in shift turnover package)

PLACE [HS-62-140A], Boric Acid Supply to Blender Flow
Control Switch to the STOP position.



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

Op Test No.:

Event Description:

NRC Scenario # 3 Event #

Power increase and 2nd MFPT Roll

_____ Page 4 of _5_5~,

Posi'

RO

RO

RO

A licant's Actions or Behavior

PLACE [HS-62-140B], CVCS Makeup Selector Switch to the
DILUTE position.

ENSURE [HS-62-140D], Boric Acid Valve to the Blender is
CLOSED (Green light is LIT).

SET [FQ-62-142], Batch Integrator for the desired quantity.

NOTE: Primary Water Flow Controller [FC-62-142] receives its reference signal (70
gpm) from setpoint potentiometer (dial indicator) located on panel M-6. A setpoint of
35% corresponds to a 70 gpm primary water flow rate.

RO

RO

ADJUST [FC-62-142], Primary Makeup Water Flow Controller
for the desired flow rate.

PLACE [HS-62-140A], Boric Acid Supply to Blender Flow
Control Switch to the START position.

NOTE: Flow oscillations and/or erratic controller response may require manual
operation of Primary Water Flow Controller [FC-62-142] until stable conditions exist.



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

Op Test No.:

Event Description:

NRC Scenario # 3 Event #

Power increase and 2nd MFPT Roll

_____ Page 5 of _5_5-----41

II n 't'......()~I Ion

"

Applicant's Actions or Behavior

VE:R:UFY the follovv'inig::

RO [,aI Inlet:1:0 top orvcr (FCV'.-62-'12.8] 15 OPEN~

[b] .Prirnary VV'at:ef fl:o~r by :[FI-62'-:142'.A,) :OR .[FQ-62-·14.2]~

NOTE: Alternate dilution in small amounts is acceptable on a regular basis, provided no
significant changes in seal water temperature or seal leakoff are indicated. Batches of 5
to 10 gallons may be added through FCV-62-144 on a frequency not to exceed once per
30 minutes. ICS points for No.1 seal leakoffs and seal water temperatures on the RCPs
should be monitored during and after dilution.

IF pnmary water addlit"ioil'1 to: the bottom of tne \leT IFCV-6:2-1,44] j'5

d:esired,.THEN

[,a] ClOSiE [FC:·V-b:2·-128] w·ith [H'S:-6:L-'128]~

RO
[b] Op:EN [FC.\J-62·-1:44]w·ith [H'S:-6:2-144]~

[e) 'VEiRIF'Y' Prilnary' V~!a~er ffO'itv'by
.[FI·-62:-:142Ali OR :[FQ~62-'1421 ..

NOTE: It may take approximately 15 minutes before any changes to reactivity are
indicated on nuclear instrumentation or RCS temperature indication.

RO
MONITOR nuclear instrumentation and reactor coolant
temperature to ensure the proper response from dilution.



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

Op Test No.:

Event Description:

NRC Scenario # 3 Event #

Power increase and 2nd MFPT Roll

_____ Page 6 of _5_5----41

A licant's Actions or Behavior

RO

RO

IF [LI-62-129], Volume Control Tank Level, increases to 63
percent, THEN ENSURE [LCV-62-118], Volume Control Tank
Divert Valve OPENS to divert excess water to the Holdup Tanks.

WHEN diill"t"::io·n ts comptete, THE:N

lla:) PLA:C:e ['HS-62-·::14-0A·Jt Bone Ac·jd 'tOI BI·erH:J:erF·f:o\J'l
controt S~'li:tcjh to th,e STO:P posmon n

[b) :I!F: [F'CV-:6,2-1441 was previousry OPENE.D~ 'T:HEN

C:LO:S:E [FC,V-·'5.2:_:1:44] 'Ilit.h [HS·-62-·:1.44).

[e] V:E::RIFY: no: pnrnarv water 111:011%( on enner
·(Fl-61-:14~2:.A] :OR :(FQ-62-·142]I.

[d] E.NSURE [FCV-!o2.-1:2:8] is CiLOSE·Dn

Lead Examiner may direct initiation of the next event at his discretion. Steps on
the next two pages are associated with performance of repetitive dilutions or may
not be performed until all dilutions are complete.



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

Op Test No.: NRC Scenario # 3 Event # Page 7 of 55

Event Description: Power increase and 2nd MFPT Roll

Time II Position II Applicant's Actions or Behavior

RO [17] IF power increase in prog ress and add itional diIutions wi II be
required ,THEN use this table to re-perform steps [4] throug h [18]

,~

STEP 1${ 2fl O 3m

[4] 'RECORD the quarttit:vf of dilution 'ivater required to achieve desired boron - - -
concentration us~ng: App:endix D:N ~tn~ i2'i.i\CI'~'

[5] P:E:RF:ORM Appendix II 1\1' of Caicuiation for amo lHlt oJ SA or PV\l,.
~~

~
ltP1;,)

[6] PLACE [H:S-,62~140At Boni:c Acid Supply to Blender Ffovv Control Svvitch to the I l .f
1

STOP position. ~'GV fit [Ji;l """fl G\l

ill PLAiCE [H.S.J62-140Bt C\lCS rMla:keup Selector Switch to the DI:t:UTE position. Di D D
[8] ENS:URE [HS-62-:1400'l Boric )A.cid 'lahle to Blender is C.LOSED (Green Ifght LIT). D: 0 0
[9) .SET [FQ-62-142.]1B.atch Integrator for the desired quantity. 1 ! l

~::C'i/ 7':cv fde\!

i1OJ' ADJUST uc -·62 -14211 Primary r~t(1ak~eup v.~later F~O\~f Controller for the desired I l t
fbow rate~ 7""W 7'CV' 7 :"w.'.~

[1'1] PLACE [HS-62-140Al, BA SUppl')l to Blender Flo\N' Control Svv~ftch to START.. l I l
7':cv rue$;,; tl.f c.,;;;~

[12]: VERIFY' the follo\1Jing
[a] Inls<t to top :ofvcr (Fe'V-62-1:28] is OPE:N. Oi 0 0
[bl Primary "v\later flo~w by [fl-62.-142A,1 or ('FQ-62.-1:421. iD: 0 0

[13]i If PVV' addition to top or vcr IFC'V-62:.;1281 is not warranted, but P:vv addition
to the bottom of the \lCT [FCV~62:-144] is desired, IiHE:N
Ea] 'CLOSE: [Fey-·:62-1 281vllith [HS..:62-1 2:81 D: D D
[b] OPEN IFCV~62·-14.41 v~rjth iIH:S-6.2·-1:441. 10 0 D
Ie] VERIFY Primary V+lafer nov, by :[FI·.;62·-1:42,A.l Of [FQ:-6.2-142l :0: D 0

[14] :MONITO:R nuclear nnstrurnentationand reactor coolant tenlperature to ensure D' 0 0the orooer response from di·!ution.
(15]' IF (tl-io.2.-t29t \lGT' ~e'velr' increases to 63 percent, TH:EN ENSURE u 0 0[LCV-,62-.'11at '''1CT'Divert\laive r O'PE.H:S to dW'ilert excess water to the HtlTs.
(16] WHEN dilution is ,cornplele:,- T·HE:N: I ! 1

[a] P'LA.CE ifHS-G::2-14o.A:]l Boric .Acid to Blender Flow Centrol SVililcn to :§,TOP 7"C~'i/ 7CV' "7" cv

[1>] IF [FC\I-G2-1 4,4J was previousi'y OP Er~EDl THEN CLOSE [FC:V-6l-1 44]
v~tith [HS-.62-144]. 0: D D

[e] VERIFY no primarywater f~Ol;,"l on:eitherIFI~62-142A] or [FQ-62.-:142l D 0 D
[d) EN·SURE [FCV-62.-1 281 :isCtOS'E[)~ D· 0 0

[1'8]IF step [17] 'ltv.in: be repeatec , :T'HEN:
P:ER'FOqRM t::he follio'v'llng:::
[a) ·PLAC:E [HS-62-1 40BJ, eves, fillla:"'~eup seteetor SJ~litch: to the AUTO' pcsmon..

lib)' :PLACE [HS-62-:1! ,40""] :r B'A to BI:ender FfOlt~v Control Slitv'it~ch to
S'TA1RT posmon.

[el ENSUR!E diluti:OIl is log:ge:d in :Unit :r~.arrative .Lo:g



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

Op Test No.: NRC Scenario # 3 Event # _____ Page 8 of _5_5__
11

Event Description: Power increase and 2nd MFPT Roll

II n itl IIOSI ion II Applicant's Actions or Behavior

RO
REALIGN the blender controls for AUTO makeup to the
CVCS in accordance with Section 5.1.

RO ENSURE dilution(s) is logged in Unit Narrative Log.

NOTE Sample may be obtained at normal RCS sample intervals provided the unit is at
power and the unit response following the dilution is as expected.

IF RCS boron sample is required, THEN NOTIFY Chern Lab to
obtain ReS boron sample.



I Appendix D· Required Operator Actions Form ES-D-2 I

2_____ Page 9 of _5_5__
11

NRC Scenario # 3 Event #Op Test No.:

Event Description: Trip one of two running hotwell pumps (B Pump)

Time " Position !! Applicant's Actions or Behavior

Console Operator:

When directed, initiate event 2

Indications available:

Motor Tripout alarm Panel M-1

White disagreement light on Hotwell Pump B handswitch.

BOP
Place failed pump switch in Pull to Lock Position. Refer to
Annunciator Response Procedure.

SRO
Enter and direct actions of AOP-S.04, section 2.4.

BOP
ENSURE two hotwell pumps RUNNING.

(Should Start Non-Operating Pump)

BOP

MONITOR Steam generator levels
returning to program. [M-4]

CREW

ENSURE the following conditions:
• Reactor power STABLE
• Turbine load STABLE

BOP

DISPATCH operator to investigate cause
of Hotwell Pump trip.



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

of 552______ Page 10Event #3NRC Scenario #Op Test No.:

Event Description: Trip one of two running hotwell pumps (B Pump)

Ti ~ Position " Applicant's Actions or Behavior

CAUTION: Reducing turbine load too rapidly could result in further drop in condensate
pressure due to reduction in heater drain flow. Recommended load rate is 1% per
minute if turbine load reduction is needed.

NOTE: Severe MFW pump cavitation is likely if inlet pressure is less than 250 psig.

BOP

MONITOR Feedwater pump inlet pressure
greater than 320 psig. [M-3, PI-2-129]

RO
CHECK reactor power greater than 75%.

NOTE: With only two Hotwell pumps in service at 1000/0 power, cavitation may occur and
over time could lead to pump damage. Power reduction to 75°k provides margin for
additional failures.

IF Hotwell Pump cannot be restored within 24 hours, THEN
EVALUATE reactor power reduction to less than 750/0 at 1%

per minute USING 0-GO-5, Normal Power Operation.

NOTIFY Maintenance to investigate and repair pump
malfunction as necessary.

.GO TO appropriate plant procedure.

Proceed to next event at lead examiners discretion.



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

of 553_____ Page 11NRC Scenario # 3 Event #Op Test No.:

Event Description: Controlling Pressurizer Pressure channel Fails High

Time II - .0

II Applicant's Actions or Behavior

Console Operator:

When directed, initiate event 3

Indications available:

Pressurizer Hi Pressure, Alarm Panel (M-6a, C-5)

Pressurizer Pressure above Setpoint ,Alarm Panel (M-5A, B-3)

Both Pressurizer spray valves full open.

RO
Manually close both spray valves.

(Immediate Action)

SRO Enter and direct actions of AOP-1.04, Section 2~3.

NOTE Step 1 is an IMMEDIATE ACTION.

RO
CHECK normal spray valves CLOSED.

(RNO)
IF RCS pressure is less than 2260 psig, THEN
CLOSE affected spray valve(s) USING the following:

PIC-68-340A, Master Pressure Controller.

OR
RO

PZR Spray controllers
PIC-68-340D (Loop 1)
and/or
PIC-68-340B (Loop 2).



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

3_____ Page 12 of _5_5
11

NRC Scenario # 3 Event #Op Test No.:

Event Description: Controlling Pressurizer Pressure channel Fails High

Ti \I Position ~ Applicant's Actions or Behavior

MONITOR pressurizer pressure stable or trending to desired

RO pressure.

CHECK PI-68-340A NORMAL.
RO (RNO)

PERFORM the following:
a. ENSURE PRESS CONTROL SELECTOR switch XS-68-

340D in PT-68-334 & 323.
b. ENSURE LOOP TAVG DT REC/SEL selector switch XS-68-

RO 2B in LOOP 2, 3, or 4.
c. ENSURE PRESS REC CHANNEL SELECTOR XS-68-

340B in PT-68-334, PT-68-323, or PT-68-322.
d. GO TO Caution prior to Step 8.

CAUTION: RCS pressure changes and changes in RCS boron concentration (due to
differences between pzr and RCS boron) may cause small change in core reactivity.

MONITOR reactor power:
a. CHECK reactor in Mode 1 or 2.

RO b. MONITOR core thermal power for unexpected changes.

EVALUATE the following Tech Specs for applicability:

• 3.2.5 DNB Parameters - (N/A unless RCS press decreased
below 2205 psig)

• 3.3.1.1 (3.3.1), Reactor Trip System Instrumentation-
(Action 6 applies)

SRO • 3.3.2.1 (3.3.2), ESF Actuation System Instrumentation -
(Action 17 applies)

• 3.3.3.5 Remote Shutdown Instrumentation - (N/A)

• 3.4.4 Pressurizer Heaters (may be applicable while heaters
are unavailable due to instrument failure) - (N/A)



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

3_____ Page 13 of _5_5---41NRC Scenario # 3 Event #Op Test No.:

Event Description: Controlling Pressurizer Pressure channel Fails High

Tim A licant's Actions or Behavior

RO
CHECK PZR PRESS and PZR SPRAY controllers in AUTO.

(RNO)

RO

WHEN malfunction has been identified AND isolated or
corrected, THEN PERFORM the following:
a. ENSURE Master Pzr Pressure Controller PIC-68-340A

Output Percent Meter is less than 40%.
b. ENSURE PZR PRESS Controller, PZR SPRAY controller,

and PZR HTRS in AUTO.

NOTE: If performing AOP in conjunction with AOP-1.11 for an EagleLCP failure, then
actions to hard trip bistables should be delayed until Eagle system reset is attempted.
Actions to hard trip bistables must be completed within 6 hours UNLESS affected loop is
restored to operable status by resetting Eagle rack.

REMOVE failed pressurizer pressure channel from service:
SRO

CHECK any pressurizer pressure channel INOPERABLE.
RO

CHECK OT11T setpoint on affected channel NORMAL.

RO (RNO)

GO TO Substep 11.d.



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

of 553_____ Page 14Event #3NRC Scenario #Op Test No.:

Event Description: Controlling Pressurizer Pressure channel Fails High.

Time II Position II Applicant's Actions or Behavior

SRO

IF any of the following conditions exists:
• transmitter signal failed (entire instrument loop affected

including OT11T pressure input)
OR
• OT11T pressure input potentially affected or status

CANNOT be determined,

THEN PERFORM applicable appendix:

PZR PRESSU::RE
:I:NS·TR.UMEN·T

P-6:8-340 {P-455:~

SRO P·-6,8-33·4 {P..456}

P·-6:8-323 (P-4.51)

f A

1·'1 B

~n C

1\1 0

GO TO appropriate plant procedure.
SRO

If Tech Specs have been evaluated, Proceed to next event at lead examiners
discretion.



Appendix D Required Operator Actions Form ES-D-2

4_____ Page 15 of _5_5---11Event #3NRC Scenario #Op Test No.:

Event Description: RTD failure Cold Leg Loop 1 Sensor #2 Fail High.

Time A licant's Actions or Behavior

Console Operator:

When directed, initiate Event 4

Indications available:

Alarm "Narrow Range RTO failure Loop 1" (Panel XA-55 5A, 0-6)

Alarm "TS-68-20 Reac Cool Loops Overtemp liT Trip Alert" (Panel XA-55 6A, A-2)

Loop 1 Tavg indicating HI and Loop 1 liT Indicating Low (Panel M-5)

RO Refer to Annunciator Response Procedure

Enter and direct Actions of AOP-1.02
SRO

RO
PLACE rod control in MANUAL.

(N/A Rods already in Manual at 2% Power)

CAUTION: Control rods should NOT be manually withdrawn during a plant transient.

RESTORE Tavg within 1.5°F of Tref USING one of the
following:
• manual rod control

OR
SRO • RCS boration/dilution

OR
• turbine load reduction

(Step is N/A since Tref not available with Turbine offline)

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 4 Page 16 of 55--
Event Description: RTD failure Cold Leg Loop 1 Sensor #2 Fail High.

Time

"

Position II Applicant's Actions or Behavior

RO

RO

SRO

CHECK loop 1 temperature channel OPERABLE.

(RNO)
PERFORM the following:
a. PULL-TO-DEFEAT TAVG CHANNEL DEFEAT switch to

LOOP 1
b. PULL-TO-DEFEAT ~T CHANNEL DEFEAT switch to

LOOP 1
c. PLACE LOOP TAVG ~T REC/SEL switch in LOOP 2, 3, or

4
d. GO TO Step 7.

EVALUATE the following Tech Specs for applicability:
• 3.3.1.1 (3.3.1), Reactor Trip System Instrumentation 

(OTIlT Action 6 already in effect, S/G LevelllT Action
10 also applies.)

.• 3.3.2.1 (3.3.2), Engineered Safety Feature Actuation
System Instrumentation - (Action 37 for S/G Level AFW
start applies), .

NOTE: If performing AOP in conjunction with AOP-1.11 for an Eagle LCP failure, then
actions to hard trip bistables should be delayed until Eagle system reset is attempted.
Actions to hard trip bistables must be completed within 6 hours UNLESS affected loop is
restored to operable status by resetting Eagle rack.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 4 Page 17 of 55--
Event Description: RTD failure Cold Leg Loop 1 Sensor #2 Fail High.

"'T"~ II Position II Applicant's Actions OrBehavior

RO
NOTIFY 1M to remove failed TAVG ~T instrument loop from
service USING appropriate Appendix:

Res,
LOOP

2

3

4

INSTR:U~':E!NT

LOOP
:N>UMBER

T..:68-2
(T-4·.·1l4'J.2)

T...68-2B
{T-42t/4·22:J'

T..:68e-44
(T-43'1.1432)

T-,68-6'1
rr--44 t/4·42)

Pftor'
CH

A

B

c

D

IF automatic rod control is available, THEN
RESTORE rod control to AUTO. USING 0-80-85-1

(Step Is N/A)

GO TO appropriate plant procedure.

When Tech Spec Evaluation is complete proceed to the next event at lead
examiner's discretion.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

of 555_____ Page 18NRC Scenario # 3 Event #Op Test No.:

Event Description: Small RCS Leak inside containment (Hot Leg Loop 2)

Time A licant's Actions or Behavior

Console Operator:

When directed, initiate Event 5

Indications available:

Containment Pressure Small Increase on M-6 Recorder PDIR-30-133

Containment Radiation monitors 106, and 112 increase

Charging flow increase & VCT Level Decrease

Alarm (1st one after -12 min): Reactor Building AUX FL & EQ Drain Sump Hi

SRO
When RCS Leak Identified enter and direct actions of AOP
R.05.

SRO

EVALUATE the following Tech Spec/TRM LCOs for
applicability:
• 3.2.5, DNB parameters
• 3.4.3.1 , Safety and Relief Valves- Operating
• 3.4.3.2, Relief Valves-Operating
• 3.4.6.2, RCS Leakage
• TRM 3.4.11, Reactor Coolant System Head Vents
• 3.4.12, Low Temperature Over Pressure Protection

Systems
• 3.6.1.4, Containment Pressure
• 3.6.1.5, Containment Air Temperature

(Tech Specs may be evaluated later at Lead Examiners
discretion)

SRO
EVALUATE EPIP-1, Emergency Plan Classification Matrix.

(Direct SM to Evaluate REP)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 19 of 55--
Event Description: Small RCS Leak inside containment (Hot Leg Loop 2)

Time II Position II Applicant's Actions or Behavior

SRO

SRO

RO

RO

IF leak results in radiological hazard or safety hazard, THEN
EVACUATE unnecessary personnel from affected areas.

D.IAGNOSE the failure:

(Enter Section 2.1)

CONTROL charging flow as necessary to maintain pressurizer
level on program.

MONITOR pressurizer level:
• greater than 10%

• STABLE or RISING.

(May Return to perform RNO To Trip RX and Initiate SI later
when Leak increases)

NOTE: VCT level to volume conversion is approximately 20 gal / %. A change in
indicated level of 0.5% in one minute equals the 10 gal/min EPIP-1 criteria.

Appendix D

RO

MAINTAIN VCT level greater than 13% USING automatic or
manual makeup.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 20 of 55-- --
Event Description: Small RCS Leak inside containment (Hot Leg Loop 2)

Time II Position ~ Applicant's Actions or Behavior

MONITOR containment pressure STABLE or DROPPING.
RO

(RNO to Trip and SI may also apply later when leak increases)

MONITOR RCS pressure STABLE or RISING.
RO

CHECK secondary side radiation
NORMAL:

• S/G blowdown rad monitor
BOP • Condenser vacuum exhaust rad monitor

• Main steam line rad monitors.

CHECK leak inside containment:

• containment pressure RISING ABNORMALLY
OR

• containment temperature or humidity abnormal
CREW OR

• containment airborne activity abnormal (RM-90-106 or
112).

CHECK containment airborne activity RISING. (RM-90-106 or

BOP 112)

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 21 of 55--
Event Description: Small RCS Leak inside containment (Hot Leg Loop 2)

Time II Position II Applicant's Actions or Behavior

NOTE Containment purging and venting should NOT be resumed until Chemistry has
evaluated off-site dose in a later step.

ENSURE containment purging and venting STOPPED:
BOP a. CHECK containment purging or venting in progress.

DETERMINE leakage source:

Appendix D

CREW

RO

a. CHECK leakage source UNKNOWN.

• FCV-62-72

• FC\l-6.2-13

-FC'l-62·-·74

• FCV-62·-69

• FCV-f32-70

• FC\l-f3.2-77

3) CL!OS;E FC\t-62·-90 and -£11'1
C!h:arging header isolation
valves.

4) ENSUiRE FCV-62-8.3
1

·RHR
Letdown Isolation CiL;OSE[} ~

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 22 of 55--
Event Description: Small RCS Leak inside containment (Hot Leg Loop 2)

Time II Position
~.

Applicant's Actions or Behavior

CH:ECK pressurizer PORVs,
:N:()RrvlAL::

RO

RO

RO

• T·a·il·pil=re temperature

• Acoustic monitors

CHiECK pressunzersatety valves
NORr~vq·AL:

• Acoustic monitors

.: Pressure

• Temperature

f~!NOTI!FYC:h:emistry to ensure
RO aU prinl;ary side sample valv,es

C:lO:SE1D. [Hot Sample Room]

BOP
• C:C·S ra::di·ati,on monitors

NO·R~J1AL

• C:C.S surge tallK level STAB:lE~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 5 Page 23 of 55--
Event Description: Small RCS Leak inside containment (Hot Leg Loop 2)

Time II Positlo ....
"

Applicant's Actions or Behavior

h. CH,ECK excess letdown heat
exchanger NOR:f'i1Al (j'fappl:icab'le):

BOP • Temperature

.' Pressure

i. C'HiECK T'I'-6:8,-,398r Reactor Vessel
ROHf~ad Vent T'e:nliperarureNORfv1Al

[~,1-4]

l CH:ECK 'TI:-68,-,2,'1:{ reactor vessel
ROfl:ange le::akoff temperature

N:ORFvl:AL·,U~_!'-,5]

BOP

CREW

MON,I:TO'R auxilia;rybtJild:ing raoiation ano
HElB recorders ,NORrv1AL~

12~ CH:ECK leak il:DENTOIFIEiD and
fSOLATE,D.

After Crew has evaluated whether leak is isolated, (Step 12 of AOP-R.05) the leak
can be increased to require Reactor Trip and Safety Injection at Lead Examiners
discretion
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 24 of 55--
Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train

RHR sump suction vlv fails closed.

Time Position ~ Applicant's Actions or Behavior

Console Operator:

When directed, initiate Event

Indications available:

Large Break LOCA

• RCS Pressure and Pressurizer level decreasing

• Containment Pressure Increasing

Auto Feedwater Isolation Failure (Manual isolation is available)

• Main Feedwater Pumps do not auto trip on 51

• Main Feedwater Isolation valves do not auto close on 51

Containment Spray discharge valves fail to Auto Open (Valves will manually open)

• Spray pumps running due to Hi Hi containment pressure (2.81 Psi) with no
spray flow indicated.

• Spray pump recirculation valves open

A Train RHR sump suction valve FCV-63-72 fails closed (Will not manually open)

• Valve remains closed (green light lit) when auto sump swapover criteria is met
and will not manually open.

Appendix D

SRO

RO

Direct Manual Reactor Trip and Safety Injection based on one
of several monitor steps in AOP-R.05 for either Pressurizer
level, Containment Pressure, Or RCS Pressure.

Manually Trip the Reactor and Initiate SI.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, &9 Page 25 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time " Position II Applicant's Actions or Behavior

Enter and Direct performance of E-O, Reactor Trip Or Safety
SRO Injection.

Evaluator Note: Immediately following performance of Immediate actions for Rx
trip and 51, the Feedwater isolation failure may be identified and
manually isolated. Also, a Hi Hi containment pressure condition
may occur shortly after the trip and the containment Spray valve
failures may be identified and corrected at this time. These
actions may be performed as prudent actions prior to reaching
the applicable procedure steps. ES-0.5, initiated at Step 5 of E
O, procedurally address each of these failures and will be
performed by the BOP operator.

NOTE 1 Steps 1 through 4 are immediate action steps.

NOTE 2: This procedure has a foldout page.

VERIFY reactor T~RIPPE::D:

,. R,aactor tr:ip :bypass bre·akers·
·DISC,ONNEC·TE::D a:r OP'E:N

RO ..,

• Rod pios'itlon itnd·icators
less tAa:n or eq:ual-to 1.2 steps.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 26 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

I Time ! Position

"

Applicant's Actions or Behavior

BOP

BOP

VE:R1FY t.urbine TRlp::PED:

.. TlUbiniQ stop valves CLOSe-D~

VERIFY at 'east one- trairl of shuid;,QWn
boardsENERG:IZED.

RO • eccs pumJ)s R.!UNNING~

• Any' SI a:t$ml -lIT(M:~4iOl.

Appendix D

BOP

P'-ERFO~RM: ES*O~-5't E:qu.ip::ment
V,erift -tio:n:$ \/Vtil:LE continuing In thi;s
proced:ure,. -

(ES-O 5 At end of Scenario)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 27 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

'"9""' ~ Position II Applicant's Actions or Behavior

RO

JDETE,RJM'INJE ifsecondary heat sink
s:vai Il.able::

a, CHECK, tota:1 A,F'W'flow
grsater than440 g:pm.,

b. CHECK nSrrro:w range level
g:.r.e·:.atha:n: 1=00/0 [25·% ADV]
in :at least. one :SlG.

c. 'CONTROL feed :now
to maintain narrow r.ange 1:9vel
be'tvveen 100/0 [250/0 ,AOVl 8n050%
in intactor nJiptured SIGs~

C:HieC'K il main steam unes
shou:ld be :isQI,ated:

El:CHECK:;'f anyof the following
conditiionshs've occiu:rre:ol:

RO

:. Any SlG preesure
less tha:n :600 :psig~

OR

Any:S/G p!ressure dirOJp::ping
UN:CO:NT:R:OLLE1D*

O;R
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 28 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

I Time II Position II Applicant's Actions or Behavior

RO
b:~ c,NSU'RE MSrVs and MSJV bypas;s

valv:es CLO:,$:EJD*

SRO
e~ E,NSU!RE ,appl.icable F,oldout Page

acti'OM:S COM:Pt.ETED~

Eval uator Note: RCPs wiII probably be stopped prior to the next step due to
Phase B actuation. (E-O Foldout page action)

'CH:,EC:K RC:P trip criteria:

Ei" CHE:C:K the foillowi:ng

.: RCS pres,sure
1:.s5 "than 1250:psig

RO

AN D

• At least one CCP OR Sil pump
:RUN'NING~

b~ ,STOP RCP$~

lMONI:TOR 'R:CS te:mp.ratures:

• IF Reps stopped,

RO/SO P
THEN
CHEC:K T-oold sls,bfa, 8:t or :trending'
to bebN:ee,n: 547:0 F and :5520 FR

(If No Perform RN0)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 29 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time ~ Position II Applicant's Actions or Behavior

Appendix D

RO/BOP

RO

(RNO)

I:F tIm perature I-es·athan 547:l>F
and: drDPPlng~
TH:EN:
PE:RFO'RM the: 'followj::ng:

a, E:N'SURE steam dumps a:n:d
:atmo$:p:neric. reUefs CLOSE.D,~

b~ IF'0:00 Idown continues:1

TH:EN:
C;ONTROL total fee,d flow
USING: -:3-.8l Man:u:.1 C,ontrol
of:A:fW Flow~,

CHECK 'P:,:ress:UlrizerPO:RVs,~safeti,est

and spra~y 'v!lilvas:::

a Press;:uri'z,erPORVs CLO·S;EO~

b~Pressurjzer safety: va;lV'es CL.OSjE:D.

c Normal sprayVal\lSS CLO:SE'D~

d* P to allieast ooe block, val\l:&
AVA:ILAB:LE.t.

e ~ At 'east one block val\te OPEN w·
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 30 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

DETERMI:N:E. if,SlG second',sry pre'$s:Utre
bou'ndaries are 'I,NTA.CT:

Appendix D

RO/BOP

RO/BOP

• CHECKaill pressures
CONTROLLEiD orRISING.

• C:Hc'C:K aU BIG pres,sure:5
glrG,mer :ths,n 140 pI ig:p

a CHECKthe following:

.' aU SJG narrow' range levels
CONTR:OlL:!ED' 0;( DROPPIN:G,

• secondary radiation NORMA,L
USI:N:(j Appendix At Seoondary
Rad:Monitors~:(App~ A i',s also
conta:.ned, 'j:n 'ES.,;O~,5)~

b. CH:E,C:K ,Appen'dix A COMPlETED~

(RNO)

b~ DO NOT CONTI:N:UE :this procedure
UNTILApp..A n8;$ been,compJeted
or attemlpted~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 31 of 55

Event 'Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time ~ Position ~ Applicant's Actions or Behavior

DE'TERM.IN.E I.f ReS Is INTA,CT:

a, CHeCK the fonoWiing:::

• Contain:ment pressure NORMA.L

• C'ontainme::nt. su,mp lev.' NOR:MAL

RO
.. :lOVVER COMPT TEM'P HIG·H

elarm DA'RK~ [M-6C, B1}

(RNO)

:P':E':RFO:RM the fo::lll:owing:

1) M'ON:I:TOR status trees~

2) GO·TO E·:1 i Loss ofReactoror
Seco:ndary Coolant.

Ensure Status Trees are monitored (STA will perform if
SRO available at this time) and Transition to E-1

Evaluator Note: Orange Paths may already be present at this point to perform FR-P.1
and/or FR-Z.1 When verified, SRO will leave E-1 after performing only a few steps.

Appendix D

SRO Enter and direct actions of E-1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 32 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position ~ Applicant's Actions or Behavior I

a. CH'ECK the fo:~lo\vin:g:':

.: At Ieast one: CGiP OR S.~pump

RU'NNI:NiG

RO .AND

• RCSpressure
less than :125=0 psig

b. STO:P Reps.

(Step Previously performed)

M'O:N1TO:R if 'hydro::gen i::gniters and
recombiners should be turned 0,[1:

:8 CH.ECK containment conditions
:N'OT norrnal;

• containment pressure hi:gh

Q:R

• containment sump level h:i:gh

b .. D:ISPATCH personnel to open 'ice
condenserAl-lU (breakers
USING EA-·2=Q:1-1 ~ 4·80 \/ Board Room
Breaker Ahgnrnents+
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, &9 Page 33 of 55

Event Description: Large Break LOCA, Auto FW 1501 failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

c. C·HECKhydroge:fl ccncentration
measurement ,A\fAILABlE:

• Hydrogen analyzershave been
:In ANAL.YZ,E for at least
5 minutes,

(RNO)

P:ERF:OR.M the foU:ov'viing:

1):DISPATC.H operator to: place
hydrog:en a:natyzers in service
U:SIN·G Ap:p:endii,)( D (also contained
in ES..-;O.5).

2) WHEN hy:drogenanatyzers
have been in ANiAilYZ:E
for at least 5 minutes,
THE'N
P:ERF:ORjM suosteps 2~d

t:hrll~ ~nh ? f

Enter and Direct actions of FR-P.1, Pressurized thermal Shock
if orange path present.

SRO

(If FR-P.1 not required at this point continue on next page
with FR-Z.1)

Appendix D

RO
MON·ITORRWST Ieve·'
greale1i ttlah 27:l}fJ~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 34 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

I Time II Position ~ Applicant's Actions or Behavior

CHECK R!CS: pressure
9rester ttlan 300psig·...

(RNO)

IF any of the following oo:n:dttions exist:.

RO

:.

..

R.liR inj:ectJo:n ·flow
greater than 100:0 9pnl

OR

bol;hRJiR: pumpsSTO:PPED
AN:D sump:ro::circ capabiiUty
has bean lost

SRO

TH:E·N
RETURN TO procedure: and :sle:p
in effect~

Transition to and Direct action of FR-Z.1

Evaluator Note: At some point during the performance of FR-Z.1, RHR Auto
Containment Sump swapover criteria may be met. At this point, crew will leave FR-Z.1
and enter ES-1.3. ES-1.3 will direct Resume FRP implementation to return to and
complete FR-Z.1 All of FR-Z.1 is contained next in this event guide. ES-1.3 begins
immediately following FR-Z.1
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 35 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

NOTE

If this procedure has been entered for an orange path and performance of ECA-1.1
(Loss of RHR Sump Recirculation) is required, FR-Z.1 may be performed concurrently
with ECA-1.1.

RO
MONITOR RWST level greater than 27%.

VERIFY Phase B valves CLOSED.

• Panel 6K PHASE B GREEN
RO

• Panel 6L PHASE B GREEN

ENSURE RCPs STOPPED.

RO
(RCPs will be off due E-O foldout page actions)

RO

DETERMINE if this procedure should be exited:

a. CHECK for faulted S/G:

• Any S/G pressure DROPPING in an
uncontrolled manner OR

• Any S/G pressure less than 140 psig.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 36 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

VERIFY containment spray operation

a. CHEC:K RjHR. sump recrcutaton
capab:il!ity A\/Ai.ILAB:llE~

O. VE.RIFY contaiinmlent spray pumps
RUNNll·NG;..

c. C:HE::C:K R\~~lS'T le\tef
gre.ater than 2'l~b~

dL VE~RIFY containment spra;y' suctio
AlIGNE!D to R\lVST:

.' FCV~72-22 OP'EiN

if· FC\l-7.2-21 OPE!N..
RO

e. VERIFY containment spray discjharge'
Critica I valves OPEN:

Task • F~C\/.-·72-39

• FC\/-7'2-2..

(Evaluator Note: Fev-72-2 will not manually open)

[ VE:RIFY containment spray recirc
valves ClC)SiED

• F'CV-·7.2-34

• FC\/-'72-13.

::9 VE'RI:FY :c:ontainnlent spr:ay' 'rlo\y'
g;reafter than 4·'750 9JJ::nl
on each train.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 37 of 55--
Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train

RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

• WH:EN £1;1 teas! '10 rninutes
have elapsed from Phase; B~

BOP TH:EN
EN1S,UlRE·: containment alI return fans
RUNNifNC-i.

(Evaluator Note: B Train Air return Fan Trips on overcurrent
when it starts)

VEIRIFYcontainrnent ventiilatiofl dampers
C·LOSED:

RO

RO fI' Panel 6·KPHASlE. A GR.EE1N

Appendix D

BOP
VE·RIFY ~,,!lS;IVs and F!J~~:SIV·lbYI=f.ass valves
C.L.'OSED..
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 38 of 55--
Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train

RHR sump suction vlv fails closed.

Time

"

Position

"

Applicant's Actions or Behavior

D:ETE:F~:M'INE ifany SiG lintact,

at CHECK at least one S,lG pressure:

B0 P • CO:NTROLll.EDi :or RI,SI1N'G

AiND

.: Greater t:fl:ain 140 ~psig.,

CAUTI~ON Isola:tin:g aU SJGs will reslu'lt In :3 1:0:5:$ of' s;eco:ru:lary beat sink:.

DiETER1MIN:E ifany SlG Faulted:

:Ct. CHE:CK SlG pressures:

• Arry SlG pressure DlR:QP:PI,N:G
B0 P in an uncontrolled manner

OiR

.: Any SlG pressure
less than 1!4(1: psjig~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 39 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time

"

Position /I Applicant's Actions or Behavior

M,ONITOR if hydroigen ·j,g:niters and
recombiners should be turned on:

a DISPATC·H perscnnel to open ice
condenser AHlJ breakers
USI!N:G :EA-2·tJr1-·1;} 480 V Board RO()f11

Breaker Alignt11ents.

BOP
b. CHiE,CK h,ydroge'rl concentration

measurement A\lAIU\B:LE::

• Hydro~gen analyzers
nave been in A:Ni:\l)'ZE
for ·at least 5 minutes.

(RNO May be previously performed)

b. PERFO:RMi title foUorvving

'1) DIS·:PAT\C.Hoperat:or to':p'lace
h:ydrogen analyzers tin service
USllNG AppendixD. (also

BOP contained In :E:S,-O~5)

.2) WH:EN hy·droge·f1 analyzers
have been ~j;n AN,ALYZE.
for at least 5 :nl'ill1l1t:es~

THEiN
PERFO:RM: suosteps ~12~c

throulgh 1· :2~e.

Appendix D

RO

RO

MO'NITOlR j;t RHR spray S\hOL11~d be placed
in service:

M;O:NI:·TO:R ilf containment spray
should be stopped

a CHE.CiK any· containment s·pray oump
R,UN!N·'NG.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, &9 Page 40 of 55--
Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train

RHR sump suction vlv fails closed.

I Time II Position II Applicant's Actions or Behavior

b.. CHECK containment pressure
less than 2'wO psig~

c. CHE'CKcontainment spray suction
:aligned to RliiVST ~

d. R·ESET Containment Spra:}I..

e. SToOP containment spray'pumps and
P'lACElfl.A-A.UTO

tC·l:O:S,E containment spraydis:charge
valves:

• F:C·\l-72·-39; Train A

• F:C\/-12-2 J Train B

SRO R:ETUR'N TO procedure and step
in effect,

Evaluator Note: As previously discussed, ES-1 3 may be entered prior to completion of
FR-Z.1

Enter and direct actions of ES-1 3 when Sump Swapover
SRO criteria is met (RWST Level less than 27%

) .

CAUTION Transfer to sum:p re:circ:uJ:ation may cause hi'gll rad'j:ati:o:n
in Aux ;B:uildi:ng~

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

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 41 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

Appendix D

RO

M·:O·NITOR. RHR, automatic switchover:

a CHECK containment sump level
greate'f than ~11! q~lt~

b~ C·HE'C:K containment sump valves
F·C\/~63,-72 and :FC\t._·63-73 O!PEN~

(RNO FCV-63-72 Failed to open)

I!Fan·y sump vf},I·v'e: is C[LOSED~

TH·EN
.ATTE:MPTto open affected sump
valve from rv1CR~

(Valve will not open)

c. CHECK RHR suction valves
F·C\/-74-3 and FG\l-74·-21
C:L.OSIN'Gl~

(RNO FCV-74-3 will not be closing since FCV-63-72 will not
open, however valve should not be closed based on RNO)

lif sump valve on aft:€'cted train
is :ope:ning,
:THIEN
ATT'E:MPT: to dose R.HR.su:ction
valve from fv~:CR.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 42 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

D1ETERlMiiNE if containment spray
ShOlJild be stopped

a: CHE'C:K any containment spray pump
R1JNN[NG..

b. CiH:ECK containment pressere
,greate'f lila." or e·,quaII to .2.0 :p,sig ..

(RNO if less than 2 0 psig)

STO:P containment spray PUt11PS,

as fOII()."\Ars:

Appendix D

RO

1:) RES,ET containment spray s,ignal...

2) S'TOP containment spray pumps
and :PLACE in A-.AUTO ~

3) CLOS,E. cntrnt spraydischarg;e
valves :FC\f-7'2-39 and FC\l-72-Lw

G'Or:,o Steip 4

(If RNO Not required, i e greater than 2 0 psi)

c. CHECiK B:OTH cntmt s·pra~l pumps
R1JNiN'ING,..

d. STOIP one cntmt spray :puimp :and
P'LACE in PUlil-TO-LO'C:K.

e. M~ONIT:OR one cntmt spray pump
R:tJNNI:·N:G art-d d,:el.!ivering 'ftQ:\r.\l".
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 43 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

I Time

"

Position

"

Applicant's Actions or Behavior

MiONITOR R\AlST stJlpipl)l to ECC,S
pumps:

• R\AlST l.'/l LO'-·lOalarnl DARK
1~\{1-6E'l E.4]..

Appendix D

RO

RO

• RWST level qreater than B~··~

(RNO if Required at some point)

·WH:EN R\t'VS·T level is
less than or equal to 8~01

T·H;EiN
P'UL,L TOlOC:K a;ny PUt11pS·

takin:g: suctj'Orll from R\AlST:

b. S:I pumps ..

c. CCPs.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, &9 Page 44 of 55

Event Description: Large Break LOCA,Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time " Position

"

Applicant's Actions or Behavior

6~ PE:RfORM: tjhe fO'lIo~l\lin'g:

a. D'ISPATCH personnel to restore
power to FC\/~63-"] USING EA-·2:01'11-'1 i'

4,80 \l Board R'OOl11 Breaker
Align:nlents.

BOP b. OPE:N RHR heat exchanger outlet
valves FCV-7'O-156 and FC\f-:-l0-1·53

CTVE·R.IFY :CCS flO'll- FI-70,-'159A and
FI-70-16:5A qreeter than 5:050g:pm~

d.. MlONIT:OiRCC:S temperature and
surge: tank le:vel

VE.RI!FY RHR automatic switchover:

Appendix D

RO

a VERI·FY' containment sump va:lves
FC\l-63~-7:2 and' :FC:\l-,63-13 O'PE:N

(RNa)

If ,anycontainment sump v~a:I'v:e(:s)

CAINN:OT be opened,
'THEN
P:U·ll TO lO:CiK R.H:R.pump
on affected trairus).

(A Train RHR Pump should be stopped)

(RNa continued next page)
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Appendix 0 Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, &9 Page 45 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time Position II Applicant's Actions or Behavior

IF Train A containment sump valve
FC\l-63,-·72: CANtNOT be opened,
'THEN
P'E,RF01RM thefoUovytjng:

1) CLOSE FC:V-74,-3 Train A
:RHR suction valve
to :sati:sfy intertock ..

RO
.2)WH:EN FC\I-74-3 is CLO'SEDr

'TiHE:N
ATIE'MPT to OP'ENi :FC\l.-"63-72~

(Continue AER for step 6)

b. E'NS:U:RE R\it\lST to R.HR suction
valves,FCV-14-3 and FC'l-74~21

C:L:OS,ED

CAUTION S,I pu;mp 'o'peratioln with :mlniflow i:s,ofated a:nd· ReS pressure
above shutoff h:eadi will result in 51 pu:mp dajmag':e~

Thefolllowi:ngcontiinuous action applies even after thi's procedure
is exited

RO
MiO;NITOiR RC:S, pressure
less than 1500 ':)5"(·g..

C;LO'SE SI pump nliiniiflo~¥.v to R\I\/ST
valves·:

RO .. F'C\{-63-3

• F·GV·-63-4

it FC\'-63-~1!75
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 46 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position II Applicant's Actions or Behavior

Cl.OSE RHiR crosstie valves:

RO ... FCV~74-,3~3

.. FCV-14-·3·5.

O'PEN ·CC:P and 51 pump suctior; va I:ves
from RHR:'

RO
FC\l-63-1ii'

'" FC\l-63-6.,

ALI'GN RHR di'sch:arge· to CCP and ·SI!
pump suction:

a.. OP·EN RHR dtscharqe to C:CP suction
FCV-63-8.

(RN0 since FCV-63-8 wiII not open due to interlock with FCV-
63-72 Sum p vaIve that wil I not open )

RO
E·N:SURE. operation of Train B RIHR:

II< Train B RHR pump RUN:N:IN·G:

• FC'I-6:3-1 1 ·OPEN

b. OPEN RHR dis;c:lharge· to Sil' pump
suction FC\l-63·-"1 1

Critica I
SRO/RO

VE'RIFY Steps. 9 through 12.
Task COt~1PLETE,D.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 47 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time II Position

"

Applicant's Actions or Behavior

Evaluator Note: ECCS Alignment to containment sump is complete at this point. Lead
Examiner may evaluate terminating scenario if critical tasks have been addressed and
sufficient actions from contingency procedure FR-Z.1 have also been completed

CHEC·:K. ECCS pump status:

ei. M=O:NITOR B:OTH R'HRpumps
R.:UN=NiIN'G.

(RNO since only B RHR Pump is running)

!P=ER.F=ORM the ~oll=owing:

1) E.NSURE the· follo~ving=.:

• one C=C:P RlJ:NNIN:G
(same train as fu:nn:ingRHR
pu:mp preferred)

RO -other CCP in
PlJlL 'TO LO~C:K.

(RNO 2) is N/A)

3) l·iF R=GS press IS

less than ~150:0= psi:g
1

'T!:HE'N
!ENSUR!E the: foUo'Y\ling.:

• one SI pump RU:NNIN:G
(same train as funniing RHR
pump preferred)

• other SI pump in
P'lJLl TO lO:C!K

CAUl'lON

Appendix D

M,:omentary loss of s.hiutd:oWlll power 'while alig:ne'd fer su:mp
recir'culation: cou=l:d res:u'lti:n =CCP dam,ag\e since the b:lac:k.o::ut
seq:uen=cer :will 5,tart the C:CPsbut will Ni.OT start. the RHR 'plumlps~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, &9 Page 48 of 55--
Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train

RHR sump suction vlv fails closed.

Time Position II Applicant's Actions or Behavior

BOP

RO

BOP

RO

Mi01NITOR. shutdown boards
continuously enerqized,

RES·ET ,SI si·gnall.

ALIGN E'RC\'\! System
USING EA-67-1 ~ ERC:\lV Operation

IS~O:LAT:EC·CP suction fro:mR'"VST:

a CilOSE RvVST suction valves
lC\I-62·-135 and LCV-62-13=6
v\lHl1lE monlitoriflg C(~PIT flo\;y..

b. PLACE R.',VST suction valve
handsvvilch=es in A·-AUTO (p=ushed in):

.• HS...62-1·35

• H1S~62.-~136

c. E1NS,U1RE at least orre '/CT' ounet
valve CLOSED:.

• LC\l-62·_·132

~OR

• lCV-62.-'·133~
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, &9 Page 49 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

Time

"

Position II Applicant's Actions or Behavior

IS,OiLATERHR suction from R\'\"ST:

et. CHEC:KpOv\rer :R,E,STORED
to FC\f-63- ~1

D. CLO,SE FCV,-63-~J

\f\tfHll,E morntorinq 'RHR TI,o~\f~

Appendix D

RO

RO

it CLO~SE F'C\l-B3-5
\J\llH,ll,E m~onitoring Sl pump flow.

AlllGNcontainment spray sucnon
to containment SiLJn1.p=

aCHE'CIK ,anyfi)'f the f;on~owi:ng

conditions met:

• R~"lST level less than
Of equal to 8~).b

'QiR

• containment SlUl1'P, level
greate:r lha:n or equsl to: 56~\f,.

b. ENIS,UR.E containment spray pumps
inp:UlL-T'O;-lOCK~

c. CHECK. FC\l-63-,7,2 Tra,:inA
containment sump: vo,:l!ve OPEN

(RNO FCV-63-72 failed closed)

GO T'O Substep ,21 j.

(Step Continued next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 50 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

I Time I Position II Applicant's Actions or Behavior

i.. CHECiK FCV·...63-·73 'Train B:
contamrnent sump valve OPiEN

J. CLOSE F'CV-72-2'1.\ Train B
cntmt spray suction from iR.\I.\fST

k.. OP:E:N F:C\I-72-20 Train B cntmt spray
suction from containment surn:p..

IL. CHE:C·iK contamrnent pressure
greate<r than .2.0 ps,i:g

(RNO if pressure less than 2 0 psi)

PERFO'R:M th:e foUo\wi-rtg

1) iR.ESETTrain B'Containment
RO Spray s;j::gnail

2) WHENcontainme'nt sump level
is greater than "18°10 [22°/0 ADV]i~

THE·N
P:LAC'E Train B containment
s:prar){ ip,ump in A-i\UT:O ~

3) iENSUR.E .FCV-72-2Train B
cntmt spray isol valve
ClO.SE·Di~

(Continue step if pressure greater than 2 0 psi)

nl.CHEC·K containment sump level
greater than: 1:8~ib [22:o/tl :AD\I]~

(Continue step next page)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # 6,7,8, & 9 Page 51 of 55

Event Description: Large Break LOCA, Auto FW Isol failure, Cntmt Spray Vlvs Auto open fail, A Train
RHR sump suction vlv fails closed.

I Time II Position II Applicant's Actions or Behavior

1) CHiE:CK Train B containment spray
pump suction aili'gn:ed to
containment sump.

RO

3:) ENS;URE FGV-12-2 Train B
Cntnlt Spray isol valve D;PEN,.

0,. ENSURE reese valves; ClOS!ED
for running Containment Spray
I=~Urflp:(s)::

• F:C'V--72-1,3 Train B~

p CHEC;K, containment spray flow
:greater than 4750 gprn
on each train in service.

MO;NITOR ifRHR spray sh:ould be, placed
In service:

R:ESUME :FRp: iifll1p:lernentatioll

Evaluator Note: Crew may return to FR-Z.1 at this point if not completed earlier.
Scenario may be terminated at lead examiner discretion when critical tasks have been
addressed and sufficient actions in FR-Z.1 and ES-1 3 have been completed
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # ES-O.5 Page 52 of 55--
Event Description: Equipment Verifications

Time II Position 1\ Applicant's Actions or Behavior

ES-O.5 Actions

CHECK ERCW system operation:

BOP • VERIFY at least four ERCW pumps RUNNING.

• VERIFY DIG ERCW supply valves OPEN.

VERIFY CCS pumps RUNNING:

• Pump 1A-A (2A-A)
BOP • Pump 1B-B (2B-B)

• Pump C-S.

VERIFY EGTS fans RUNNING.
BOP

VERIFY generator breakers OPEN.
BOP

VERIFY AFW pumps RUNNING:

BOP • MD AFW pumps

• TDAFW pump.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # ES-O.5 Page 53 of 55--
Event Description: Equipment Verifications

Time II Poslti II Applicant's Actions or Behavior

NOTE
AFW level control valves should NOT be repositioned if manual action has been taken to
control S/G levels, to establish flow due to failure, or to isolate a faulted S/G.

CHECK AFW valve alignment

a. VERIFY MD AFW LCVs in AUTO.

BOP b. VERIFY TD AFW LCVs OPEN.
c. VERIFY MD AFW pump recirculation valves FCV-3-400

and FCV-3-401 CLOSED.

VERIFY MFW Isolation:

• MFW pumps TRIPPED

• MFW regulating valves CLOSED

• MFW regulating bypass valve controller outputs ZERO

BOP • MFW isolation valves CLOSED

• MFW flow ZERO.

(Evaluator Note: If not previously completed Auto Feedwater
Isolation Failure should be addressed at this point.)

MONITOR ECCS operation:

VERIFY ECCS pumps RUNNING:

BOP • CCPs

• RHR pumps
• SI pumps
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # ES-O.5 Page 54 of 55--
Event Description: Equipment Verifications

Time

"

Position " Applicant's Actions or Behavior

VERIFY CCP flow through CCPIT.

• CHECK RCS pressure less than 1500 psig.

BOP • VERIFY SI pump flow.

• CHECK RCS pressure less than 300 psig.

• VERIFY RHR pump flow.

VERIFY ESF systems ALIGNED:

• Phase A ACTUATED:
0 CONTAINMENT ISOLATION PHASE A TRAIN

A alarm LIT [M-6C, B5].
0 CONTAINMENT ISOLATION PHASE A TRAIN

B alarm LIT [M-6C, B6].

• Containment Ventilation Isolation ACTUATED:
0 CONTAINMENT VENTILATION ISOLATION

TRAIN A alarm LIT [M-6C, C5].
0 CONTAINMENT VENTILATION ISOLATION

TRAIN B alarm LIT [M-6C, C6].

BOP • Status monitor panels:
0 6C DARK
0 6D DARK
0 6E LIT OUTSIDE outlined area
0 6H DARK
0 6J LIT.

• Train A status panel 6K:
0 CNTMT VENT GREEN
0 PHASE A GREEN

• Train B status panel 6L:
0 CNTMT VENT GREEN
0 PHASE A GREEN
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 3 Event # ES-O.5 Page 55 of 55--
Event Description: Equipment Verifications

I Time

"

Position II Applicant's Actions or Behavior

MONITOR containment spray NOT required:

• Phase B NOT ACTUATED
AND

• Containment pressure less than 2.81 psig
BOP • Ensure Containment Spray is actuated

(Evaluator Note: If not previously addressed Containment
Spray discharge valve auto open failures should be addressed
at this point, only A Train valve can be manually opened)

VERIFY pocket sump pumps STOPPED: [M-15, upper left
corner]

• HS-77-410, Rx Bldg Aux Floor and Equipment Drain

BOP Sump pump A
• HS-77-411, Rx Bldg Aux Floor and Equipment Drain

Sump pump B.

DISPATCH personnel to perform EA-0-1, Equipment Checks

BOP Following ESF Actuation.
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I Appendix D Scenario Outline Form ES-D-1 I

Facility: Sequoyah Scenario No.: 4 Op Test No.: NRC

Examiners: Operators:

Initial Conditions: -41 % Power BOL Ready to Increase Power and Roll 2nd Main Feedwater Pump.

Turbine Driven Auxiliary Feedwater Pump OOS for maintenance

Turnover: Continue plant startup. Currently at O-GO-5 Section 5.1, Step 23.

Target CTs: Insert Negative reactivity using rods or boration prior to completion of FR-S.1 Step 4.

Close MSIVs and Stop/Isolate AFW flow to Faulted S/G prior to transition out of E-2.

Event Malf. No. Event Event
No. Type* Description

1 N/A R-ATC -41% Continue Power increase to Roll 2nd MFP

N-SRO/BOP

2 RX06A TS-SRO Controlling Pressurizer level transmitter fails low LT 68-339.

I-SRO/ATC Results in letdown isolation which requires restoration. Tech Spec
Evaluation.

3 RX16D TS-SRO Steam Generator # 4 narrow range level transmitter fails low.

I-SRO Tech Spec Evaluation.

4 RX24 I-SRO/BOP Feed Water Header Pressure Transmitter PT-3-1 Fails Low. MFP
Speed will increase requiring manual control.

5 MS06C C-SRO Small Steam Leak Outside Containment Upstream Of MSIV On
Loop 3. (Non-Isolable)

6 MS06C M-AII Steam leak increases to large break requiring Reactor Trip and
Safety Injection.

7 RP01C C-AII Both Reactor trip Breakers fail to trip automatically or manually
resulting in ATWS.

8 RD09 C-SRO/ATC Rods Fail to move in auto but will move manually 5 seconds after
turbine trip.

9 FW04C C-SRO/BOP Motor Driven AFW Level Control Valve To Loop 3 S/G (Faulted)
Fails Full Open. Requires Stopping AFW Pump Or Local
Isolation To Stop Feedwater To Faulted S/G.

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor
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I Appendix D Scenario Outline

Scenario 4 Summary

Form ES-D-1 I

Crew will assume shift at approximately at -41 % reactor power with direction to continue plant
startup. Crew will continue power increase and roll second Main Feedwater Pump (MFP).

When the Main feedwater pump has been rolled, and adequate power change has been
performed to demonstrate proficiency, the controlling pressurizer level channel will fail low. This
will result in letdown isolation, channel defeat, and restoration of letdown as directed by the AOP.
SRO will evaluate and enter applicable Technical Specifications.

Following restoration of letdown, a Steam Generator #4 narrow range level transmitter will fail low.
No plant transient will result due to the median selector circuit. SRO will direct AOP and evaluate
and enter applicable Technical Specifications.

Feedwater header pressure transmitter PT-3-1 will fail low resulting in MFP speed increasing to
,attempt to restore steam header to feedwater differential pressure to program. This will require
manual control of MFP speed. AOP will be performed; however, ,MFP speed will have to remain
in manual.

When plant is stable a small unisolable steam leak will occur on loop 3 Steam generator outside
containment upstream of the Main Steam Isolation Valve. Crew will perform actions of the AOP to
stabilize the plant and monitor key parameters for Reactor trip.

When the small steam leak has been addressed, the steam leak will be increased to a significant
break requiring Reactor Trip and Safety injection. When manual reactor trip is actuated, both
reactor trip breakers will fail to open automatically and manually resulting in an ATWS and entry
into contingency procedure FR-S.1.

During response to the ATWS, control rods will initially insert in automatic but stop after-5
seconds requiring manual rod insertion. When the Reactor is shutdown and Safety injection has
occurred, -the auxiliary feedwater supply valve to the faulted S/G will fail full open requiring that the
associated AFW pump be stopped to stop feed flow to the faulted S/G. Local isolation of the
failed AFW valve may also initiated.

The scenario may be terminated when crew transitions out of emergency procedure E-2.
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I Appendix D Required Operator Actions Form ES-D-2 I

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 1 of _4_4
11

Tim A licant's Actions or Behavior

Console Operator:

No action required for event 1

Indications Available:

None Applicable

Direct load increase from -41 % power in accordance with 0-GO-5,
SRO Normal Power Operstion, beginning in Section 5.1, at Step 23.

NOTE
With verbal approval from the Operations Superintendent, placing the second main feed
pump in service may be deferred until power is approximately 550/0 (Unit 1) or 65% (Unit
2). Logic prevents opening the standby MFPT condenser isolation valves if the pump is
NOT reset prior to exceeding 9 million Ibs/hr flow on the running pump.

WHEN approximately 40 to 45% turbine load, THEN

SRO
PLACE second MFPT in service by performing the following:

IF this Operations :SlJp:erilliendertth:as approved erne
~v!lFP= operation dtJrirl:g the power ascension, TIHEN

A. 1.RECORD wruch jr\/1Fp:T rs in service.

SRO MFPT

B,. MONITO:R I08:d'ing ot tile :~.~FP in service as load is
increased.

(Step is N/A Second MFPT is to be placed in Service)



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

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 2 of _4_4----41

Time II Position II Applicant's Actions or Behavior

W'HEN second MiF!PT is, tobe placed in service,
TiH:EN!

SRO/BOP
PLACEs,ec=ond t.V1FiPT in service i~f:l accordance ''vvith
··12-·S0·-2l3-~1 ~

Evaluator Note: The following steps are from 1-S0-2/3-1 Section 5.16.4 beginning at
step 15. The preceding steps of the SO were previously performed and snapped into
the Scenario Initial Conditions.

BOP

OPEN Governor Valve by PERFORMING one of the following:
• IF MCR operation of Governor Valve Positioner is

available,
THEN

• PLACE the applicable Governor Valve Positioner to the
RAISE position to open the steam chest valves and
accelerate the MFPT:

MFPT
B

HANDSWITCH
GV Positioner 1-HS-46-40A

POSITION
OPEN

CAUTION
DO NOT increase second MFPT speed faster than the master speed control can
maintain program dip.

NOTE
As the second MFPT is loaded, the first MFPT should back down in load.



I Appendix D Required Operator Actions' Form ES-D-2 I

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 3 of _4_4__
11111

Time II Position II Applicant's Actions or Behavior

SLOWLY LOAD the second MFPT to raise MFPT speed until
demand on MFPT speed controller matches the demand output

BOP of the first MFPT.

ENSURE MFP Injection Water Intermediate Leakoff Pressure
for BOTH MFPs is at least 250 psig.

• [1-PI-54-2], 1A MFP
AND

• [1-PI-54-6], 1B MFP

BOP
ENSURE MFP Injection Water Differential Pressure for pump
started is equal to or greater than 25 psid.

• [1-PDI-54-1], 1A MFP
OR

• [1-PDI-54-5], 1B MFP

WHEN the output meter for the SIC for the second MFPT

BOP
matches the output meter on the Master Controller, THEN
PLACE the second MFPT SIC in AUTO.

CLOSE the second MFPT drain valves 1B Drain Valves 1-HS-

BOP 46-41 CLOSED



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

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 4 of _4_4
11

Time Position ~ Applicant's Actions or Behavior

CAUTION
1 MFP Recirc valves controllers should NOT be operated in AUTOMATIC due to the
potential for isolating all three intermediate heater strings and resulting MFP darnaqe.

CAUTION 2
Operation of MFP RECIRC valve should be performed slowly due to affect on MFP DP
program.

ENSURE [1-FCV-3-70] or [1-FCV-3-84] MFP Recirc valve is
BOP CLOSED and in MANUAL.

CAUTION
Failure to readjust the minimum speed on the second MFWP could result in the second
MFWP being unable to supply adequate feed flow in the event the first MFWP trips.

NOTE
The following step may be performed in parallel with power increase but should be
completed prior to exceeding 55% power.

WHEN MFWP speed controllers [1-SIC-46-20A] and
[1-SIC-46-20B] are in AUTO, THEN PERFORM the following to
adjust the minimum speed on the second MFWP:

• VERIFY both MFWP speed controller bias settings at
50%.

• NOTIFY MIG to slowly adjust the hand speed changer
on the second MFWP so that the MFWP speeds are
equal.



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

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 5 of _4_4__
11

Time II Position ~ Applicant's Actions or Behavior

SRO

Continue directing power increase in accordance with 0-GO-5.
Using Dilution, Rod WID and Turbine load increase to maintain
Tavg on program and AFD.

Evaluator Note: The following Steps are from 0-SO-62-7 Boron Concentration Control,
Section 6.2, Dilute

CAUTION 1: When making an RCS dilution of >3000 gallons, it should be done in
batches with an RCS boron concentration verification at the halfway point (e.g., 1500
gallons). Allow at least 15 minutes between batches.

CAUTION 2; Returning the Boric Acid Blender to service after unplugging, cleaning, or
maintenance on the Boric Acid System could introduce debris, sludge, air or chunks of
solidified boron into the CCP suction resulting in pump damage. Extreme care must be
exercised to properly flush the Boric Acid Blender system following an outage.

NOTE 1: If an excessive amount of dilution is required (plant startup), the pressurizer
heaters should be energized to cause pressurizer spray operation for equalizing boron
concentration in RCS and pressurizer.

NOTE 2: Dilute mode will be used anytime a long-term positive reactivity addition is
desired. The operator should use the normal dilute mode whenever conditions permit.

RO
ENSURE unit is NOT in a Tech Spec or TRM action that
prohibits positive reactivity additions.



IAppendix D Required Operator Actions Form ES-D-2 I

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 6 of _4_4~,

Time ~ Position I Applicant's Actions or Behavior

NOTE: HUT level increase of 1% is equal to 1380 gallons (TI-28 fig. C.21)

E:NS:U:R.E sumcrent capactty avanaote in tne HL1T selected to
recetve expectedamounts of ~C'\lCS tetdown: (NJAif notus:ed)

RO
A

RO

RO

B

ENSURE makeup system is aligned for AUTO operation in
accordance with Section 5.1.

RECORD the quantity of dilution water required to achieve
desired boron concentration using Appendix D. (N/A for minor
power changes)

NOTE Due to eyeball interpolation the verified ca·lculation may slightly differ from the
initial calculation. The following signoff indicates that any differences in the two results
have been discussed and are close enough to be considered validated.

SRO

RO

PERFORM Appendix I Independent Verification of Calculation
for Amount of Boric Acid or Primary Water. (N/A if App. D was
performed by SRO to verify data from Rx Engineering)

(Step not required provided in shift turnover package)

PLACE [HS-62-140A], Boric Acid Supply to Blender Flow
Control Switch to the STOP position.



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

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 7 of _4_4----41

Time

RO

RO

RO

A licant's Actions or Behavior

PLACE [HS-62-140B], CVCS Makeup Selector Switch to the
DILUTE position.

ENSURE [HS-62-140D], Boric Acid Valve to the Blender is
CLOSED (Green light is LIT).

SET [FQ-62-142], Batch lnteqrator for the desired quantity.

NOTE: Primary Water Flow Controller [FC-62-142] receives its reference signal (70
gpm) from setpoint potentiometer (dial indicator) located on panel M-6. A setpoint of
35% corresponds to a 70 gpm primary water flow rate.

RO

RO

ADJUST [FC-62-142], Primary Makeup Water Flow Controller
for the desired flow rate.

PLACE [HS-62-140A], Boric Acid Supply to Blender Flow
Control Switch to the START position.

NOTE: Flow oscillations and/or erratic controller response may require manual
operation of Primary Water Flow Controller [FC-62-142] until stable conditions exist.



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

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 8 of _4_4~,

Time II Position II Applicant's Actions or Behavior

VE:R:I::F'Y tfle fClllowi.ng·:

RO [a) Inlet: to LOoP or\lC·TIFCV·-62-:12.8] ls Op:EN~

[:b]PriInary Vv·aler f1:0V~l b)f[FI-62-14,2'.A,j OR :[FQ-62-·1421.

NOTE: Alternate dilution in small amounts is acceptable on a regular basis, provided no
significant changes in seal water temperature or seal leakoff are indicated. Batches of 5
to 10 gallons may be added through FCV-62-144 on a frequency not to exceed once per
30 minutes. ICS points for No.1 seal leakoffs and seal water temperatures on the RCPs
should be monitored during and after dilution.

~F primary water addition too the bottom of t:he \/CT [FC·V-·.5:2:-1,44] is
oesueo, THiEN

[:a] CL'OSiE [FC.V-6:2·-128] with [H:S-6::2-'128.l M

RO
[b] Q:P'EN [FC.V..:62·-1i44] ·\fijfith [HS:-62-1·44.l ~

['c) v·e:RIF'Y· PrimaF}{ ~VVater fJo".tv· ·by
JrFI.62-'14:2A10R ·[FQ-62-·14,.21.

NOTE: It may take approximately 15 minutes before any changes to reactivity are
indicated on nuclear instrumentation or RCS temperature indication.

RO
MONITOR nuclear instrumentation and reactor coolant
temperature to ensure the proper response from dilution.



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

Op Test No.:

Event Description:

NRC Scenario # 4 Event #

Power increase and 2nd MFPT Roll

_____ Page 9 of _4_4---41

Time II Position II Applicant's Actions or Behavior

RO

RO

IF [LI-62-129], Volume Control Tank Level, increases to 63
percent, THEN ENSURE [LCV-62-118], Volume Control Tank
Divert Valve OPENS to divert excess water to the Holdup Tanks.

WHEN dilu:tI:lon is complete. THEN

:(aIPLACE [HS-62.-~14fJ:.A)fB·oric Acid to :S!lend\er F'[O~l

Co;ntrol S\j~litc·h to tne STOlP posmon~

[b] :I:f [FCV..;6,2-1i441 'was prevlousty OPE'NE:D~ :THEN

CiLO:S·E [FCV-62:-1.44] l,~J~n.itl (HS·-62-:1.44·J.

Ee] VE:R1FY' no prtrnary water flo\t\? on eltner
·(FI·.-62-:14.LA]· OR !IFQ-6.l-:142l! ..

Ed] ENSURE [F:C.V...;62.-1.28) is CLOSED.

Lead Examiner may direct initiation of the next event 'at his discretion. Steps on
the next two pages are associated with performance of repetitive dilutions or may
not be performed until all dilutions are complete.



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

Op Test No.: NRC Scenario # 4 Event # ______ Page 10 of 44

Event Description: Power increase and 2nd MFPT Roll

Time I Position ~ Applicant's Actions or Behavior

RO [17] IF power increase in progress and additional dilutions will be
required,THEN use this table to re-perform steps [4] through [18]

STEP
[·4] RECORD the quantft:~fof dilution "vaterrequired to achieve desired boron

concentration using l~,pp,endf.x D:.

[6] P'LAC:E ,[HS-«i2-t40At Boric Acid Supply to B(,ender Flo\~r Control S\~J'ttch to the
STOP position.

[8] ENSURE [HS-62-'14-OD] Boric Acid \lahte to Blender 15 CLOSED (il3rren light lJT).

D·
o

o
o

D
o

[101: ADJllST [FC..;tj:2-142]l Primary r)~~;akeL1pvlVater frovl/ ControUer for-the desired
flow' rats.

[11] PLACE rHS-62-14ClAt SA Suppl'y' to Blender Flovv Control' S\Mftch to START..

(12)[ VERIFY'tne foJlo\Mfng:
[a] Inlet to top of VeT (FCV-62-1:28] is OPEiN.
[b] Prirnary VVater flo!w 0)' [FI-6'L-142A:1 or [FQ-62.-1i42].

D D
o

D
o

113] IFPVV addition to top of \ICT fFCV-62:-t2:8Jis not warranted, but P~\( addition
to the bottom of the 'leT [FCV-62:-144] is desired, THE:r~

[a] CLOSE: [FCV-·:6:2-1281viith [HS..;62-12:8]
[b] OPEN [FCV-62--1>4,4]\t~(it:h :[HS-62·-1:44l-
[e] VERi~:FY Primary V~later flO\'I byfFl-62·-1:42,A.l or [FQ-6.2:-1421

{14] :MONfTO:R, nuclear trlstrum;.entation and reactor coolant tenlperature to ensure
the proper response from dH:utioflN

:[15]' -IF [LI-:62·-1:29lr \lCT' ~eveJ~ increases to 63 percent, TH:EN ENSURE
[leV...;62-:118t '''leT Divert \laive

1
0:PENtS, to df.V~B'rt excess v¢aferto the HlJTs.

D,
ID
Dl

o
o
D
o
o

o
D
D
o
o

D
D
D

o

o
o··,0:·'; :

116] WHEN dilution is complete, THEN:
[a] PLA,CE [HS-S:l-140A1Boric Acid to Blender FloVi Control S~~~ti1ch to STOP

~--+---+-------4

[I;)] IF [FCV-62-'14,4] was previously' OPEir~EDt THENC:LO,SE [FC"V-fil-144:l:
v~fith [HS-62-144].

[c] VERIFY' no priinl,ary water fk'PN on :either (FI-62-142A] or [FO-62:-:142).
[d] EN'$,URE ifFCV-62-'1.281 is CLOSED~

[18]IF step [:17] \,,,:111 be re!peated}'T'HEN
P"ERFO,RM t:he follovvtrt:g:':
[a) iPLA,C:E [HS,-62-140Bl C\/CS SV1aKeupS,elector ,SVli~itch: to the AU'TO: posi'Uon

[ib)i :PLAC:E [HS-62-'140AJ~ BA to Blender Flol.tvControl S1irv.'It'C,h to
S'TAiRT posmon.

[,cIENSURE dilution is logige~d in Urlf'tN,arrati've to:g



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

Op Test No.: NRC Scenario # 4 Event # _____ Page 11 of 44

Event Description: Power increase and 2nd MFPT Roll

Time ~ Position ~ Applicant's Actions or Behavior

RO
REALIGN the blender controls for AUTO makeup to the
CVCS in accordance with Section 5.1.

RO ENSURE dilution(s) is logged in Unit Narrative Log.

NOTE Sample may be obtained at normat RCS sample intervals provided the unit is at
power and the unit response following the dilution is as expected.

IF RCS boron sample is required, THEN NOTIFY Chem Lab to
obtain RCS boron sample.



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

2_____ Page 12 of _4_4
11

NRC Scenario # 4 Event #Op Test No.:

Event Description: Controlling Pressurizer Level Channel Fails Low

II Position II Applicant's Actions or Behavior

Booth Instructor:

When directed, initiate event 2

Indications available:

1-AR-M5-A, C3, PRESSURIZER LEVEL HIGH-LOW

1-AR-M5-A, E3, PRZR LVL LOW HEATER OFF & LETDOWN SECURED

0-AR-M27B-B, A5, LETDOWN HX OUTLET FLOWITEMP ABNORMAL

Crew
Refer to alarm response procedures

US

Direct entry to AOP-1.04, Pressurizer Instrument Malfunction,
section 2.2

NOTE:
Appendixes "I" is a layout of PZR level control provided for operator reference.

CHECK LI-68-339 indicates NORMAL. (NO)

PERFORM the following:

RO • ENSURE LEVEL CONTROL CHANNEL SELECTOR
switch XS-68-339E in LT-68-335 & 320.

• ENSURE LEVEL REC CHANNEL SELECTOR switch
XS-68-339B in LT-68-320 or LT-68-335.



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

2_____ Page 13 of _4_4__
11I11

NRC Scenario # 4 Event #Op Test No.:

Event Description: Controlling Pressurizer Level Channel Fails Low

I Time II Position ~ Applicant's Actions or Behavior

RO

CHECK letdown IN SERVICE.
(NO)

• RESTORE letdown USING EA-62-5, Establishlnq
Normal Charging and Letdown.

Evaluator Note: The following steps are from EA-62-5 performed by the RO to
reestablish Letdown. SRO may continue in AOP-I04 with Tech Spec Evaluation etc..

NOTE
EA-62-3, Establishing Excess Letdown, may be utilized if Normal Letdown cannot be
established.

RO

IF charging flow NOT established, THEN
PERFORM Section 4.2. (Charging flow is established)

RO
VERIFY pressurizer level greater than 17%.

ENSURE letdown orifice isolation valves CLOSED:

• FCV-62-72
RO • FCV-62-73

• FCV-62-74



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

2_____ Page 14 of _4_4---41NRC Scenario # 4 Event #Op Test No.:

Event Description: Controlling Pressurizer Level Channel Fails Low

e " Position ~ Applicant's Actions or Behavior

OPEN letdown isolation valves:

• FCV-62-69
RO • FCV-62-70

• FCV-62-77

NOTE
Placing cooling water on the Letdown Heat Exchanger prior to restoring letdown flow
should prevent TIS-62-79B/A from actuating and fully opening TCV-70-192.

RO

PLACE [HIC-62-78] in MANUAL, AND OPEN [TCV-70-192] to
- 50°A>.

RO

PLACE letdown pressure controller [PCV-62-81] in MANUAL
and ADJUST output between 40 and 50%, (500/0-60% open).

RO

ADJUST charging flow as necessary to prevent flashing in the
letdown line.



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

of 442_____ Page 15NRC Scenario # 4 Event #Op Test No.:

Event Description: Controlling Pressurizer Level Channel Fails Low

Time ~ Position ~ Applicant's Actions or Behavior

OPEN letdown orifice isolation valves as needed:

• FCV-62-72
RO • FCV-62-73

• FCV-62-74

NOTE
Normal letdown pressure is 325 psig at normal operating temperature.

ADJUST letdown pressure controller [PCV-62-81] output

RO to obtain desired pressure.

ADJUST letdown pressure controller [PCV-62-81] setpoint

RO to match existing pressure.

RO
PLACE letdown pressure controller [PCV-62-81] in AUTO.

NOTE
Normal letdown temperature is -100°F.

ADJUST [HIC-62-78A] to obtain desired letdown temperature,

RO as indicated on [T1-62-78].



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

of 442_____ Page 16NRC Scenario # 4 Event #Op Test No.:

Event Description: Controlling Pressurizer Level Channel Fails Low

Time II Position II Applicant's Actions or Behavior

RO
PLACE [HIC-62-78A] in AUTO.

NOTE
Letdown temperature may swing due to repeated actuation of TIS-62-79B/A, which
causes letdown temperature control valve TCV-70-192 to fully open.

IF necessary to stabilize letdown temperature, THEN
PERFORM the following:

• PLACE [HIC-62-78A] in MANUAL and ADJUST

RO controller output in OPEN direction.

• WHEN letdown heat exchanger outlet temperature is
stabilized at approximately 1OO°F, THEN PLACE [HIC-
62-78A] in AUTO.

ENSURE high temperature divert valve [HS-62-79A] in DEMIN

RO position.

ADJUST charging and letdown as necessary to maintain RCP

RO seal injection flow and pressurizer level.



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

of 442_____ Page 17NRC Scenario # 4 Event #Op Test No.:

Event Description: Controlling Pressurizer Level Channel Fails Low

...... /I
osition II Applicant's Actions or Behavior

EVALUATE the following Tech Specs for applicability:

• 3.3.1.1 (3.3.1), Reactor Trip System Instrumentation.'
Enters action 6.

US • 3.3.3.5 Remote Shutdown Instrumentation
• 3.3.3.7 Accident Monitoring Instrumentation. Enters

action 2.

RO
ENSURE pressurizer heaters restored to service.

CAUTION: RCS pressure changes and changes in RCS boron concentration (due to
differences between pzr and RCS boron) may impact core reactivity.

MONITOR reactor power:

a. CHECK reactor in Mode 1 or 2.
RO

. b. MONITOR core thermal power for unexpected changes.

NOTE:
If performing AOP in conjunction with AOP-1.11 for an Eagle LCP failure, then actions to
hard trip bistables should be delayed until Eagle system reset is attempted. Actions to
hard trip bistables must be completed within 6 hours UNLESS affected loop isrestored
to operable status by resetting Eagle rack.



I Appendix 0 Required Operator Actions Form ES-D-2 I

Op Test No.: NRC Scenario # 4 Event # 2 Page 18 of 44

Event Description: Controlling Pressurizer Level Channel Fails Low

Time II Position " Applicant's Actions or Behavior

NOTIFY 1M to remove failed pressurizer level channel from
service USING appropriate Appendix:

• L-68-339 Appendix I

When Letdown is restored and Technical Specifications are addressed, the Lead
Examiner may cue the next event



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

3_____ Page 19 of _4_4----11NRC Scenario # 4 Event #Op Test No.:

Event Description: Steam Generator #3 NR Level Transmitter fails low

II Position /I Applicant's Actions or Behavior

Console Operator:

When directed, initiate event 3

Indications available:

S/G Level instrument LT-3-107 indicates downscale

Alarm: XA-55-6B, 0-1 "LS-3-107 SATM Gen LOOP 4 LOW FW FLOW LOW
WATER LEVEL"

Alarm: XA-55-3C, 0-2 "EAM/TTD SG LOOP 4 LO LO LEVEL"

CREW

Refer to Annunciator Response. Diagnose failure.

(Evaluator Note: No Plant transient occurs due to median
selection circuit).

SRO
Enter and direct actions of AOP-I.06, Section 2.2.

EVALUATE the following Tech Specs for applicability:

• 3.3.1.1 (3.3.1), Reactor Trip System Instrumentation
• Action 9 Applies for S/G Water Level Low Low Trip)

• 3.3.2.1 (3.3.2), Engineered Safety Feature Actuation
System Instrumentation

• Action 17 Applies for Turbine Trip and FW Isolation
from S/G water Level High High.

SRO • Action 36 applies for S/G water level low low AFW
start

• Action 22 c applies for P-14 Interlock

• 3.3.3.5, Remote Shutdown Instrumentation - N/A

• 3.3.3.7, Accident-Monitoring Instrumentation
• Action 1 applies (30 days)



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

Op Test No.: NRC Scenario # 4 Event # 3 Page 20 of 44

Event Description: Steam Generator #3 NR Level Transmitter fails low

Time " Position II Applicant's Actions or Behavior

NOTE: If performing AOP in conjunction with AOP-1.11 for an Eagle LCP failure, then
'actions to hard trip bistables should be delayed until Eagle system reset is
attempted. Actions to hard trip bistables must be completed within 6 hours
UNLESS affected loop is restored to operable status by resetting Eagle rack.

NOTIFY 1M to remove failed S/G level instrument from service
USING appropriate Appendix:

L-3-107 - Appendix W

When Technical Specifications are addressed, the Lead Examiner may cue the
next event



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 4 Page 21 of 44--
Event Description: FW Hdr Press Transmitter Fails low (PT-3-1)

I Time ! Position II Applicant's Actions or Behavior

Console Operator:

When directed, initiate Event 4

Indications available:

MFW Pump speed increases increasing FW flow to all SIG

Hotwell level decreases due to increased FW demand

Alarm: XA-55-3C, C-1 "PS-3-4 NO 1 FW HTR PRESSURE HI"

Evaluator Note: For this event, crew may respond per the Annunciator Response
Procedure or AOP-S.01 Section 2.2. Both are not required. The ARP is outlined first
then the AOP.

Appendix D

BOP

Crew

BOP

Take Manual Control of MFP Master Speed control and reduce
Feedwater pressure and Flow.

Refer to annunciator Response procedure.

[1]DIS,PATCH: cperator t:o#1 feedwater heaters to verity the
fon,o\~i'ing valves open:

a. l'_·p·S'V-3-4
.b:~ ~1:-PSV-3-'~1:4

c. ~1' ·_·P·.S\l-3,..24·

[.2] RE:DU'C'E feeowater pressure to s1 :100 psrg:'T

[3] HE,N pressure reduces to --. -1: 100 psiig·, :TH\EN

V':ERIF'Y' the above mentioned PS\l'S closed.

[4] IF: alarm sti·11 ilhJnli".nale,d or by S:R.'O decision, THEN

G:O :TO AOiP-S.01 ~ Loss of Norrmail Feedwater.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 4 Page 22 of 44--
Event Description: FW Hdr Press Transmitter Fails low (PT-3-1)

Time ~ Position II Applicant's Actions or Behavior

SRO
Implement AOP-S 01 Section 2 2

(Optional)

BOP

REST:O·RE feedwater pressure:

a. P·LAC·E affected fv1:FP speed
controllerts) In rit'ANiUAl:

• t-ij1:F:PT 1A(.2A) & -, '1 B{2B1
Speed Control

os

• tij~1·F:P·T 1A(2A) 'Speed! Controller

Q:R

• ~1!F·PT 1:B(2B) Speed Controller

b. ADJUST speed on a·ffe'cte::di f¥1FP(s) to
restore feedwater pressure to normal
(~:el040 pSlg at i:uU power).

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 4 Page 23 of 44--
Event Description: FW Hdr Press Transmitter Fails low (PT-3-1)

Time II Position

"

Applicant's Actions or Behavior

DETER,Me~NE it' f\j1jFP trip is needed:

el. C:HIECK BOTH ~~~tF\'VPs Ul service.

b. liF rvlF\t\f pump: trip is needed
due to: toss elf speed control 1::

BO p T:HE:N
PERF,ORM the follo:\'V'ing

'1 ) T:RIP affecte:d :~J1Fp:~

2) GO TO applicable section

(Step Sh0 uId be N/A)

'C·,AUT'IO'N F,eed :flo:w trao::si'ents may' i:mpac't core thermal p'ower.

B0 P
MAINTAliN steam, gene:rrator level(s)
on proqram,

N:OTE:: Appendix C lTlay be used to determine program feedwater iD~lP for current power.

MAl iNTAIN if\t1FP di:g,charge pressure
B0 P on proqram USI'NG res or a;\ta.i:la:bJe

control board i'ndi:cafi:ons.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 4 Page 24 of 44-- --
Event Description: FW Hdr Press Transmitter Fails low (PT-3-1)

Time

"

Position II Applicant's Actions or Behavior

CREW I:N·IT:IA:TE repairs on fail:ed equipment..

When Plant is stable with MFP speed control in manual, Lead Examiner may cue
the next event at his discretion.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 5 Page 25 of 44--
Event Description: Small Steam Leak Outside containment on loop 3

Time II Position II Applicant's Actions or Behavior

Booth Instructor:

When directed, initiate Event 5

Indications available:

NIS Power Increasing

Condenser Hotwell level decrease

Appendix D

Crew

SRO

SRO

Diagnose Secondary leak outside containment based on NIS
power increase, containment conditions normal, Hotwell level
decreasing

Enter and direct actions of AOP-S.01, Steam Line or
Feedweter Line BreaK/Leak.

MONlfrO:R actions necessary to protect
personnel;

• I::F i~l1medi.ate iso:latij:on of'
stearnfeedwater I:ine~s is needed
to protect personnel,
THEN
PERFOiRM the foUo:\Ying:

a) :TRIP the reactor.

b) WH:EN reactor IS tripped,
T:HEIN
CLOSE fv1SI\ls and
F:E:ED REG V.Al·VE.S~

c) GO T:O E-0
1
'Reactor Trip or

C"'_+_""'<J' I .Jl.
"""I::~~'fl:r-:: n 11:r-<. ~ '1"1 1.

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 5 Page 26 of 44--
Event Description: Small Steam Leak Outside containment on loop 3

Time II Position

"

Applicant's Actions or Behavior

Appendix D

RO

RO

BOP

RO

SRO

MONIT:OR reactor power S:TABlE
or C;C)NrT:R~O:lLED.

(RNO May Be performed later when leak increases to break)

PER:FO:RM the T:oUov,\fing:

a w T'RIP the reactor.

b. WH·E·N reactor is tripped,
T:HE~N

CLOSE, ~1S!I\ls·.

CW GO T;O iE-O ~ Reactor Trip or S:afety
Inj:ectloln..

MONITOR reactor power less than 1000/0

MONITOR steam generator levels STABLE on program.

MONITOR T-avglT-ref deviation less than 5°F.

EVALUATE EPIP-1, Emergency Plan Initiating Conditions
Matrix.

(Notify Shift Manager to Evaluate REP)

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 5 Page 27 of 44--
Event Description: Small Steam Leak Outside containment on loop 3

Time ~ Position II Applicant's Actions or Behavior

• 'V:E:RjIFY LC:V·_:,2-9 nlaint.a:j:n~~n:g hO:M€:U
level rn A1JT:O ~

(RNO May be required)

.INITIATE makeup to: hotweU at 1O:O~/b [Pli~-21:

a. f:LACE )lJC-2-£t~1 Autof\4a:k.eup:l
iflPv1A:N·:UAl~

BOP
b. O:P;EN lCV~2-9 USI1N::G l'IC:-2'-9] Auto:

rV1akeup~: to fin ·h:otv·"eU

c. IIF loss of hotvveH! level is unminent,
TH~EN

P:ERFO:RM {hoe fo:I:lo'l~~ing:

1TRIP the reactor ~

2 WH:E:N reactor is tripped,
TH!EN
CL:OSE r~v.1SIVs.

3. G:Q T:O E-OlRea:cior Trip or
S:a;fe:iy I:njiectio:n

NOTE Tech Spec lCO 3J3.1~4 action is applicable ifcontainment pressure
exceeds O~,3: ps=i:g

RO MONITOR containment pressure STABLE

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 5 Page 28 of 44-- --
Event Description: Small Steam Leak Outside containment on loop 3

Time ~ Position

"

Applicant's Actions or Behavior

CH'ECK the FolloYiing containment
parameters !NO:R'fV1Al:

BOP/RO Containment temperature•

• Containment :hunl:idiit}1

Lead Examiner may initiate next event to increase leak to a large break at or
before this point when crew has determined there is a secondary leak outside
containment.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 29 of 44--
Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5

sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

Time II Position

"

Applicant's Actions or Behavior

Booth Instructor:

When directed, initiate Event 6

Indications available:

Steam Leak Increases to Large Break:
• NIS Power Increasing
• Hotwell Level decreasing
•
ATWS:
• Reactor Trip breakers still closed after attempting to open with both Rx Trip

switches.

•
Rods Fail to Move in auto:
• Rods stop moving S seconds following turbine trip.

Motor Driven AFW Pump Level control valve to Loop 3 fails open:
• Red position indicating light remains on when attempting to manually close
• Continued Flow to Faulted S/G when attempting to manually isolate.

Direct manual Rx Trip and MSIV closure based on AOP-S.05
SRO criteria. (Rx Power not stable or Loss of Hotwell Level

Imminent)

RO Identify ATWS after attempting both Rx trip Switches.

US Direct entry to FR-S.1, Nuclear Power Generation/ATWS

CAUTION: RCPs should NOT be tripped with reactor power greater than SOk.

NOTE: Steps 1 and 2 are immediate action steps.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

A licant's Actions or Behavior

Evaluator Note: Crew may close MSIV's and attempt to isolate AFW to faulted S/.G
WHEN REACTOR IS TRIPPED during performance of FR-S.1. When attempting to
isolate AFW, level control valve will not close and crew may elect to stop 1B AFW Pump
at that time.

CRITICAL
TASK

Appendix D

VERIFY reactor TRIPPED: .

• Reactor trip breakers OPEN
• Reactor trip bypass breakers OPEN or

DISCONNECTED
• Neutron flux DROPPING
• Rod bottom lights LIT
• Rod position indicators less than or equal to 12 steps.

(RNO required)
RO

TRIP reactor.

IF reactor trip breakers will NOT open,
THEN

MAINTAIN auto or manual rod insertion at max achievable
rate UNTIL rods are at bottom

(Should identify rod failing to insert automatically 5 sec
after turbine Trip initiates rod insertion and begin
manually inserting rods)

VERIFY turbine TRIPPED:

BOP • ALL turbine stop valves CLOSED

NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 31 of 44

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

Time ~ Position II Applicant's Actions or Behavior

CHECK AFW System operation:

MD AFW pumps RUNNING

TD AFW pump RUNNING as necessary.
(Not Running Tagged OOS in initial conditions)

BOP
MD AFW LCVs in AUTO.

TD AFW LCVs OPEN.

MDAFW pump recirculation valves FCV-3-400 and FCV-3-401
CLOSED.

CRITICAL EMERGENCY BORATE RCS by performing the following:

TASK',
ENSURE at least one CCP RUNNING.a.

b. INITIATE Emergency Boration USING EA-68-4.

• PLACE boric acid transfer pumps in fast speed.

• ADJUST emergency borate valve [FCV-62-138] to
obtain boric acid flow between 35 gpm and 150 gpm on
[FI-62-137A].

• MONITOR emergency boration flow:

BOP a. CHECK emergency boration flow established on [FI-
62-137A].

b. IF boric acid flow less than 35 gpm,
THEN (N/A)

c. VERIFY charging flow path established:

• FCV-62-90 OPEN

• FCV-62-91 OPEN

• FCV-62-86 or FCV-62-85 OPEN.

d. CHECK pressurizer pressure less than 2335 psig.
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Appendix 0 Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 32 of 44

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

Time ~ Position " Applicant's Actions or Behavior

VERIFY Containment Purge isolated:

Appendix 0

Crew

Crew

Crew

VERIFY containment purge and vent dampers (System 30)
CLOSED. [Panel 6K and 6L]

MONITOR SI NOT actuated:

• S.I. ACTUATED permissive DARK [M-4A, 04].

(RNO required If SI occurs during performance of FR-S.1)

I:F S'l acmated,
T'HEiN
~P:E:RiFOR:M the fol:io:v,ti'ng
V\'HILE continuinq ,,\lith this procedure:

a ~ E,-O] Reactor Trip or Safety' Injeicbo:[ll
Steps ~1 throug,h 4~

b.ES-G,.Sf Equipmentvenfications.

Reactor TRIPPED.

(RNO)
PERFORM the following:

• DISPATCH personnel to locally open reactor trip
breakers and MG set output breakers [MG Set Room,
Aux Bldg el. 759].

• DISPATCH personnel to locally open breakers to MG
sets [480V Unit Boards A and B].

(Evaluator Note: Crew will likely have dispatched
personnel prior to reaching this step)
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 33 of 44--
Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5

sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

Time ~ Position ~ Applicant's Actions or Behavior

Turbine TRIPPED:

BOP • ALL turbine stop valves CLOSED.

MONITOR reactor subcritical:

RO • Power range channels less than 5°h.

• Intermediate range SUR NEGATIVE.

SRO GO TO Step 19.

SRO
19. ENSURE status tree monitoring initiated.

MONITOR boration termination criteria:

• NOTIFY Chem Lab to sample RCS boron
concentration.

RO • CHECK for all of the following:

0 all control rods FULLY INSERTED
0 RCS temperature greater than 540°F
0 no RCS dilution has occurred.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

A licant's Actions or Behavior

WHEN emergency boration is no longer needed, THEN STOP
RO/US emergency boration USING EA-68-4, Emergency Soration.

SRO RETURN TO procedure and step in effect.

SRO
Directs transition to E-O, Reactor Trip or Safety Injection

VERIFY reactor TRIPPED:

• Reactor trip breakers OPEN

• Reactor trip bypass breakers DISCONNECTED or
OPEN

RO
Neutron flux DROPPING•

• Rod bottom lights LIT

• Rod position indicators less than or equal to 12 steps.

VERIFY turbine TRIPPED:

SOP • Turbine stop valves CLOSED.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 35 of 44

Event Description: Steam leak increases to large break, ATWS occurs" Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

Time II - .. II
Applicant's Actions or Behavior

VERIFY at least one train of shutdown boards ENERGIZED.
BOP

DETERMINE if SI actuated:

• ECCS pumps RUNNING.

RO • Any SI alarm LIT [M-4D]

(May manually actuate 51 if not already actuated. Auto 51
will likely occur when M5IV's are closed after Rx Trip in
FR-5.1 and faulted 5/G continues to depressurize)

PERFORM ES-0.5, Equipment Verifications WHILE continuing

BOP in this procedure. (At end of scenario)

DETERMINE if secondary heat sink available:

a. CHECK total AFW flow greater than 440 gpm.

b. CHECK narrow range level greater than 10% [25 ADV]
RO in at least one S/G.

c. CONTROL feed flow to maintain narrow range level
between 10% [25% ADV] and 50% in all S/Gs.

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 36 of 44

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

I Time ~ Position II Applicant's Actions or Behavior

CHECK if main steam lines should be isolated:

a. CHECK if any of the following conditions have
occurred:

• Any S/G pressure less than 600 psig AND
STEAMLINE PRESS ISOL SI BLOCK RATE
ISOL ENABLE permissive DARK [M-4A, A4]

OR

• Any S/G pressure dropping
UNCONTROLLED.

OR

RO • Phase B actuation

b. ENSURE MSIVs and MSIV bypass valves CLOSED.

(May have already closed MSIVs)

c~E::NSU:RE applicab::.le F:oldout ,Page
acti~on;s COMP:LETE.D:t.

(Includes AFW isolation to faulted S/G if not previously
performed)

NOTE: Loss of seal injection flow could adversely affect RCP seals.

Appendix D

RO

CHECK RCP trip criteria:

a. CHECK the following:

• RCS pressure less than 1250 psig. (NO)

AND

• At least one CCP OR SI pump RUNNING
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

BOP

Posi . A licant's Actions or Behavior

MONITOR RCS temperatures:

• IF any RCP running,

THEN

CHECK T-avg stable at or trending between 547 degrees F
RO and 552 degrees F.

(RNO)

"I:F tImperature I,es;stnan S47tlF
81nd: dropping~

EN
PERFO:RM the followi::ng::

a, E:NSU'REstea.m dum.ps (l(n:,d

atmo:sp'neric renefs CLOSED.

b. If cooIdo,wn: continue;!"
THEN:
C;,ONT,RO;L tola:1 ree,d fto,w
USINGEA-:3-8r M'a:nuQJ Control
ofA,FW FIOW;t;

Appendix D

RO

CHECK pressurizer PORV's, safeties, and spray valves:

a. Pressurizer PORV's CLOSED.

b. Pressurizer safety valves CLOSED.

c. Normal spray valves CLOSED.

d. Power to at least one block valve AVAILABLE.

e. At least one block valve OPEN.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 38 of 44

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

Time II Position II Applicant's Actions or Behavior

RO/SRO

SRO

CHECK S/G secondary pressure boundaries INTACT:

• All S/G pressures CONTROLLED or RISING (NO)

• All S/G pressures greater than 140 psig.

(RNO)

PERF\ORM the following.:

a MONI·TORstaWl$ trees,

b.. G=Q TO E~·:2·~ Faulte:d St.eam
Ge·nerator \fisolatio:n ..

Ensure Status Trees monitoring and Direct entry to E-2,
Faulted SG Isolation.

(Status Tree monitoring should already be implemented
due to previous transition to FR-S.1)

CAUTION Uni:so'lating a faulted! S/G or secondary break s:ho;,u:ld NOT be considered
U:NlES·S nee,tled for RC·S coold=own~

CHECK MSIVs and MSIV bypass valves CLOSED.
RO/BOP

(MSIV's should already be closed shortly after Rx Trip in
FR-S.1 or in E-O per foldout page)

CHECK ANY S/G secondary pressure boundary INTACT:

Appendix D

RO/BOP
• Any S/G pressure controlled or rising .
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 39 of 44

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

I Time I Position i Applicant's Actions or Behavior

IDENTIFY Faulted S/G(s):
CHECK S/G pressures:

• Any S/G pressure DROPPING
BOP in an uncontrolled manner.

OR
• Any S/G pressure

less than 140 psig.

Caution: Secondary heat sink requires at least one S/G available.

Caution: Isolating both steam supplies to the TD AFW pump when it is the only
source of feed flow will result in loss of secondary heat sink.

Evaluator Note: AFW may have previously been isolated per E-O fold-out page. If not
previously performed, 1B AFW pump will be stopped until local isolation of loop 3 AFW
LCV is performed since it failed open)

CRITICAL
TASK

RO/BOP

ISOLATE Faulted S/G(s):

• ISOLATE MFW.

• ISOLATE AFW.
(RNO)

• ClOSE valves manually of locally

• CLOSE TD AFW pump steam
supply from faulted S/G

o FCV-1-15 (S/G 1) or
FCV-1-16 (S/G 4).

• VERIFY S/G blowdown valves CLOSED.

• VERIFY atmospheric relief CLOSED.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # 6,7,8,&9 Page 40 of 44

Event Description: Steam leak increases to large break, ATWS occurs, Rods fail to move in auto (5
sec delay) and MDAFW pump Lvi Control Vlv to faulted S/G fails open.

Time ~ Position ~ Applicant's Actions or Behavior

RO/BOP

BOP

CHECK CST level greater than 5%

a w CHiECK secondary radiation NORr~1A·L.

USI:NG Appendec AlSecon·dary Rad
f\1of'l:itorsw
(Appw .A also containeo in E.S-O~.5)

baN<OTIFY Chern Lab to take SlG:acli'vity
samples.

CHEC:·K. SI termination criteria:
cr. ReS Slfb:coo:ling based on core exit.

TlCs greater than ·40:oFw

b. Secondary 'heat sink::

.• Niarro~v rsnqe level
in at least one IJ1£act S/G
greate·f than 1O~lo [25~"o ,AD'/]

Crew OR
.• Total feed flow to lntactSlGs

gre.ater than 440 g:pnlw
c. RC·S pressure stable or rjsing~

d. Pressurizer Ievel
gr:eater than ~1 O~'t~ [20'~ib .AD\l].

Scenario may be terminated when crew transitions to ES-1 1, 51 Termination
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # ES-O.5 Page 41 of 44--
Event Description: Equipment Verifications

Time II Position II Applicant's Actions or Behavior

ES-O.5 Actions

CHECK ERCW system operation:

BOP • VERIFY at least four ERCW pumps RUNNING.

• VERIFY DIG ERCW supply valves OPEN.

VERIFY CCS pumps RUNNING:

• Pump 1A-A (2A-A)
BOP • Pump 1B-B (2B-B)

• Pump C-S.

VERIFY EGTS fans RUNNING.
BOP

VERIFY generator breakers OPEN.
BOP

VERIFY AFW pumps RUNNING:

BOP • MD AFW pumps

• TD AFW pump.
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # ES-O.5 Page 42 of 44--
Event Description: Equipment Verifications

I Time ~ Position

"

Applicant's Actions or Behavior

NOTE
AFW level control valves should NOT be repositioned if manual action has been taken to
control S/G levels, to establish flow due to failure, or to isolate a faulted S/G.

CHECK AFW valve alignment:

a. VERIFY MD AFW LCVs in AUTO.

BOP b. VERIFY TD AFW LCVs OPEN.
c. VERIFY MD AFW pump recirculation valves FCV-3-400

and FCV-3-401 CLOSED.

VERIFY MFW Isolation:

• MFW pumps TRIPPED

• MFW regulating valves CLOSED
BOP • MFW regulating bypass valve controller outputs ZERO

• MFW isolation valves CLOSED

• MFW flow ZERO.

MONITOR ECCS operation:

VERIFY ECCS pumps RUNNING:

BOP • CCPs

• RHR pumps

• SI pumps

Appendix D NUREG 1021 Revision 9



Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # ES-O.5 Page 43 of 44--
Event Description: Equipment Verifications

I Time

"

Position II Applicant's Actions or Behavior

VERIFY CCP flow through CCPIT.

• CHECK RCS pressure less than 1500 psig.

BOP • VERIFY SI pump flow.

• CHECK RCS pressure less than 300 psig.

• VERIFY RHR pump flow.

VERIFY ESF systems ALIGNED:

• Phase A ACTUATED:
0 CONTAINMENT ISOLATION PHASE A TRAIN

A alarm LIT [M-6C, B5].
0 CONTAINMENT ISOLATION PHASE A TRAIN

B alarm LIT [M-6C, B6].

• Containment Ventilation Isolation ACTUATED:
0 CONTAINMENT VENTILATION ISOLATION

TRAIN A alarm LIT [M-6C, C5].
0 CONTAINMENT VENTILATION ISOLATION

TRAIN B alarm LIT [M-6C, C6].

BOP • Status monitor panels:
0 6C DARK
0 6D DARK
0 6E LIT OUTSIDE outlined area
0 6H DARK
0 6J LIT.

• Train A status panel 6K:
0 CNTMT VENT GREEN
0 PHASE A GREEN

• Train B status panel 6L:
0 CNTMT VENT GREEN
0 PHASE A GREEN
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Appendix D Required Operator Actions Form ES-D-2

Op Test No.: NRC Scenario # 4 Event # ES-O.5 Page 44 of 44--
Event Description: Equipment Verifications

Time II Pos
.. II Applicant's Actions or Behavior

MONITOR containment spray NOT required:

• Phase B NOT ACTUATED

BOP
AND

• Containment pressure less than 2.81 psig
• Ensure Containment Spray is actuated

VERIFY pocket sump pumps STOPPED: [M-15, upper left
corner]

• HS-77-410, Rx Bldg Aux Floor and Equipment Drain

BOP Sump pump A

• HS-77-411, Rx Bldg Aux Floor and Equipment Drain
Sump pump B.

DISPATCH personnel to perform EA-0-1, Equipment Checks

BOP Following ESF Actuation.

Appendix D NUREG 1021 Revision 9




