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1. NRC Order Number EA-12-049, “Issuance of Order to Modify Licenses with Regard to
Requirements For Mitigation Strategies For Beyond-Design-Basis External Events,”
dated March 12, 2012

2. NRC Interim Staff Guidance JLD-1SG-2012-01, “Compliance with Order EA-12-049,
Order Modifying Licenses with Regard to Requirements for Mitigation Strategies for
Beyond-Design-Basis External Events,” Revision 0, dated August 29, 2012

3. NEI 12-086, "Diverse and Flexible Coping Strategies (FLEX) Implementation Guide,”
Revision 0, dated August 2012

4. Exelon Generation Company, LLC’s Initial Status Report in Response to March 12, 2012
Commission Order Modifying Licenses with Regard to Requirements for Mitigation
Strategies for Beyond-Design-Basis External Events (Order Number EA-12-049), dated
October 25, 2012

5. Exelon Generation Company, LLC Overall Integrated Plan in Response to March 12,
2012 Commission Order Modifying Licenses with Regard to Requirements for Mitigation
Strategies for Beyond-Design-Basis External Events (Order Number EA-12-049), dated
February 28, 2013 (RS-13-026)

6. Exelon Generation Company, LLC First Six-Month Status Report in Response to March
12, 2012 Commission Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External Events (Order Number EA-12-
049), dated August 28, 2013 (RS-13-131)

7. Exelon Generation Company, LLC Second Six-Month Status Report in Response to
March 12, 2012 Commission Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External Events (Order Number EA-12-
049), dated February 28, 2014 (RS-14-016) }6 [
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17.

Exelon Generation Company, LLC Third Six-Month Status Report in Response to March
12, 2012 Commission Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External Events (Order Number EA-12-
049), dated August 28, 2014 (RS-14-214)

Exelon Generation Company, LLC Fourth Six-Month Status Report in Response to
March 12, 2012 Commission Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External Events (Order Number EA-12-
049), dated February 27, 2015 (RS-15-025)

Exelon Generation Company, LLC Fifth Six-Month Status Report in Response to March
12, 2012 Commission Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External Events (Order Number EA-12-
049), dated August 28, 2015 (RS-15-216)

Exelon Generation Company, LLC Sixth Six-Month Status Report in Response to March
12, 2012 Commission Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External Events (Order Number EA-12-
049), dated February 26, 2016 (RS-16-030)

NRC letter to Exelon Generation Company, LLC, Three Mile Island Nuclear Station, Unit
1 — Interim Staff Evaluation Relating to Overall Integrated Plan in Response to Order
EA-12-049, (Mitigation Strategies) (TAC No. MF0803), dated December 17, 2013

NRC Letter, Request for Information Pursuant to Title 10 of the Code of Federal
Regulations 50.54(f) Regarding Recommendations 2.1, 2.3, and 9.3, of the Near-Term
Task Force Review of Insights from the Fukushima Dai-ichi Accident, dated March 12,
2012

Exelon Generation Company, LLC letter to USNRC, Response to March 12, 2012,
Request for Information Pursuant to Title 10 of the Code of Federal Regulations 50.54(f)
Regarding Recommendations of the Near-Term Task Force Review of Insights from the
Fukushima Dai-ichi Accident, Enclosure 5, Recommendation 9.3, Emergency
Preparedness — Staffing, Requested Information ltems 1, 2, and 6 - Phase 2 Staffing
Assessment, dated June 29, 2015 (RS-15-147)

NRC letter to Exelon Generation Company, LLC, Three Mile Island Nuclear Station, Unit
No. 1 — Report for the Audit Regarding Implementation of Mitigating Strategies and
Reliable Spent Fuel Pool Instrumentation Related to Orders EA-12-049 and EA-12-051
(TAC Nos. MF0893 and MF0866), dated January 11, 2016

Exelon Generation Company, LLC letter to USNRC, Request for Schedule Relaxation
from NRC Order EA-12-049, “Order Modifying Licenses With Regard to Requirements
For Mitigation Strategies For Beyond-Design-Basis External Events,” dated October 29,
2015 (RS-15-273)

NRC letter to Exelon Generation Company, LLC, Three Mile Island Nuclear Station, Unit
No. 1 — Relaxation of Certain Schedule Requirements for Order EA-12-049, “issuance of
Order to Modify Licenses With Regard to Requirements For Mitigation Strategies For
Beyond Design Basis External Events” (TAC No. MF0803), dated November 18, 2015

On March 12, 2012, the Nuclear Regulatory Commission (“NRC” or “Commission”) issued Order
EA-12-049, "Order Modifying Licenses with Regard to Requirements For Mitigation Strategies
For Beyond-Design-Basis External Events,” (Reference 1) to Exelon Generation Company, LLC

(EGC).
maintai

Reference 1 was immediately effective and directed EGC to develop, implement, and
n guidance and strategies to maintain or restore core cooling, containment, and spent

fuel pool cooling capabilities in the event of a beyond-design-basis external event. Specific
requirements are outlined in Attachment 2 of Reference 1.
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Reference 1 required submission of an initial status report 60 days following issuance of the
final interim staff guidance (Reference 2) and an Overall Integrated Plan (OIP) pursuant to
Section IV, Condition C. Reference 2 endorsed industry guidance document NEI 12-06,
Revision 0 (Reference 3) with clarifications and exceptions identified in Reference 2. Reference
4 provided the EGC initial status report regarding mitigation strategies. Reference 5 provided
the Three Mile Island Nuclear Station, Unit 1 OIP.

Reference 1 required submission of a status report at six-month intervals following submittal of
the OIP. References 6, 7, 8, 9, 10, and 11 provided the first, second, third, fourth, fifth, and
sixth six-month status reports, respectively, pursuant to Section IV, Condition C.2, of
Reference 1 for Three Mile Island Nuclear Station, Unit 1.

In Reference 17, the NRC granted a relaxation of the schedule requirement of the Order for full
implementation for Three Mile Island Nuclear Station, Unit 1 until no later than April 30, 2016 to
allow sufficient time for completion and subsequent review by the NRC staff of the Three Mile
Island Nuclear Station, Unit 1 turbine building structural analyses and main steam line integrity
evaluations, as requested in Reference 16.

The purpose of this letter is to provide the report of full compliance with the March 12, 2012
Commission Order Modifying Licenses with Regard to Requirements For Mitigation Strategies
For Beyond-Design-Basis External Events (Order Number EA-12-049) (Reference 1) pursuant
to Section |V, Condition C.3 of the Order for Three Mile Island Nuclear Station, Unit 1.

Three Mile Island Nuclear Station, Unit 1 has developed, implemented, and will maintain the
guidance and strategies to maintain or restore core cooling, containment, and spent fuel pool
cooling capabilities in the event of a beyond-design-basis external event in response to Order
EA-12-049. The information provided herein documents full compliance for Three Mile Island
Nuclear Station, Unit 1 with Reference 1.

EGC’s response to the NRC Interim Staff Evaluation (ISE) open and confirmatory items
identified in Reference 12 have been addressed and closed as documented in References 6, 7,
8,9, 10, 11, and Enclosure 1 to this letter, and are considered complete pending NRC closure.
OIP open items have been addressed and closed as documented in References 6, 7, 8, 9, 10,
11, and Enclosure 1 to this letter, and are considered complete pending NRC closure. EGC’s
response to the NRC audit open items documented in Reference 15 have been addressed in
Enclosure 1 to this letter and are considered complete pending NRC closure. The following
tables provide completion references for each OIP open item, NRC ISE open or confirmatory
item, and NRC Audit report open item.
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Completion
Overall Integrated Plan Open ltems Reference
Key Site Assumptions (pg 3) and Strategy Deployment (pg 5): Closed to ISE
Open &
Routes from the storage locations have not yet been assessed for Confirmatory
hazard impact. This will be completed and communicated in a future | Item No. 6
6-month update following evaluation. (8.1.1.2.A)
Sequence of Events (pg 4): Enclosure 2,
Attachment 5

The times to complete actions in the Events Timeline are based on
operating judgment, the conceptual designs, and the current
supporting analyses. The final timeline will be validated once detailed
designs are completed, procedures are developed, and the results
will be provided in a future six (6) month update.

Maintain RCS Inventory (pg 17):

Core cooling and RCS inventory analysis is not complete at this time.
Completion of this analysis is an open item. Closure of this item will
be documented in a future six (6) month update.

Reference 7

Maintain Core Cooling and Heat Removal (pg 10):

ECR 13-00071 FLEX Feedwater System is not finalized. Changes
will be provided in a 8-month update.

Reference 8

Maintain Core Cooling and Heat Removal (pg 10):

ECR 13-00074 FLEX Storage Building is not finalized. Changes will
be provided in a six (6) month update.

Reference 10

Maintain RCS Inventory (pg 16):

ECR 13-00099 RC-P Low Leakage Seals is not finalized. Changes
will be provided in a six (6) month update.

Reference 8

Maintain Core Cooling and Heat Removal (pg 14):

A portable refueling vehicle with a large diesel oil bladder will be
available on site to support refilling our portable equipment diesel
tanks. An additional means (river makeup is available) of delivering
condensate may also be developed, details to be provided in a future
6-month update.

Reference 7
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Completion
Overall Integrated Plan Open ltems Reference

Maintain Spent Fuel Pool Cooling (pg 29): Closed to ISE |
Open &

Spent Fuel Pool - These strategies utilize a vent path for steam. The | Confirmatory

effects of this steam on other systems and equipment will be item No. 30

evaluated, and the results will be provided in a future six month (3.2.2.A)

update.

Maintain Spent Fuel Pool Cooling (pg 30): Reference 10

ECR 13-00084 for Spent Fuel Pool Instrumentation. This ECR is an
open item. Closure of this item will be documented in a future six (6)
month update.

Maintain RCS Inventory (pg 18): Reference 8

ECR 13-00072, FLEX RCS Make-up System - This ECR is an open
item. Closure of this item will be documented in a future six (6) month

update.

Maintain RCS Inventory (pg 22): Reference 7
A plan will be developed to re-supply borated water to the BWST or

SF pool.

Maintain RCS Inventory (pg 17): Reference 7

TM-FLEX-001, Core Cooling Analysis, DRAFT, is not approved. The
results of this analysis will be integrated into a future 6-month update.

Maintain Containment (pg 26):
Reference 6
Completion of TMI-FLEX-002, MAAP Containment Pressure Analysis,
is an open item. Any required modifications will be documented in a
future 6-month update.

Safety Function Support (pg 37): Reference 10

ECR 13-00070 FLEX Electrical Power Supply. This ECR is an open
item. Closure of this item will be documented in a future six (6) month
update.
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Overall Integrated Plan Open ltems Reference

Completion

Safety Function Support (pg 37):

Within the Main Control Room, habitability conditions will be
evaluated and a strategy will be developed to maintain Main Control
Room habitability. The strategy will be provided in a future six (6)
month update.

Reference 9

Interim Staff Evaluation
' Open or Confirmatory Items

Completion Reference

Item No. 3.2.1.1.B

Reference 7 and updated with this submittal as
provided in Enclosure 1

Item No. 3.2.1.1.C

Reference 7 and updated with this submittal as
provided in Enclosure 1

ftem No. 3.2.4.7.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

[tem No. 3.2.4.8.B

Reference 7

Item No. 3.1.1.1.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

Item No. 3.1.1.2.A

References 7, 10 and updated with this submittal
as provided in Enclosure 1

Item No. 3.1.1.3.A

Reference 10

Item No. 3.1.1.4.A

Reference 10

[tem No. 3.1.2.2.A

Reference 7

ltem No. 3.1.3.2.A

Reference 7

Item No. 3.1.5.3.A

Reference 9

ltem No. 3.2.1.A Reference 7 and updated with this submittal as
provided in Enclosure 1
Item No. 3.2.1.B Reference 7

Item No. 3.2.1.1.A

Reference 7

ltem No. 3.2.1.1.D

Reference 7

[tem No. 3.2.1.2.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

ltem No. 3.2.1.2.B

Reference 7 and updated with this submittal as
provided in Enclosure 1

Item No. 3.2.1.2.C

Reference 7 and updated with this submittal as
provided in Enclosure 1

ftem No. 3.2.1.2.D

Reference 7

{tem No. 3.2.1.4.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

Item No. 3.2.1.5.A

Reference 7
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Interim Staff Evaluation
Open or Confirmatory ltems

Completion Reference

[tem No. 3.2.1.6.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

ltem No. 3.2.1.6.B

Reference 7

item No. 3.2.1.6.C

Reference 7

[tem No. 3.2.1.6.D

Reference 7

[tem No. 3.2.1.9.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

ltem No. 3.2.1.9.B

Reference 7 and updated with this submittal as
provided in Enclosure 1

ltem No. 3.2.1.9.C

Reference 7

ltem No. 3.2.1.9.D

Reference 7

ltem No. 3.2.2.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

ltem No. 3.2.4.1.A

Reference 9

ltem No. 3.2.4.2.A

Reference 9

Item No. 3.2.4.2.B

Reference 9

ltem No. 3.2.4.2.C

Reference 9

ltem No. 3.2.4.2.D

Reference 7

[tem No. 3.2.4.3.A

Reference 7 and updated with this submittal as
provided in Enclosure 1

ltem No. 3.2.4.4.A

Reference 7

Item No. 3.2.4.4.B

Reference 9

ltem No. 3.2.4.5.A

Reference 10

ltem No. 3.2.4.6.A

Reference 9

[tem No. 3.2.4.8.A

Reference 7

[tem No. 3.2.4.10.A

Reference 7

Item No. 3.2.4.10.B

Reference 7

ltem No. 3.3.2.A Reference 7
ftem No. 3.3.3.A Provided with this submittal in Enclosure 1
{tem No. 3.4.A Reference 9

NRC Audit Report Open

Completion Reference

ltems
AQ 2 Provided with this submittal in Enclosure 1
AQ 13 Provided with this submittal in Enclosure 1
AQ 19 Provided with this submittal in Enclosure 1
AQ 20 Provided with this submittal in Enclosure 1
AQ 40 Provided with this submittal in Enclosure 1
AQ 51 Provided with this submittal in Enclosure 1
AQ 56 Provided with this submittal in Enclosure 1
AQ 59 Provided with this submittal in Enclosure 1

AQ 64

Provided with this submittal in Enclosure 1
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NRC Audit Report Open Completion Reference
ltems
OIP Ol 9 Provided with this submittal in Enclosure 1
OIP Ol 13 Provided with this submittal in Enclosure 1
SE2 Provided with this submittal in Enclosure 1
SE 3 Provided with this submittal in Enclosure 1
SE 4 Provided with this submittal in Enclosure 1
SE 6 Provided with this submittal in Enclosure 1
SE 14 Provided with this submittal in Enclosure 1
SE 18 : Provided with this submittal in Enclosure 1
SE 20 Provided with this submittal in Enclosure 1
SE 21 Provided with this submittal in Enclosure 1
SE 22 Provided with this submittal in Enclosure 1

Enclosure 1 to this letter documents the completion of the remaining open items listed above.
As previously stated, EGC considers these items to be complete for Three Mile Island Nuclear
Station, Unit 1.

MILESTONE SCHEDULE — ITEMS COMPLETE

Milestone Completion Date
Submit 60 Day Status Report October 25, 2012
Submit Overall Integrated Plan February 28, 2013
Contract with National SAFER Response Center February 14, 2013
Submit 6 Month Updates: :
Update 1 August 28, 2013
Update 2 February 28, 2014
Update 3 August 28, 2014
Update 4 February 27, 2015
Update 5 August 28, 2015
Update 6 February 26, 2016
Modification Development:
Phase 2 modifications November 15, 2015
National SAFER Response Center Operational August 18, 2015
Procedure Development:
Strategy procedures April 26, 2016
Validate Procedures (NEI 12-06, Sect. 11.4.3) November 20, 2015
Maintenance procedures April 26, 2016
Staffing analysis June 29, 2015
Modification Implementation
Phase 2 modifications November 15, 2015
Storage plan and construction March 23, 2016
FLEX equipment acquisition November 15, 2015
Training completion September 30, 2015
Unit 1 implementation date April 30, 2016
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ORDER EA-12-049 COMPLIANCE ELEMENTS SUMMARY

The elements identified below for Three Mile Island Nuclear Station, Unit 1 as well as the site
OIP response submittal (Reference 5), the 6-Month Status Reports (References 6, 7, 8, 9, 10,
and 11), and any additional docketed correspondence, demonstrate compliance with Order
EA-12-049.

Strategies - Complete

Three Mile Island Nuclear Station, Unit 1 strategies are in compliance with Order EA-12-049.
There are no strategy related Open Items, Confirmatory ltems, or Audit Questions/Audit Report
Open ltems. The Three Mile Island Nuclear Station, Unit 1 Final Integrated Plan for mitigating
strategies is provided in Enclosure 2 of this letter. The Final Integrated Plan provides the final
description of the strategy and all elements of compliance as implemented, and supersedes the
plan described in the OIP and six-month updates.

Modifications - Complete

The modifications required to support the FLEX strategies for Three Mile Island Nuclear Station,
Unit 1 have been fully implemented in accordance with the station design control process.

Equipment Procured and Maintenance & Testing — Complete

The equipment required to implement the FLEX strategies for Three Mile Island Nuclear Station,
Unit 1 has been procured in accordance with NEI 12-06, Sections 11.1 and 11.2, received at

. Three Mile Island Nuclear Station, Unit 1, initially tested/performance verified as identified in NEI

12-06, Section 11.5, and is available for use.

Maintenance and testing will be conducted through the use of the Three Mile Island Nuclear
Station, Unit 1 Preventative Maintenance program such that equipment reliability is achieved.

Protected Storage — Complete

The storage facilities required to implement the FLEX strategies for Three Mile Island Nuclear
Station, Unit 1 have been completed and provide protection from the applicable site hazards.
The equipment required to implement the FLEX strategies for Three Mile Island Nuclear Station,
Unit 1 is stored in its protected configuration.

Procedures — Complete

Emergency procedures to implement the FLEX strategy for Three Mile Island Nuclear Station,
Unit 1 have been developed and integrated with existing procedures. The new and revised
emergency procedures have been verified and are available for use in accordance with the site
procedure control program.
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Training — Complete

Training for Three Mile Island Nuclear Station, Unit 1 has been completed in accordance with an |
accepted training process as recommended in NEI 12-06, Section 11.6.

Staffing — Complete

The Phase 2 staffing study for Three Mile Island Nuclear Station, Unit 1 has been completed in
accordance with 10CFR50.54(f), "Request for Information Pursuant to Title 10 of the Code of
Federal Regulations 50.54(f) Regarding Recommendations 2.1, 2.3, and 9.3, of the Near-Term
Task Force review of Insights from the Fukushima Dai-ichi Accident," Recommendation 9.3,
dated March 12, 2012 (Reference 13), as documented in Reference 14.

National SAFER Response Center — Complete

EGC has established a contract with Pooled Equipment Inventory Company (PEICo) and has
joined the Strategic Alliance for FLEX Emergency Response (SAFER) Team Equipment
Committee for off-site facility coordination. It has been confirmed that PEICo is ready to support
Three Mile Island Nuclear Station, Unit 1 with Phase 3 equipment stored in the National SAFER
Response Centers in accordance with the site specific SAFER Response Plan.

Validation — Complete

EGC has completed performance of validation in accordance with industry developed guidance
to assure required tasks, manual actions and decisions for FLEX strategies are feasible and
may be executed within the constraints identified in the Final Integrated Plan (FIP) for Order
EA-12-049.

FLEX Program Document - Established

The Three Mile Island Nuclear Station, Unit 1 FLEX Program Document has been developed in

accordance with the requirements of NEI 12-06.

This letter contains no new regulatory commitments. If you have any questions regarding this
report, please contact David P. Helker at 610-765-5525.
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| declare under penalty of perjury that the foregoing is true and correct. Executed on the 29"
day of June 20186.

Respectfully submitted,

Yo b

James Barstow
Director - Licensing & Regulatory Affairs
Exelon Generation Company, LLC

Enclosures:
1. Three Mile Island Nuclear Station, Unit 1 Completion Response Information for
Remaining OIP Open ltems, NRC ISE Open and Confirmatory Items, and NRC Audit |
Report Open ltems |

2. Three Mile Island Nuclear Station, Unit 1 Final Integrated Plan Document — Mitigating
Strategies NRC Order EA-12-049, dated June 2016

cc: Director, Office of Nuclear Reactor Regulation
NRC Regional Administrator - Region |
NRC Senior Resident Inspector — Three Mile [sland Nuclear Station
NRC Project Manager, NRR — Three Mile Island Nuclear Station
Mr. Jeremy S. Bowen, NRR/JLD/JOMB, NRC
Mr. John D. Hughey, NRR/JLD/JOMB, NRC
Director, Bureau of Radiation Protection — Pennsylvania Department of Environmental
Resources
Chairman, Board of County Commissioners of Dauphin County, PA
Chairman, Board of Supetrvisors of Londonderry Township, PA
R. R. Janati, Chief, Division of Nuclear Safety, Pennsylvania Department of
Environmental Protection, Bureau of Radiation Protection
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(33 pages)
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ISE Item No. 3.2.1.1.B - Status Complete

Prov‘ide the analysis supporting the licensee’s mitigation strategy (WCAP-17792-P) for NRC staff review,
identify the specific calculation(s) in WCAP-17792 considered applicable to demonstrating the feasibility of the
proposed strategy, and justify the applicability of the calculation(s) relied upon in WCAP-17792 to TMI-1.

Response Description

The TMI FLEX strategy is to restore RCS makeup within 4 hours i.e. prior to the loss of RCS heat transfer. A
FLEX RCS makeup Pump (FX-P-1A or B) can deliver sufficient flow to maintain RCS inventory with the loss
through the RCP seals and simultaneously support a cooldown of up to 37°F/HR. Previous analysis and testing
demonstrates that if RCS inventory is sufficient, sub-cooled natural circulation can provide stable effective core
cooling.

The conclusion that restoration of a RCS makeup capability (with capacity significantly greater than the
potential RCS loss rate) within four hours would maintain continuous core cooling is based upon the analysis
presented in WCAP 17792-P.

_In Section C.5 of WCAP 17792-P, a method to determine a conservative estimate for the time between ELAP

and loss of primary to secondary heat transfer is provided. This method used generic bounding plant design

parameters, and conservatively ignores the water inventory in the pressurizer below 0” indication. The inputs to

apply this method are:

(1) Pressurizer level rate of change
The rate of pressurizer level change is based on assumed RCS loss rate and is converted to pressurizer
level rate of change based on cross sectional area of the pressurizer. The assumed loss rate is 11 GPM.
This includes the pre-event Tech Spec maximum allowable RCS leak rate of 1 GPM, plus 2.5 GPM per
reactor coolant pump. The 2.5 GPM per pump is based on the design of Flowserve N-9000 seals. The
actual flow at normal operating RCS pressure (2155 psig) is less. The pressurizer rate of change was
determined to be 0.46 inches/min.

(2) Pressurizer level during the initial stabilization conditions following reactor shutdown
When a LOOP occurs, reactor coolant system average temperature will be controlled by the OTSG
pressure. The OTSG pressure is controlled by the atmospheric dump valve with an automatic set point of
1010 psig. The emergency procedure (OP-TM-EOP-012) will ensure OTSG pressure is maintained above
1000 psig. Saturation temperature for this pressure is 546.4°F. Tcop must be above this temperature or
approximately 549°F. Prior analysis and testing of natural circulation shows that the primary temperature
differential (Thor — Tcowp) initially following reactor shutdown may be as high as 50°F, but a conservative
differential temperature of 30°F is assumed. This results in a post shutdown Tayg of 564°F. The operating
Tava is 579°F. The change in primary system fluid volume from 579°F to 564°F is approximately 261 ft3.
The normal operating pressurizer level is 220 inches. Therefore, pressurizer level would initially stabilize at
approximately 138 inches after a Loss of Offsite Power (LOOP).

Using these inputs (i.e. 0.46 inches/min and 138" initial pressurizer level), WCAP 17792P Figure C.5-2 “ELAP
Estimated Time to LOHT for 400" Pressurizer Scale Plants” provides an estimate for the time until loss of heat
transfer following an ELAP of greater than 5.5 hours. (Reference Tech Eval 15-00325 “ELAP — Time to restore
RCS makeup”).

The TM! emergency response to an ELAP will provide borated water (> 2500 ppmB) at a rate in excess of RCS
losses within 4 hours. This ensures RCS conditions can be maintained to support continued sub-cooled natural
circulation and RCS heat removal via the OTSG, and raises RCS boron concentration to ensure the reactor
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remains shutdown. The RCS temperature at the seals (T¢o.p) Will be cooled to less than 375°F and stabilized
within 10 hours. This time is dependent upon isolation of CBO within 6 hours.

Cycle specific reactivity analysis has been completed (Reference C-1101-202-E620-471 “TMI-1 Shutdown
Margin Verification during Emergency Cooldown”) which demonstrates that when all control rods insert and
RCS inventory is maintained during cooldown using borated water of at least 2500 ppmB, then the reactor will
remain shutdown at cold (72F) conditions without any credit for Xenon.

The reactivity analysis conservatively assumes no removal or loss of any RCS inventory, and the only borated
water added is that required to maintain RCS water level for density changes below 555F. The TMI strategy
injects additional boron (1) to compensate for RCS losses and (2) to raise pressurizer level when the cooldown
is complete. This adds significantly more boron than credited in the analysis. For events occurring at 100%
power, this boron addition is completed before Xenon would reduce below the initial equilibrium Xenon
concentration.

A strategy which maintains single phase natural circulation ensures adequate boron mixing within the RCS.

The ELAP emergency response strategy is dependent upon the ability to stabilize RCS temperature and not
cooldown until RCS makeup is restored. The OTSG pressure boundary integrity will be maintained as
described in the response to SE-18.

Additional questions:
(1) What does the applicable FLEX procedure specify as the pressure control band for controlling the ADV
manually to prevent cycling of MSSVs?

Q1 Response: Post ELAP 'OTSG pressure with be initially stabilized between 1000 and 1020 psig
(Reference: OP-TM-EOP-012 “Station Blackout”). This pressure maximizes the time available to restore
RCS makeup but maintains the OTSG pressure at least 20 psig below the lowest MSSV setpoint.

(2) Are there are any negative consequences if the RCS cooldown were completed slightly beyond 10 hours?
What if the cooldown completion time were at 11 or 12 hours into the event, which may better reflect
assumed analysis boundary conditions? Need to confirm mitigating strategy still successful assuming
postulated ground rules.

Q2 Response: The time to cooldown is based on conservative design principles. Conservative margins
were included in the time to restore makeup and the cooldown rate capability used in the analysis which
determined the cooldown can be completed in 9.6 hours (Reference: TM-FLEX-001). If it is assumed that
CBO can not be isolated, the cooldown time estimate increases to 11.5 hours (The cooldown rate is
reduced proportionally to the change in the effective RCS makeup capacity (25 gpm/35 gpm)).

The strategy elements most sensitive to the time to complete the RCS cooldown are the Reactor Coolant
Pump seals and availability of the Spent Fuel pool as a RCS makeup source (if a tornado has damaged
the BWST). The Flowserve evaluation of ELAP performance of the N-9000 RCP seals ((Reference:
Flowserve “White Paper on the Response of the N-Seal Reactor Coolant Pump (RCP)) used generally
conservative assumption for the TMI design and ELAP mitigation strategy (temperature vs time profile
shown in Flowserve Evaluation Figure 6) and concluded that cooldown within 9 hours would not cause any
seal elastomer failures. The uncertainty in predicting such failures is addressed by the conservative
approach to this evaluation. A time to the desired temperature was delayed by 4 hours, the probability of
failure increase but a failure would remain unlikely. As described in Flowserve Evaluation Table 3, even if
such a seal failure occurred, the maximum RCS loss rate would be less than the actuation limit for the
abeyance seal (~ 4.25 GPM per RCP). Even assuming such unexpected failures occurred on all four RCP
the total RCS loss rate remains well within the capacity of the FLEX RCS makeup pump (Reference:
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Flowserve “White Paper on the Response of the N-Seal Reactor Coolant Pump (RCP). Seal Package to
Extended Loss of All Power (ELAP)”). The FLEX strategy utilizes the BWST as the primary borated water
source for RCS makeup. If a tornado damaged the BWST, the spent fuel pool would be used. In such an
event, the spent fuel pool can only be pumped into the RCS while the water temperature remains below
150°F. Using conservation assumptions for the spent fuel pool heat load and spent fuel poo! water level,
the pool would remain below 150F for 17 hours (Reference: Tech Eval 14-00218 “FLEX Borated Water
Supply Plan”). Therefore, a delay of more than 4 hours in the planned post ELAP cooldown time would nét
prevent successful implementation of the FLEX strategy

(3) The RCS makeup flowrate assumed in staff's confirmatory analysis was 40 gpm. What was the basis for
this flowrate? This flowrate was stated verbally (and we believe it had to do with the alternate connection
flow capacity. Note that the FLEX pump itself was earlier stated to provide 60-gpm makeup capacity in
OIP) but the assumed flowrate and basis are not clear in the written material available to the staff. Need
fo document.

Q3 Response: The FLEX RCS makeup pumps (FX-P-1A & FX-P-1B) have a capacity of 40 GPM. These
are positive displacement pumps and the flow path to the RCS supports a flow of 40 GPM without
excessive head loss. Either FX-P-1A or FX-P-1B can deliver 40 GPM from the BWST or Spent Fuel Pool
to the Reactor Coolant System. This flow rate exceeds the flow required restore RCS inventory with a
stable RCS temperature and support a cooldown as described above.

The OIP described that new FLEX RCS makeup pumps would be installed in the Control Bldg at 322’
elevation with the capability required to restore RCS inventory. The OIP did not specify the tag no. (FX-P-
1A or B) or the pump capacity (40 GPM). The OIP description of Phase 3 offsite support equipment
included a pump with a 60 GPM capacity.

(4) Is reactor vessel level indication available during Phase 1?7 If reactor vessel level indication needs to be
repowered, please discuss the creditable timeframe for this action. (Desire to avoid situation where
operators have no direct indication of RCS level available, as it runs counter to accepted guidance for
satisfying order and may cause undesirable procedural escalation, e.g., from EOPs to SAMGs.)

Q4 Response: Reactor vessel level (or hot leg level) indication is provided through the plant process
computer. This indication should remain available for approximately 2 hours after the ELAP. After that
point, Reactor Vessel Level Indication will not be available or recovered.

If a delay in restoration of makeup or other unexpected condition caused pressurizer level indication to go
off-scale the mitigating strategy would not change. The TMI EOP SBO strategy is not affected if
pressurizer level drops below zero in the initial hours after an ELAP. SAMG entry criteria is solely based
on clad temperature (Reference: OP-TM-EOP-012 “Station Blackout”)

(56) Can you confirm the instrument zero elevation for pressurizer? Or, what pressurizer volume exists below
the instrument-zero elevation? (We have made a reasonable estimate based on information available in
your calculation, but would like to have direct confirmation if possible.) Because of nodalization
approximations in our analytical input deck, please provide the elevation relative to an obvious reference
point on pressurizer itself rather than RCS nozzles.

Q5 Response: Pressurizer level instrument ZERO reference is at the lower sensing line elevation. The
sensing line elevation is 15” above the transition from the lower head to the cylindrical section (Reference
B&W drawing 24894F).

(6) What assumptions are appropriate concerning the isolation of normal letdown? The TMI plant-specific
calculation did not appear to have an allowance for RCS losses due to letdown, whereas the generic B&W
calculations in WCAP-17601-P applied a generic letdown outflow of 75 gpm for 10 minutes prior to
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isolation. This is a major difference that affects the pressurizer draindown time by approximately one hour.

Q6 Response: There is no significant inventory loss due to letdown. Letdown is automatically isolated by
high temperature after a loss of offsite power where automatic restoration of AC power does not occur.
The isolation valve (MU-V-3) is controlled by DC power and closed by venting air pressure. MU-V-3 will
close as designed following an ELAP.

ltem No. 3.2.1.1.C - Status Complete

As applicable, provide additional analyses for core cooling, RCS. makeup, and shutdown margin that are relied
upon, but not included in WCAP-17792-P.

Response Description

The response to ISE Ol 3.2.1.1.B provides the complete response. The integrity of the Main Steam lines is
addresed in the reponse to SE-18.

Item No. 3.2.4.7.A - Status Complete

The licensee appears to use a probabilistic approach to reach a conclusion that at least one of the three tanks
depended on for RCS makeup will survive an ELAP event. NEI 12-06 guidance does not include this option.
Provide further justification for this alternate approach.

Response Description

FLEX RCS Makeup Sources

The FLEX RCS Makeup Strategy utilizes the Borated Water Storage Tank (BWST). The BWST is a Safety-
Related Seismic Class | structure and is fully protected from all applicable hazards except for high winds.

In an extreme cold event, the BWST immersion heater will be energized from the FLEX power supply to
maintain this source available. If the BWST is unavailable, the Spent Fuel Pool would be utilized. It is fully
protected from all applicable hazards. The Spent Fuel Pool is a Seismic Class | structure located within the
tornado protected and aircraft hardened Fuel Handling Building.(Reference: Technical Evaluation 14-00218
“FLEX Borated Water Supply Plan”).

FLEX Condensate Sources

The FLEX Condensate Supply Strategy can use either of two Condensate Storage Tanks (CO-T-1A or B) or
the Demineralized Water Storage Tank (DW-T-2) (Reference: Technical Evaluation 13-00502 “FLEX
Condensate Plan” and Technical Evaluation 13-00476 “FLEX Strategy Design Evaluation for CO-T-1A, CO-T-
1B and DW-T-2"). Of these three sources, only CO-T-1A is fully protected from all applicable hazards.

Earthquake: CO-T-1A and CO-T-1B are seismic class | structures.

Flood: CO-T-1A, CO-T-1B and DW-T-2 can withstand the hydrodynamic forces for CLB flood ( 313.5’) and the
failure of a tank at higher water level (320’ elevation) would temporarily affect the water quality but not prevent
successful implementation of the FLEX strategy.

Tornado:
CO-T-1A and CO-T-1B are designed to withstand the RG 1.76 R1 wind load. CO-T-1A and CO-T-1B can
withstand the impact of tornado missile defined in RG 1.76 R1. The nozzles and interfacing piping for CO-T-1A
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| are adequately protected against all tornado missiles. CO-T-1A will remain intact if subjected to the forces of
the RG 1.76 R1 wind and missiles.

In addition, the three condensate source tanks are spatially distributed: CO-T-1B is located northwest, CO-T-1A
is located northeast and DW-T-2 is located southeast of the TMI-1 Class 1 tornado hardened structures. Based
on a review of historical records, the predominant tornado pathway for TMI is from southwest toward northeast
(Reference: Technical Evaluation 13-00477). Considering the spatial separation of the three tanks, the robust
structures between them with the predominant tornado pathway for TMI, the maximum width of historical
tornados and the condensate tanks’ capability to withstand missile impact, there is reasonable assurance that
more than one tank will be available. However, only CO-T-1A is credited for the success of the strategy.

Extreme Cold:
Condensate water sources will be maintained in an extreme cold event as described in the response to ISE ClI
3.2.4.3.A.

Item No. 3.1.1.1.A - Status Complete

The licensee stated that protection of associated portable equipment from external hazards would be provided
in structures that will be constructed to meet the requirements of NEI 12-06 Section 11. However the licensee
did not specify the type of configuration, how FLEX equipment would be secured, or how stored equipment and
structures would be protected from all external hazards.

Response Description

The TMI FLEX Strategy is an alternate approach to NEI 12-06, Rev. 0 because (1) installed equipment is used.
and NEI 12-06, Rev. 0 does not recognize use of installed equipment for FLEX and (2) analytical methods
beyond those defined in NEI 12-06, Rev. 0 were required to confirm the structural adequacy of the Turbine
Building for the FLEX Strategy. The installed FLEX equipment is located in the Turbine Building (TB) and
Control Building. The portable FLEX equipment is primarily stored in the FLEX Storage Facility (FSF).

Turbine Building:

The TMI FLEX Strategy and use of the Turbine Building for the mitigation strategies was developed to ensure
the Turbine Building structure satisfied NEI 12-06, Rev. 0, Section 2.3 “Considering the external hazards
applicable to the site, the FLEX mitigation equipment should be stored in a location or locations such that it is
reasonably protected such that no one external event can reasonably fail the site FLEX capability. Reasonable
protection can be provided...through storage in structures designed to reasonably protect from applicable
external events.” TMI followed the NEI 12-06 standard for design and evaluation of structures after a BDBEE
which states that “Acceptance criteria would be based on building serviceability requirements not strict
compliance with stress or capacity limits. This would allow for some minor plastic deformation, yet assure that
the building would remain functional.” ASCE 41-13 “Seismic Evaluation and Retrofit of Existing Buildings” was
used to provide a quantitative method to evaluate “serviceability” as described in NEI 12-06, Rev 0.

The evaluation supports the conclusion that the Turbine Building is capable to withstand the BDBEE hazards
defined in NEI 12-06, Rev. 0 and maintain its FLEX functions to support, protect and allow access for FLEX
actions within the TB and satisfy the intent of the NEI 12-06, Rev. 0 serviceability requirements for structures
after a BDBEE. The TB is capable to support the FLEX strategy for mitigation of BDBEE as required by NRC
Order EA 12-049 (Reference: Calculation C-1101-919-E410-011, Rev 1 and ECR 14-00501).

The structural capability of the Turbine Building supports the Turbine Building main steam piping tornado and
seismic evaluations and modifications (Reference: ECR 15-00328 and ECR 15-00330) and the Turbine
Building Access and deployment evaluation (Reference: ECR 14-00126).
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The protection and accessibility of all equipment in the Turbine Building which has a credited FLEX function
was evaluated to ensure successful implementation of the strategy after a BDBEE tornado or earthquake.
Accessibility to the diesel fuel supply connections and hose paths were addressed in (Reference: Technical
Evaluation 14-00126). Additional protection for the diesel fuel supply valve (FX-V-2) in the Turbine Building was
installed (Reference: ECR 13-00164).

FLEX Storage Facility:

The FSF is the former TMI Unit 2 screen house which was modified to provide portable equipment storage for
BDBEE. This structure is tornado hardened and seismically qualified. The process used to ensure temporary
equipment is properly stored within Class | buildings is applied to ensure FLEX equipment is not damaged
during a seismic event. (Reference: ECR 13-00074 and 1015 “Equipment Storage within Class | Buildings”) .

BDBEE Flood Mitigation Strategy:

To support the mitigation strategies for BDBEE flood events up to 320’ elevation, some equipment will be
moved to higher ground if a flood is predicted because the floor elevation of the FSF is 312" elevation. The re-
evaluated (post Fukushima) PMF has peak water level with waves below 312’ elevation. The CLB flood is a
peak water level of 313.3. There is no hydrologic analysis that postulates a flood above the PMF.

NEI 12-06, Section 6.2.3.1.1.c recognizes storage of FLEX equipment below postulated flood level as
acceptable if the time is available and guidance is institutionalized to move the equipment to a protected
location in advance of a predicted flood.

OP-TM-AOP-002 “Flood” is the administrative control which directs all flood event related actions. This
includes moving equipment (at least one truck and one condensate re-supply pump (FX-P-3)) from the FSF to
the training center across the river which has a ground elevation above 330’ elevation in advance of a flood.
One truck and one pump provides the necessary capability to re-supply condensate if necessary. The action to
move equipment from the FSF to the training center is taken for any serious flood threat. OP-TM-AOP-002 is
conservatively initiated at a river level of 284’ elevation or a flow of 200,000 Cfs. The action to protect FLEX
equipment is not dependent upon a specific determination that a “severe” flood is predicted. This action and all
pre-flood mitigation actions are completed prior to the start of inundation. This provides the redundancy
described in NE! 12-06. OP-TM-AOP-002 also directs when and which equipment to use to resupply
condensate after the flood water recedes from the site. (Reference: OP-TM-AOP-002).

Iltem No. 3.1.1.2.A - Status Complete

The licensee did not specifically address deployment considerations with respect to the deployment of FLEX
equipment through areas subject to liguefaction, routing only through seismically robust buildings, power
required to deploy or move equipment, and protection of the means to move equipment.

Response Description

The potential for earthquake induced liquefaction has been evaluated. Deployment of TMI-1 FLEX equipment
will not be adversely impacted (Technical Evaluation ECR 14-00218, “FLEX Borated Water Supply Plan”).

Evaluation of all actions performed within non-seismic structures is complete. The strategy was revised to
eliminate reliance upon actions within the condenser pit due to the potential for internal flooding (Technical
Evaluation ECR 14-00126, “BDBEE Impact on FLEX Strategy in the Turbine Building”).

A vehicle stored in the FLEX Storage Facility (FSF) will be used to deploy FLEX equipment. The FSF protects
the equipment within from BDBEE hazards except for flood. The truck and essential equipment is moved to a
higher ground in advance of the flood. The availability of power does not prevent the timely deployment of
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equipment (Enclosure 2, Section 9).

Item No. 3.2.1.A - Status Complete

The licensee needs to confirm that the transition to the backup feedwater system will occur without a significant
interruption of feedwater to the steam generators.

Response Description

If the transition to the backup feedwater system is planned, there will be no interruption of feedwater. The
primary and backup systems can be operated in parallel. If the transition to the backup feedwater system is not
planned (i.e., a failure of the primary feedwater source), then the impact on core cooling should be insignificant.
Before the plant reaches the conditions where the backup feedwater capability is enabled, the backup
feedwater pumps (FX-P-2A & B) will be configured and all valves will be lined up, leaving one valve to each
OTSG to control backup FW flow. If EF-P-1 fails, FX-P-2A or B will be started and flow can be re-established
within minutes. OTSG water level will be maintained high enough such that an interruption for several minutes
would have only a minor effect on RCS temperature, and core cooling would be maintained.

Transition to FLEX Feedwater system using the installed FLEX Feedwater Pumps, FX-P-2A and FX-P-2B, is
required if EF-P-1 fails. This pump is qualified for the seimic event, and protected from tornado hazrads. In
advance of a flood threat, FX-P-2A & B are prepared for operation if needed.

As part of the FLEX implementation strategy, the FLEX Feedwater system will be placed in a condition to
supportt start, by performance of OP-TM-919-924, Pre-operational Lineup of FX-P-2A or FX-P-2B. This aligns
the system such that a single pump start, and opening one valve to each OTSG, are the only manipulations
required to initiate flow from the FLEX feedwater system to both OTSGs. The pump controller and control
valve manifold are in relative close proximity.

OP-TM-919-921, “Alternate Low Pressure Emergency Feed of OTSG’s using FLEX Pumps FX-P-2A or FX-P-
2B”, describes the actions necessary to transition from Emergency Feedwater using the EF-P-1 to FX-P-2A or
FX-P-2B. The Emergency Feedwater and FLEX Feedwater systems are operated in parallel, which assures
there will be no interruption of feedwater flow during the planned transition.

The normal alignment of the Condensate system was revised to limit the effects of a seismic event. Valves
(CO-V-103A, CO-V-103B, CO-V-111A and CO-V-14A) are now maintained closed to provide isolation between
the seismic and non-seismic sections of the system and minimize the potential loss of condensate after a
seismic event. Following a seismic event, additional isolation valves (CO-V-24, CO-V-108, and CO-V-8) are
closed to further reduce losses from non-seismic components of Condensate system. As a result there is a
minimum of 214,320 gallons available after a seismic event. This provides a 27-hour supply of condensate.

The revised normal alignment of the Condensate system also limits the effects of tornado damage. With CO-V-
111A and CO-V-14A closed, CO-T-1A is isolated from components which may be damaged by tornado driven
missiles. Following a tornado event, additional isolation (CO-V-176) is implemented to further reduce losses if
CO-T-1B is damaged. As a result, at a minimum CO-T-1A and hotwell will be available after a tornado event.
This provides a 29-hour supply of condensate.

The primary and backup feedwater systems can be operated in paraliel which assures there will be no
interruption of feedwater flow if a planned transition occurs.
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ltem No. 3.2.1.2.A - Status Complete

The 1A and 1B ES motor control center (MCC) will be energized using the FLEX diesel generators as
described in Safety Functions Support section and the FLEX RCS makeup pump will be started within 4 hours.
The analysis to confirm the timeline is not yet complete.

Response Description

The TMI FLEX strategy is to restore RCS makeup within 4 hours i.e. prior to the loss of RCS heat transfer. This
approach is founded on previous analysis and testing which demonstrates sub-cooled natural circulation can
provide stable effective core cooling. The TMI FLEX strategy objective to restore RCS makeup within 4 hours is
supported by PWROG analysis described in WCAP 17792P and MAAP analysis. The procedures to initiate the
response, energize the 1A and 1B ES MCC, line up the flow path and start FX-P-1A or FX-P-1B have been
validated to confirm these actions can be reliably completed within 4 hours of the event.

Refer to ISE Ol 3.2.1.1.B for complete response and basis for 4 hour time requirements for powering the FLEX
diesel generators.

Refer to SE-18 for the basis of the conclusion that the main steam line pressure boundary integrity will be
maintained.

ltem No. 3.2.1.2.B - Status Complete

Information should be provided to justify that the procedures are effective to keep the RCS temperatures within
the limits of the seal design temperatures, and address the adequacy of the seal leakage rate (2 gallons per
minute (gpm)/seal) used in the ELAP analysis.

Response Description

Flowserve described the capabilities of the N-9000 seal in their “White Paper on the Response of the N-Seal
Reactor Coolant Pump (RCP) Seal Package to Extended Loss of All Power (ELAP)” endorsed by NRC in letter
on Nov 12, 2015. .

The application of the Flowserve white paper to TMI is addressed in the response to ISE Ol 3.2.1.2.C.

The N-9000 seal design and testing demonstrates that the seals will not be degraded if water temperature at
the seal is maintained below 560F. In the event of an ELAP, the seal temperature will rise to RCS cold leg
temperature after 10 or more minutes. Automatic control (which is backed up by remote manual control) will
maintain OTSG pressure between 1000 and 1020 psig (Reference: OP-TM-EOP-012 “Station Blackout”). The
peak cold leg temperature will remain below 555°F. The RCP seal temperature will remain below 555F
throughout the event.

The initial RCS loss rate due to seal leakage and controlled bleed off flow will be less 2.5 GPM/ RCP. This is a
conservative value for the flow at normal operating conditions (i.e. RCS pressure at 2155 psig). After an ELAP,
RCS pressure will be lower and losses will be less. Once CBO flow is isolated, the total loss rate per RCP will
be much less than 1 GPM. A conservative RCS loss rate of 11 GPM (i.e. 4 pumps at 2.5 GPM plus an
additional 1 GPM) was used for the ELAP analysis per WCAP 17792 (Reference response to 3.2.1.1.B - Ol —
ISE)
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Refer to SE-18 for the basis of the conclusion that the main steam line pressure boundary integrity will be
maintained.

ltem No. 3.2.1.2.C - Status Complete

For plants such as TMI-1 that credit low leakage seals to maintain the initial maximum leakage rate of 2
gpm/seal for the ELAP analyses of the RCS response, a discussion of the information (including seal leakage
testing data) should be provided to justify the use of 2 gpm/seal in the ELAP analysis.

Response Description

In the November 12, 2015 (ADAMS Accession No. ML15310A094) letter, NRC provided the following
guidance:

The NRC staff has considered the information submitted by Flowserve and concluded that the
leakage rates proposed for the N-Seal design, as documented in Table 3 in the white paper, are
acceptable for use in beyond-design-basis ELAP evaluations for demonstrating compliance with
Order EA-12-049, with the following limitations and conditions:

(1) Each licensee should confirm that its plant design and planned mitigation strategy are
consistent with the information assumed in the calculation performed by Flowserve,
which is summarized in Table 1 of the white paper.

The values used in the Flowserve evaluation are consistent with TMI design and emergency procedures for
ELAP mitigation.

FlowServe TMI Design & Basis
Evaluation ELAP
Response

Initial RCS Pressure, 2155 2155

psig

Peak Cold Leg 555 551 As described in response #2 below, 551 is a

Temperature, °F conservative value for RCP seal fluid
temperature

CBO isolation Hr <6 <6 Emergency procedures have been developed
and validated to complete this action in less than
6 hours.

Cooldown Initiation <4 <4 Emergency procedures have been developed

Time, hr and validated to complete this action in less than
4 hours.

Cooldown rate, °F/Hr 37 33t0 37 This cooldown rate varies with the capacity of
FXP1A/B. The cooldown rate is 37 F/HR at 40
GPM and 33 F/HR at 35 GPM.

Cooldown plateau, °F 360 360 to 370 These temperatures are based on saturation

(Tcowp) temperature for OTSG pressure The operating
band for OTSG pressure post ELAP is 140 to
160 psig.

(2) Each licensee should confirm that the peak cold-leg temperature prior to the cooldown of
the reactor coolant system assumed in Flowserve’s analysis is equivalent to the
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saturation temperature corresponding to the lowest setpoint for main steam line safety
valve lift pressure.

Response: The peak cold-leg temperature prior to the cooldown assumed in the Flowserve analysis is 555°F.
The lowest nominal lift pressure for the main steam safety valves is 1040 psig for MS-V-21A & B. Saturation
temperature for 1054.7 psia is 551.1°F.

(4) In its white paper, Flowserve has generally specified leakage rates in volumetric ferms.
For converting the specified volumetric flow rates to mass flow rates, licensees should
use a density of 62 Ibm/ft3 (approximately 993 kg/m3) throughout the ELAP event. This
condition reflects observations made during testing conducted by Flowserve that
simulated a loss of seal cooling, wherein the seal leakage mass flow rate remained
roughly constant as the test apparatus underwent a significant cooldown and
depressurization.

NRC Letter ltem #4 Response: The assumed RCS loss rate during the ELAP used to determine required
response time to restore RCS makeup was determined in accordance with WCAP 17792-P as described in the
response to ISE Ol 3.2.1 1.B. RCS loss rates in all other evaluations (e.g borated water inventory
requirements) used a density of 62 Ibm/ft® to convert RCP seal loss rates into mass flow rates when required.

ltems # 3 and 5 in the NRC letter did not require a response.

ltem No. 3.2.1.4.A - Status Complete

The licensee did not provide any further description of specific initial key plant parameters specified in NEI 12-
086, Sections 3.2.1.2 and 3.2.1.3 except the assumption regarding SSC’s [safety systems and components],
and the items from the Sequence of Events (SOE) Attachment 1A. The licensee did not provide the initial
conditions used in the RCS and SFP calculations used in the TMI Training and Reference Manual, ER-TM-
TSC-0016, the TMI.

Response Description

For RCS core decay heat generation rates, earthquake or tornado analysis is based upon (1) reactor operation
for at least 100 days at 100% power, (2) the reactor has been shut down for at least 4 hours for the initial
conditions where OTSG steam pressure below the design EFW pump turbine steam supply pressure
(Reference: Technical Evaluation 14-00352 “Other Initial Conditions”) or (3) the reactor has been shutdown at
least 72 hours before the OTSG is unavailable, and gravity drain core cooling methods are required
(Reference: ECR 13-00208 FLEX design Specification Appendix 5).

For flood event analysis, if the reactor had been at 100% power when the flood condition was recognized, then
the reactor will be shut down for at least 18 hours when the ELAP occurs. For flood event analysis, if the
reactor had been in refueling conditions when the flood condition was recognized, then the reactor will be shut
down for at least 96 hours when the ELAP occurs.

For the spent fuel pool heat generation rates: (1) If there is a full load of fuel in the core, then the spent fuel
pool heat load is based upon the long term fuel load plus a normal core offload (72 FA) from the reactor which
was shutdown 20 days ago. (2) At any other time, the design basis spent fuel pool heat load is assumed.

This is the maximum postulated heat load which is based on (1) a full core offload 134 hours after reactor
shutdown and (2) a conservative core offload (80 FA) 36 days after reactor shutdown and (3) the long term
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No exception is taken to any of the requriements for initial conditions as specified in NEI 12-06, Rev. 0
Sections 3.2.1.2 and 3.2.1.3.

ltem No. 3.2.1.6.A - Status Complete

During the ELAP and LUHS [Loss of Ultimate Heat Sink] beyond-design-basis external event, the licensee has
identified that times to complete actions in the Events Timeline are based on operating judgment, the
conceptual designs, and the current supporting analyses. The TMI mitigation strategy is not based upon the
PWROG [Pressurized Water Reactor Owners Group] WCAP-17601-P ELAP mitigation strategy. In the audit
process, the licensee stated that the current SOE is for the seismic event only and that another SOE would. be
developed for the flood event. Based on the information provided by the licensee, it is not possible to
determine the validity of the time constraints provided in the preliminary sequence of events timeline for all
hazards. The final timelines will be validated once detailed designs are completed and procedures are
developed. The results will be provided in a future 6-month update.

Response Description

A sequence of events timeline was developed to support the ELAP strategy for all external events with the
exception of the flood event. This timeline supports an event with no advanced warning, and can be
implemented with minimum staffing available at the stations. The time constraints of this timeline were
validated using the FLEX developed procedures and are documented in the “Three Mile Island Nuclear Station
Unit 1, NEI 12-06 FLEX Validation Pian”, approved on November 20, 2015. This validation was developed and
conducted using the NEI Validation Guidance.

In addition, a separate sequence of events timeline was developed for the flood scenario. The flood scenario is
different from the no warning timeline discussed above. The flood conditions can be predicted well in advance
of the event that would cause an extended loss of ac event. This allows the station to provide additional
resources to perform the preparation activities. The major activities include:

e Pumping 5000 gallons of fuel oil from DF-T-1(30K underground fuel oil tank) into FX-T-2 (FLEX Flood

Fuel oil Tank) to support fueling the FLEX diesels,
o Set up of the low pressure pump in the 305’ TB to support OTSG feed and spent fuel pool makeup.
e Line up of high pressure injéction pump suction and discharge paths in the Auxiliary Building.

These activities are similar and therefore bounded by the validation effort conducted in the no warning
timelines.

ltem No. 3.2.1.9.A - Status Complete

The licensee stated that the FLEX diesel generators (FX-Y-1A & B), fuel storage tank (FX-T-2) and FLEX MCC
will be located north of the turbine pedestals on the Turbine Building 322" elevation. The FLEX diesel
generators and FLEX MCC will be designed for operation if subjected to twice the Safe Shutdown Earthquake
(SSE), as part of the “augmented approach.” Protective barriers will be installed to ensure this equipment
remains functional following a tornado. Feasibility analysis has been completed which shows that the Turbine
Building should be adequate to support these loads during an SSE. Further analysis is being performed to
determine if any structural modifications are necessary to support that conclusion.
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Response Description

The FLEX diesel generators, fuel tank and all FLEX equipment were designed and installed to meet the
requirements of the “Expedited Seismic Evaluation Process to ensure functionality after a seismic event. The
re-evaluated seismic hazard was used as required in the ESEP (Reference: Letter to NRC, December 17,
2014 “Exelon Generation Company, LLC Expedited Seismic Evaluation Process Report (CEUS Sites),
Response to NRC Request for Information Pursuant to 10 CFR 50.54(f) Regarding Recommendation 2.1 of the
Near-Term Task Force Review of Insights from the Fukushima Dai-ichi Accident”).

The FLEX diesel generators, motor control center and fuel oil tank are protected from tornado missiles. An
evaluation was completed to identify where existing structures provide adequate missile protection (Reference:
Technical Evaluation 14-00270). New missile barriers were designed and installed to provide protection where
there were gaps between existing structures (Reference: ECR 14-00501).

The TB structural integrity will be maintained to support the FLEX strategy as described in the response to ISE
Cl3.1.1.1.A

ltem No. 3.2.1.9.B - Status Complete

The Integrated Plan table titled, “PWR [Pressurized Water Reactor] Portable Equipment Phase 2,” lists two
diesel driven pumps. The second table titled, “PWR Portable Equipment Phase 3,” lists several pumps to be
obtained from the RRC [NSRC]. The licensee did not discuss how the operator actions are modeled in the
ELAP to determine the required flow rates of the portable pumps listed in the “PWR Portable Equipment Phase
3", or justify that the capacities of each of the above discussed pumps are adequate to maintain core cooling
during phases 2 and 3 of ELAP.

Response Description

The OIP (Feb 2014) Tables for “PWR Portable Equipment Phase 2” and “PWR Portable Equipment Phase 3"
identified the equipment which was planned to be used at that time and other equipment which was available
and might potentially be used.

In the Final Integrated Plan, the only pump from the original OIP "PWR Portable Equipment Phase 2” table with
a required FLEX function is the portable diesel driven pump (FX-P-3A or FX-P-3B) (240 GPM at 250 psid). This
pump is used for indefinite coping to pump river water to resupply the condensate source. The installed
condensate supply will be suffcient for at least 24 hours. FX-P-3A or FX-P-3B have the capacity to deliver the
required flow to Condensate Storage Tank CO-T-1B or to the condenser hotwell (Reference: C-1101-919-
E410-001 “FLEX System Hydraulic Evaluation” )

In addition to this primary function, FX-P-3A or FX-P-3B is capable of directly supplying feedwater to the OTSG
and spent fuel pool makeup, as described in the contingency strategy for failure of EF-P-1, FX-P-2A and FX-P-
2B (Reference: Enclosure 2, Section 4.11.5 and Technical Evaluation 15-00345 FLEX — Diverse Flow Paths ).

The pumps listed in the OIP "PWR Portable Equipment Phase 3" table are not required for the TMI FLEX
strategy. Other equipment is available from SAFER but only provides defense in depth for the mitigation
strategy.

ltem No. 3.2.2.A - Status Complete
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The licensee stated that initial SFP cooling calculations were used to determine the fuel pool timelines and that
formal calculations will be performed to validate this information during development of the detailed design.
The licensee also stated that these strategies utilize a vent path for steam, and that the effects of this steam on
other systems and equipment will be evaluated, and the results will be provided in a future 6-month update.

Response Description

Cooling of the spent fuel is accomplished by providing makeup water to maintain the pool level after boiling
begins. The FLEX feedwater pumps (FX-P-2A or FX-P-2B) provide redundant capability to provide the required
makeup flow. The additional contingency has been implemented where FX-P-3A or FX-P-3B can provide
makeup to the spent fuel pool.

The bounding values for the spent fuel pool heat load in operating or outage conditions are described in the
response to ISE Cl 3.2.1.4.A. The time for the spent fuel pool to reach boiling was evaluated using ER-TM-
TSC-0016 “RCS AND SFP HEATUP AND INVENTORY BOILOFF FOLLOWING LLOSS OF ACTIVE DECAY
HEAT REMOVAL". To address the potential that the spent fuel pool may also be used as borated water souce
for RCS makeup, the following times are based on a spent pool water inventory below the minimum level
allowed during operation. When there is a full load of fuel in the reactor vessel, the minimum time to spent fuel
boiling is more than 34 hours. In the limiting design basis case, which includes a full core off load, the minimum
time to spent fuel boiling is more than 9.7 hours (Reference: Technical Evaluation 13-00208 Appendix 5)

The spent fuel pool heat is removed by relieving steam to atmosphere. In an ELAP event, a vent path‘through
the Unit 2 FHB will be established before boiling occurs.

The vent path has no interfaces with equipment relied upon for the FLEX strategy. Environmental isolation
barriers are present to prevent potential leakage paths between the Unit 1 refueling floor from the Unit 1
Auxiliary Building and from the Control Access Building (UFSAR 1.3.2.41). The new spent fuel pool level
instrument is designed to function in a low pressure steam environment (Reference: ECR 13-00084). The
steam flow path from Spent Fuel Pool evaporation will not adversely interact with any systems or equipment
relied upon to successfully accomplish the FLEX function for core cooling, spent fuel cooling or containment.

Condensation from the boiling will flow to the floor drains which are routed to the Auxiliary Building Sump. The
Auxiliary Building sump and overflow volumes (RCBT room (180,000 gallons to 281’ elevation) and Heat
Exchanger Vault (519,000 gallons to 281" elev.) can contain over 700,000 gallons (OP-TM-108-115) of water
without adverse impact on the FLEX strategy. The condensation from the spent fuel pool boiling will not
adveresly interact with any systems or equipment relied upon to successfully accomplish the FLEX function for
core cooling, spent fuel cooling or containment.

ltem No. 3.2.4.3.A - Status Complete

The licensee specified that a strategy for extreme cold, snow and ice events is being developed. Preliminary
plans include the use of heat tracing for some piping and tanks, e.g. the Borated Water Storage Tank, and
minimum flow paths or steam heating in other situations (e.g. the C8T's). The final plans will be reviewed
when complete.

Response Description

The Extreme Cold event does not alter the basic initial coping strategy for core cooling, spent fuel cooling or
containment. The FLEX Strategy actions for MODE A (100% power) which are unigue for the Extreme Cold
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event are: (1) provide power to the BWST immersion heater, (2) connect a hose to route steam into
condensate tank “B” to maintain the water temperature above freezing, AND (3) drain additional condensate
(DW-T-2 or CO-T-1A) into the hotwell, and direct steam to the Hotwell to maintain the water temperature above
freezing. To maintain an indefinite condensate supply if the river is covered with ice or the access ramp is
blocked by snow accumulation, submersible pumps (FX-P-6A or FX-P-6B) will be used in the Intake Screen
and Pump House to transfer river water to condensate tank “B”. All other FLEX actions for this event are typical
for other events.

References:

Technical Evaluation 13-00502 “FLEX Condensate Supply Strategy”
OP-TM-919-904 “Energize 1A ESF VENT MCC to supply BWST Immersion Heaters”
OP-TM-919-923 “Condensate Heating”

OP-TM-919-922 “Makeup from Raw Water Sources”

ltem No. 3.3.3.A - Status Complete

The specific procedures for training, new or revised, have not yet been completed. The requirements from the
analysis will be used to develop and to validate the new and revised procedures. This includes the existing
design and licensing basis requirements and the new FLEX requirements. Validation of time response is
performed using a composite of field simulation and performance/simulator exercises.

Response Description

The FLEX implementing procedures for HSB, HSD and PWR OPS MODEs have been validated and issued.
This includes physical validation to ensure that all procedure actions can be performed as written. In addition,
validation was performed in accordance with industry developed guidance to assure required tasks, manual
actions and decisions for FLEX strategies are feasible and may be executed within the constraints identified in
the Final Integrated Plan (FIP) for Order EA-12-049.

References:
“TMI NEI 12-06 FLEX Validation Plan” document |ID 2494447-07

AQ 2 - Status Complete

A review was conducted of Exelon’s plans for the development of mitigating strategies with respect to the
procedural interfaces considerations for seismic hazards associated with large internal flooding sources that
are not seismically robust and do not require ac power, the use of ac power to mitigate ground water in critical
locations, or the existence of non-seismically robust downstream dams, but it was determined that there was
insufficient information in the plans to conclude that there is reasonable assurance that these aspects of the
requirements of Order EA-12-049 and NEI 12-06, Section 5.3.3, consideration 2-4 will be met. Please provide
a discussion of these considerations in the appropriate six-month update.

Response Description

The Turbine Building structural integrity will provide protection and support access and deployment for FLEX
actions as described in the response to ISE Cl 3.1.1.1.A.

1) Response to NE| 12-06, Section 5.3.3.2: The FLEX strategy can be sucessfully implemented with
internal flooding caused by a seismic event as evaluated in (1) Technical Evaluation 15-00142 “FLEX
Impact evaluation — Non Seismic Eqpt Failures in Class | Buildings” and (2) Technical Evaluation




Enclosure 1
Page 15 of 33

ltem

14-00126 “FLEX Impact evaluation — Turbine Building”.

The technical evaluation of the Turbine Building (14-00126) was a comprehensive evaluation that
considered potential adverse effects other than internal flooding concerns from a seismic event. This
evaluation reviewed the effects of tornado or earthquake on systems in the Turbine Building and
evaluated the potential adverse impact on the FLEX strategy. This review considered the potential
adverse interactions between other systems and (1) equipment required for FLEX and (2) access for
required FLEX actions. This evaluation considered potential flooding, spray, or other effects on
equipment, and considered impairments to access including personnel environmental hazards
(Reference: Technical Evaluation 14-00126 “FLEX Impact evaluation — Turbine Building”).

This evaluation utilized elements of EPRI methods which were developed to seismically qualify
equipment where seismic capability was not an orginal design consideration (i.e. Generic
Implementation Procedure (GIP) for Seismic Verification of Nuclear Plant Equipment", EPRI 1019199,
"Experience-Based Seismic Verification Guidelines for Piping and Tubing", and EPRI 1014608,
"Seismic Evaluation Guidelines for HYAC Duct and Damper Systems"). This inspection and evaluation
process utilized technical criteria deemed applicable to assess structural integrity. The purpose of this
evaluation was not to qualify the equipment to function after a seismic event and the use of the EPRI
method was limited accordingly. This evaluation was focused on adverse interactions with FLEX
equipment or with personnel performing FLEX actions.

Additionally, in response to a question regarding accessibility of stairs and doors in the Turbine building
following a seismic event, the Turbine Building structural integrity will provide protection and support
access and deployment for FLEX actions as described in the response to ISE Cl 3.1.1.1.A.
Additionally, the adjacent TMI-1 Control Building (Class 1 and Aircraft Hardened) contains a protected
stairwell with access to each elevation of the Turbine Building structure, with the personnel access
doors installed in the Class 1 structure, ensuring personnel access to all elevations of the Turbine
Building.

2) Response to NEI 12-06, Section 5.3.3.3: The TMI flood protection strategy does not rely on active
means of water removal. However, key sump pumps can provide defense in depth during external
flooding events. The ability to operate key sump pumps is included in the design of the FLEX power
system and flood event mitigation procedures (Reference: OP-TM-AOP-002 “Flood”) .

3) Response to NEI 12-06, Section 5.3.3.4: The failure of the York Haven Dam (downstream of TMI) in a
seismic event is assumed in development of the TMI FLEX strategy. Such a failure could cause river
water level to be as low 272’ elevation. In this case, submersible pumps (FX-P-6A or FX-P-6B) will be
used in the ISPH to provide an indefinite condensate supply (Reference: OP-TM-919-922 “Makeup
from Raw Water Sources” and Technical Evaluation 13-00502, “FLEX Condensate Supply”).

AQ 13 - Status Complete

The integrated plan for TMI-1 did not provide any information regarding how decay heat rates were determined
in the analyses for reactor core and spent fuel pool cooling. Please identify how decay heat was modeled for
these analyses and provide justification for its adequacy.

Response Description

The reactor core and spent fuel decay heat generation rates were obtained from plant Procedure ER-TM-TSC-
0016, "RCS & SFP Heatup & Inventory Boil off following a loss of active decay heat removal". The curves in
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this procedure were determined using a best estimate hethodology per ANSI/ANS 5.1-1979. These decay heat
curves include the decay of Np-239 and U-239 and the effects of neutron capture in fission products.

AQ 19 - Status Complete

The FLEX emergency feedwater pumps and two diesel generators and fuel tanks are located in the Turbine
Building which is apparently a non-seismic Class 1 building. As noted on page 11 of the submittal the pumps
are only designed for the flood condition. It is not clear if these pumps will be available in a seismic event due
to their location. Please clarity the availability of these pumps during a seismic event, including accessibility of
any instrumentation and controls needed to support their operation, and identify how makeup to the steam
generators would be provided for such an event. If the FLEX emergency feedwater pumps are credited for a
seismic event, please provide adequate justification. Please clarify whether the diesel generators and fuel
tanks located in a protected enclosure in the Turbine Building (reference page 37 of submittal) will be
adequately protected from damage from beyond-design-basis external events (e.g., seismic, tornado, etc.):
Please further clarify whether access to the protected enclosure could be restricted by damage to non-seismic
structures and equipment.

|
|
Response Description |
|

The FLEX feedwater tanks (FX-T-1A/B) and pumps (FX-P-2A/B) and associated piping have been designed to
perform their FLEX function following all BDBEE, including earthquake and tornado. (Reference: ECR 14-
00031, FLEX FW System, and ECR 13-00070, FLEX Electrical Power Supply). This design is dependent upon
the Turbine Building structural integrity. The TB structural integrity is maintained to support the FLEX strategy
as described in the response to ISE Cl 3.1.1.1.A. Accessibility for operation of the FLEX feedwater pumps is
maintained after a tornado or seismic event as described in the response to AQ-2.

The FLEX diesel generators (FX-Y-1A & B) (Reference: ECR 13-00070) and fuel supply tank (FX-T-3)
(Reference: ECR 13-00164) have been designed to perform their FLEX function following all BDBEE. An
evaluation was completed to identify where existing structures provide adequate missile protection (Reference:
Technical Evaluation 14-00270). New missile barriers were designed and installed to provide protection where
there were gaps between existing structures (Reference: ECR 14-00501).

The pathways through the Turbine Building to the FLEX diesel generators and associated equipment and
controls, and all FLEX actions within the Turbine Building have been evaluated (Reference: Technical
Evaluation 14-00126). This evaluation shows that there are primary and alternate pathways for access to all
FLEX action locations. Turbine Building access is also addressed in response-to AQ-2.

AQ 20 - Status Complete

Since the FLEX Emergency Feedwater pumps and the Emergency RCS Charging Pumps are permanently
installed they do not appear to qualify for portable status per NEI 12-06. The rationale for having portable
equipment is that it can be stored or located in such a way that it is protected from all of the external events
listed in NEI 12-06 (seismic, flooding, high wind, extreme cold and heat). The FLEX Emergency feedwater
pumps do not appear to be protected from seismic events. A justification is needed related to how these two
permanently installed systems qualify as FLEX equipment under NEI 12-06, Section 3.1.2.12. Also, a ‘
discussion of how these two systems and their respective power supplies are any more survivable than the
normally installed plant equipment, is needed. Please discuss this issue.
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Response Description

The FLEX strategy meets the requirements of Order EA 12-049 using an alternate approach to NEI 12-06. New
installed equipment qualified for the external hazards as defined in NEI 12-06 is used in place of portable
equipment to simplify emergency response and reduce the time to restore RCS makeup following an ELAP.
The requirements of NEI 12-06 are applied to the TM! design as applicable for installed versus portable
equipment.

NEI 12-06, Rev. 0, Section 3.2.1.12, Qualification of Installed Equipment, states “Equipment relied upon to
support FLEX implementation does not need to be qualified to all extreme environments that may be posed,
but some basis should be provided for the capability of the equipment to continue to function.”

The FLEX RCS makeup pumps are designed to function following all BDBEE (Reference: ECR 14-00032,
“FLEX RCS Makeup System”). The FLEX feedwater tanks (FX-T-1A/B) and pumps (FX-P-2A/B) and
associated piping have been designed to perform their FLEX function following all BDBEE, including
earthquake and tornado. (Reference: ECR 14-00031, FLEX FW System, and ECR 13-00070, FLEX Electrical
Power Supply). The FLEX diesel generators (FX-Y-1A/B) and required electrical distribution equipment have
been designed to perform their FLEX function following all BDBEE, including earthquake and tornado.
(Reference: ECR 13-00070, FLEX Electrical Power Supply). The strategy is dependent upon the Turbine
Building structural integrity. The TB structural integrity will be maintained to support the FLEX strategy as
described in the response to ISE Cl 3.1.1.1.A. Accessibility for operation of the FLEX feedwater pumps will be
maintained after a tornado or seismic event as described in the response to AQ-2.

AQ 40 - Status Complete

Provide a discussion on the diesel fuel oil supply (e.g., fuel oil storage tank volume, supply pathway, etc.) for
the diesel driven FLEX pumps and generators and how continued operation to ensure core and spent fuel pool
cooling is maintained indefinitely (i.e., Phase 2 and 3). Also, explain how fuel quality will be assured if stored
for extended periods of time. The staff also requests the licensee provide a refueling strategy for the diesel
driven FLEX equipment, to include fuel consumption estimates for the FLEX diesel driven FW pumps taking
suction from the UHS [ultimate heat sink], and the time for refueling, and how the fuel will be provided.

Response Description

The Engineered Safeguards (ES) underground diesel fuel supply tank DF-T-1 is the primary fuel oil supply for
the FLEX strategy. DF-T-1 contains a minimum of 25,000 gallons. The procurement and periodic sampling
program ensure the fuel quality meets standards for safety related systems. Fuel will be transferred from DF-T-
1 to FX-T-2, FX-T-3 or FX-T-4 using one of two transter pumps (DF-P-1C and DF-P-1D). One of these pumps
is powered from station ES AC power and one is powered from the station DC system (which will be supplied

from the FLEX Diesel Generator within 4 hours of an ELAP).

This fuel source is protected from all BDBEE hazards. In the case of an external flood > 5000 gallons of fuel is
transferred to an elevated tank (FX-T-2) in advance of the flood (Reference: OP-TM-AOP-002,"Flood”). Fuel
will be transferred from FX-T-2 to the FLEX diesel generator suppy tank (FX-T-3). The supply in FX-T-2 will
provide approximately a 6-day supply for full load operation of a FLEX Diesel Generator. In addition,
procedures are in place to utilize SAFER 500 gallon fuel container to transport fuel to the Control Tower roof
where it can be drained to FX-T-2. This provides an indefinite fuel re-supply capability.

FX-T-3 (120 gallon tank located on the platform with FX-Y-1A & B) provides the direct supply to the FLEX
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diesel generators. The FLEX DG (500 kW diesel generator) full load consumption rate is 34.4 GPH. A
minimum of 105 gallons in maintained in FX-T-3 (i.e. > “7/8” full). This provides for three hours of diesel
generator operation which ensures a 3-hour supply prior to the need to refill. Emergency procedure validation
has confirmed that following an ELAP the fuel suppy from DF-T-1 to FX-T-3 can be established within 3 hours
of start of the FLEX Diesel Generator.

In addition, diesel fuel is supplied to the following portable equipment:
The fuel storage capacity and full load consumption rate for the portable equipment is as follows:

o Portable diesel driven pumps (FX-P-3A and FX-P-3B) each have a 175 gallon fuel tank and consume
approximately 7.6 gph.

e Portable Diesel Generator (FX-Y-3) has a 200 gallon fuel tank and consumes approximately 25 gph.
o Portable Diesel Generators (FX-Y-4) have a 3.4 gallon fuel tank and consume approximately 0.6 gph.

e The SAFER Mobile Water Treatment Unit includes a diesel generator. The unit has a 90 gallon fuel
tank and consumes approximately 6.7 gph.
The SAFER Mobile Boration unit includes a diesel generator. The unit has a 70 gallon fuel tank and
consumes approximately 17.5 gph.

The FLEX truck with a 200 gallon storage tank (FX-T-4) and associated transfer pump in the truck bed are
used to distribute fuel to portable equipment. If all outside equipment is in service at the same time, the total
fuel consumption is approximately 60 gph. With a 200 gallon capacity, FX-T-4 can reasonably refuel all
equipment within approximately 3 hours. Once the SAFER equipment is provided an additional fuel tank will be
available to provide additional margin. The emergency procedures for using this portable equipment have been
validated. This process confirmed that given the tank sizes, rate of consumption and delivery capability using
FX-T-4, a reliable fuel supply can be maintained indefinitely.

For each combination of external hazard and initial plant condition, a consumption rate of 100 gph is
conservative. At this rate of consumption, the onsite fuel supply (DF-T-1) wouid last more than 9 days. This
provides adequate time to arrange for off-site fuel delivery.

Programmatic controls have been established to maintain the quality of stored fuel. The foundation of the
program is the existing controls for the safety related fuel source (DF-T-1) and all fuel used in the FLEX
equipment will be obtained from this source. Each storage location has been evaluated to ensure that quality is
maintained through one of four approaches: (1) The tank is maintained empty and filled from DF-T-1 when
needed (e.g. FX-T-2 & SAFER eqpt), (2) The fuel in the tank is consumed in one year or less through required
equipment testing (e.g. FX-T-3 & FX-T-4), (3) The fuel stored in the tank is sampled and replaced based on
sample results or (4) The fuel stored in the tank is replaced within one year or within period justified through
use of fuel stabilizers. The specific programmatic requirements to fuel quality are described in the FIP
(Enclosure 2) PM & Testing requirements (section 11.5).

References: Techncial Position Paper 2494447-04 “FLEX Equipment Fuel Supply Plan”

AQ 51 - Status Complete

Please clarify whether a single FLEX pump will be used to provide cooling flow to multiple destinations ‘(e.g.,
the reactor core, steam generators, and the spent fuel pool). If so, please confirm that the FLEX pump can
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supply adequate flow and clarify whether the pumped flow will be split and simultaneously supplied to all
destinations or whether the flow will be alternated between them. If simultaneous flow will be used, then clarify
how the flow splits will be measured and controlled (i.e., whether control exists for the total flow on a common
line of on lines to individual destinations) to ensure that adequate flow (i.e., sufficient but not excessive)
reaches each destination.

Response Description

The FLEX Feedwater pumps (FX-P-2A & B) are used for multiple applications. These include steam generator
feedwater (when OTSG is available), makeup to RCS (when OTSG is NOT available), and spent fuel pool
makeup (in either case). FX-P-2A or FX-P-2B is sufficient for each combination of requirements (i.e. OTSG &
SFP or RCS & SFP). RCS makeup with FX-P-2 is only used when the RCS is open to the RB atmosphere.
The flow to the OTSG, flow to the RCS and flow to the SFP is independently controlled based on level
indication.

OTSG level control: OP-TM-EOP-012 defines the level control band (75 to 95% operating range). OP-TM-919-
921, “Alternate Low Pressure Feed of OTSG’s using FX-P-2A or FX-P-2B", identifies the control valves (FX-V-
206A & FX-V-206B).

SFP level control: OP-TM-919-914 defines the level control band (between 23.334 and 24.667 feet) and
identifies the control valve (FX-V-101).

The FLEX feedwater pumps (FX-P-2A & B) are required to support the following performance requirements.
The basis for these requirements is described in more detail in ECR 13-00208, “FLEX Design Specification”.

1. Supply Feedwater at 10 hours after the ELAP. Supply 110 GPM to both OTSGs at 200 psig

2. Supply Feedwater and Spent Fuel Pool makeup at 34 hrs. after the ELAP. Supply 72 GPM to both
OTSGs at 150 psig and concurrently supply 16 GPM to the SFP

3. When OTSG is not available, then supply RCS and Spent Fuel Pool Makeup. Supply 70 GPM to RCS
with RB pressure at 10 psig

The first requirement is a bounding requirement for pump capability (i.e., satisfying requirement 1 ensures the
pump can perform any of these functions).

Hydraulic analysis was completed (C-1101-919-E410-001), which shows that the required head for FX-P-2 to
deliver 70 GPM to the SFP or RCS is approximately 87 ft. TDH. Since the pump (FX-P-2A/B) is at 296’
elevation and makeup to the Spent Fuel pool is at 348’ elevation, the pump must overcome an elevation head
of 52°. The evaluation also assumes 10 psig back pressure in the RB (or another 23 ft) . The piping head loss
due to flow at 70 GPM is approximately 12 fi. of water. In requirement 2, where the flow to the SF pool is 16
GPM, the head loss will be negligible. The pump capacity for requirement 2 is simply the additional flow (i.e. 72
plus 16 or 88 GPM). Therefore, requirement 1 is the limiting requirement for the capability of FX-P-2A or B.

The pump capability to meet these performance requirements is documented in ECR 14-00031, Section 3.5.
The minimum Total Dynamic Head (TDH) requirements for FX-P-2A or B are: (1) 150 GPM at 419.7 ft, and (2)
110 GPM at 515.3 ft, as determined in C-1101-919-E410-001. The FX-P-2A/B pump has (1) a head margin of
approximately 80 feet for the flow of 150 GPM and (2) a head margin of approximately 15 feet for the flow of
110 GPM as determined from the pump performance curve for Sulzer SUS-7APC-6S with a 5.21 inch impeller
(Reference ECR 14-00031, Attachment 15). Individually, FX-P-2A or FX-P-2B meet the minimum performance
requirement.”
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AQ 56 - Status Complete

The licensee plans to secure the main generator seal oil pump when the hydrogen pressure decreases to 15

psig. The staff requests the licensee to explain why the pressure decrease is stopped at 15 psig and the main
generator is not purged with CO, . The licensee is also requested to describe the consequences of securing

the seal oil pump with 15 psi of hydrogen remaining in the generator casing.

Response Description

The main generator hydrogen gas will be vented to atmosphere as soon as possible. The venting is not
suspended at 15 psig. After the main generator hydrogen gas has been vented, carbon dioxide will be lined up
to the generator. A proper purge with CO, will be conducted after power has been restored to the CO,
vaporizer.

The DC Generator seal oil pump (GN-P-2) will be operated for 2 hours. Well before the 2 hour point, hydrogen
pressure in the main generator will be less than 1 psig.

These actions are directed by OP-TM-322-901, “Emergency Vent of Main Generator Hydrogen”.

AQ 59 - Status Complete
The licensee’s strategy for RCS includes using water from the spent fuel pool. The staff requests the licensee
provide an evaluation of the consequences on the spent fuel pool using this strategy and the consequential

actions required by the operators to maintain adequate spent fuel pool cooling.

Response Description

The FLEX strategy relies on the BWST as the preferred source for borated water for RCS make-up. However, if
a tornado missile damages the BWST, the spent fuel pool water can be used for RCS makeup.

The use of spent fuel pool water for RCS makeup does not affect how spent fuel cooling is maintained.
Operators will maintain SF pool level after boiling occurs with the FLEX feedwater pumps. The reduction in
available spent fuel inventory due to the use for RCS makeup has a small effect on when boiling occurs and
therefore how soon operator action is required.

To determine the spent fuel pool heat up rate, a conservative spent fuel pool volume was used. The assumed
spent fuel pool level change is greater than that required for continuous use of the spent fuel pool for RCS
makeup for more than 24 hours. With the assumed loss of inventory the spent fuel pool time to boil is reduced
from ~ 40 to 34 hours. The strategy to restore makeup to the SF pool can be reliably established well within 34
hours. (References: Technical Evaluation 13-00208, FLEX Design Spec Appendix 5, and Technical Evaluation
14-00218, FLEX borated water supply plan).

AQ 64 - Status Complete

The table titled, “PWR Portable Equipment Phase 2,” lists two diesel driven pumps. The pumps have flow rates
and required head of 240 gpm and 250 psid [pounds per square inch differential], and 600 gpm and 245 psid,
respectively. The second table titled, “PWR Portable Equipment Phase 3,” cites a positive displacement high
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pressure pumps with the specifications of 1000-3000 psi shutoff head and 60 gpm capacity and three low
pressure pumps of 300 psi shutoff head and 2500 gpm max flow, 500 psi shutoff head and 500 gpm max flow,
and 150 psi shutoff head and 5000 gpm max flow. Specify the required times for the operator to realign each
of the above discussed pumps and confirm that the required times are consistent with the results of the ELAP
analysis. Discuss how the operator actions are modeled in the ELAP to determine the required flow rates of
the portable pumps, and justify that the capacities of each of the above discussed pumps are adequate to
maintain core cooling during phases 2 and 3 of ELAP.

Response Description

The only equipment listed in the “PWR Portable Equipment Phase 2” table with a required FLEX function is the
portable diesel driven pump (FX-P-3A/B) (240 GPM at 250 psid). This pump is used for indefinite coping to
pump river water to resupply the condensate source. Condensate resupply is not required in less than 27 hours
(Reference: 13-00502, “FLEX Condensate Plan”). The performance requirement for this function is
conservatively satisfied with a flow of 120 GPM. The limiting minimum pump capacity to deliver water from the
river to condensate sources was determined by hydraulic analysis to be 120 GPM at 165 ft TDH (Reference: C-
1101-919-E410-001). FX-P-3A or FX-P-3B has more than adequate capability to maintain the condensate
resupply and support the mitigation strategy.

The equipment listed in the "PWR Portable Equipment Phase 3" table is not required for the TMI FLEX
strategy. The listed equipment only provides defense in depth to the mitigation strategy.

Refer to the response to ISE Cl 3.2.1.9.B for related discussion.

OIP Ol 9 - Status Complete
A portable refueling vehicle with a large diesel oil bladder will be available on site to support refilling our
portable equipment diesel tanks. An additional means (river makeup is available) of delivering condensate may

also be developed; details to be provided in a future 6-month update.

Response Description

The FLEX truck has a 200 gallon tank (FX-T-4) and fuel transfer equipment installed in the bed. The FLEX
Truck is stored in the FLEX Storage Facility.

Technical Evaluation ECR 13-00502, “FLEX Condensate Supply Strategy”, decribes condensate makeup water
by the following two methods:

Method 1 involves use of diesel driven pumps FX-P-3A or B located at the bottom of the ramp next to the river
west of the NOB to deliver water through hoses to CO-T-1B or the hotwell.

Method 2 is used to ensure a river water supply with ice on the river, a failure of the York Haven Dam or other
access problems with the river road next to the NOB. A submersible pump (FX-P-6A or B) will be lowered into
the Unit 1 ISPH pump bay to re-supply condensate to CO-T-1B or the hotwell. The pump is powered by FX-Y-3
as described in Technical Evaluation 14-00134, “FLEX: Technical Evaluation for Electrical Supply to FX-P-
B6A/B".

Both methods are implemented by procedure OP-TM-919-922, “Makeup from Raw Water Sources”.
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OIP Ol 13 - Status Complete
A plan will be developed to re-supply borated water to the Borated Water Storage Tank or SFP.

Response Description

The FLEX strategy includes a plan to maintain an adequate borated water supply for RCS makeup.
Condensate water will be used to maintain the Spent Fuel Pool level and compensate for evaporation. The
plan does not resupply the BWST but maintains a continuous RCS makeup capability using river water and
SAFER equipment for water treatment and creating a borated water supply (Reference: Technical Evaluation
14-00218, FLEX Borated water supply plan’, and Technical Evaluation 13-00502, FLEX Condensate supply
plan). These plans have been implemented.

SE 2 - Status Complete

a. Discuss the design of the suction strainers used with FLEX pumps taking suction from raw water sources,
including perforation dimension(s) and approximate surface area.

b. Provide reasonable assurance that the strainers will not be clogged with debris (accounting for conditions
following flooding, severe storms, earthquakes or other natural hazards), or else that the strainers can be
cleaned of debris at a frequency that is sufficient to provide the required fiow. In the response, consider the
following factors:

i. The timing at which FLEX pumps would take suction on raw water relative to the onset and duration of the
natural hazard.

ii. The timing at which FLEX pumps would take suction on raw water relative to the timing at which
augmented staffing would be available onsite.

iii. Whether multiple suction hoses exist for each FLEX pump taking suction on raw water, such that flow
interruption would not be required to clean suction strainers.

Response Description

There are two river water supply strategies. For either application, a continuous flow of 150 GPM exceeds the
requirements of the mitigation strategy.

Using FX-P-3A or B, a 6-inch suction pipe is connected to a strainer submerged in the river. The strainer is a
9-inch diameter by 9-inch long cylinder, with a closed end and perforations around the circumference. There
are 8 rows of 23, 1-inch diameter holes for a total flow area of greater than 144 square inches. There are two
complete sets of suction piping and strainers. If debris clogs the strainer, a clean strainer could be placed in
service in less than one hour.

Using FX-P-6A or B, both pumps are submerged in the Unit 1 intake screen and pump hose pump bay. The
river enters the pump bay through three channels which trap debris at three sizes. The bars, rakes and screens
are designed to support flows greater than 10,000 GPM. This ensures that the elevation head loss across
these channels will be minimal at the desired flow of 150 GPM. The final stage of filtration is with screens which
will trap objects larger than 3/8”. The pumps (Tsurumi Model LH311W) are designed for raw water service.
Redundant pumps (FX-P-6A and FX-P-6B) are ready for service. If debris affects the performance of a pump,
the other pump could be placed in service in less than one hour.
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In the limiting case, condensate resupply must be established within 27 hours (Reference Technical Evaluation
13-00502, FLEX Condensate Supply Plan). Offsite personnel will be available to support establishing either
condensate resupply method. The plan is to initiate configuration of this equipment within 10 to 12 hours of the
event.

The flow from FX-P-3A(B) or FX-P-6A(B) is routed to either CO-T-1B or the hotwell. The maximum condensate
usage rate after resupply is required is 110 GPM. Once resupply is established at 150 GPM, the tank levels will
be refilled while core cooling and spent fuel pool cooling continues (i.e. the resupply flow exceeds the OTSG
and SFP demand and the tanks will be refilled). The level restored in the tank, allows that if resupply flow were
interrupted (e.g. to clean the strainer), core or spent fuel pool cooling would not be interrupted.

SE 3 - Status Complete

Discuss all areas of where local manual actions are credited in FLEX strategies (e.g., SG atmospheric dump
valves, auxiliary feedwater flow control, making connection points, control room, etc.).

Can Operators safety enter these areas to complete necessary actions during extreme hot and cold hazard
during an ELAP? (Heat, cold, humidity, etc.) Are these actions feasible based on ELAP conditions and time
constraint restrictions?

Will sufficient lighting be available to complete tasks (e.g., portable lighting, headlamps, flashlights, etc.)?

Is communication with the control room possible based on noise in area of local manual actions?

Will portable ventilation be established? When will they be established?

Response Description

The locations for all manual FLEX Actions in the plant are as follows:

LOAD SHEDDING (OP-TM-919-906)
1. Secondary AO would Break Condenser Vacuum (Open VA-V-8) This action would be conducted from

TB 322 on West side of the condenser.

2. Vent Main Generator Hydrogen. This action would be conducted from TB 322 on West side of the
condenser. This would be conducted by the same operator that performs Action 1.

3. Operator would strip loads in the Vital Bus Rooms on 322 of the Control Tower for load shedding. This
would include loads on VBA; Transfer ATA (ICS Auto Pwr) to 1E Inverter; De-energizing the 1C
Inverter.

REPOWERING 1P/1S 480V POWER(OP-TM-919-901)
4. Operators would take actions in the 1P/1S Switchgear room in the 322’ of the Control Tower. This

includes stripping loads (opening breakers) on the 1P, 1S, 1A ES MCC and 1B ES MCC; racking out
normal feeder breakers to the 1P/1S 480V ES SWGR; manually closing the 1P and 1S Cross Tie
Breakers; and closing EE-1P-12-Bkr when FX-Y-1A or B is started.

5. Secondary AO will perform prestart checks of FX-Y-1A/B and Start FX-Y-1A or 1B. This is located in
322’ CT Patio area.

PROVIDE MAKEUP TO RCS (OP-TM-919-911)
6. The primary AO will lineup the suction of FLEX high-pressure pumps (Most actions will be in 281’ AB).
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The primary AO will then line up the discharge of FLEX high-pressure pumps. This is in the 305’ of the
AB and will require a ladder to access the valves.

REPOWER 1A RADWASTE AND 1B BADWASTE MCC (OP-TM-919-903)
7. Maintenance Tech (Electrician) will route Cable FX-Cable-A and Cable adapter FX-Cable-A1, located

in AOP box 2 (305 AB near SFP Cubicle) from Weld receptacle A-9 (AB 305’ just south of 1A ESV
MCC) to Weld receptacle A-3(AB 281’ above DH-P-1B vault). Loads will be stripped on 1A ESV MCC,
1A Radwaste MCC and 1B Radwaste MCC.

TAKE MANUAL CONTROL OF ADVS AND EFW REGULATING VALVES
8. Secondary Operator stationed at Emergency Feedwater will need to take local manual control of MS-V-

4A/B (Atmospheric Dump Valves) and EF-V-30 A/B (Emergency Feedwater Regulating Valves) prior to
2 hour air is exhausted. Operator will be required to make adjustments as necessary during cooldown
of both ADV and EF-V-30’s.

FLEX DIESEL FUEL Ot (OP-TM-919-931)
9. Operator will be required to route fuel oil hoses in the B EDG Room (305').

10. Operator will be required to route fuel oil hoses on 322’ TB from North End at FX-V-2 to South End to
FX-T-3. Operator will set up FX-T-3 overflow line from FX-T-3 to FX-T-2.

11. Once fuel oil lines are installed, Operators stationed at FX-Y-1 and the B Diesel room will be in
communication via red page phone and coordinate filling FX-T-3 using DF-P-1C or DF-P-1D.

SET UP FX-P-2A OR B FOR BACKUP OTSG FEED OR SFP MAKEUP (OP-TM-919-924)
12. Maintenance will run the cabie for FX-P-2A/B from the Flex Distribution panel to the Pump starters on

the 322’ TB West Side.

13. Operators will run FX-Hose-A from FX-V-203 to FX-V-205 in the 305’ TB.

14. Operator will open FX-V-67A and FX-V-67B in the EFW Area on 295’ Elevation of the IB. This will
require a ladder for Access. Ladder is stored in the 295’ |B hallway.

15, Operator will start FX-P-2A or B and adjust FX-V-206A or FX-V-206B to Feed OTSG with FX-P-2A or B
if required. (322’ TB) :

16. Operator will run a FX-Hose X from FX-V-208 to FX-V-113 to support SFP makeup. (TB 322’ West
Side)

FEED OTSG (OP-TM-919-921)
17. Operator will start FX-P-2A or B and Throttle FX-V-206A and FX-V-206B as necessary. (322’ TB)

FEED SFP (OP-TM-919-914)
18. Line up path from FX-V-208 to SFP.(322' TB) Throttle FX-V-101 to maintain SFP Level. (322" CT Patio

area)

Portable ventilation was evaluated in Technical Evaluation 13-00310, Flex Ventilation Strategy, and is installed
per OP-TM-919-952; FLEX Ventilation of Control Building, and OP-TM-819-953, FLEX Ventilation of
Intermediate and Turbine Buildings.
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A communication plan (TPP 294447-01) demonstrates that adequate ability is available to provide
communications to perform each FLEX action. Refer to ltem 3.2.4.4.A-CI-ISE.

| The lighting plan (TPP 294447-05) demonstrates that adequate lighting is available to perform each FLEX

action. Refer to ltem 3.2.4.4.B-CI-ISE.

SE 4 - Status Complete
Identification of FLEX pump (RCS makeup, FW and SFP makeup) connection points and diverse flowpaths.
Confirmation that the connection points are reasonably protected from all applicable, external hazards and will

remain accessible when needed during an ELAP event.

Response Description

Contingency strategies have been implemented to provide diverse flowpaths. These strategies provide
alternate capabilities to address failures beyond those postulated in the development of the FLEX strategy.
(Reference: Technical Evaluation 15-00345, “FLEX Diverse Flow Paths”)

Failure of FX-P-1A or B discharge piping to the RCS

If a BDBEE has damaged the FX-P-1 discharge piping in the Control Building, Turbine Building
or Fuel Handling Building, then the following alternate path will be used for RCS makeup.

Threaded fittings on FX-P-1A or FX-P-1B discharge will be dis-assembled, and temporary
fittings will be used to attach the discharge of FX-P-1A or B to a hose. The hose (FX-HOSE-
B1) will be connected to an installed high pressure standpipe (FX-HOSE-B-X2). The standpipe
will route flow from the south end of CB 322 patio to the FHB 305 area below. Additional hose
sections will be used to connect FX-HOSE-B-X2 to MU-V-143C and MU-V-143D (at RB wall at
north end of FHB 305’ elevation). These connection points are located inside a Class | aircraft
protected structure.

This path provides an alternative to the installed high pressure piping with the following
variances from the TMI FLEX design specfication (Reference: ECR 13-00208): (a) time to
restore makeup will be within 5.5 hours, and (b) this path can deliver 40 GPM against RCS
pressure below 2100 psig.

Failure of FX-P-1A or B suction piping from SF-V-87

If a BDBEE has damaged the FX-P-1 suction piping in the Control Building or Fuel Handling
Building, then the following alternate path will be used for RCS makeup.

The installed hose on FX-P-1A or FX-P-1B suction will be disconnected and the pump suction
will be adapted to connect hose (FX-HOSE-B1). The hose (FX-HOSE-B1) will be connected to
an installed high pressure standpipe (FX-HOSE-B-X2). The standpipe will route flow from the
south end of CB 322 patio to the FHB 305 area below. Sections of hose (FX-HOSE-Z) will be
used to connect FX-HOSE-B-X2 to an adaptor (FX-HOSE-Z-X3) near SF-V-87." The flanged
pipe section which includes SF-V-87 will be removed to allow the adaptor (FX-HOSE-Z-X3) to

connect to a 4 inch pipe flange from the BWST (SF-V-36) or Spent Fuel Pool (SF-V-37). These
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connection points are located inside a Class | aircraft protected structure.

This path provides an alternative to the installed piping with the fbllowing variances from the
TMI FLEX design specfication (Reference: ECR 13-00208): The time to restore makeup will
be less than 5.5 hours.

Loss of ability to feed OTSG with FX-P-2A, FX-P-2B or EF-P-1

If EF-P-1 has failed and a BDBEE has damaged the FX-P-2A/B discharge piping to EFW, then
the following alternate method will be used to feed the OTSGs.

FX-P-3A or B will be set up to use river water, or fire service water. The discharge will be
routed using FX-HOSE-X into the Turbine Building. FX-HOSE-X will be connected to the Main
FW header through adaptor FX-HOSE-F-X6.

Main Feedwater valve FW-V-5A will be manually opened (if the valve is not already open), and
FW-V-17A will be locally throttled open to control flow to the OTSG “A” Main FW nozzles. A
similar flow path through FW-V-5B and FW-V-17B can be used to feed OTSG “B”. The
connection point for FW is located inside the Turbine Building in area shielded from tornado
missiles. This connection point will remain accessible after a BDBEE.

This method provides an alternative for OTSG feedwater. Raw water is used until NSRC water
treatment equipment is functional.

Loss of ability to makeup to the Spent Fuel Pool with FX-P-2A or FX-P-2B

If a BDBEE has damaged the FX-P-2A/B common discharge pipe or hose connections to the
FW header in the Turbine Building, then the following alternate method will be used to makeup
to the spent fuel pool.

A parallel path from the discharge from FX-P-3A (or B) can be established using a tee (FX-
HOSE-F-X4), a valve (FX-V-306) and hose sections (FX-HOSE-X) connected to the SFP
makeup standpipe. The existing SFP makeup standpipe provides the flow path to a hose (FX-
HOSE-X) which is routed from the standpipe into the SF pool. The connection point to SF is
located inside a Class | aircraft protected structure.

This method provides an alternative for Spent Fuel Makeup. NSRC water treatment equipment
should be in service before makeup is required.

Integrity of Spent Fuel Pool

NEI 12-06 Table D-3 states with respect to spent fuel pool spray capability “This capability is not required for
sites that have SFPs that cannot be drained.” The TMI UFSAR (Section 9.4.7) evaluated the spent fuel pool
and concluded “it is not considered credible that any accident or series of accidents could violate the integrity of
the system” because all the equipment and piping of the spent fuel cooling system are designed to meet
seismic class | requirements and housed in Class | structures designed to withstand aircraft impact.

In addition, “The most serious failure of the Spent Fuel Cooling System would be complete loss of water from
both spent fuel storage pools. To protect against this possibility, the cooling water inlet and outlet connections
to spent fuel pool B all enter slightly below, or at, the normal water level in the pool. Fuel Pool A has a drain
connection from the spent fuel cooling system extending downward from elevation 330 ft (10 ft above the top of
fuel stored in this pool) to 2-inches above the bottom of the pool. This line has a syphon breaker with a
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normally locked open valve to prevent water from syphoning from the pool below elevation 330 ft in the highly
unlikely event that the line should break outside the pool.” And “A combination drain/fill line enters the spent
fuel cask pit at elevation 332 ft (approximately 12 ft above the top of the spent fuel stored in Pool B). This line
extends down inside the pit to elevation 332 ft 6 inches. There is a syphon breaker on this line with a normally
locked open valve to prevent draining the spent fuel cask pit below elevation 332 ft in the unlikely event that the
line should break outside the pit.”

An external event causing the spent fuel pool to be drained is not considered credible and the capability to
spray the spent fuel (which is available as required by B.5.b strategies) is not a required FLEX function.

SE 6 - Status Complete
Verify that appropriate human factors are applied for the implementation of the FLEX strategies.

Response Description

Operator response may be complicated by the environmental conditions, lack of lighting, and limited
communications. Several human factors considerations, described below, have been incorporated into the
FLEX strategy to assist in overcoming these adverse conditions.

Labeling

All FLEX components are labeled in accordance with the fleet standard labeling procedure (OP-AA-116-101,
Equipment Labeling, and Site Supplement, OP-TM-116-101-1001) and INPO Good Practice OP-208, INPO 88-
009. The INPO good practice document conforms to NUREG-0700, Human System Interface Review
Guidelines. FLEX equipment has been identified with a unique designation of FX (i.e., FX-P-1). FLEX
equipment identified as needed prior to restoring power using the FLEX Diesel Generators was labeled with
“reflective” labeling materials to assist in identification in low light environments. Orange reflective tape was
used to label all FLEX components.

Storage

Major equipment required to implement the FLEX strategy is permanently installed and requires no staging,
with the exception of certain hoses and power cables. Equipment to be staged is stored in secure metal boxes
throughout the plant in close proximity to where it is to be employed. The boxes are locked to prevent loss of
items. Equipment operators have a key to the locked boxes on the duty key rings.

Equipment required for long term response is stored in the FLEX Storage Facility. The FLEX Storage Facility is
normally locked. Operators, Maintenance Supervisors and Security personnel have a key to gain access to
this facility. In addition to housing equipment to support implementation of the longer term strategy, the FLEX
Storage Facility also contains:

e debris removal equipment such as shovels, hand tools, and chain saws

¢ communications gear, such as back up satellite equipment, spare radios and batteries.

e spare portable lighting such as flood lights

o personnel habitability items such as bottled water and cots
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e and, portable diesel electric generators

FLEX equipment utilized for any other purpose will be limited and administratively controlled. If FLEX
equipment is used for a non-FLEX function it will be tracked using the control room unavailability tracking log.

Procedures

Implementation of the FLEX strategy will be through approved emergency operating procedures, and support
procedures. The procedures have been developed in accordance with the guidance of NEI 12-08, and the
station procedure writer’'s guide. The procedures provide detailed instructions for the operators and have
incorporated learnings from walkdowns with respect to environmental concerns.

Validation

Validation of all FLEX tasks was conducted in accordance with the NEI validation template. Validation took into
account adverse environment conditions, such as extreme temperature conditions, low lighting and reduced
communication ability.

Training

Qualified operators will operate all FLEX equipment. All operators have been trained on the modifications made
to support implementation of the FLEX strategy. All operators have completed the initial FLEX training with
classroom training on the strategies and procedures, and a field walkdown of all installed equipment. The
FLEX tasks were evaluated for continuing training. Operator long range training plans have incorporated
required FLEX recurring training.

All key ERO personnel have received FLEX overview training. A computer based training program is in place
for FLEX overview training as part of new hire inprocessing.

SE 14 - Status Complete

The licensee needs to confirm that the temperature and pressure within containment, other areas within the
plant (i.e., electrical switchgear room), and atmospheric dump valve rooms will not exceed the qualification of
electrical equipment that is being relied upon as part of the FLEX strategy. The licensee needs to ensure that
the qualification of the required electrical equipment remains bounding during the entire duration of the event
(i.e., indefinitely).

Response Description

The ventilation and cooling requirements for all FLEX equipment were addressed in Technical Evaluation 13-
00310, “FLEX Ventilation Plan”. Appendix A of that document lists all of the equipment credited in the FLEX
strategy, and provides the evaluation to determine whether additional cooling is required. Where additional
cooling is required, the required air flow and peak temperature assuming extreme ambient conditions was
determined.

The ventilation requirements were determined assuming an outside ambient temperature of 100°F (Reference:

'ECR 13-00208, FLEX Design Specification, Section 2.17). The electrical switchgear rooms and instrumentation

cabinets, on the Control Building 322 elevation will be maintained at or below 104F using portable ventilation.
The battery chargers, inverters and station batteries on the Control Building 322 elevation will be maintained at
or below 111F using portable ventilation. The instrumentation cabinets, on the Control Building 338 elevation
will be maintained at or below 111F using portable ventilation. The instrumentation on the Control Building 355
elevation (control room) will be maintained at or below 107F using portable ventilation. Portable ventilation in
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the Turbine Building will maintain the building ambient near outside ambient of 100F. The FLEX equipment in
these areas will function reliably with these maximum temperatures.

Portable ventilation will be established to improve personnel access to control EFW equipment and the
Atmospheric Dump Valves in the Intermediate Building. There is no electrical equipment in the Intermediate
Building credited to function in the long term for the FLEX strategy except for communications (COM-H-09R).
COM-H-09R is designed for operation with temperature above 130F.

The equipment within the Reactor Building (RB) has been qualified for post LOCA conditions IAW
10CFR50.49. The post LOCA containment pressure is significantly above the peak pressure following an
ELAP. The equipment was qualified to a peak temperature of 280°F. The RB post LOCA temperature profile is
shown on UFSAR Fig. 6B-16. The post ELAP RB temperature was determined in FLEX-TM-002, “FLEX RB
Pressure Analysis”. That analysis used a conservative assumption for RCS leakage. A leak rate of 20 GPM into
containment (at normal operating pressure) was assumed. That analysis shows RB temperature (“lower
compartment”) slowly rises and reaches a peak of ~ 220°F after seven days. RB Cooling can be restored within
seven days. The qualification test data for the RB instruments was compared with the ELAP RB temperature
profile using the Arrhenius method and instrument functionality at seven days is supported with significant
margin (Reference: Technical Evaluation 15-00341, “RB ENVIRONMENTAL EVAL FOR FLEX
INSTRUMENTS"). ‘

This plan provides reasonable assurance that the instrumentation and electrical equipment required for the
FLEX strategy will remain functional throughout the event.

SE 18 - Status Complete

Clarify MSIV [main steam isolation valve] behavior during ELAP at TMI. Understand that MSIVs are motor-
operated and that the operator cabling may not be qualified during seismic event. Understand position of
MSIVs during different scenarios. Open MSIVs implies potential for cross-tied SG pressure. Closed MSIVs
implies potential for independent pressures in SGs [steam generators]. Obviously this could influence RCS
loop temperatures and flows for cases where asymmetry may arise.

Also, because of potential inability to close MSIVs if electrical power unavailable to valve operator, confirm
whether downstream piping is robust to turbine stop valves, or whether there is potential for uncontrolled
cooldown that must be addressed. This situation could arise if downstream steam lines or connected piping is
non-robust in one or more ELAP scenarios.

Response Description

The FLEX Strategy does not rely upon closure of the MSIV after an ELAP. The strategy utilizes downstream
boundary valves to maintain the integrity of the OTSG pressure boundary as described below. The FLEX
strategy as described in Ol 3.2.1.1.B and elsewhere is dependent upon OTSG pressure control so RCS
temperature can be maintained stable until RCS makeup is restored..

All piping on the OTSG pressure boundary which is outside of Class | Seismic and Tornado protected design
basis structures was evaluated for this BDBEE function.

Analysis and modifications have been completed which ensure the integrity the main steam and feedwater
piping after an earthquake (Reference: ECR 15-00330, “Main Steam BDBEE Seismic Evaluation and Mods”) or
a tornado (Reference: ECR 15-00328, “Main Steam BDBEE Missile Protection Mods”).

These analyses are dependent upon the integrity of the Turbine Building structural frame which was qualified
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for all BDBEE hazards (Reference: ECR 14-00501, “Turbine Building Modifications for BDBEE”).

The OTSG pressure boundary in the Turbine Building extends to the following isolation devices. These
isolation devices close automatically in response to the event or will be closed by an operator following the
referenced emergency procedure:
o lIsolation of 24" MS supply to the Main Turbine: TG-SV-1,2,3 & 4.
o Isolation of 3" @ MS supply to Gland Steam: MS-V-7 is closed by an operator in response to an ELAP
o Isolation of 2" @ MS drains from 24" MS Piping: MS-ST-2A,B,C,D or if a tornado warning is issued
MS-V-36A,B,C,D will be closed by an operator in accordance with OP-TM-AOP-004, “Tornado / High
Winds”
Isolation of 68"& MS supply to Main FW Pump Turbine: MS-V-56A, B
Isolation of drains from Main FW Pump Turbine steam supply: MS-ST-3A, B.
Isolation of 12" MS Turbine Bypass Piping: MS-V-3A,B,C,D,EF.
Isolation of drains from MS Turbine Bypass Piping : MS-ST-5A,B.
Isolation of 20" & Feedwater Piping: FW-V-12A.

O 00O O0oO

SE 20 - Status Complete

The licensee's strategy relies on a single connection point for the Phase 2 DGs to provide power to the
TMI 480 V electrical distribution system.

Response Description

The electrical power design for TMI FLEX strategy includes redundant installed diesel generators which are
fully qualified and protected from all of the external hazards. The design of the electrical distribution system
from the generators to the ES power trains ensures that power can be delivered from either DG to the ES
power system within the required time assuming the failure of a single active component. There are two
connection points to the ES power distribution system (1) installed connection to the ES Bus Tie and (2)
installed connection for temporary cable connection at 1A ES MCC Unit 15A. This design provides a reliable
method to restore power to vital instruments and FLEX equipment.

DIVERSE PATHWAY

If the pathway from FX-PNL-FX-XFR (Switch that selects FLEX DG output) to the ES bus where it is routed
through the Turbine Building is damaged, then the alternate temporary power scheme will provide power from
the diesel generator output (EE-PNL-FX-3A for FX-Y-1A or EE-PNL-FX-3B for FX-Y-1B) to the ES 480V power
train and to the 480V FLEX MCC in the Turbine Building.

Eight (8), 300" portable (two conductors for each phase and the neutral) cables will be routed from the FLEX
diesel generator platform at 322’ elevation to 1A ES MCC Unit 15A (Control Building 322" elevation) to provide
power to the FLEX Equipment on the ES switchgear and MCCs. A second power jumper (one conductor per
phase and a neutral) will be routed on the FLEX platform to supply power to the FLEX 480V MCC.

The current transmission capacity of the temporary cables and overload device settings were confirmed to be
sufficient for this function assuming an ambient temperature of 50°C. The voltage drop in the cables to the ES
power train at the limiting design conditions (i.e., 300A per cable) is 2.6%. If this method of power supply is
implemented, the operator will raise FLEX DG voltage regulator setpoint to 103%. (Reference: Technical
Evaluation 15-00345, “FLEX Diverse Flow Paths”.)

This method is implemented in emeregency procedure OP-TM-919-901, “Repower 1P and 1S 480V Swgr from
FX-Y-1A or FX-Y-1B". This procedure was validated in accordance with the site process for maintaining
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emergency procedures (1001E “Maintenance Program for “EP” Usage Level Procedures”).

EVALUATION OF CABLES SUBMERGENCE:

The FLEX electrical power supply will function with a water level up to 320’ elevation. There are no splices or
connections in the FLEX power distribution system below 321’ elevation. The cable (below 320’) is Firewall -
J which is jacketed with CSPE (Chlorosulfonated Polyethylene) and has superior long term water resistance. It
is qualified for direct burial without conduit. Submergence of the conduits and cables for the BDBEE flood event
period of less than one week will not adversely affect the function. (Reference: ECR 13-00070, “FLEX Electrical
Power Supply”, Section 3.13).

SE 21 - Status Complete

Licensee needs to provide an analysis that shows that staging the N and N+1 Phase 2 FLEX DGs in close
proximity to one another does not reduce the reliability of either Phase 2 FLEX DG to perform its

required function (i.e., a catastrophic failure on one Phase 2 FLEX DG will not adversely impact the other FLEX
DG or its associated equipment (cabling, connections, etc.).

Response Description

Potential common cause failure modes which could result in a failure of both FLEX DGs to perform when
required were reviewed. This review included:

(1) Catastrophic mechanical failure of one DG potentially impacting the other

(2) Fire on one FLEX DG affecting the other FLEX DG.

1. Catastrophic Engine Failure

The FLEX diesel generator sets, in addition to being protected from all pertinent external events, are designed,
constructed and installed in a manner that ensures a high degree of reliability. They have been procured as
high-quality commercial-grade items. Comprehensive testing of the new units was completed at the vendor’s
facility. The engines were operated under loaded conditions for 24 hours. Testing of the same diesel generator
model was performed which confirmed the diesel generator should remain functional following a seismic event.
Significant additional site acceptance and pre-service functional testing was completed (Reference: ECR 13-
00070, “FLEX Electrical Power Supply”).

The TMI FLEX diesel generators are Cummins Model DFEK 480V 500kW diesel generators with a straight 6
cylinder engine design. The primary concerns for a “catastrophic mechanical" failure are typically related to
either the pistons or the turbocharger. In both cases engine protective features would result in engine shut
down.

If a piston were ejected it would travel up, would not be directed at the redundant diesel generator or
associated equipment (cabling, connections etc.). The catastrophic failure of the turbocharger is prevented by
the engine controls and backed up by automatic shutdown features. Based on the specific attributes of the
diesel generator design and TMI installed arrangement, the equipment designer and manufacturer (Cummins)
concluded that mechanical failure of one FLEX diesel generator affecting the adjacent FLEX diesel generator
was not a credible failure mode.
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Item

Event Operational Experience — Cummins and Catastrophic Failure:

Exelon performed a search of operating experience (OE) with Cummins Diesel Generators of this type and
size. Many similar sized Cummins engines have been used for fire pumps for many years. The OE search
identified six engine problems. Most required engine shutdown but were minor in nature. None of the historical
failures resulted in major damage to the engine or ejected parts.

Documented instances of catastrophic failure of diesel engines are rare. Historical catastrophic failures found
were limited to much larger limited-production engines (i.e. Cooper Bessemer, Fairbanks-Morse, and
Transamerica Delaval). Such failures were the result of control system failures. In these cases, the ejected
components (i.e. connecting rods & crankshaft counterweights) are of considerable mass (~500 to 1000 Ibm)
and consequently have significant potential energy to unleash on adjacent equipment. By comparison, the
potential energy available in reciprocating components of the size of the TMI FLEX diesel engines is sufficiently
small that it is extremely unlikely that ejected parts could adversely affect adjacent equipment.

Therefore, catastrophic mechanical failure of one TMI FLEX Diesel Generator potentially impacting the
capability of the redundant diesel generator is not considered credible.

2. Fire on One FLEX DG Affecting the Other FLEX DG at TMI-1

The FLEX diesel generator area is protected by fire suppression sprinklers. The fire service system is supplied
by two diesel driven pumps which would not be affected by the ELAP event. The system and piping was
constructed in accordance with the NFPA 13 and 24. The fire suppression system may not be available if a
BDBEE damaged the system.

THe FLEX diesel generator area will be frequently monitored during an ELAP event. Both CO2 and dry powder
ABC type extinguishers are staged just East and West of the FLEX diesels on the walkway immediately
adjacent to the platform (i.e. nearby but a fire on the diesel would not prevent accessing the extinguisher).

The FLEX Diesel Generators would only be required during an ELAP. The probability of a fire during this event
was estimated using standard PRA techniques.

Event Frequency = ELAP Frequency x Fire Ignition Frequency x Number of DGs x Mission Time
ELAP Frequency — A conservative estimate of ELAP frequency was obtained by reviewing existing PRA
models and selecting the bounding case which was External Flooding at 9E-5 / year as determined by TMI-
PRA-028.2, Rev. 0 (Draft).
Fire Ignition Frequency - This value represents the ignition frequency for all components in NUREG-2169,
Table 4-4, Bin 8, for all diesel generators at the site. In total there are 5 diesel generators at TMI-1 that can be
used to mitigate the event; 2 EDGs, 1 SBO DG and the 2 FLEX diesel generators which are the subject of this
evaluation. As such the fire ignition frequency for a single diesel generator at TMI-1 may be calculated as:
Fire Ignition Frequency = (NUREG Frequency)/(Number of Comporients)
Fire Ignition Frequency = (7.81E-3 /yr.) / (5) = 1.562E-3/yr.
Number of DGs — There are 2 FLEX diesel generators — FX-Y-1A & B.
Mission Time — Off site access for SAFER can readily be obtained within 5 days. 120 hours or 5 days is the

assumed mission time for this calculation. To convert these hours to portion of a year requires muitiplying by 1
year/ 8760 hrs.




Enclosure 1
Page 33 of 33

Event Frequency = (9E-5/yr.)*(1.562E-3/yr.)*(2)*(120 hr.)*(yr./8760hr) = 3.85E-9/yr.
This evaluation shows that a fire on the diesel concurrent with an ELAP is very unlikely.
The diesel generator sets are installed on a metal platform and the area below the diesel generators is
controlled to prevent storage of combustible materials. There are no combustible materials on the platform or

below it which would provide a path for the fire to travel from one diesel to the other.

If such an event did occur, the installed fire suppression system or an operator with a portable extinguisher
would be expected to control and extinguish the fire prior to any damage to the adjacent diesel.

In summary, this review of the potential for a common mode failure of both TMI FLEX diesel generators due to
their proximity in the installed location has not identified any such failure mode. There is reasonable assurance
that such a failure mode does not exist.

(Reference: ECR 13-00070, “FLEX Electrical Power Supply”, Section 3.10).

SE 22 - Status Complete

How will seismic water sources (e.g. condensate storage tanks CO-T-1A / 1B) be protected from the impact of
a seismic or tornado event on other connected tanks?

Response Description

The cross connect valve between the Condensate Tanks (CO-V-111A) is maintained in the closed position.
The isolation valve (CO-V-14A) between Seismic Class | CO-T-1A and non-seismic piping is maintained in the
closed position. This ensures that the full contents of CO-T-1A will remain available after a BDBEE earthquake
or tornado (Reference: Technical Evaluation 13-00476).

For additional defense in depth, operators will close CO-V-13 and CO-V-24 in response to an earthquake. This
action will isolate the hotwell and piping not seismically qualified from CO-T-1B, and minimize the potential
losses from CO-T-1B. (Reference: OP-TM-AOP-003, “Earthquake”). The initial inventory in CO-T-1B is not
credited for the FLEX strategy. ' :
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BACKGROUND

Purpose

This document describes the mitigation strategies for TMI-1 for the mitigating
strategies required by NRC order EA 12-049. The NRC has endorsed NEI 12-06
Rev. 0 as an acceptable approach to satisfy the order (Reference 29). This
document identifies the equipment (installed or portable), materials and
instrumentation required to accomplish those strategies. This document provides
links to the technical basis for each element of the strategy. The TMI-1 strategies
were developed to meet the requirements described in NEI 12-06 Rev 0
(Reference 2) with alternate approaches as described in section 2.2 below.

This document is a complete current description of the TMI-1 Mitigating Strategies,
and supersedes preliminary descriptions of the strategy in the “Overall Integrated
Plan” and subsequent six month updates (Reference 47).

The content of this document will be maintained as a current description of the
FLEX strategies and associated information in the site program document
(Reference 67).

NRC Order 12-049 — Mitigation Strategies (FLEX)

NRC Order EA 12-049 describes the following requirements.

REQUIREMENTS FOR MITIGATION STRATEGIES FOR BEYOND-
DESIGN BASIS EXTERNAL EVENTS AT OPERATING REACTOR
SITES

This Order requires a three-phase approach for mitigating beyond-
design-basis external events. The initial phase requires the use of
installed equipment and resources to maintain or restore core
cooling, containment and spent fuel pool (SFP) cooling capabilities.
The transition phase requires providing sufficient, portable, on-site
equipment and consumables to maintain or restore these functions
until they can be accomplished with resources brought from off site.
The final phase requires obtaining sufficient off-site resources to
sustain those functions indefinitely.

(1) Licensees or construction permit (CP) holders shall develop,
implement, and maintain guidance and strategies to maintain or
restore core cooling, containment and SFP cooling capabilities
following a beyond-design-basis external event.
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(2) These strategies must be capable of mitigating a simultaneous
loss of all alternating current (ac) power and loss of normal
access to the ultimate heat sink and have adequate capacity to
address challenges to core cooling, containment, and SFP
cooling capabilities at all units on a site subject to this Order.

(3) Licensees or CP holders must provide reasonable protection
for the associated equipment from external events. Such
protection must demonstrate that there is adequate capacity to
address challenges to core cooling, containment, and SFP
cooling capabilities at all units on a site subject to this Order.

(4) Licensees or CP holders must be capable of implementing the
strategies in all modes.

(5) Full compliance shall include procedures, guidance, training, and
acquisition, staging, or installing of equipment needed for the strategies.

NRC endorsed NEI 12-06 Rev 0 “Diverse and Flexible Coping Strategies (FLEX)
Implementation Guide” as an acceptable means to comply with order EA 12-049
(reference 29). The following requirements are derived from NEI 12-06 RO and
NRC Order EA 12-049.

2 GENERAL ELEMENTS

2.1 Requirements

2.1.1 Acceptance Criteria

NRC order 12-049 and NEI 12-06 requires TMI-1 to have a strategy which can
maintain CORE COOLING, SPENT FUEL COOLING and CONTAINMENT in an
event where an Extended Loss of AC Power (ELAP) and a loss of the ultimate
heat sink (LUHS) are assumed to occur and are not recoverable.

|
|
|
The minimum acceptable condition for “core cooling” is maintaining the water ‘
level in the core above the top of the active fuel (TAF) region. The minimum \
acceptable condition for “spent fuel cooling” is maintaining the water level in the |
spent fuel pool above the top of the active fuel region. The minimum acceptable

condition for “containment” is maintaining the integrity of the containment

boundary capable of preventing direct release of radioisotopes from the
containment atmosphere or the Reactor Coolant System (RCS). |

The FLEX strategy uses (1) installed equipment for the initial coping period (with
no offsite assistance for at least 6 hours), (2) uses additional on-site equipment
and (3) uses off site resources from the National SAFER Response Center
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(NSRC) (not available for at least 24 hours) or other sources to satisfy the
acceptance criteria indefinitely.

Recovery from the event (i.e. restoration of normal AC power and safety systems)
is beyond the scope of the FLEX mitigation strategy.

Assumed failures (ELAP & LUHS)
There are TWO assumed failures: ELAP & LUHS

ELAP is a Loss of Offsite Power (LOOP) with loss of both Engineered Safeguards
(ES) emergency diesels and the Station Blackout (SBO) diesel. For the evaluation
of the strategies, this equipment is not assumed to be recovered. The only AC
power initially available is provided by station batteries and inverters.

LUHS is the assumed failure of all of the river water screen house pumping '
capability. For the evaluation of the strategies, this equipment is not assumed to
be recovered.

Equipment which is vulnerable to damage from the Beyond Design Basis External
Event (BDBEE) hazards (in section 2.1.3) is assumed to be unavailable for the
evaluation of the strategies.

No other equipment unavailability or other hazards (e.g. security event, fire,
LOCA, etc.) are assumed to occur (Reference: NEI 12-06 Section 3.2.1). The
events assumed in NEI 12-06 do not include a fire. Fire suppression capability is
not required. The fire service system may not be available after an earthquake or
a tornado and is not relied upon to meet FLEX requirements.

External Event Hazards

The ELAP & LUHS are caused by and coincident with one of the following
external events. Additional details on the hazard definitions and basis for
applicability at TMI are described in the “FLEX Design Specification” (Reference
23).

A. Flooding: The FLEX strategy has been developed for successful performance
during a river flood event where the river water level reaches 320 ft elevation.
The flood is a caused by a Susquehanna River watershed precipitation event.

For FLEX performance evaluations, to have some causal relationship with the
flood, the ELAP & LUHS are assumed to occur when the river level exceeds
the protection provided by the dike. The Abnormal Event Operating Procedure
(AOP) is assumed to be initiated a maximum of 24 hours before the river water
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level exceeds the protection provided by the dike and the period of site
inundation is assumed to be at least 72 hours.

The FLEX design flood hazard for river flooding is more conservative in all
aspects in comparison to the current design basis hazard or the reevaluated
flood hazard (Reference 138). The FLEX strategy can be successfully
implemented in the event of Local Intense Precipitation (Reference 141).

. Earthquake: The FLEX strategy has been developed for successful

performance during and after the Safe Shutdown Earthquake (SSE).

The post Fukushima re-evaluated seismic hazard has been applied to the
FLEX strategy design, as applicable per the Expedited Seismic Evaluation
Process (ESEP) (Reference 102 and 92).

For FLEX performance evaluations, the SSE, ELAP and LUHS are assumed
to occur concurrently without any warning.

. High Wind / Tornado: The FLEX strategy has been developed for successful

performance in the event of a tornado as defined in Reg. Guide 1.76 Rev 1 for
a plant in Region Il

For FLEX performance evaluations, a tornado warning is assumed to occur
one hour prior to the tornado, ELAP and LUHS.

. Extreme Heat: The FLEX strategy has been developed for.successful

performance in an extreme heat event where the average daily temperature is
100 °F.

For FLEX performance evaluations, the extreme hot condition is predicted 24
hours prior to the occurrence of the ELAP and LUHS.

. Extreme Cold: The FLEX strategy has been developed for successful

performance in the event of an extreme cold event where the average daily
temperature is -15 °F and there is concurrent 24” inch snowfall.

For FLEX performance evaluations, the extreme cold and snow conditions are
predicted 24 hours prior to the occurrence of the ELAP and LUHS.
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2.1.4 Plant Mode Definitions

An effective FLEX strategy is required for any initial plant condition. The following
defined MODEs cover all plant conditions, and an effective FLEX mitigation
strategy has been established for each. These plant mode definitions were
specifically developed for the FLEX strategy.

MODE “A”: The Decay Heat Removal (DH) system is not service. This includes
conditions with the reactor at power and with the reactor shutdown. The FLEX
strategy for this mode has been evaluated for the 100% reactor power condition.

MODE “B”: The DH system is in service and the RCS is filled (RCS pressure > 20
psig).

MODE “C”: The RCS is not filled (RCS pressure < 20 psig) and‘ the “RCS
Minimum Vent Area” is not available. :

MODE “D”: The RCS is open to Reactor Building (RB) atmosphere through an
area greater than the “RCS Minimum Vent Area”. This condition is not applicable
until the reactor has been shut down for at least 60 hours.

NOTE: The bases for the MODE definitions are documented in Reference 52.
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2.2 Alternate approach to NEI 12-06

The TMI BDBEE Mitigation Strategies were developed to meet the requirements of
NEI 12-06 RO except for two areas where an alternate approach was required for
compliance with NRC Order EA 12-049:

2.2.1 Installed vs. portable equipment

The Once Through Steam Generator (OTSG) used in B&W NSSS design does
not support single phase natural circulation if primary water level is below the hot
leg U-bend (359’ elevation at TMI). OTSG heat removal using two phase natural
circulation can be established at lower levels but only after RCS water level is
below the OTSG upper tube sheet (345 elevation at TMI). Therefore, the TMI
ELAP mitigation strategy is highly dependent upon RCS inventory control i.e. RC
pump seal performance without seal cooling and the capability to restore
sufficient RCS makeup to maintain RCS inventory. A reliable ELAP mitigation
strategy must restore RCS makeup capability before natural circulation is
interrupted when primary water level reaches the bottom of the hot leg U-bend
(i.e. within 4 hours).

Additionally, for the ELAP mitigation strategy to address all external events, the
equipment must be elevated above the maximum predicted flood height because
the Probable Maximum Flood results in a peak river water level above the dike
and access around the site is thereby restricted.

To implement a successful reliable ELAP mitigation strategy, the TMI reactor
coolant pump seals were replaced with a design which can continue to minimize
RCS losses without an active means of seal cooling (Reference 20). To provide
the capability to establish an alternate RCS makeup capability within four hours
after an ELAP and provide a capability which is effective with a flood, the TMI
strategy relies on equipment that is installed, elevated, and protected. This use of
installed versus portable equipment is an alternate approach to NEI 12-06 RO.

2.2.2 Analytical approach for the Turbine Building

The structural integrity of the Turbine Building (an existing non-safety structure)
after a BDBEE was necessary to support the following FLEX functions:

» Support and protect the FLEX electrical power supply and other FLEX
equipment in the Turbine Building

* Support and protect the OTSG pressure boundary (Main Steam &
Feedwater System piping) in the Turbine Building.
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e Provide access for operators to perform FLEX actions in the Turbine
Building or traverse through the Turbine Building.

The existing building structure was evaluated for the seismic hazard (design
basis SSE) as specified in NEI 12-06 RO, as well as the post-Fukushima
reevaluated seismic hazard (Reference 90). NEI 12-06 RO establishes ASCE 7-
10 as an acceptable design code and sets a minimum standard of "serviceability"
for structures which provide reasonable protection from applicable external
events. ASCE 7-10 provides performance-based evaluation methodologies.to
demonstrate structural capability, which includes ASCE Standard 41-13 "Seismic
Evaluation and Retrofit of Existing Buildings" (Reference 43). ASCE 41-13
provides acceptance criteria equivalent to ASCE 7-10 called “Basic Performance
Objective Equivalent to New Building Standards”. The method of using ASCE 41-
13 to demonstrate the serviceability of the Turbine Building (TB) structure after a
BDBEE seismic event is an alternate approach to NEI 12-06 RO.

With the modifications completed (Reference 50), the Turbine Building meets the
serviceability requirements equivalent to ASCE 7-10 using ASCE 41-13 for the
seismic BDBEE.

2.3 FLEX Component Design & performance capabilities

2.3.1 FLEX Design Specification

Specific design requirements and the basis for requirements for the installed or
portable FLEX equipment are described in ECR 13-00208 “FLEX Design
Specification” (Reference 23).

The design specification includes:
1) More detailed definitions of the external hazards and basis for those hazards.

2) FLEX system and component design protection and performance
requirements

3) QA Requirements for technical analysis and equipment procurement

4) Standard for reliability: With exceptions as described therein, the general
standard is to ensure each function (core cooling, spent fuel cooling and
containment) can be accomplished with a single active component failure. The
standard established includes the reliability requirement defined in NEI 12-06
section 3.2.2 (i.e. “N+1”) and extends this requirement beyond the portable
equipment to include all required equipment.
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2.3.2 FLEX Component List (Attachment 2A & 2B)

All of the active components and key passive components utilized for the FLEX
strategy are listed in Attachment 2. Attachment 2 identifies those components
essential to successful mitigation and describes its “FLEX Function”. The list
also describes components with significant mitigation value but not essential. For
those components, the “FLEX Function” is listed as “DID” (i.e. Defense in Depth).
The list also includes components which do not have an essential FLEX function
but that conclusion may not be apparent. For those components, the “FLEX
Function” is listed as “NO”.

The component(s) which provide the redundant capability are identified. This is
the basis for the conclusion that the FLEX strategy can meet the reliability
standard in the FLEX Design Specification.

The component may be required for the FLEX Strategy in some or all BDBEE or
Plant Modes. The specific modes for which a component function is required are
described in Attachment 2.

The evaluation of the availability of each component in these external events is
documented (typically by reference). The basis for availability during an
earthquake, tornado or external flood is addressed in the “External Hazard
Protection” and “Seismic Classification” columns. The basis for equipment
availability in harsh environments (i.e. high temperature or humidity) is addressed
in the “Environmental Availability” column.

The effects on the ELAP on component specific functional requirements were
reviewed (Reference 70). That review is summarized in Attachment 2A.

The stored location for portable equipment is specified in Attachment 2B. The
design document which established required capability for each portable
component is specified in Attachment 2B.

The specific requirements for component unavailability are described in
Attachment 2. The basis for these requirements is described in Section 11.4.

2.3.3 Plant Modifications

The following plant modifications were completed to implement the FLEX
strategy and meet the requirements of NRC Order EA 120-049:

ECR 13-00070, FLEX Electrical Power Supply
ECR 13-00074, FLEX Storage Facility (FSF)
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ECR 13-00078, FLEX Platform

ECR 13-00084, Spent Fuel Pool (SFP) Level Instrument

ECR 13-00099, Low Leakage RCP Seals

ECR 13-00164, FLEX Fuel Oil Supply

ECR 14-00031, FLEX Feedwater (FW) System

ECR 14-00032, FLEX RCS & SFP Makeup System

ECR 14-00033, FLEX Reactor Building (RB) Pressure Control
ECR 14-00501, Turbine Building Structural Improvements

ECR 15-00031, Red Page Phone for FLEX

ECR 15-00328, Main Steam (MS) System Integrity — BDB Tornado
ECR 15-00330,‘ Main Steam System Integrity — BDB Earthquake

2.3.4 FLEX Equipment Capabilities

The following section summarizes the design & performance capabilities of the
major FLEX SSCs.

2.3.4.1 EX-Y-1A or FX-Y-1B

The FLEX diesel generators are Cummins DFEK with a capacity of 500 kW
(Reference 78). This equipment is qualified for operation after an SSE or with
ambient temperature of 50°C. The FLEX electrical distribution system can deliver
390 kW at the FLEX desigh maximum outside ambient temperature (Reference
112) or 500 kW with ambient temperature below 68°F. This equipment is located on
the FLEX platform in the Turbine Bldg. (321 elev.). This equipment is above 320 ft
elevation, in a structure which was qualified for the SSE or tornado wind load, and is
protected from tornado generated missiles.

A single generator can supply all FLEX strategy requirements to maintain vital
instruments and operate FLEX equipment.

2.3.4.2 EX-P-1A or FX-P-1B
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The FLEX RCS makeup pumps are CAT Pumps 68PFR1 (triplex plunger positive
displacement pump) with the capacity to deliver 40 gpm at 2600 psig. The pump-is
driven by a 75HP 480VAC motor (Reference 79). This equipment is qualified for
operation after an SSE or with ambient temperature of 50°C. This equipment is
located on the Control Building (CB) 322 patio area. This equipment is above 320 ft
elevation, in a structure which was designed for the SSE, tornado wind load, or
aircraft impact.

2.3.4.3 FX-P-2A or FX-P-2B

The FLEX feedwater pumps are Sulzer SJS-7APC (submersible multi-stage
centrifugal pumps) with the capacity to deliver 175 gpm against 460 ft. TDH. The
pump is driven by a 40HP 480VAC motor (Reference 80). This equipment is
qualified for operation after an SSE or with ambient temperature of 110°F. This
equipment is located in the condenser pit in the Turbine Bldg. (292’ elev.). This
equipment is designed for submersible operation, in a structure which was qualified
for the SSE or tornado wind load, and is protected from tornado generated missiles.

A single pump can supply all FLEX strategy requirements to maintain OTSG water
level, SFP water level, and RCS water level when the RCS is open to atmosphere
or any concurrent requirements for those functions.

2.3.4.4 FX-P-3A or FX-P-3B

These portable diesel driven pumps are Godwin HL110M with the capacity to
deliver 240 gpm against 575 ft. with a 20 ft. suction lift. The pump is driven by a
144HP diesel engine (Reference 81). This equipment is stored in the FLEX Storage
Facility. The FSF was designed for the SSE or tornado wind load, and protects
equipment from tornado generated missiles.

A single pump can supply all FLEX strategy requirements to maintain Condensate
tank level, OTSG water level, SFP water level, or SFP spray or any concurrent
requirements for those functions.

2.3.4.5 FX-Y-3 and FX-P-6A or FX-P-6B

Two portable submersible pumps (FX-P-6A & 6B) are Tsurumi LH311W with the
capacity to deliver 150 gpm at 200 ft. TDH. The pump is driven by a 15HP 480AC
motor [Reference 82]. The pumps are stored in the Unit 1 Intake Screen and Pump
House (ISPH). The ISPH was designed for the SSE or tornado wind load, and
protects equipment from tornado generated missiles. The power for the motor is
provided by a Cummins 350kW diesel generator (FX-Y-3) [Reference 83]. The
electrical power equipment is stored in the FLEX Storage Facility.
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A single pump can supply all FLEX strategy requirements to maintain Condensate
tank level, Hotwell level, or SFP water level or any concurrent requirements for
those functions.

2.3.4.6 Turbine Building (TB)

The Turbine Building structural integrity is essential to the FLEX strategy. The
modifications completed (Reference 50) ensure the building will support access,
provide tornado missile protection and support the FLEX strategy during all BDBEE.

2.3.4.7 FLEX Storage Facility (FSF)

The FLEX Storage Facility (formerly the Unit 2 River Water Pump House) provides
protected storage for portable FLEX equipment (Reference 19). The structure
(including access) is designed to withstand the forces of the BDBEE tornado or
earthquake. Some equipment will be moved from the FSF in advance of an external
flood to ensure all required equipment remains available when needed.

STRATEGY

FLEX Strategy Overview

ATTACHMENT 1 provides a brief overview of the strategy applicable to each
combination of initial conditions and external event hazards.

SECTIONS 4, 5, 6 AND 7 of this document describe the TMI FLEX Strategy.
Section 4 describes the MODE “A” “100% Power” initial condition strategy and
variations applicable for each external event. Section 5 does the same for the
MODE “D” “RCS Open to Atmosphere” initial condition. Section 6 and 7 describes
the strategy for “Other Initial Conditions” (i.e. MODE “B” & “C”).

Composite flow diagrams showing the primary equipment and flow paths used for
the FLEX strategy are provided in Attachment 4.

The TMI strategy was developed using site experience with a concept similar to
FLEX (Reference 5), industry initiatives in response to Fukushima (Reference 3),
an independent assessment of the requirements of NRC Order EA 12-049
(Reference 4), and PWROG analysis (Reference 30 and 31).
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MODE A FLEX Strateqy

MODE “A”: The Decay Heat Removal (DH) system is not service. This includes
conditions with the reactor at power and with the reactor shutdown. The FLEX
strategy for this mode has been evaluated for the “100% power” condition. The
MODE “A” Sequence of Events is shown in Attachment 5A.

Reactor Core Cooling Strategy

4.1.1 Phase 1

All control rods are inserted due to the loss of power. This ensures the reactor is
initially shutdown.

RCS letdown is isolated following the loss of offsite power. Air operated
containment isolation valve, MU-V-3, closes automatically as letdown
temperature rises due to the loss of Intermediate Closed Cooling water flow.

RCS temperature is stabilized within the desired band (i.e. no cooldown) until
pressurizer level has been restored. RCS temperature is maximized to conserve
RCS inventory and to maximize the time before the loss of inventory would
interrupt single phase natural circulation. '

The primary loss of RCS inventory is through the Reactor Coolant Pump (RCP)
seal package. N-9000 RCP seal leakage is less than 1 gpm per pump with the
pump shutdown, no cooling for the seals, RCS temperature at 550°F and RCS
pressure at 2150 psig (Reference 22). Normal Controlled Bleed Off (CBO) flow is
< 2.5 gpm per RCP @ RCS pressure of 2155 psig. The RCS inventory loss
through the CBO path will continue until AC power and resources are available to
close the CBO isolation valves (MU-V-33A, B, C, & D). The plan is to restore
power to 1A Radwaste MCC and close MU-V-33A, B, C & D within six hours.

RCS pressure, temperature and rate of temperature changes will be maintained
within normal operating limits. RCS temperature will be controlled with the
Atmospheric Dump Valves (MS-V-4A & MS-V-4B).

The steam turbine driven emergency feedwater pump (EF-P-1) and the
emergency feedwater control valves (EF-V-30A & B) will be automatically
actuated to maintain adequate OTSG level for natural circulation.

RCS temperature will be maintained stable until RCS makeup has been restored.
Analysis has been completed which demonstrates the conditions for natural
circulation can be maintained for at least five and one-half hours without RCS
makeup capability (Reference 73 and 10).
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The ability to stabilize RCS temperature is dependent upon the ability to control
OTSG pressure and the integrity of the pressure boundary. That boundary
includes the Main Steam system piping in the Turbine Building up to the Main
Turbine Stop Valves, Main FW Pump Turbine Stop Valves, Gland Steam
Isolation Valve, the Turbine Bypass Valves and the “A” Main FW Piping between
RB and the Main Feedwater Line A Check Valve (FW-V-12A) (Reference 74 and
75). The Main Turbine Stop Valves (TG-SV-1/4), Main FW Pump Turbine Stop
Valves (MS-V-56A & B) and the Turbine Bypass Valves (MS-V-3A/F) will close
automatically in response to the ELAP. Excessive steam flow paths can
adversely affect RCS temperature control. If steam traps are not functioning
properly, then the trap will be isolated.

The turbine gland sealing steam supply from Main Steam will be isolated (by
closing MS-V-7 or GS-V-4) to ensure control of RCS temperature is maintained
(Reference 59)

The 2-Hr Instrument Air system is utilized to provide remote control of
Emergency Feedwater (EFW) and the Atmospheric Dump Valves (ADV) in the
initial mitigation phase.

The ELAP response for an initial condition of 100% power was described above.
For all other conditions in MODE “A” (i.e. DH not in service), the strategy is
essentially the same, except when initial OTSG pressure less than 100 psig. In
that case (OTSG pressure < 100 psig), EF-P-1 and EFW flow will not be initially
available. The OTSG steam paths will be controlled to raise OTSG pressure and
then place EF-P-1 in service. Core cooling will be maintained (Reference 52).

4.1.2 Phase 2

The reactor will be maintained shutdown indefinitely by injecting borated water
(>2500 ppmb) to recover and maintain pressurizer level. If RCS makeup boron
concentration is greater than 2500 ppmb, and RCS inventory is maintained, then
the reactor will be maintained shutdown evenif RCS temperature is lowered to
72F without any credit for Xenon (Reference 6). The FLEX RCS Makeup pumps
(FX-P-1A or B) will use water from the BWST to restore and maintain pressurizer
level.

RCS makeup with borated water will continue until the pressurizer level is raised
above 300”. The borated water volume added to the RCS to compensate for
RCS losses and to raise pressurizer level is significantly greater than the volume
assumed in Reference 6. This additional boron significantly increases reactor
shutdown margin. This RCS makeup is completed before Xenon concentration is
reduced significantly below the initial operating concentration.
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RCS temperature is minimized to ensure the reliability of the RCP seals.
Reducing the RCS temperature at the seals to less than 400°F within 12 hours
maintains the reliability of the seal materials and leakage remains significantly
less than one GPM per RCP (Reference 66). The values for cooldown initiation
time and cooldown rate used in the Flowserve evaluation (Reference 66) are
consistent with and supported by the design and emergency procedures for
ELAP mitigation (Refer to section 4.1.5).

The FLEX RCS makeup pumps (FX-P-1A or B) will be started within four hours
to ensure RCS heat removal via the OTSG is not interrupted. Independent
analyses (References 73 and 10) support the conclusion that four hours is a
conservative time response requirement.

Makeup from Core Flood is not required or expected, but core flood will be
maintained as a backup for RCS makeup until a reliable means to maintain a
pressurizer steam bubble is established. Core Flood will be isolated when
pressurizer heaters are functional to eliminate the risk of Core Flood Tank (CFT)
nitrogen interrupting primary to secondary heat transfer.

When the target RCS temperature (400°F) is achieved, then pressurizer level will
be raised to approximately 300” to provide a significant inventory margin in case
makeup capability is interrupted.

RCS temperature will not be reduced below the Low Temperature Over Pressure
(LTOP) temperature limit (313°F) until the recovery phase. OTSG Pressure will
not be reduced below 140 psig.

Pressurizer heaters will be energized to-maintain or restore a pressurizer steam
bubble. If pressurizer heaters are not available, then hydraulic control of RCS
pressure with makeup (using FX-P-1A or B) will be used to maintain the RCS
sub-cooled.

The initial RCS pressure reduction will be accomplished by pressurizer ambient
heat losses. This will be supplemented with use of the Pressurizer vent valves
(RC-V-28 and RC-V-44) if necessary.

The PORYV (RC-RV-2) will be maintained available as a contingency measure for
limiting RCS pressure rise if cooling is temporarily interrupted.

The stable post ELAP RCS pressure is maintained at approximately 400 psig.
This pressure is well above the maximum RCS pressure at which core flood tank
nitrogen injection could occur (256 psig) (Response to ISE item 3.2.1.B and
Reference 11).

Page 18 of 167



Three Mile Island Unit 1 - Final Integrated Plan

When power is available to 1C ES Valves MCC, the Main Steam Isolation Valves
will be closed. This minimizes the OTSG pressure boundary and the risk of an

“uncontrolled OTSG depressurization.

MS-V-4A & B will be used to control OTSG pressure and RCS temperature. A
RCS cooldown will be controlled and the rate will be limited by the capability to
maintain pressurizer level.

RCS conditions will be stabilized at the conditions described below within
approximately 12 hours of the event:

The strategy for all MODE “A” events is to stabilize the plant in the following
conditions, ensure actions are in progress to address consumable materials
(condensate, fuel oil and borated water), and develop an event specific recovery
plan.

Reactor Coolant System Conditions:

e Reactor Shutdown

e Core Heat Removal via single phase natural circulation with both OTSGs
o [ncore temperature 390 to 400°F

* RCS Pressure 375 to 400 psig (Pressurizer temperature ~ 440°F),
controlled with pressurizer heaters

¢ Pressurizer Level is above 300 inches, controlled using FX-P-1A or B
e Core Flood Isolation Valves (CF-V-1A & B) are CLOSED

* MU-V-33A, B, C & D Closed

* Total RCS leakage is less than 1 GPM

Steam Generator Conditions:

¢ OTSG pressure A & B is at 140 to 160 psig (OTSG temp ~ 360°F),
locally controlled with MS-V-4A and MS-V-4B

* OTSG A & B level is being maintained 220 to 310 inches (full range),
using local control with EF-V-30A and EF-V-30B

* EF-P-1 steam supply pressure @ 150 psig. Valves (MS-V-6, MS-V-10A
& B) are open under local control.

* MS-V-1A, B, C and D are CLOSED.
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- After OTSG pressure is below 200 psig, the FLEX feedwater pumps (FX-P-2A &
B) can provide sufficient feedwater for core heat removal. FX-P-2A & B remain in
standby as a backup to EF-P-1.

Local control of EF-V-30 A & B, & MS-V-4A & B and MS-V-6 will be utilized
before the 2 HR air system is exhausted.

4.1.3 Phase 3

The quality condensate inventory will last at least one day (Reference 35). Before
the quality condensate is depleted, FX-P-3A or B will be configured to maintain
CO-T-1B inventory.

NSRC water treatment equipment will be used when available to reduce the
minerals and suspended solids in the water being injected into the OTSG and
spent fuel pool [Reference 35].

The BWST contains a sufficient volume of borated water to maintain RCS
inventory for more than a week [Reference 39]. NSRC mobile boration
equipment can be used to provide an indefinite supply.

The fuel oil supply in DF-T-1 (> 25,000 gallons) is sufficient for all FLEX strategy
needs for more than a week. NSRC can provide an indefinite supply.

4.1.4 Thermal Hydraulic Analysis

RCS makeup will be restored before single phase natural circulation is
interrupted. The capability of single phase natural circulation has been
demonstrated by analysis, testing and experience.

The initial response to the ELAP is to stabilize RCS temperature until RCS
makeup can be restored. The effect of Reactor Coolant Pump controlled bleed
off (CBO) and seal leakage, and assumed initial RCS unidentified leakage at the
Technical Specification limit (Reference 91) was analyzed to determine the
minimum time to the point water single phase natural circulation would be
interrupted.

The initial RCS loss rate due to seal leakage and controlled bleed off flow will be
less 2.5 GPM/ RCP. This is a conservative value for the flow at normal operating
conditions (i.e. RCS pressure at 2155 psig). After an ELAP RCS pressure will be
lower and losses will be less. Once CBO flow is isolated the total loss rate per
RCP will be much less than 1 GPM. A conservative RCS loss rate of 11 GPM
(i.e., 4 pumps at 2.5 GPM plus an additional 1 GPM) was used for the ELAP
analysis per WCAP 17792.
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The analysis (Reference 73 and 10) demonstrated there is at least 5.5 hours
after an ELAP before single phase nhatural circulation would be interrupted..

4.1.5 Reactor Coolant Pump Seals

To comply with NRC Order EA 12-049 and successfully implement the FLEX
strategy at TMI1, the reactor coolant pump seals were replaced (Reference 20).
The RCP seals were replaced with Flow Serve three stage N-9000 seals with an
abeyance seal.

Flowserve described the capabilities of the N-9000 seal in their “White Paper on
the Response of the N-Seal Reactor Coolant Pump (RCP) Seal Package to
Extended Loss of All Power (ELAP)” (Reference 66).

The N-9000 seal design and testing demonstrates that the seals will not be
degraded if water temperature at the seal is maintained below 560F. In the event
of an ELAP, the seal temperature will rise to RCS cold leg temperature after 10
or more minutes. Automatic control (which is backed up by remote manual
control) will maintain OTSG pressure between 1000 and 1020 psig (Reference
110). The peak cold leg temperature will remain below 555°F. The RCP seal
temperature will remain below 555F throughout the event.

NRC accepted the Flow Serve ELAP evaluation for N-9000 seals and requested
that the following specific issues be addressed (Reference 66):

The NRC staff has considered the information submitted by Flowserve and
concluded that the leakage rates proposed for the N-Seal design, as documented
in Table 3 in the white paper, are acceptable for use in beyond-design-basis
ELAP evaluations for demonstrating compliance with Order EA-12-049, with the
following limitations and conditions: '

(1) Each licensee should confirm that its plant design and planned mitigation
strategy are consistent with the information assumed in the calculation performed
by Flowserve, which is summarized in Table 1 of the white paper.

The values used in the Flowserve evaluation are consistent with TMI design and
emergency procedures for ELAP mitigation.

Page 21 of 167




Three Mile Island Unit 1 - Final Integrated Plan

Flow Serve | TMI Design Basis
Evaluation & ELAP
Response

Initial RCS 2155 2155

Pressure, psig

Peak Cold Leg 555 551 As described in response #2 below, 551

Temperature, °F : is a conservative value for RCP seal fluid
temperature

CBO Isolation Time, <6 <6 Emergency procedures have been

hr. _ developed and validated to complete this
action in less than 6 hours.

Cooldown Initiation <4 <4 Emergency procedures have been

Time, hr. developed and validated to complete this
action in less than 4 hours.

Cooldown Rate, 37 33 to 37 This cooldown rate varies with the

°F/hr. capacity of FXP1A/B. The cooldown rate

' is 37 F/HR at 40 GPM and 33 F/HR at

35 GPM.

Cooldown plateau, 360 360 to 370 | These temperatures are based on

°F (TcoLp) saturation temperature for OTSG
pressure The operating band for OTSG
pressure post ELAP is 140 to 160 psig.

(2) Each licensee should confirm that the peak cold-leg temperature prior to the

. cooldown of the reactor coolant system assumed in Flowserve’s analysis is
equivalent to the saturation temperature corresponding to the lowest setpoint for
main steam line safety valve lift pressure.

The peak cold-leg temperature prior to the cooldown assumed in the Flowserve
analysis is 555°F. The lowest nominal lift pressure for the main steam safety
valves is 1040 psig for MS-V-21A & B. Saturation temperature for 1054.7 psia is
551.1°F.

(4) In its white paper, Flowserve has generally specified leakage rates in
volumetric terms. For converting the specified volumetric flow rates to mass flow
rates, licensees should use a density of 62 Ibm/ft3 (approximately 993 kg/m3)
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throughout the ELAP event. This condition reflects observations made during
testing conducted by Flowserve that simulated a loss of seal cooling, wherein the
seal leakage mass flow rate remained roughly constant as the test apparatus
underwent a significant cooldown and depressurization.

The assumed RCS loss rate during the ELAP used to determine required
response time to restore RCS makeup was determined in accordance with
Reference 31. RCS loss rates in all other evaluations (e.g. borated water
inventory requirements) used a density of 62 Ibm/ft® to convert RCP seal loss
rates into mass flow rates.

4.1.6 Shutdown Margin Analysis

Cycle specific reactivity analysis has been completed (Reference 6) which
demonstrates that when all control rods insert and RCS inventory is maintained
during cooldown using borated water of at least 2500 ppmb, then the reactor will

remain shutdown at cold (72°F) conditions without any credit for Xenon.

The reactivity analysis conservatively assumes no removal or loss of any RCS
inventory, and the only borated water added is that required to maintain RCS
water level for density changes below 555°F. The TMI strategy injects additional
boron (1) to compensate for RCS losses and (2) to raise pressurizer level when
the cooldown is complete. This adds significantly more boron than credited in the
analysis. For events occurring at 100% power, this boron addition is completed
before Xenon would reduce below the initial equilibrium Xenon concentration.

A strategy which maintains single phase natural circulation ensures adequate
boron mixing within the RCS.
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4.2 (Containment Strategy

421 Phasel

An active means of Reactor Building (RB) cooling is not required to maintain RB
pressure below design (Reference 11).

CBO Containment isolation valve (MU-V-26) will be closed to contain RCP
controlled bleed off flow (~ 10 GPM) within the RB.

At least one isolation valve is closed on each containment penetration which
provides a direct path from containment atmosphere or from the RCS to the
outside environment (Reference 117). Confirmation of ESAS “Reactor Trip
Isolation” and closure of MU-V-3 and MU-V-26 satisfy this requirement.

422 Phase?2

No additional action is required to maintain the containment boundary.

423 Phase3

No additional action is required to maintain the containment boundary.

4.2.4 Thermal-Hydraulic Analyses

Conservative analysis with MAAP version 4.0.6 was completed (Reference 11) to
determine the peak containment pressure post ELAP. RCS leakage into
containment was assumed to be 20 GPM with no active means of RB heat
removal. The peak containment pressure at 7 days was less than 20 psig
compared with a containment design pressure of 55 psig.

Spent Fuel Cooling Strategy

4.3.1 Phase 1
The spent fuel pool heat load will be 2.5 MWy or less. The time to boil in the
spent fuel pool is greater than 40 hours (Reference 23 Appendix 5).

The spent fuel pool is a seismic class | structure located within a seismic class
aircraft impact hardened structure. The BDBEE will not adversely affect the
integrity of the pool, and therefore, spent fuel pool spray is not a required
mitigating strategy (Reference: NEI 12-06 RO Table D-3).

4.3.2 Phase?2

A spent fuel pool steam vent path to atmosphere will be established through the
Unit 2 fuel pool area (Reference 119).
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After spent fuel pool boiling occurs, FX-V-101 is used to throttle FX-P-2A or B
flow to the spent fuel pool to maintain SFP Level between 23.334 and 24.667

feet.

4.3.3 Phase 3

The spent fuel pool makeup supply comes from CO-T-1B (or alternates). The
tank inventory will be maintained with clean condensate as described above

(section 4.1.3).

4.3.4 Thermal-Hydraulic Analyses

When the reactor is fully loaded with fuel, the maximum spent fuel pool heat load
would be from a fresh refuel (i.e. 72 Fuel Assemblies (FA) replaced and it is 20
days after reactor shutdown) plus the long term spent fuel pool heat load (0.75
MWq4). The heat load 2.5 MWy is conservative value determined using those

assumptions and Reference 135.

Minimum spent fuel pool water level is 343.5 ft. elevation. This is the spent fuel
pool low level alarm set point. To account for the effect of using spent fuel pool
water, the times are also computed using a level of 339.5 ft. elevation.

The Spent fuel pool “time to boil” and “time to TAF” (top of active fuel) are shown

below (Reference 23).

SFP Condition Heat Makeup | SFP Water | Timeto | Timeto
Load for boil-off Level Boil (HR) | TAF (HR)
(MW+ry) (GPM) (Elevation)
FULL CORE IN REACTOR
VESSEL (MODE A,B,C) 25 15.6 3435 40.6 330.3
NORMAL SFP LEVEL
FULL CORE IN REACTOR
VESSEL (MODE AB,C) 25 15.6 339.5 34.7 246.1
REDUCED SFP LEVEL
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4.4 Key Systems, Structures, Components (MODE A)

4.4.1 Steam Turbine Driven Emergency Feedwater Pump (EF-P-1)

EF-P-1 is a multistage centrifugal pump driven by 835 HP steam turbine, which
can supply 920 GPM at 2750 ft. of water. The pump is normally lined up to take
suction from either CO-T-1A or CO-T-1B, and the discharge is routed to the EFW
control valves (EF-V-30A/D) for each OTSG. The steam supply is established
automatically after a loss of offsite power trips the reactor coolant pumps. The
steam supply has redundant capability (i.e. either OTSG can provide the steam
supply). The pump and all required support are located within a Seismic Class |
Aircraft Impact hardened structure with external flood protection up to 313.5 it
elevation. The pump and all required support are designed to function during and
after a Safe Shutdown Earthquake. The turbine and steam supply use local
mechanical and pneumatic controls. No active support systems are required. The

pump and turbine are not challenged by ambient temperatures below 150°F, and

the Turbine Driven EFW Pump room post ELAP is not expected to exceed 110°F
(Reference 123). '

Before the initial instrument air supply is depleted (after approximately 3 hours),
local control of the steam pressure control valve (MS-V-6) will be established. To
continue to provide adequate steam supply to the turbine when OTSG pressure
is lowered, local control of larger steam supply valves (MS-V-10A or MS-V-10B)
is used.

Based on conservative assumptions for RCS energy losses, and other OTSG

pressure boundary leakage, the EF-P-1 steam relief would not exceed core heat
| generation rates and challenge the ability to maintain a stable RCS temperature
i within 48 hours of an ELAP.

4.4.2 EFW Control Valves (EF-V-30A and EF-V-30B)

There are redundant flow paths with remote operated flow control valves to each
| OTSG. EF-V-30A or EF-V-30D can control flow to OTSG A, and EF-V-30B or
| EF-V-30C can control flow to OTSG B.

These valves and controls are designed to with seismic (SSE) forces, and are
located within a Seismic Class | aircraft hardened structure (Intermediate
Building (IB)). The IB is flood protected for water level up to 313.5 ft elevation.

Air pressure works against spring force to open these valves. A compressed air
bottle bank provides a minimum of 2 hours of motive in an event where no air
compressors are operable. Local manual operation is utilized after the air
pressure source is depleted.
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When the ELAP occurs, the valves are remotely controlled automatically by the
Heat Sink Protection System (HSPS) to maintain OTSG water level above 50%
in the operating range. The control room operator can take manual control if
desired.

4.4.3 Atmospheric Dump Valves (MS-V-4A and MS-V-4B)

MS-V-4A and MS-V-4B provide remote automatic or manual control of OTSG
pressure when the Main Condenser is unavailable.

These valves and controls are located on the 295 elevation of the Intermediate
Building.

Air pressure works against spring force to open these valves. A compressed air
bottle bank provides a minimum of 2 hours of motive force in an event where no
air compressors are operable. Local manual operation is utilized after the air
pressure source is depleted.

When the ELAP occurs, the valves are remotely controlled automatically by the
Integrated Control System (ICS) to maintain OTSG pressure at 1010 psig. The
control room operator can take manual control if desired.

4.4.4 Vital AC Instrument Power

The vital AC power system supplies power for all critical instrument and control
systems. In the event of an ELAP, the vital AC power system will be energized
through the inverters from the station batteries. When the ES 480VAC power
systems are energized from the FLEX diesel generator the inverters will transfer
to the AC source and the battery chargers will restore the station batteries.

The inverters, vital 120 VAC distribution panels, battery chargers, batteries and
critical instrument systems are all designed to withstand seismic (SSE) forces,
and are located within a Seismic Class | aircraft hardened structure (Control
Building) above the 322 elevation.

4.4,5 Station Batteries

The vital DC power system has redundant subsystems. Each subsystem is made
up of two 125VDC batteries. Each battery has a design capacity to maintain
voltage for two hours with desigh DC load including ESAS actuation. A DC load
management plan has been implemented (Reference 7 and 134) to extend the
battery service up to six hours. The FLEX diesel generator will be used to restore
power to the vital AC and DC power system within 4 hours.
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4.5 Key Parameters (Instrumentation)

The FLEX strategy will provide electrical power to maintain the following
instruments:

e A source range nuclear instrument to confirm adequate reactivity control
e A pressurizer level instrument to monitor and control RCS inventory

e A RCS pressure instrument to monitor and control RCS pressure to
maintain subcooled conditions, remain above CFT nitrogen injection
pressure and remain within RCS integrity limits

¢ Incore Temperature, OTSG pressure and OTSG level instruments
available to control RCS heat removal.

e A RB pressure instrument to monitor RB conditions.

e A containment (RM-G-22 or 23) and spent fuel pool (RM-G-9) area
radiation monitor.

e A spent fuel pool level instrument (SF-LI-1219 A or B).

The instruments located inside the RB which are required for the FLEX strategy
have been evaluated to confirm functionality with the expected RB ambient
conditions (Reference 76).

A portable radiation monitor will be used to monitor the steam effluent from the
spent fuel pool (Reference 119).

A contingency plan has been established to obtain essential instrument readings'
without vital AC power or vital instrument systems, as required by NEI 12-06
5.3.3.1 (Reference 120).

4.6 MODE A Strategy Modifications for External Flood

4.6.1 In response to rising river water levels and prior to the ELAP & LUHS, the
reactor will be shut down (Reference 96). For evaluation of the FLEX
strategy, only 24 hours of preparation time is assumed before the river
level exceeds the height of the dike.

The following plant conditions will be established before the river level exceeds
the height of the dike (304.5’ elevation at the ISPH) (i.e. would be the initial
conditions if the ELAP or LUHS occurred):

o Flood Barrier System in place

Page 28 of 167



Three Mile Island Unit 1 - Final Integrated Plan
Alternate air supply (EG-P-20A & B) for Aux & FH Building Missile Shield
Door Seals is connected

Reactor Shutdown (for > 18 hours). RCS is borated to CSD boron
concentration

OTSG pressure at approximately 150 to 165 psig (ADV or TBV control).

Incore temperature at 375°F (with RC-P-1A & B operating) or 400°F (if
RCP are not operating).

Main or Emergency FW is being used to maintain OTSG level 97 to 99%
Operating Range.

CF-V-1A & B are closed

Pressurizer level is between 200 to 220 inches

Pressurizer heater groups 8 and 9 are connected to ES power

CBO Isolation valves (MU-V-33A/D) are closed on all shutdown RCP
Turbine speed < 4 RPM and Main Generator is filled with CO2 or air.
FLEX preparations are cbmplete

e FX-T-2 fuel oil tank is filled (> 5000 gallons)

o Power cables are connected to FX-P-2A/B and FX-P-5A/B

e FX-P-5A or B discharge hose is connected to FX-T-3

e FX-P-7 discharge hose is connected to FX-T-2

o FX-P-2A & B discharge hos.e is installed to FX-V-205

e FX-V-203 is open and FX-V-213 is Closed

¢ Blind flanges removed at FX-V-210A & B

e HOSE from FX-V-208 to FX-V-113 is installed

e EF-V-67A & B are open

e SF valves from BWST to FX-P-1A & B are opened
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FX-P-3A, one FX-P-4 and one FX-Y-4 are relocated to the training
center. FX-TRUCK, FX-P-3B, at least one FX-P-4 and at least one FX-
Y-4 remain in the FSF.

Prior to the river level exceeding 305 ft elevation (with or without ELAP),

Condenser vacuum will be broken
MS-V-7 is closed.

Condensate lineup (all sources to both EF-P-1 and FX-T-1A & B) is
completed. CO-T-1A, CO-T-1B and DW-T-2 will be lined up to the
hotwell, FX-T-1 and EF-P-1 (CO-V-111A, DW-V-35, DW-V-30 & CO-V-
8 OPEN).

Unprotected DC loads are isolated

|
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4.6.2 Phase 1

The ELAP & LUHS are assumed to occur when the river level exceeds to top of
the dike (i.e. river level at 304.5' elevation at ISPH).

If the ELAP & LUHS occur, then operators will throttle MS-V-4A and MS-V-4B to
control steam pressure to 150 psig to minimize the rise in Tavg and pressurizer
level as natural circulation develops. Operator throttles EF-V-30 valves to
maintain OTSG level. EF-P-1 provides the capability to feed the OTSGs.

With the initial pressurizer conditions (pressurizer temperature @ 450°F and level
between 200 to 220 inches) RCS inventory will support natural circulation for
much greater than six hours without makeup.

Basis: The analysis for an event at 100% power (reference 73) demonstrates
there is at least five and one-half hours. There are two significant differences: (1)
In this case, there is no RCS temperature reduction or shrinkage. Therefore, a
much greater RCS inventory loss must occur before Natural Circulation is lost
and (2) the total RCS leakage is less than 3 GPM(CBO has been isolated on two
RC pumps and the leak rate from the other two pumps is greatly reduced due to
lower RCS pressure.) versus 11 GPM assumed in Reference 73. '

4.6.3 Phase 2

RCS heat removal continues using EF-P-1. Well within 4 hours, FX-Y-1A or 1B
has been placed in service. FX-P-2A & B are available to provide a backup
feedwater capability, at any time.

Pressurizer heaters are energized to maintain RCS pressure. Either FX-P-1A or
FX-P-1B (taking suction from the BWST) can be used to maintain pressurizer

level.

Prior to river level exceeding 313' elevation, the following actions will be

completed:

MU-V-251 is opened and FX-V-108 is closed
MU-V-16C and MU-V-16D are opened

1A Radwaste MCC will be energized and remaining CBO isolation
valves (MU-V-33A/D) are closed.

Spent Fuel Pool area vent path is has been established
SF-V-41 and SF-V-88 are OPEN (SFP Makeup Path)
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e . MS-V-4A and MS-V-4A are placed in local manual control

As river level approaches 313' elevation, operators will withdraw from the
Intermediate Building, Auxiliary Building and lower elevation of Control

o FX-P-2A or B will be started

o EF-V-30A & B will be closed.

e OTSG level will be controlled using FX-V-206A & B

° With MS-V-4 in a fixed position, OTSG Pressure will slowly

decrease as core decay heat generation rate decreases
4.6.4 Phase 3:

The FLEX design flood hazard period of inundation is 3 days. The quality
condensate inventory will last approximately six days. After this time, flood water
can be used indefinitely.

After the river level has receded below 305' elevation, the flood water in the
condenser pit provides a water supply for at least 5 days (Reference 35). FX-P-
3A or FX-P-3B (or similar equipment from NSRC or another Exelon site) will be
lined up to pump river water into condensate tank "B" to replenish the
condensate inventory indefinitely.

NSRC water treatment equipment will be used when available to reduce the
minerals and suspended solids in the water being injected into CO-T-1B, the
OTSG and spent fuel pool.

The fuel oil supply in FX-T-2 will last approximately six days (Reference 21). The
fuel supply in FX-T-2 can be replenished using an NSRC air lifted 500 gallon fuel
oil container placed on the Control Building roof. Fuel can be drained from there
into FX-T-2.

4.7 MODE A Strategy Modifications for Earthquake

4.7.1 Phase 1

After an earthquake CO-V-13 and CO-V-24 are closed to minimize the potential
loss of condensate due to a loss of main condenser hotwell integrity or other non-
seismic condensate piping failures.

Fire Service pumps will be shut down or piping isolated, if required, to prevent
spray or flooding from failed FS piping from threatening the capability to
accomplish FLEX functions.
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4.7.2 Phase?2

Operators may not be able to be close MU-V-33 A, B, C or D if the 1A Radwaste
MCC or power cables routed to these valves are damaged by the earthquake.
With the additional RCS loss rate without CBO isolation, the BWST contains a
borated water supply to FX-P-1A or B which will last more than a week
(Reference 39).

Hydraulic control of RCS pressure will be required if the emergency pressurizer
heaters or their power supply are damaged by the earthquake.

4.7.3 Phase 3

If the earthquake caused a failure of York Haven Dam, then FX-P-6A or B will be
utilized to pump river water from ISPH into CO-T-1B to replenish the condensate
inventory.

4.8 MODE A Strategy Modifications for Tornado

4.8.1 Phase 1

If the National Weather Service (NWS) establishes a tornado “warming” in the
TMI area, then the main steam drain valves (MS-V-36A, B, C, & D) will be
closed. '

If CO-T-1B is damaged by tornado missiles, then (1) the EFW pump recirculation
isolation valve (CO-V-176) is closed to limit the loss of condensate and (2) the
tank will isolated (by closing CO-V-10B) or the supply will be controlled to prevent
losses when FX-P-2A or B are used.

4.8.2 Phase 2

If a tornado missile damages the BWST, then the Spent Fuel Pool will be used
for RCS makeup. Within 4 hours, FX-Y-1A or 1B has been placed in service to

provide RCS makeup. When RCS temperature is at 400°F, RCS makeup will
continue until Pressurizer level is above 360 inches.

FX-P-1A or B remains available for RCS makeup while spent fuel pool
temperature remains below 150°F. It will be more than 20 hours after ELAP
before Spent Fuel pool temperature exceeds 150°F [Reference 39].

The “C” Reactor Coolant Bleed Tank (WDL-T-1C) normally contains greater than
50,000 gallons of borated water (> 2200 ppmb). The “C” Waste Transfer Pump
(WDL-P-6C) can be used to transfer water from a WDL-T-1C to FX-P-1A/B
suction header (via FX-V-111) [Reference 39]. This provides an alternate
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borated water supply until the river watér and NSRC borated water supply is
available.

4.8.3 Phase 3

By raising pressurizer level above 360 inches prior to securing FX-P-1A & B due
to high SFP temperature, pressurizer level can be maintained above the
pressurizer heater operation limit (80 inches) until 66 hours after ELAP (without
use of WDL-T-1C) [Reference 39].

NSRC equipment will be used to add boron to treated river water and mix, heat
and store the borated water. FX-P-4 will be used to transfer the borated water to
FX-P-1A or B suction header. The NSRC equipment should be on site after
approximately 24 hours and borated water source will be available within 48
hours [Reference 39].

FX-P-3A or 3B can be utilized to pump river water into CO-T-1B to replenish the
condensate inventory, and to supply water to the NSRC borated water skid. If a
tornado should damage CO-T-1B, an alternate path is available through EX-T-1
to the hotwell. :

4.9 MODE A Strategy Modifications for Extreme Cold

491 Phase 1

When extreme cold weather is predicted, actions are taken to
minimize risk and ensure adequate preparations (Reference 94).

492 Phase?2

CO-T-1A and DW-T-2 will be drained into the hotwell where steam from the
OTSG (via local control of Turbine Bypass Valve MS-V-3C) can be used to

maintain the water temperature above 40°F (Reference 124).

Power will be restored to the BWST immersion heater (powered from 1A ESF
MCC) to maintain BWST temperature above 40°F (Reference 35). MU Pump
suction pressure indication can be used to monitor BWST level if required
(Reference 120).

A temporary connection from Main Steam to CO-T-1B will be used to maintain
CO-T-1B temperature above 40°F (Reference 35 and 124).

If ice or snow prevents practical use of FX-P-3A or B, then FX-P-6A or B can be
utilized to pump river water into CO-T-1B to replenish the condensate inventory
(Reference 35 & 41).
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493 Phase3

No modifications

4,10 MODE A Strateqy Modifications for Extreme Heat

4.10.1 Phase 1

minimize risk and ensure adequate preparations (Reference 94).

4.10.2Phase 2

When extreme hot weather is predicted, actions are taken to
|
No modifications

|

4.10.3 Phase 3

No modifications
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4.11 MODE A Contingency Strategies

Additional contingency strategies have been implemented to address failures
beyond those described in section 2 to provide additional “defense in depth”.
These failures and the contingency strategy are not part of the baseline strategies
(described in section 4.1 through 4.10). One of these additional failures can be
mitigated as described below.

4.11.1 Failure of EF-P-1 (or any unrecoverable loss of EFW before cooldown is
completed to enable use of FX-P-2A or FX-P-2B):

In an ELAP, if EFW is lost and OTSG pressure is less than 300 psig, then the
Atmospheric Dump Valves will be opened to lower OTSG pressure to 150 psig
and FX-P-2A or FX-P-2B will be used to maintain OTSG water level and single
phase primary to secondary heat transfer.

In an ELAP, if EFW is lost and OTSG pressure is above 300 psig, then the single
phase natural circulation will be lost when OTSG water level is no longer
adequate. The loss of primary to secondary heat transfer will cause RCS
temperature and pressure to rise. The PORV and RCS code safety valves will lift
and discharge steam to the RCDT & eventually the RB. During this time, the
Atmospheric Dump Valves will be opened fully and FX-P-2A or FX-P-2B will be
placed in service to feed the de-pressurized OTSGs. When the loss of RCS
inventory lowers RCS water level such that there is steam within the OTSG tubes,
boiler condenser cooling (BCC) will be used for RCS heat removal and core
cooling (Refer to section 4.11.8).

Establishing RCS makeup remains a high priority.
4.11.2 Failure of FX-P-1A or B discharge piping to the RCS

If a BDBEE has damaged the FX-P-1 discharge flow path in the Control Building,
Turbine Building or Fuel Handling Building, then the following alternate path will be
used for RCS makeup.
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Threaded fittings on FX-P-1A or FX-P-1B discharge will be dis-assembled, and
temporary fittings (FX-HOSE-B-X1) will be used to attach a hose (FX-HOSE-B1) to
the discharge of FX-P-1A or B. The other end of the hose (FX-HOSE-B1) will be
connected to an installed high pressure standpipe (FX-HOSE-B-X2). The
standpipe will route flow from the south end of CB 322 patio to the Fuel Handling
Building (FHB) 305 area below. Sections of hose (FX-HOSE-B2) will be used to
connect the standpipe (FX-HOSE-B-X2) to a hose splitter (FX-HOSE-B-X3) and
hoses (FX-HOSE-B3) to MU-V-143C and MU-V-143D (at RB wall at north end of
FHB 305' elevation).

This path provides an acceptable alternative to the installed high pressure piping -
with the following limitations: (a) time to restore makeup will be within 5.5 hours,
and (b) this path can deliver 40 GPM with against RCS pressure below 2100 psig
(Reference 88).

4.11.3 Failure of FX-P-1A or B suction piping from SF-V-87

If a BDBEE has damaged the FX-P-1 suction flow path in the Control Building or
Fuel Handling Building, then the following alternate path will be used for RCS
makeup.

The installed 1.5 inch suction hose at FX-P-1A or FX-P-1B will be disconnected
and adaptor (FX-HOSE-Z-X2) will be used to connect hose (FX-HOSE-B1) to FX-
P-1 suction. The other end of the hose (FX-HOSE-B1) will be connected to the
installed high pressure standpipe (FX-HOSE-B-X2). The standpipe will route flow
from the south end of CB 322 patio to the FHB 305 area below. Sections of hose
(FX-HOSE-Z) will be used to connect the standpipe (FX-HOSE-B-X2) to an
adaptor (FX-HOSE-Z-X3) installed near SF-V-87. The flanged pipe section which
includes SF-V-87 will be removed to allow the adaptor (FX-HOSE-Z-X3) to
connect to a 4 inch pipe flange from the BWST (SF-V-36) or Spent Fuel Pool (SF-
V-37) to hose FX-HOSE-Z.

This path provides an acceptable alternative to the installed piping with the
following limitation. The time to restore makeup will be less than 5.5 hours
(Reference 88).

4.11.4 Failure of cable between EE-PNL-FX-XFR and EE-PNL-FX-2 in the
Turbine Building

If a BDBEE has damaged the FX-Y-1A/B output cable to the ES bus where it is
routed through the Turbine Building, then the following alternate paths will be used
to provide FLEX electrical power.
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Eight 300" lengths of 4/0 cable with TPC connectors (FX-CABLE-D) will be used to
connect to EE-PNL-FX-3A (or EE-PNL-FX-3B) (at FLEX Platform) to 1A ES MCC
Unit 15A (EE-MCC-ES-1A-BK1). Eight adapter cables (FX-Cable-B1) are also
required. Both ES 480V power systems can be supplied for all FLEX needs using

this alternate connection strategy.

To isolate the failed cable, EE-PNL-FX-BK1 will be opened. EE-PNL-FX will be
energized by connecting four 30' lengths of 4/0 cable with TPC connectors (FX-
CABLE-B) between EE-PNL-FX-3A (or EE-PNL-FX-3B) to EE-PNL-FX-4 (both at
FLEX Platform). Four adaptor cables (FX-CABLE-D2) will also be required. EE-
PNL-FX can be energized to supply FX-P-2A or FX-P-2B, and FX-Y-1A/B auxiliary
loads using this alternate connection strategy. If this power supply method is used
the FLEX diesel generator voltage will be controlled at 103%.

This path provides an acceptable alternative to the installed power cable with the
following limitation, the time to restore makeup will be within 5.5 hours (Reference
88).

4.11.5 Loss of ability to feed OTSG with FX-P-2A, FX-P-2B or EF-P-1

If EF-P-1 has failed and FX-P-2A and FX-P-2B are also unable to provide
feedwater to the OTSG, then the B.5.b strategy (OP-TM-424-921) or the following
alternate method will be used to feed the OTSGs.

FX-P-3A or B will be set up to use river water. The discharge will be routed into the
Turbine Building using hose (FX-HOSE-X). The hose (FX-HOSE-X) will be
connected to the Main FW header using an adaptor (FX-HOSE-F-X6).

Main Feedwater valve FW-V-5A will be manually opened, and FW-V-17A will be
locally throttled open to control flow to the OTSG "A" Main FW nozzles. A similar
flow path through FW-V-5B and FW-V-17B can be used to feed OTSG "B".

This method provides an acceptable alternative for OTSG feedwater with the
limitation that raw water is used until NSRC water treatment equipment is
functional (Reference 88).

4.11.6 Loss of ability to makeup to the Spent Fuel Pool with FX-P-2A or FX-P-2B

If a BDBEE has damaged the FX-P-2A (B) flow path through the Turbine Building
to the spent fuel pool, then the following alternate method will be used to makeup
to the spent fuel pool.
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A parallel path from the discharge from FX-P-3A (or B) can be established using a
tee (FX-HOSE-F-X4), a valve (FX-V-306) and hose sections (FX-HOSE-X)
connected to the SFP makeup standpipe (located in the Fuel Handling Building).
The SFP makeup standpipe (reference 87) provides the flow path to a hose (FX-
HOSE-X) which is routed from the standpipe into the Spent Fuel pool.

This method provides an acceptable alternative for Spent Fuel Makeup. NSRC
water treatment equipment should be in service before makeup is required
(Reference 88).

4.11.7 "Asymmetric Cooldown"; If damage to equipment, or other conditions
delay the restoration of RCS Makeup (i.e. it is not expected to be restored
within 5 hours), then the following actions will be performed to maximize
the availability of single phase natural circulation and RCS heat removal
using one OTSG. |

» CLOSE MS-V-4A, MS-V-10A and MS-V-13A

» THROTTLE OPEN MS-V-4B to establish 5 to 10°F/hr cooldown
rate

If single phase Natural Circulation is maintained, RCS makeup is available and
pressurizer level has been restored to 100 inches, then operators will (1) Throttle
closed MS-V-4B and throttle open MS-V-4A to stabilize RCS temperature and
restore Natural Circulation in both loops.(2) Resume primary FLEX strategy using
both OTSGs for RCS cooldown to conditions in section 4.1.2.

If BOTH hot legs become saturated, then Boiler Condenser Cooling (Section
4.11.8) will be used for core cooling.

Basis: RCS heat removal from the "A" OTSG is temporarily terminated and a very
slow cooldown is initiated using the "B" OTSG. As RCS pressure continues to
lower, the fluid in the top of the "A" hot leg will flash to steam. This process can be
accelerated by the hot fluid being pushed out of the pressurizer, and rising to the
top of the "A" hot leg. The "A" hot leg inventory is used like the pressurizer to
minimize the RCS pressure reduction and makeup inventory to maintain the
reactor vessel (RV) and “B” hot leg subcooled (Reference 100, Vol. 3 Chapter llL.1,
Section 3.5).

4.11.8 "Boiler Condenser Cooling (BCC)": If loss of RCS inventory, an undesired
RCS cooldown or another cause results in saturated conditions in BOTH
hot legs, then the actions described below will be implemented to maintain
RCS heat removal and core cooling.
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BCC is a condition where the RCS is saturated and the RCS water level is above
the top of the active fuel and below OTSG upper tube sheet. Feedwater and
OTSG steam pressure control are available. Steam bubbles are generated in the
RV and flow up through the hot legs to the OTSG. The primary side steam in the
OTSG tubes is condensed in the OTSG.

In this ELAP contingency, when complete steam voiding of the hot leg "candy
canes" initially occurs, stable single phase natural circulation mode of RCS heat
removal will be interrupted.

The loss of primary to secondary heat transfer will cause RCS temperature and
pressure to rise. The PORV and RCS code safety valves will lift and discharge
steam to the RCDT and eventually to the RB (NOTE: Operators will "deep cycle"
the PORYV to minimize PORYV cycles).

During this period, the Atmospheric Dump Valves will be opened fully and FX-P-
2A or FX-P-2B will be placed in service to feed the de-pressurized OTSGs.

When the loss of RCS inventory lowers RCS water level such that there is steam
within the OTSG tubes (and EFW is available), boiler condenser cooling (BCC) will
begin.

If RCS inventory is controlled, BCC will maintain a stable RCS temperature at the
desired condition. The RCS remains saturated. The mitigation objective is to lower
RCS temperature and pressure as low as possible to maximize RCP seal reliability
without lowering RCS pressure to the pressure where Core Flood Tank nitrogen
injection could occur (256 psig) (Reference 36 result modified by the assumption
that CFT has heated up the RB ambient temperature at 24 hours after ELAP (from
Reference 11)). If CF-V-1A & B are closed, then there is not a lower bound on
RCS temperature. If CF-V-1A or B is open, then the hot leg vent valves will be
opened (i.e. to minimize the accumulation of non-condensable gases in the top of
the hot leégs) and RCS pressure will be stabilized above 250 psig. If EF-P-1 is not
available, then feedwater flow (versus OTSG pressure and water level) will be
adjusted to control RCS temperature.

After RCS temperature is stabilized, RCS makeup will refill the RCS and can
interrupt BCC. Loss of Primary to Secondary Heat Transfer (PSHT) and RCS
pressurization to the safety valves can be avoided by reducing RCS makeup and
limiting RCS water level below the point where RCS pressure and temperature
begin to rise.

Basis: Reference 100, Vol. 3 Chapter Iil.B
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5 MODE D FLEX Strateay

5.1

MODE “D”: The RCS is open to Reactor Building (RB) atmosphere through an
area greater than the “RCS Minimum Vent Area”. The MODE “D” Sequence of
Events is shown in Attachment 5D.

Reactor Core Cooling Strategy

5.1.1 Phase 1

If the fuél transfer canal is not filled, then BWST gravity drain provides the initial
means of core cooling and RCS inventory control (Reference 8).

At the most limiting initial condition (72 hours after reactor shutdown and RCS
water level at 24” above cold leg centerline), RCS will boil in as little at 15
minutes. Gravity drain flow from the BWST or SFP will be established to maintain
RCS water level. The flow will be controlled outside the reactor building using
local valve operation and remote level indication.

After an ELAP, the RCS will heat up to a boiling condition and water level will be
maintained. Core heat will be removed via steam flow through RCS openings. A
steam flow path capable of preventing any significant rise in RCS pressure can
be achieved with two OTSG upper inspection port covers removed or through the
spacer openings in one OTSG upper manway cover depending (Reference 8).

5.1.2 Phase?2

RB venting (using LR-V-3) will be initiated to limit RB Pressure to ensure gravity
drain RCS makeup capability remains adequate (References 11 and 8).

When the FLEX power supply is energized, FX-P-2A & B can be used to
maintain RCS water level. A flow rate of 56 gpm is sufficient to maintain RCS and
spent fuel pool level (Reference 23 Attachment 5).

5.1.3 Phase 3

Core is being cooled by steam relieved to RB atmosphere. RCS water level is
being controlled using non-borated makeup from a condensate source (CO-T-
1B) propelled by FX-P-2A or B. Based on different initial conditions, RCS water
level could be anywhere between 316’ elevation (24” on Drain Down level
Instrument) and 346’ elevation (Pressurizer Level at 376”) '

RB pressure is less than 7.5 psig. Steam is being released to atmosphere via
LR-V-3 (Reference 11)
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The quality condensate inventory will last at least one day (Reference 35). FX-P-
3A or B will be used to maintain CO-T-1B inventory.

NSRC water treatment equipment will be used when available to reduce the
minerals and suspended solids in the water being injected into the RCS and
spent fuel pool [Reference 35].

The fuel oil supply in DF-T-1 is sufficient for all FLEX strategy needs for more
than a week. NSRC can provide an indefinite supply.

5.1.4 Thermal Hydraulic Analysis

Analysis has been completed which demonstrates the feasibility and capability of
gravity drain core cooling from the BWST or the Spent Fuel Pool (Reference 8).

The following table provides the minimum BWST or SFP level, for a reactor
shutdown at least 60 hours, for a given RCS vent area (either one OTSG upper
primary manway open with 2” spacer and NES shield installed OR TWO OTSG
upper hand hole covers removed and fan/filter rig (Reference 140) installed).

Rx SD Greater
than 60 hours

Minimum BWST LEVEL (feet) for adequate
core cooling (RCS vent through spacers for 28.6
one upper OTSG manway)

Minimum SFP LEVEL (feet) for adequate
core cooling (RCS vent through spacers for 335.8
one upper OTSG manway)

Hr. of core cooling per foot of BWST 1.71
Duration (hr.) if BWST initial level is 52 feet 40.0
Hr. of core cooling per foot of SF Pool 4.21
Duration (hr.) if SFP initial level is 346 feet 43.0

These times demonstrate there is adequate time to place the FLEX power supply and
FLEX feedwater pumps (FX-P-2A & B) in operation.

5.1.5 Shutdown Margin Analysis

The reactor is shutdown and the RCS boron concentration is above Cold Shut
Down (CSD) boron concentration when the event begins.
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The RCS water level is maintained stable. When boiling occurs, RCS makeup
will be from a water source with boron concentration above 2500 ppmb (i.e.
BWST or Spent Fuel Pool) for less than 12 hours.

A highly borated water source is used initially to ensure RCS conditions (i.e.
water level) are stable. The evaporation process and highly borated makeup will
raise the boron concentration in the RV. To preclude potential core cooling
problems caused by boron precipitation, a non-borated water source is preferred
after 8 hours (Reference 57).

Process controls for recovery of DH system operation will ensure non-borated
water in DH system piping is managed to prevent a reactivity challenge when
forced flow with DH is restored (Reference 111).

5.2 Containment Strateqy

5.2.1 Phasel

The equipment hatch is installed whenever the time to boil is less than 45
minutes. When the hatch is removed, then maintenance personnel are prepared
to install the hatch within 45 minutes of notification (Reference 116). Emergency
operating procedures will ensure the hatch is installed and containment isolation
valves are closed as needed to provide a barrier between containment and the
outside environment (Reference 118).

5.2.2 Phase?

RB venting (through LR-V-3) will maintain RB pressure below the pressure rating
of any temporary RB closures (Reference 11 and 115).

If failures beyond the design considerations for FLEX occur and radioactive
material release is detected, then containment can be isolated by closure of LR-
V-3. '

5.2.3 Phase3

RB pressure is less than 7.5 psig. Steam is being released to atmosphere via
LR-V-3 (Reference 11).

5.2.4 Thermal-Hydraulic Analyses

Analysis completed using MAAP shows that venting the RB using LR-V-3 alone
can limit the peak RB pressure to 7.3 psig assuming the event occurs with the
reactor shutdown for 60 hours (Reference 11).
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5.3 Spent Fuel Cooling Strateqy

5.3.1 Phase 1

With minimum spent fuel pool water level (at low level alarm) and core offloaded
into the spent fuel pool, the spent fuel pool would take more than 11 hours to boil
and there is at least 93 hours before the spent fuel pool water level would reach
the top of the active fuel.

5.3.2 Phase?2

The fuel in the spent fuel pool is being cooled by steam relieved to FHB
atmosphere. FHB pressure is maintained near atmospheric by releasing steam to
atmosphere through the U2 FHB stairwell and access to FHB roof. Spent fuel
pool water level is being controlled using non-borated makeup from a
condensate source (CO-T-1B) propelled by FX-P-2A or B. Spent fuel water ievel
is between 20 and 24.7’ (SF-LI-1219). A flow rate of 56 gpm is sufficient to
maintain RCS and spent fuel pool water level. (Reference 23 Attachment 5)

A spent fuel pool steam vent path to atmosphere will be established through the
Unit 2 fuel pool area (Reference 119).

The spent fuel pool is a seismic class | structure located within a seismic class
aircraft impact hardened structure. The BDBEE will not adversely affect the
integrity of the pool, and therefore, spent fuel pool spray is not a required
mitigating strategy (Reference: NEI 12-06 RO Table D-3).

5.3.3 Phase 3

See section 5.1.3

5.3.4 Thermal-Hydraulic Analyses

When the reactor is not fully loaded, the “design basis” spent fuel pool heat load
is used (Reference 136 and section 9.4.1 in reference 53). This is the maximum
postulated heat load which is based on (1) a full core offload 134 hours after
shutdown and (2) a normal core offload (80 FA) 36 days after reactor shutdown
and (3) the long term heat load. The heat load of 8.9 MWTH is documented in
reference 136 Table 6.1. The spent fuel pool time to boil and time to TAF were
determined (Reference 23).

Page 44 of 167




Three Mile Island Unit 1 - Final Integrated Plan

SFP Condition Heat Makeup | SFP Water | Time to Time to
Load for boil-off Level Boil (HR) | TAF (HR)
(MW-y) (GPM) (Elevation)
FULL CORE IN SFP
(MODE D)
8.9 55.6 343.5 11.6 93
SFP at LOW LEVEL
ALARM
FULL CORE IN SFP
: (MODE D)
8.9 55.6 339.5 9.7 71.9

SFP LEVEL REDUCED for
RCS Makeup

5.4 Key Systems, Structures, Components

The station batteries and vital instrument systems as described in section 4.4.

5.5 Key Parameters (Instrum'entation)

The FLEX strategy will provide electrical power to maintain the following

instruments:

e A source range nuclear instrument to confirm adequate reactivity control

e A pressurizer level or RCS drain down instrument to monitor and control

RCS inventory

¢ Incore Temperature (consistent with commitment in GPUN response to
GL 88-17), available to monitor core heat removal.

o A RB pressure instrument to monitor RB conditions.

e A containment (RM-G-22 or 23) and spent fuel pool (RM-G-9)
radiation monitor.

e A spent fuel pool level instrument (SF-LI-1219 A or B).

area

The instruments located inside the RB which are required for the FLEX strategy

have been evaluated to confirm functionality with the expected RB ambient

conditions (Reference 76).
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The installation process for temporary RCS water level instruments (RC-LT-1037
& RC-LT-1138) will ensure electrical connections in the RB are sufficient for the
instrument function in post ELAP environment (Reference 126).

A portable radiation monitor will be used to monitor the steam effluent from the
spent fuel pool (Reference 119).

A portable radiation monitor will be used to monitor the steam effluent from the
reactor building (Reference 121).

A contingency plan has been established to obtain essential instrument readings
without vital AC power or vital instrument systems as required by NEI 12-06
5.3.3.1 (Reference 120).

5.6 MODED Strateqv Modifications for External Flood

For evaluation of the FLEX strategy, only 24 hours of preparation time is assumed
before the river level exceeds the height of the dike. The following plant conditions
will be established before the river level exceeds the height of the dike (304.5'
elevation at the ISPH) (i.e. would be the initial conditions if the ELAP or LUHS
occurred):

* RCS inventory will be maximized. The most desirable condition is to have the
Fuel Transfer Canal filled. The minimum RCS water level is above 3271’
elevation (i.e. top of RV flange or 76” Pressurizer Level or 84” Drain Down
Level). If the Fuel Transfer Canal (FTC) was filled, then FH-V-1A and B will
be open.

* RB equipment hatch is installed
* Containment closure has been completed
 Flood Barrier System in place

» Alternate air supply (EG-P-20A/B) for Aux & FH Bldg. Missile Shield Door
Seals is connected

* Reactor Shutdown (for > 84 hours)

* RCS is borated to RSD boron concentration
FLEX Preparations are completed:

 FX-T-2 is filled (approximately 5000 gallons)

* Power cables connected from EE-PNL-FX to FX-P-2A or B and from EE-PNL-
FX-1to FX-P-5A or B
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s FX-P-5A or B discharge hose is connected to FX-T-3
* FX-P-7 discharge hose is connected to FX-T-2

* FX-P-2A & B discharge hose is installed

* FX-V-203 is open and FX-V-213 is Closed

¢ Blind flanges removed at FX-V-210A & B

¢  HOSE from FX-V-208 to FX-V-113 is installed

e  Minimum of 200,000 gallons in CO-T-1A or CO-T-1B or Hotwell. Flow path to
FX-T-1 is lined up (e.g. CO-V-8 and CO-V-13 open)

o |f DW-T-2 level > 15’ then open DW-V-30 and DW-V-35, to make DW-T-2
available to FX-P-2A/B.

* Power cable connected from FLEX 480V panel to 1A RB H&V MCC (for
Industrial Cooler operation) is installed

o FX-P-3A, one FX-P-4 and one FX-Y-4 are relocated to the training center.
FX-TRUCK, FX-P-3B, at least one FX-P-4 and at [east one FX-Y-4 remain in
the FSF.

Prior to the river level exceeding 305 ft elevation (with or without ELAP),

* Condensate lineup (to FX-T-1A & B) is completed. CO-T-1A, CO-T-1B and DW-
T-2 will be lined up to the hotwell and FX-T-1 (CO-V-111A, DW-V-35, DW-V-30 &
CO-V-8 OPEN).

 Unprotected DC loads are isolated

5.6.1 Phase 1

When ELAP & LUHS occurs, DH cooling is lost. If the FTC is filled, then it will be
greater than 10 hours until either the RCS or SFP reaches boiling (Reference 23
-Appendix 5). If RCS water level is at the minimum (321’ elev.) at the minimum
time after reactor shutdown, then RCS boiling begins in 40 minutes (It would take
6 hours to reach TAF). Gravity drain from the BWST will be used to initially
maintain core cooling if FTC is not filled.

5.6.2 Phase?

Prior to river level exceeding 313’ elevation, the following actions will be
completed
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e Lineup for FX-P-2A & B is completed

o [f FTC is filled, then when boiling begins, RCS & SFP water level is
controlled at FX-V-101 using FX-P-2

e If FTC is not filled, then after 8 hours, RCS makeup is transitioned from
' gravity drain to FX-P-2A & B with flow controlled at FX-V-101

As river level approaches 313’ elevation, operators will withdraw from the
Intermediate Building, Auxiliary Building and lower elevations of the Control
Building: '

. If the FTC is not filled, then SF-V-41 is opened prior to exiting the building.

Containment conditions are not significantly affected until after RCS boiling
begins. Normal containment cooling (AH-C-1 or AH-C-1B) will be placed in
service within 4 hours to cool the containment atmosphere and limit the rise in
RB pressure to less than 5 psig. '

5.6.3 Phase 3

No modifications

5.7 MODE D Strategy Modifications for Earthquake

5.8

5.9

If the earthquake caused a failure of York Haven Dam, FX-P-6A or B can Vbe :
utilized to pump river water from ISPH into CO-T-1B to replenish the condensate
inventory.

MODE D Strategy Modifications for Tornado

If tornado damage causes loss of the BWST inventory, the spent fuel pool is used
for gravity drain core cooling.

MODE D Strategy Modifications for Extreme Cold

DW-T-2, CO-T-1A or CO-T-1B will be drained into the hotwell. Portable propane
heaters will be located around the hotwell in the condenser pit to maintain the
hotwell temperature above 40F.

If ice and snow prevent use of FX-P-3 to draw water from the river, FX-P-6A (6B)
will be utilized to pump river water into the hotwell to replenish the condensate
inventory. A portable propane heater will be used in the ISPH. The river channel to
the ISPH is well below river level and would not be obstructed by surface ice.
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6 MODE B FLEX Strategy

6.1

MODE “B”: The DH system is in service (DH-V-1, 2 & 3 were open) AND the RCS
is Filled (RCS Pressure > 20 psig). The MODE B Sequence of Events is shown in
Attachment 5B.

The Containment and Spent Fuel cooling strategy is the same as for MODE “A”

Reactor Core Cooling Strateqy

These conditions occur both during plant cooldown and during plant heat-up. The
OTSG will be used for RCS heat removal. The core cooling strategy is similar to
MODE “A” except as described below.

In all MODE “B” conditions, the OTSG water level is maintained at “flooded nozzle
conditions (between 97 and 99% operating range) (Reference 131 and 132). If an
ELAP occurred, the steam turbine driven EFW pump (EF-P-1) is not available to
maintain core cooling. In MODE “B”, the initial water level in the OTSG provides
RCS heat removal and core cooling. Actions will be initiated to promptly establish
feedwater to the OTSG using FX-P-2A or B. In-any MODE “B” event there is at
least 2.5 hours to initiate feedwater before natural circulation is interrupted
(Reference 52).The core will heat up the RCS, and the water in the OTSG will cool
the water in the tubes and initiate natural circulation. FX-P-2A or B will be used to
restore feedwater within 2.5 hours.

In a MODE “B” event, the heat-up of RCS fluid will cause RCS pressure to rise. To
prevent a challenge to RCS integrity outside containment (i.e. DH system) DH-V-
12A and DH-V-12B will be closed. A conservative evaluation of the peak RCS
pressure in these events concluded that RCS pressure would be less than 570
psig (Reference 52). The instruments and controls for the PORV are powered from
120V vital power and the PORYV is available for further defense in depth to limit
RCS pressure as needed.

In this event, RCS makeup must be restored but the priority is reversed from
MODE “A” events. FX-P-1A or FX-P-1B will be placed in service to maintain
Pressurizer water level. Emergency pressurizer heaters will be energized to
control the Pressurizer steam bubble and RCS pressure.

The post ELAP conditions are similar to MODE “A” but at lower RCS temperature
and pressure.

The strategy objective is to stabilize the reactor systems in the following
conditions, ensure actions are in progress to address consumable materials
(condensate, fuel oil and borated water), and develop an event specific recovery
plan.
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e Core Heat Removal via single phase natural circulation with one or both OTSGs
* Incore temperature 350 to 400°F ‘

* RCS Pressure 375 to 430 psig (PRESSURIZER temperature 440 to 450°F)

* PORYV available to mitigate rising pressure transient

* Pressurizer Level is 200 to 220 inches

o Core Flood Isolation Valves (CF-V-1A & B) are CLOSED

* MU-V-33A, B, C & D closed (if available)

* Total RCS leakage less than 3 GPM

* Reactor Shutdown (boron concentration is sufficient at ‘72°F)

» Cycle pressurizer heaters to maintain RCS Pressure

e FX-P-1A or B is operating. Recirc flow (FX-V-103A or B) is throttled or FX-P-1A
or B is operated periodically to maintain pressurizer level between 200 and 220
inches.

e FX-T-3 level is maintained above % full using DF-P-1C or DF-P-1D

» OTSG pressure A & B is being controlled between 10 & 30 psig locally with

" ADVs

* OTSG Level A & B is 285 to 305 inches (full range) is being maintained FX-P-2A
or B with flow control by FX-V-206A and FX-V-206B (TB 322)

» After spent fuel pool boiling occurs, throttle FX-V-101 (FX-P-2A or B flow to the
spent fuel pool) to maintain a constant SFP Level between 23.3 and 24.7 ft

Thermal-Hydraulic Analysis

Mode “B” conditions were evaluated (Reference 52) to establish the maximum
acceptable time for action to establish FW flow using FX-P-2A & B. The
evaluation of plant cooldown conditions provides bounding conclusion for the plant
heat up conditions because of the higher decay heat generation rate during plant

cooldown. An overview of the cases evaluated and the conclusions follows:

CASE #2: Plant cooldown is in progress and the Decay Heat System has just

been placed in service
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CASE#3: Plant cooldown has progressed to the end point, RC pumps have been

shut down and RCS draining (1103-11) is about to commence.

CASE 2 CASE 3
Initial Conditions
OTSG Pressure (psig) 15 -10
Assumed Time after Rx Shutdown
() 7 12
Thor F 252 140
Teowp F 250 138
RCS Pressure (psig) 250 45
DH status In Service In Service (no cooling
from OTSG)
RCP status 2 pumps operating All shutdown
Final Conditions
OTSG Pressure (psig) 105 85
Tuor F 361.4 346.3
Tcowp F 331.4 316.3
Time before NC is interrupted (min.) 162.3 287.4

Page 51 of 167




Three Mile Island Unit 1 - Final Integrated Plan

7 MODE C FLEX Strateay

MODE “C”: The RCS is not filled (RCS pressure < 20 psig) and the “RCS Minimum
Vent Area” is not available. There are two different strategies for MODE C. The
MODE C Sequence of Events for an ELAP during initial RCS draining is shown in
Attachment 5C-1 “BCC”. The MODE C Sequence of Events for an ELAP during
preparations for RCS fill is shown in Attachment 5C-2 “FLEX PORV Cooling”.

The Containment strategy is the same as for MODE “D”, and Spent Fuel cooling
strategy is the same as for MODE “A”.

7.1 MODE C-1 During Initial RCS draining — “Boiler Condenser Cooling”

7.1.1 Reactor Core Cooling Strategy

The activity to remove BOTH OTSG upper primary inspection port covers will be
prepared before RCS draining begins to minimize the duration in MODE “C”. The
manway removal process will be managed to (1) ensure the time from the initiation
of RCS draining (RCS press < 20 psig) untii BOTH OTSG upper primary
inspection port covers are removed is as short as possible, (2) ensure the manway
is removed before RCS water level is reduced below 136" in the Pressurizer, (3)
and ensure the Control Room is aware of critical status changes, in advance of the
potential loss of DH (Reference 126 and 130).

If a loss of DH occurs before BOTH OTSG upper primary inspection port covers
are removed, then the removal of the inspection port covers will continue
(Reference 126). Plant operating procedures should prevent MODE “C” conditions
during initial RCS draining. However, if the RCS vent area cannot be established,
then boiler condenser cooling (two phase RCS natural circulation and heat
removal via the OTSG) will be used to maintain core cooling.

The following actions will be implemented within 150 minutes to establish the
conditions for Boiler Condenser Cooling (BCC).

1. Restore power to vital instruments, and ES buses using the FLEX diesel
generators

2. Maintain RCS water level between 200 and 220" (Pressurizer level) to
support “boiler condenser cooling (BCC)” with the OTSG

a. Initially use gravity drain methods to maximize RCS water inventory
b. Open the hot leg vents

c. START FX-P-1A or B and THROTTLE to maintain PRESSURIZER
level
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3. Maintain OTSG secondary side conditions which support BCC
a. OPEN the ADVs
b. Using FX-P-2A or B maintain flow and OTSG Level > 75%

7.1.2 Thermal-Hydraulic Analysis

Analysis has shown that the expansion of the RCS inventory and steam
displacement of the water in the RV head is sufficient to intermittently transfer hot
RCS fluid over the top of the hot leg piping loop into the OTSG tubes which forces
colder water in the OTSG tubes back to the core. This heat transfer is sufficient to
prevent the RCS pressure from exceeding 30 psig and maintains core cooling,
with no additional RCS makeup or active OTSG cooling for more than 3 hours.
With the most limiting initial conditions (Pressurizer level at 136 inches, RCS
temperature at 100F and reactor shutdown for 72 hours), it would take more than
8 hours for RCS water level to boil down to TAF (Reference 52). Therefore, there
is adequate time to complete the actions to establish a power source, and place
the FLEX RCS makeup and FLEX OTSG feedwater pumps in service.
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7.2 MODE C-2 During preparation for RCS fill = “FLEX PORYV Cooling”

7.2.1 Reactor Core Cooling Strateqy

Before the last RCS opening is closed (e.g. OTSG upper manway), RCS
temperature will be less than 100F, Pressurizer level will be above 90 inches and
the reactor will have been shut down for more than 10 days. In these conditions,
if an ELAP occurred and no action was taken, the RCS water level could boil
down to the top of the active fuel (TAF) within 12 hours. For this event, the
mitigation strategy is to restore power to the vital power system and FX-P-1A or
B, and relieve core heat via steam flow through the PORV.

The BWST provides sufficient inventory for MODE “C” PORV cooling for more
than 100 hours (Reference 52), but efforts should continue to establish OTSG
secondary side heat removal capabilities. If the BWST is not available (tornado
damage), the Spent Fuel Pool will be used supply FX-P-1A or FX-P-1B until
water from an RCBT can be used for the borated water supply.

When the OTSG is available, then CLOSE the PORV, THROTTLE FX-P-1A(B) to
control RCS pressure and FEED & STEAM OTSG to establish RCS heat
removal

NOTE: If the reactor has NOT been shut down more than 10 days and the RCS
minimum vent area will be closed up (i.e. to support RCS fill), then contingency
actions will be implemented (until the RCS is filled) which ensure that if a loss of
decay heat removal occurs, both OTSG upper primary inspection port covers will
be removed before RCS boiling begins (i.e. MODE D ELAP strategy applies).

7.2.2 Thermal-Hydraulic Analysis

The PORYV has the capacity to relieve the steam flow to match the core decay
heat generation rate at 10 days after reactor shutdown even if the reactor was
NOT refueled (Reference 52).

The RCS makeup flow required 10 days after reactor shutdown is less than 34
GPM(Reference 52). FX-P-1A or B can provide > 35 GPM makeup to the RCS
with RCS pressure at 2500 psig (Reference 16).
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8 ALL MODES design considerations

8.1

Electrical Analysis

DC load shedding after ELAP will maintain essential instrument power (Vital Buses
(VBA and VBB)) available for more than 6 hours (Reference 7). This strategy is -
contingent upon actions to decelerate Main Turbine rotation, vent hydrogen from
the main generator and shutdown the DC powered main turbine lube oil pump
(LO-P-6). In plant conditions other than MODE “A”, these actions are not required
and the station battery capacity is not challenged by these large DC motors.

FX-Y-1A or FX-Y-1B will be started, and 1P 480V switchgear, 1S 480V
switchgear, 1A ES MCC, 1B ES MCC and A & B battery chargers will be
energized in less than 4 hours.

The FLEX diesel generator (FX-Y-1A or B) has the capacity to handle all FLEX
power requirements including instrumentation power, emergency lighting, portable
ventilation and FLEX pump motors (References 23 Appendix 3, 14 and 61).

FX-Y-1A or B will be started with fuel oil stored in the FLEX diesel generator day
tank (FX-T-3). The minimum tank volume will support full load operation for 3
hours (Reference 21). After 1B ES MCC is energized from FX-Y-1A or B, ES
Diesel Fuel Transfer DF-P-1C is used to transfer fuel to FX-T-3 from DF-T-1.

8.2 Consumable Fluid Sources

8.2.1 Condensate

The Condensate Storage Tanks (CO-T-1A and CO-T-1B) each contain a
minimum of 216000 gallons which is immediately available (normal line up) to
EF-P-1. CO-T-1B is normally lined up to FX-T-1A & B. CO-T-1A can be made
available to FX-T-1A & B by opening CO-V-111A. These tanks are designed to
withstand seismic forces (SSE) and are capable of withstanding the external
hydrostatic forces from a Probable Maximum Flood. These tanks can withstand
the BDBEE tornado hazard wind load. Both tanks can withstand most BDBEE
tornado missile, but only CO-T-1A is fully protected (Reference 33).

The Main Condenser hotwell (CO-C-1) contains more than 31,000 gallons of
secondary condensate following an ELAP. The hotwell can be made available to
FX-T-1A & B or EF-P-1 by opening CO-V-8. This tank is not designed to
withstand seismic forces. The hotwell is located within a structure which is
qualified for the BDBEE seismic or tornado event. The hotwell (below 320’
elevation) is shielded from tornado missiles by surrounding structures and
components.
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The demineralized water storage tank (DW-T-2) typically contains more than
232,000 gallons. This inventory can be made available to FX-T-1A & B or EF-P-1
by opening DW-V-35. This tank is not designed to withstand seismic forces or
tornado missiles.

The Susquehanna River provides the long term water supply. NSRC water
treatment equipment will be used when it is available. The short term effects of
the use of poor quality water for OTSG feedwater or Spent Fuel Pool Makeup will
not prevent successfully maintaining core cooling and spent fuel cooling
(Reference 35).

8.2.2 Boréted Water

The Borated Water Storage Tank (BWST) contains a minimum of 237,000
gallons of water with a minimum boron concentration of 2500 ppmb above 324’
elevation. The BWST can be made available to FX-P-1A or FX-P-1B by opening
four valves located in the Fuel Handling Building basement (SF-V-19, 20, 36 and
SF-V-87). This tank is designed to withstand seismic forces (SSE) and is capable
of withstanding the external hydrostatic forces from a BDBEE flood (Reference
39). The BWST is not protected from tornado missiles.

The Spent Fuel Pools (SF-T-2A and SF-T-2B) are a common source (the gate
between the pools is not installed) which contains more than 15,725 gallons per
foot of water with a boron concentration above- 2500 ppmb. Between 339.5 ft.
elevation and the minimum normal-level (343.5 ft. elevation), the pool contains
more than 62000 gallons which is available to FX-P-1A or FX-P-1B by opening
three valves located in the Fuel Handling Building (SF-V-38, 37 and SF-V-87).
The spent fuel pool is designed to withstand seismic (SSE) forces and is located
within a Seismic Class I aircraft impact hardened structure and is not adversely
affect by river flood water up to 320’ elevation.

Reactor Coolant Bleed Tank (WDL-T-1C) typically contains more than 50,000
gallons of water with a boron concentration above 2200 ppmb. This inventory can
be made available to FX-P-1A or FX-P-1B using WDL-P-6C and temporary hose
connections. WDL-T-1C is designed to withstand seismic (SSE) forces and is
located within a Seismic Class | aircraft impact hardened structure (Auxiliary
Building) which is protected for river level up to 313.5 ft elevation.

8.2.3 Fuel Qil

The Diesel Fuel Storage Tank (DF-T-1) contains at least 25000 gallons of diesel
fuel. The fuel can be distributed to the FLEX diesel generator or portable
equipment needs using a diesel fuel transfer pump (DF-P-1C or DF-P-1D) and
temporary hoses. DF-T1 is designed to withstand seismic (SSE) forces and is
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located underground where it is protected from the effects of tornado. Fuel is
transferred to an above ground storage location (FX-T-2) in advance of a flood
event (Reference 69).

8.3 Equipment Operating Conditions

Ambient temperatures for FLEX equipment operation in the Control Building (CB),
Intermediate Building (IB) and Turbine Building (TB) will be maintained within
acceptable limits using passive and active means of portable ventilation
(Reference 13 and 123).

Fresh air from outside the facility will be circulated through each of the following
areas to limit ambient temperature and prevent accumulation of undesired gases
(e.g. CO; in control room or hydrogen in battery rooms):

CB 355: Control Room
CB 338: Vital Instrument systems

CB 322: FLEX RCS makeup pumps, AC power distribution, AC and DC
Instruments and power.supplies

TB 322: FLEX Diesel Generators and electrical distribution equipment

IB 295/305: EFW and ADV (not required in MODE B,C or D)

8.4 Deployment of portable equipment

8.4.1 Longterm Borated Water Supply (RCS Makeup)
Reference 69 and Attachment 4 Sheets 4 & 5

Borated water for RCS makeup is primarily obtained from the BWST. The limiting
condition to resupply borated water occurs if a tornado makes the BWST
unavailable, and the spent fuel pool is used as the borated water source. After
the initial makeup from the spent fuel pool, adequate RCS inventory can be
maintained without RCS makeup for greater than 72 hours (Reference 39).

Condensate will be obtained from the river (Attachment 4 sheet 5). The river
water will be filtered and demineralized using NSRC water treatment equipment.
The clean condensate will be used with NSRC mobile boration equipment to
prepare borated water. Borated water from the NSRC tank will be pumped to
FX-P-1A or FX-P-1B using FX-P-4 (Reference 39). The NSRC water treatment
and borated water addition equipment will be on site within approximately 24
hours, and can be placed in service within 48 hours.
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8.4.2 Long term Condensate Supply (OTSG Feedwater & SFP Makeup)
Reference 35 and Attachment 4 Sheets 3 & 5

Condensate is used for OTSG heat removal and spent fuel pool makeup. One or
more of the primary sources (CO-T-1A, CO-T-1B & DW-T-2) will be available
depending on the effects of the external event hazard (Reference 33). In any
event, the installed condensate sources will provide at least a 24 hour supply.
Before the available condensate supply (CO-T-1A, CO-T-1B and DW-T-2) is
depleted a long term supply will be established [Reference 35].

If the river is accessible and level is sufficient, then a portable diesel driven pump
(FX-P-3A or FX-P-3B) will be placed on the ramp adjacent to the river across
from the North Office Building (NOB) and used to supply river water to CO-T-1B
or the hotwell.

The alternate method is to stage a portable diesel generator (FX-Y-3) outside the
ISPH to provide power to a portable electric submersible pump (FX-P-6A or B)
suspended in the Intake Screen and Pump House (ISPH) intake channel at 268’
“elev. This pump and hose can supply river water to CO-T-1B or the hotwell.

8.4.3 Fuel Supply for FLEX Diesel Generators & Portable Equipment

Reference 69 and Attachment 4 Sheet 1

After an ELAP, fuel will be transferred from DF-T-1 to FX-T-2, FX-T-3 or FX-T-4
using one of two transfer pumps (DF-P-1C and DF-P-1D). One of these pumps is
powered from station ES AC power and one is powered from the station DC
system. Each of these positive displacement pumps has a nominal capacity of 10

gpm.
- Fuel supply to FX-Y-1A & B (non-flood)

After the event occurs, operators connect hoses to provide a flow path from DF-
P-1C & DF-P-1D to fill FX-T-3. The fuel supply from DF-T-1 to FX-T-3 can be
established within 2 hours of the start of the FLEX Diesel Generator. The full load
fuel consumption rate of FX-Y-1A or FX-Y-1B is 35 GPH (Reference 3). The
standby minimum inventory of 105 gallons in FX-T-3 (> 7/8 full) will provide at
least 3 hours before resupply is required

Fuel supply to FX-Y-1A & B (flood)

In preparation for a flood, FX-T-2 is filled from DF-T-1 using DF-P-1C or DF-P-1D
(Reference 96). More than 5,000 gallons will be transferred into FX-T-2 and this
action will be completed before the river level exceeds the height of the dike. If

Page 58 of 167




Three Mile Island Unit 1 - Final Integrated Plan

operation of FX-Y-1A or B is required, FX-T-3 level will be maintained by gravity
drain and by using fuel transfer pumps FX-P-5A or 5B. These pumps have a
nominal capacity of 4.5 gpm

Fuel supply for portable FLEX equipment:

FX-T-4 (200 gallon fuel tanks in the bed of FLEX truck) is used to distribute fuel to
the portable equipment. FX-T-4 can be filled from DF-T-1 using DF-P-1C or DF-P-
1D and hoses to the truck outside the service building. The FX-T-4 fuel oil transfer
pump (FX-P-8) has a capacity of at least 15 gpm. The largest portable tank (FX-Y-
3 is 200 gallons) can be refilled in less than 15 minutes. This fuel distribution
method can be established in time to support all required FLEX functions:

a. Portable diesel driven pumps (FX-P-3A and FX-P-3B) each have a 175 gallon
fuel tank and a full load consumption rate of approximately 7.6 gph. One of
these pumps is required no sooner than 26 hours into the event (Reference 19)
and the initial fuel supply will last 23 hours. '

b. Portable Diesel Generator (FX-Y-3) has a 200 gallon fuel tank and a full load
consumption rate of approximately 25 gph. This diesel generator is required
no sooner than 48 hours into the event (Reference 19) and the initial fuel
supply will last 8 hours.

c. Portable Diesel Driven Pumps (FX-P-4) have approximately 1 gallon fuel tank
and a full load consumption rate of approximately 0.4 gph. This diesel
generator is required no sooner than 48 hours into the event. The tank will be
maintained empty and filled prior to use.

d. Portable Diesel Generators (FX-Y-4) have a 3.4 gallon fuel tank and a full load
consumption rate of approximately 0.6 gph. This diesel generator is required
no sooner than 24 hours into the event. The diesel fuel tank will be maintained
empty and filled from FX-T-4 when required.

e. The SAFER Mobile Water Treatment Unit includes a diesel generator. The unit
has a 90 gallon fuel tank and consumes approximately 6.7 gph. The SAFER
Mobile Boration unit includes a diesel generator. The unit has a 70 gallon fuel
tank and consumes approximately 17.5 gph. The SAFER Mobile Water
Treatment and Mobile Boration Units are required no sooner than 48 hours into
the event and the tanks will be initially filled when the equipment arrives at TMI.

Page 59 of 167




8.5

8.6

8.7

Three Mile Island Unit 1 - Final Integrated Plan

Personnel Habitability

Portable fans will be used to provide cooling and ventilation of the control room
(Reference 13). The ambient conditions in the EFW and ADV area (IB 295) will
remain within acceptable limits without active means (Reference 123), and will be
improved by use of portable fans (Reference 13).

Lighting

All field operators carry a flashlight while on duty. Battery backed emergency
lighting is available in most plant areas where action is required during the initial
hours. Installed AC emergency lighting will be energized by FLEX diesel. Portable
lighting is staged for emergency use. The complete FLEX lighting plan is
described in Reference 62.

Communications

Ops radios in "talk around" mode, the "Red" page system (VBB) and sound
powered phones will be used to provide communications for mitigation actions.
The complete FLEX On Site Communications plan is described in Reference 63.

Satellite phones will be used by control room to notify offsite governmental
agencies and emergency support resources. The Off Site Communications plan
after a BDBEE is described in Reference 65. This plan and the response to NTTF
recommendation 9.3 (Reference 109) are outside the scope of NRC Order EA 12-
049 but emergency response actions are coordinated.
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9 Protection and Deployment of Portable Flex Equipment

9.1

9.2

9.3

All portable components used for FLEX are described in Attachment 2B. This list
includes the component description, the engineering basis for the component
design, the FLEX function, the external hazards & plant mode in which this
component is required, the basis for protection in the stored location, and the
action required if the component is not available.

Exelon has committed to the domestic nuclear industry to make their portable
FLEX equipment available to other utilities that may need it during a BDBEE
event. INPO is maintaining the Phase 2 portable FLEX equipment lists for all
nuclear utilities in the U.S.

Access and deployment concerns
9.3.1 Access through security barriers

The site security staff will respond to an external event by attempting to
communicate with the Ops Shift Manger. If communications systems are not
functioning, the security staff will send a representative to the control room.

The security staff will assist operations by (1) ensuring access for operators or
equipment and (2) opening doors for ventilation (Reference 72).

9.3.2 Potential Effects of Soil Liquefaction

Geomatrix Consultants performed an assessment for the potential for earthquake-
induced liquefaction and associated ground failure at Three Mile Island. For this
analysis, several scenarios that varied ground shaking and ground water levels
were examined to assess the sensitivity of liquefaction under different soil
conditions. The primary consequence of liquefaction at the site is expected to be
ground settlement. Higher river water levels increase the magnitude of settlement.
For a licensing basis flood river level, the magnitude of ground settlement is
expected to be 1-in or less. With settlement of this magnitude, there is reasonable
assurance that the FLEX equipment and the deployment of the temporary FLEX
equipment will not be adversely affected during an earthquake (Reference 37).

9.3.3 "External Flood Event"

All FLEX actions for an external flood event (1) are performed prior to the ELAP
event based on FLEX design flood period of preparation (24 hours), (2) are
performed above 320 ft elevation or (3) are were evaluated in the following:
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After the water recedes below site grade, a portable diesel driven pump (FX-P-3A
or B) will be moved from the training center (or Flex Storage Facility) to the ramp
next to the river located west of the NOB. The pump and NSRC supplied water
filtration equipment will be used to provide a continuous condensate supply to CO-
T1B. Debris removal may be required on the road or the river ramp. There is
sufficient time. There is at least five days of water in the condensate pit after the
water recedes to reliably accomplish this task. (Reference 35)

9.3.4 "Earthquake’

All FLEX actions for an earthquake (1) are accessed and performed inside
structures designed for a SSE or (2) were evaluated to ensure there is reasonable
assurance the actions can be completed in the time frame required. Where
earthquake damage could impede travel paths aliermate pathways are available.

Accessibility for actions within the Turbine Building was confirmed (Reference 42).
Accessibility for actions within Class I building was confirmed (Reference 71).
9.3.5 "Tornado"

All FLEX actions for a tornado event (1) are accessed and performed inside
tornado hardened structures or (2) were evaluated to ensure there is reasonable
assurance the actions can be completed in the time frame required.

Accessibility for actions within the Turbine Building was confirmed (Reference 42).
9.3.6 "Snow, Ice and Extreme Cold"

Pathways have been incorporated into the site snow removal plan (reference 133).
MA-TM-1003 "Snow and Ice Removal Plan"

An assessment of the requirements to ensure adequate pathways was performed
for all areas with FLEX actions outside of plant structures. Based on that review,
there is reasonable assurance that pathways will be available. In addition, and
equipment is staged for debris removal if required (Reference 64 and 127).

Fuel Supply for Portable Equipment

The FLEX Truck with the diesel fuel tank (FX-T-4) and transfer pump (FX-P-8) in
the truck bed will be used to transport fuel obtained from DF-T-1 (or FO-T-1 or FO-
T-2) to each portable diesel component. The fuel supply plan reviewed fuel
delivery capability and equipment fuel consumption rates to ensure an adequate
fuel supply is maintained for all required functions (Reference 69).
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10 Offsite Resources

10.1 The National SAFER Response Center (NSRC) will be contacted by the Exelon
Duty Manager and a significant inventory of equipment will be transported to the
TMI staging area at Lancaster Airport. The complete list of equipment available is
described in references 56 and 68.

10.2 Any equipment delivered to Lancaster. Airport can be transported to TMI. The
Lancaster Airport Staging Area will be prepared to use helicopter transport of any
of the equipment to the TMI South Parking Lot.

10.3 To support the transfer of NSRC equipment from Lancaster Airport to TMI, a
Special Congested Area Plan was prepared and approved by the Federal Aviation
Agency (FAA) (Reference 103). The initial plan was approved on June 25, 2015
and is updated annually.

10.4 The TMI strategy utilizes NSRC support for long term consumables and support
for recovery efforts. NSRC equipment is not required within 72 hours except for
water treatment and the mobile boration skid (Reference 128). NSRC will deliver
the equipment to the site within 24 hours of notification.

10.4.1 Water treatment equipment (Reference 54) will be delivered and staged
outside of PA Gate 12. This equipment will be used (Reference 122) to
remove particulate, dissolved solids and minerals from river water before it
is transferred into CO-T-1B or the hotwell. This clean water source will
also be used to prepare borated water.

10.4.2 A mobile boration skid (Reference 55) will be delivered and staged outside
of Protected Area gate 12. This equipment will be used (Reference 122) to
prepare borated water (between 2500 and 2700 ppmb) and transfer
borated water to the suction of FX-P-1A or B.

10.4.3 In a flooded condition or if Three Mile Island is otherwise not accessible, a
fuel container with 500 gallons of diesel fuel will be transported by air and
placed on the south east area of the control building roof. A hose
connected to the container will be routed into the Turbine Building through
the personnel door at the south end of the Turbine Building 355' elevation
and down the southwest stairwell to FX-T-2.

Page 63 of 167




Three Mile Island Unit 1 - Final Integrated Plan

11 Programmatic Elements

11.1 Qverall Program Document

TMI document CC-TM-118-1001 (Reference 67) will include the content of the FIP
and maintain a current description of the FLEX strategy. This document will be
used along with Exelon fleet document CC-AA-118 (Reference 98) to maintain the
site specific and industry wide commitments.

The processes for changes to plant design or operating procedures will maintain
the FLEX strategy as described in this document or changes in strategy will be
screened to ensure that any changes meet the standard in NEI 12-06 RO 11.8.3.

Future changes to the FLEX strategies may be made without prior NRC approval
provided 1) the revised FLEX strategies meet the requirements of NEI 12-06, and
2) an engineering basis is documented that ensures that the change in FLEX
strategies continues to ensure the key safety functions (Core and SFP cooling,
Containment integrity) are met.

11.2 Implementing Procedures

The procedures for implementing the FLEX strategy are maintained using the
standards for emergency procedures. The requirements of 1001E “Maintenance
Program for EP Usage Level Procedures” (Reference 139) apply.

TMI performed validation in accordance with industry developed guidance to
assure required tasks, manual actions and decisions for FLEX strategies are
feasible and may be executed within the constraints identified in the Final
Integrated Plan (FIP) for Order EA-12-049 (Reference 104). The performance of
the FLEX mitigating strategy was validated based on the administrative required
minimum shift staffing level (Reference 137).

The FLEX equipment lineup is shown in OP-TM-919-000 (Reference 107). The
procedures which implement the major elements of the FLEX strategy are listed
in the table below. ‘
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PROCEDURE TITLEV DESCRIPTION OF THE FLEX STRATEGY ELEMENT(S)
# IMPLEMENTED
This procedure implements preparations to mitigate an
OP-TM-AQOP- | Flood ELAP/LUHS during an external flood event (Reference
002 section 4.6 and 5.6).
‘ This procedure implements actions in response to an
OP-TM-AOP- earthquake.
Earthquake
003 1) Close CO-V-13 and CO-V-24
2) lsolate failed piping if the event causes a Fire Service
piping rupture in a Class | bldg.
This procedure implements actions for a tornado
OP-TM-AOP- 1) If a tornado WARNING is issued, then CLOSE MS-
004 High Winds / Tornado V-36A, B, C, & D.
2) If CO-T-1B is damaged, then CO-V-176 is closed
to minimize the loss of condensate.
This procedure directs initial actions to manage CB
OP-TM-AOP- ) temperature after a loss of ventilation or cooling, and
034 Loss of CB Cooling initiates OP-TM-919-952 to utilize portable ventilation.
(Reference 13)
This procedure
1) Initiates procedures to use of FX-P-2A or B for
OP-TM-AOP- | Loss of Spent Fuel Pool SFP makeup '
035 Cooling 2) Establish a monitored vent path of SFP area to
prevent pressurizing FHB
3) If spent fuel pool reaches boiling, then SFP
level is maintained in a stable band
OP-TM-EOP- This is the primary emergency procedure for the ELAP
012 event
Station Blackout
(for events which occur when DH is not in service)
(Reference Section 4).
OP-TM-EOP- | Loss of Decay Heat This is the primary emergency procedure for the ELAP
030 Removal

event if it occurs when DH is in service (Reference sections
5,6 and 7)
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PROCEDURE
#

TITLE

DESCRIPTION OF THE FLEX STRATEGY ELEMENT(S)
IMPLEMENTED

1102-1

Plant Heat-up to 525F

Ensure OTSG level remains > 97% until OTSG pressure is
greater than 150 psig

1102-11

Plant Cooldown

Ensure OTSG level remains > 97% when OTSG pressure
is less than 150 psig

1103-11

RCS Wa’ger Level Control

Ensures plant conditions are controlled to support ELAP
mitigation strategy, if it should occur at any time.

o Ensure removal of BOTH OTSG upper primary
inspection port covers is closely coordinated
with the initiation of RCS draining

e Ensure “RCS MINIMUM VENT AREA” is
established whenever RCS is drained.

e Ensure RCS temperature is less than 100F,
PRESSURIZER level above 136” and OTSG
level > 97%, UNTIL “RCS MINIMUM VENT
AREA” is available

e Ensure RB Vent (LR-V-3) is enabled prior to
draining RCS

When RCS is open to RB atmosphere and RV “time to boil”
is less than ONE hour, then ensure BWST & SFP lineup
and operator briefing supports the ability to initiate gravity
drain core cooling within 15 minutes.

Ensure Reactor has been shut down for > 10 days, PZR
level > 90” and PORYV is operable prior to reducing RCS
vent area below MINIMUM (i.e. installing last OTSG upper
primary manway or hand hole covers), or specific
contingency plan has been implemented where BOTH
OTSG upper primary inspection covers could be removed
after a loss of DHR but prior to RCS boiling.
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PROCEDURE TITLE DESCRIPTION OF THE FLEX STRATEGY ELEMENT(S)
# IMPLEMENTED
1401-4.4C Rgmove OTSG.Upper Ensure covers are removed if task is in progress and a loss
Primary Inspection Port
of DH occurs
Covers
1410-Y-60 Reactor Building , L : . .
: Provides direction to re-install hatch with 4 bolts foliowing a
Equipment Hatch
. loss of decay heat removal
Removal and Installation
This procedure implements proactive actions which
enhance the reliability of the ELAP mitigation strategy in
extreme temperature events.
OP-TM-108- e Avoid MODE “C” if severe weather is forecast.
Severe Weather . . .
111-1001 o Ensure ELAP mitigation material are available (e.g.
propane) if severe cold is forecast
e Consider staff augmentation during periods of severe
weather '
OP-TM-122- Inflate AUX & FHB Door lncluqes l.Jse of portabl.e air compressors (EG-P-20A & .B)
901 Seals to maintain adequate air pressure at the door seals during
a flood with an ELAP
OP-TM-220-
917 BWST Gravity Drain This procedure describes how to maintain core cooling
Core Cooling using the BWST if the RCS minimum vent area is available.
OP-TM-220- ; ; P ;
. . This procedure describes how to maintain core cooling
918 SFP.GraVIty Drain Core using the SFP inventory if the RCS minimum vent area is
Cooling .
available.
OP-TM-244- Provides direction to complete containment isolation with
Containment Isolation ELAP condition. This process is applicable when RCS
901 e
temperature is initially above 200F.
OP-TM-244- Provides direction to complete close the containment
911 Containment Closure boundary with ELAP condition. This process is applicable

when RCS temperature is initially below 200F.
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PROCEDURE

DESCRIPTION OF THE FLEX STRATEGY ELEMENT(S)

# TITLE IMPLEMENTED
OP-TM-322- Emergency Vent & Provides the direction to vent the hydrogen from the main
901 Purge of Main Generator | generator and minimize the risk of a hydrogen explosion
Hydrogen after an ELAP.
This procedure reenergizes 1A RBHV MCC using FLEX
OP-TM-823- . diesel and describes operation of RB normal cooling
901 RB Normal Cooling . . .
without offsite power (closed cooling & evaporative coolers) for use during a
P flood and ELAP condition with RCS open to RB
atmosphere.
OP-TM-919- Energize 1P and 1S Prep and start FX-Y-1A (B) and energize FLEX distribution
901 480V ES SWGR from Panels, 1P 480V SWG, 1S 480V SWG, 1A ES MCC and
FX-Y-1A or FX-Y-1B 1B ES MCC. Monitor & control DG operation
OP-TM-919- ;Erg;rgl]:l)z(e\;? AE;VFI\)?_C\:((_; Provides direction to energize the 1C ESV MCC to allow
902 1B operation of CF-V-1A and CF-V-1B and MSIV's.
Provides direction to energize 1A and 1B Radwaste MCC
Energize 1A and 1B using jumper & cross tie. 1A Radwaste MCC is needed for
OP-TM-918- | Radwaste MCC from MU-V-33A, B, C, or D.
903
1A ESV MCC The possible 1B Radwaste MCC loads include WDL-P-6C
and EG-P-20A/B.
Energize 1A ESF Vent
SOZ_TM_M & MCC and BWST Provide power to BWST immersion heaters
Immersion Heaters
Provide direction necessary to strip DC loads to preserve
OP-TM-919- battery capacity until FX-Y-1A or FX-Y-1B is placed in
906 DC Load Management service. This procedure implements to DC load shed plan

described in Reference 7 for an ELAP event in any mode.
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PROCEDURE

DESCRIPTION OF THE FLEX STRATEGY ELEMENT(S)

# TITLE IMPLEMENTED
This procedure provides direction for how to obtain the
following parameters without vital AC power or vital
instrument systems.
OP-TM-919- Alter.ngte Me_t.hods for e RCS Pressure
907 obtaining Critical o Core Exit Thermocouples
Parameters e Pressurizer Level
o RCS drain down level
o OTSG A & B full range level
o OTSG A or B Pressure
o RB Pressure
Provides direction for using FX-P-1A or FX-P-1B for RCS
OP-TM-919- RCS Makeup using makeup through HPI lines C & D. Suction to FX-P-1A or
911 FX-P-1B may be aligned from the BWST (preferred), Spent
FX-P-1A or FX-P-1B Fuel Pool, or NSRC (National SAFER Response Center)
equipment.
RCS or SFP Makeup Provides direction to using FX-P-2A or FX-P-2B for RCS or
OP-TM-919- using FX-P-2A or FX-P- | SFP makeup. This non-borated water source is only used
912 2B (OTSGs NOT to maintain level to compensate for steam losses after
Available) boiling. '
Using WDL-T-1C as
OP-TM-919- Alternate Source This procedure provides direction to lineup WDL-T-1C as
913 an alternate suction source to FX-P-1A or FX-P-1B.
to FX-P-1A or B
OP-TM-919- Spent Fuel Pool Makeup Provides direction to u.sing FX-P-2A or FX-P-2B for. Spent
914 . Fuel Pool makeup. This non-borated water source is only
using FX-P-2A or B o
. used to maintain SFP level to compensate for steam losses
(OTSGs Available) -
after boiling.
OP-TM-919- OTSG Feedwater using | Provides direction to feed OTSG's using FX-P-2A or FX-P-
921 FX-P-2A or FX-P-2B | 2B from the CO-T-1A, CO-T-1B, DW-T-2 or Hotwell.
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PROCEDURE
#

TITLE

DESCRIPTION OF THE FLEX STRATEGY ELEMENT(S)
IMPLEMENTED

OP-TM-919-
922

Makeup from Raw Water
Sources

1. This procedure provides direction to makeup to
CO-T-1B or the Hotwell from Fire Service, river
water using FX-P-3A or B (taking suction at ramp
outside gate 128), or river water using FX-P-6A or
B (taking suction from ISPH). This includes
provisions for use of NSRC water treatment
equipment.

2. This procedure provides direction to provide
feedwater for RCS heat removal using FX-P-3A or
FX-P-3B drawing water from the river, temporary
connection to Main Feedwater and control using
FW-V-17A & B

3. This procedure provides direction to provide Spent
Fuel Pool makeup using FX-P-3A or FX-P-3B
drawing water from the river

4. This procedure provides direction to utilize NSRC
mobile boration equipment, FX-P-4 and connection
to FX-V-111 to provide a borated water supply for
using FX-P-1A or FX-P-1B for high pressure RCS
makeup.

OP-TM-919-
923

Condensate Heating

1. This procedure provides direction to transfer CO-T-
1A and DW-T-2 to the hotwell, and provide heating
for CO-T-1B and the hotwell from Main Steam in a
Cold Weather Event with OTSG available.

2. This procedure provides direction to transfer CO-T-
1A, CO-T-1B and DW-T-2 to the hotwell, and
provide heating for the hotwell using temporary
propane heaters in a Cold Weather Event with
OTSG not available.

OP-TM-919-
924

Pre-Operational Lineup
for FX-P-2A or FX-P-2B

Provides direction to prepare to use FX-P-2A or FX-P-2B.

| This includes installation of hoses and temporary cable, as

well as valve lineup, AND removing blind flanges on pump
suction if preparation is in advance of a predicted flood.
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PROCEDURE TITLE DESCRIPTION OF THE FLEX STRATEGY ELEMENT(S)
# IMPLEMENTED
OP-TM-919- I;";'_T_tzlrzj:neé (;IFI—eF\)/iI (|3nor Provides direction to transfer fuel oil from DF-T-1 to FX-T-3
931 DE-P-1D or FX-T-4 using DF-P-1C or DF-P-1D.
OP-TM-919- FX-T-2 Fill using DF-P- Provides direction to fill FX-T-2 from DF-T-1 using DF-P-1C
932 1C or DF-P-1D of DF-P1D during flood preparation phase

Provide direction to transfer Fuel Oil to FX-T-3 from FX-T-2
OP-TM-918- Maintain Level in FX-T-3 | using FX-P-5A or FX-P-5B during ELAP conditions.
933 using FX-P-5A or B

This procedure describes use of RB vent path to limit the
OP-TM-919- Vent of RB Atmosphere rise in RB pressure after an ELAP which occurs when the
941 P OTSGs are not available for core cooling. Portable

radiation monitoring of the effluent is established.

This procedure provides guidance to maintain control room
OP-TM-919- FLEX Ventilation for habitability, limit hydrogen concentration in station battery
952 Control Buildings. rooms and provide cooling for FLEX equipment and vital

instrument systems, after an ELAP.

I This procedure provides guidance to open doors and to
OP-TM-919- FLEX Ve.ntllatlon for . use portable ventilation in the Turbine and Intermediate
Intermediate and Turbine o . . . C
953 Buildings Buildings to provide equipment cooling and maintain
gs- personnel accessibility, after an ELAP.

11.3 Training

Licensed and non-licensed operator initial and continuing training programs
provide training on FLEX strategy implementing procedures. Continuing training
on FLEX strategy implementing procedures will be completed every two years.

11.4 Unavailability management

The component specific “unavailability response” is described in Attachment 2.

The unavailability response in Attachment 2 is required during plant conditions
when the component is credited for mitigation. The “External Event Hazard” and
“Plant MODE” column distinguishes the scope of hazards and plant conditions
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where a given FLEX component is credited. The plant MODES are described in
Section 2.1.4.

Unavailability management applies to components which are required for
successful implementation of the FLEX strategy. Components with a Defense in
Depth (DID) function or “NO” FLEX Function” do not have additional unavailability
management requirements.

Basis: The component specific “unavailability response” described in Attachment 2
was derived from the standards in NEIl 12-06 section 11.5.3.

1. If a FLEX component alsb has a Tech Spec limited out of service duration, then
the TS clock is applied, and the FLEX unavailability is not independently tracked.

| 2. FLEX or SFPI equipment may be unavailable for 90 days provided the capability

i to perform the function is available (i.e. a loss of redundancy is allowed for 90
days). If a component cannot be restored within 90 days and redundancy would
not be restored, then compensatory measures should be implemented to restore
redundancy BEFORE exceeding 90 days.

3. If FLEX or SFPI equipment is expected to be unavailable for more than 90 days
or expected to be unavailable during forecast site specific external events (e.g.,
hurricane), then an suitable alternative for the function should be employed.

4. If FLEX or SFPI equipment becomes unavailable such that the FLEX function is
unavailable, initiate actions within 24 hours to restore the functional capability and
implement compensatory measures (e.g., use of alternate suitable equipment or
supplemental personnel) within 72 hours.

5. If FLEX equipment is unprotected but otherwise functional and available (e.g.
portable equipment is temporarily outside the FSF), then restore the equipment to
a protected configuration within 45 days. (Although an alternative approach from
NEI 12-06, Rev. 0, this provision has been endorsed in NEI 12-06, Rev. 2)

11.5 Equipment Maintenance and Testing

11.5.1 Periodic maintenance and testing of equipment relied upon for FLEX
strategy is performed to confirm this equipment remains capable of
performing its FLEX function.

The PM and Testing Program for FLEX equipment was developed using existing
procedures and processes (ER-AA-200 and WC-AA-120). The program satisfies
NEI 12-06 section 11.5.2 by utilizing the following sources for maintenance and
testing requirements:
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A. EPRI templates which were developed for FLEX equipment (Reference
95)

B. OEM Recommendations (References 78 through 84)

C. Exelon Corporate PM Templates which were developed using INPO AP-
913 process (Reference 97)

D. Operating Experience
E. Material Aging and Shelf Life (including consumables and fluids)

These requirements were applied to equipment which “directly performs FLEX
mitigation strategy for core cooling, containment or spent fuel cooling” (NEI 12-06
11.5.2). Attachment 3 describes the Preventive Maintenance and Testing
requirements and implementing documents for the FLEX equipment. A 25%
grace period is applicable to all frequencies on Attachment 3.

Any revisions to the scope or frequency of preventive maintenance or testing of
FLEX equipment will be evaluated and authorized in accordance with ER-AA-200
and WC-AA-120 (References 105 and 106).

11.5.2 FLEX equipment was determined to be within Maintenance Rule scope
per 10 CFR 50.65 (b)(2):

"Non-safety related structures, systems, or components: (i) that are relied upon
to mitigate accidents or transients or are used in plant emergency operation
procedures (EOPs);"

The specific FLEX functions within MR scope are those essential to the EOP
purpose to ensure core cooling. The FLEX functions and specific equipment
within MR program scope is described in the TMI MR program.

11.5.3 At least once every year, an inspection will be completed to confirm all
temporary equipment and materials staged for FLEX (Attachment 2B) are
available in the proper location (PM211679)
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ECR 13-00074, “FLEX Storage Facility”

ECR 13-00099, “RC-P-1A/B/C/D Low Leakage seals”

ECR 13-00164, “ FLEX Fuel Oil Supply & Diesel Exhaust Pipe”
SP-1101-12-170 RO “Design Specification for TMI-1 N-9000 RCP Seals”
ECR 13-00208 “FLEX Design Specification”

1E-919-21-001 “FLEX OVERVIEW - DIESEL GENERATOR & FUEL OIL”
1E-919-21-002 “FLEX OVERVIEW - ELECTRICAL POWER DISTRIBUTION”
1E-919-21-003 “FLEX OVERVIEW - FEEDWATER SUPPLY”

1E-919-21-004 “FLEX OVERVIEW — REACTOR COOLANT & SPENT FUEL
MAKEUP”

1E-919-21-005 “FLEX OVERVIEW - LONG TERM WATER SUPPLY”

JLD-1SG-2012-01 “Compliance with Order EA-12-049, Order Modifying Licenses
with Regard to Requirements for Mitigation Strategies for Beyond-Design-Basis
External Events, 8/29/2012”

WCAP-17601-P “Westinghouse Reactor Coolant System Response to the
Extended Loss of AC Power Event for Westinghouse, Combustion Engineering
and Babcock & Wilcox NSSS Designs”, 8/2012

WCAP-17792-P “Emergency Procedure Development Strategies for Extended
Loss of AC power Event for all Domestic Pressurized Water Reactor Designs”,
draft Sept 2013

C-1101-251-E410-010, “Spent Fuel Pool gravity feed after Loss of DHR”

Technical Evaluation ECR 13-00476, “FLEX Strategy Design Evaluation for CO-
T-1A/1B and DW-T-2”

Technical Evaluation ECR 13-00477, “TMI-1 Tornado Study For FLEX Strategy”
Technical Evaluation ECR 13-00502, “FLEX condensate supply Strategy”
C-1101-213-5450-002 “Potential for CFT Nitrogen Injection in RCS”

990-2179 “Assessment of earthquake-induced liquefaction potential and
associated ground failure hazards, for Three Mile Island, Unit 17, Geomatrix
Consultants.
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12.38 ECR 13-00084 “Spent Fuel Pool Level Indicator”
12.39 Technical Evaluation ECR 14-00218, “FLEX Borated Water Supply Plan”

12.40 Technical Evaluation ECR 14-00133, “Alternate Methods to obtain critical
parameters” ‘

12.41 Technical Evaluation ECR 14-00134, “Electrical Power Supply for FX-P-6A or B”

12.42 Technical Evaluation ECR 14-00126, “BDBEE Impact on FLEX Strategy in the
Turbine Building™

12.43 C-1101-919-E410-011 “Turbine Building Structural Analysis for BDBEE”

12.44 Technical Evaluation ECR 14-00243, “Turbine Building Siding Evaluation (wind
impact)”

12.45 Technical Evaluation ECR 14-00270, “FLEX Equipment Platform - Missile
Protection Evaluation”

12.46 C-1101-919-E410-006, “FLEX Platform (TB 322) Structural Analysis”
12.47 Preliminary communications with NRC for TMI FLEX strategy

12.47.1RS-13-026 TMI-13-004, February 28, 2013, Overall Integrated Plan in
Response to March 12, 2012 Commission Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design Basis
External Events (Order Number EA-12-049). (alias “OlIP”)

12.47.2RS-13-131 TMI-13-072 August 28, 2013, First Six-Month Status Report in
Response to March 12, 2012 Commission Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design Basis
External Events (Order Number EA-12-049)

12.47.3RS-14-016 TMI-14-006, February 28, 2014, Second Six-Month Status Report in
Response to March 12, 2012 Commission Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design Basis
External Events (Order Number EA-12-049)

12.47.4RS-14-016 TMI-14-006, August 28, 2014, Third Six-Month Status Report in
Response to March 12, 2012 Commission Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design Basis
External Events (Order Number EA-12-049)
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12.47.5RS-15-025 TMI-15-011, Feb 27, 2015, Fourth Six-Month Status Report in
Response to March 12, 2012 Commission Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design-Basis
External Events (Order Number EA-12-049)

12.47.6RS-15-216 TMI-15-083, Aug 28, 2015, Fifth Six-Month Status Report in
Response to March 12, 2012 Commission Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design-Basis
External Events (Order Number EA-12-049)

12.47.7RS-16-030 TMI-16-009, Feb 26, 2016, Sixth Six-Month Status Report in
Response to March 12, 2012 Commission Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design-Basis
External Events (Order Number EA-12-049)

12.47.8NRC Letter to Exelon, Dec 17, 2013 TMI-1 Interim Staff Evaluation and Audit
Relating to the Overall Integrated Plan and Response to Order EA 12-049
(ML13225A552)

12.47.9NRC letter to Exelon, Jan 11, 2016 TMI-1 Report for the Audit Regarding
Implementation of Mitigating Strategies and Reliable Spent Fuel Pool
Instrumentation Related to Orders EA 12-049 and EA 12-051. (ML15357A102)

12.48 RS-16-087 TMI-16-039, June 29, 2016, Three Mile Island Nuclear Station, Unit
1, Report of Full Compliance with March 12, 2012 Commission Order Modifying
Licenses with Regard to Requirements for Mitigation Strategies for Beyond-
Design-Basis External Events (Order Number EA-12-049)

12.49 ECR 15-00031 “Red page phone modification for FLEX”
12.50 ECR 14-00501 “Turbine Building Structural Modifications for BDBEE”
12.51 Technical Evaluation ECR 15-00044, “Sound Powered Phones for FLEX”

12.52 Technical Evaluation ECR 14-00352 “FLEX Strategy for OTHER Initial
Conditions”

12.583 TMI Updated Final Safety Analysis Report
12.54 201343S01, AREVA, NSRC Equipment Spec for Water Treatment Equipment
12.55 201335501, AREVA, NSRC Equipment Spec for Mobile Boration Skid

12,56 51-9199717, AREVA, NSRC Generic & Site Specific Equipment Technical
Requirements
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86-5022029-00, AREVA, “Boron Concentration Following a Loss of DHR
Cooling”

C-1101-919-E410-012, “FSF Tornado Missile Protection Barrier”

Technical Evaluation ECR 15-00113, “Gland Steam Impact on RCS
temperature control”

Technical Evaluation ECR 15-00155, “Alternate air source for Flood door seals”
C-1101-919-E420-009, “FLEX Electrical Power Distribution Analysis (ETAP)”
2494447- 02, Technical Position Paper, “FLEX Lighting Plan”

2494447- 01, Technical Position Paper, “FLEX On Site Communications Plan”
2494447- 03, Technical Position Paper, “FLEX Debris Removal Plan”

2494447- 05, Technical Position Paper, “Off Site Communication Plan”

Flowserve White Paper on the Response of the N-Seal Reactor Coolant Pump
(RCP) Seal Package to Extended Loss of All Power (ELAP) (Attachment 1 of
PWROG Letter to NRC, OG-15-313, August 5, 2015) (ML 15222A536), AND
NRC Letter to PWROG, November 12, 2015 which accepts the Flowserve
analysis for BDBEE mitigating strategies(ML15310A094). -

CC-TM-118-1001, “TMI Diverse and Flexible Coping Strategy (FLEX) Program
Document”

38-5237994, AREVA, TMI Station NSRC Response Plan (EDMS doc # CC-TM-
118-1002)

2494447-04 R1, Technical Position Paper, “FLEX Equipment Fuel Supply Plan”

2494447-06, Technical Position Paper, “Evaluation of effects of ELAP on FLEX
Strategy” '

Technical Evaluation ECR 15-00142, “FLEX Impact evaluation — Non Seismic
Eqpt Failures in Class | Buildings”

SY-TM-101-102-1001, “Security system component degradation compensatory
measures” (SAFEGUARDS INFO)

Technical Evaluation ECR 15-00325, “ELAP Time to restore RCS Make Up”

ECR 15-00328, “Integrity of Main Steam Piping in TB with BDBEE Tornado”
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ECR 15-00330, “Integrity of Main Steam Pibing in TB with BDBEE Earthquake”

Technical Evaluation ECR 15-00341,”RB Environmental evaluation for FLEX
Instruments”

Technical Evaluation ECR 15-00208, “Interlock bypass direction for FLEX”
VM-TM-3136, Cummins Diesel Generator 500kW Model DFEK
'VM-TM-3134, CATPumps, High Pressure pump & 75HP 480V motor
VM-TM-3135, Sulzer submersible multi-stage centrifugal pump
VM-TM-3025, Godwin HL110M, portable diesel driven pump
VM-TM-2614, Tsurumi LK311, portable submersible pump
VM-TM-2620, Cummins portable Diesel Generator 350kW
VM-TM-3141, Flowserve fuel oil pumps (FX-P-5A/B)

VM-TM-3142, FLEX storage facility

VM-TM-3145, FLEX Diesel Fuel Tank (FX-T-3)

ECR 07-00695, “B5B Modifications”

Technical Evaluation ECR 15-00345, “FLEX Diverse Flow Paths”
990-3096, Flood Hazard Reevaluation Report, Rev 2

EXLNTMO039-PR-001, Rev 1, "Seismic Hazard and Screening Report", dated
3/26/14

TMI Unit 1 Technical Specifications

14Q4239 - RPT-004, Rev 3, "Expedited Seismic Evaluation Process Report,
dated 12/15/14

Technical Evaluation 1467688-04, “Local Intense Precipitation Impact
Evaluation”

OP-TM-108-111-1001 , “Severe Weather”

EPRI Report 3002000623 “Nuclear Maintenance Applications Center:
Preventive Maintenance Basis for FLEX Equipment”

OP-TM-AOP-002, “Flood”
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INPO AP-913, Rev 3 “Equipment Reliability Process Description”

CC-AA-118, Diverse and Flexible Coping Strategies (FLEX) and Spent Fuel
Pool Instrumentation Program Document

Westinghouse Technical Bulletin 04-22 Rev 1 “Reactor Coolant Pump Seal
Performance”

VM-TM-826, “B&W Unit EOP Technical Bases Document”

NRC Letter to Exelon, Nov 18, 2015 TMI-1 — Relaxation of certain schedule
requirements for Order EA 12-049 “Issuance of Order modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond Design Basis
External Events” (ML15299A040).

EPRI 3002000704, “Seismic Evaluation Guidance, Augmented Approach for
the Resolution of Fukushima Near Term Task Force Recommendation 2.1:
Seismic” (alias “Expedited Seismic Evaluation Process (ESEP)

Congested Area Plan, Lancaster Airport (KLNS) to TMI Nuclear Station,
Croman Corporation, (EDMS doc id # CC-TM-118-1003)

2494447-07, Validation of FLEX Strategy emergency procedures
ER-AA-200 “PREVENTIVE MAINTENANCE PROGRAM”

WC-AA-120 “PREVENTIVE MAINTENANCE (PM) DATABASE REVISION
REQUIREMENTS”

OP-TM-919-000, “FLEX & b.5.b Systems”

NEl 12-06 Rev 2 “Diverse and Flexible Coping Strategies (FLEX)
Implementation Guide”, January 2016

NRC Letter to Exelon, March 12, 2012 “Request for Information Pursuant to
Title of the Code of Federal Regulations 50.54(f) Regarding Recommendations
2.1, 2.3, and 9.3 of the Near Term Task Force Review of Insights from the
Fukushima Dai-ichi Accident”

OP-TM-EOP-012 “Station Blackout”

OP-TM-EOP-030 “Loss of Decay Heat Removal”
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Attachment 1
FLEX Strategy Overview

Technical Evaluation ECR 16-00067 “FLEX Diesel Generator Electrical Load
Limit”

ASCE 41-13 “Seismic Evaluation and Retrofit of Existing Buildings”
2494447-08, Technical Position Paper, “FLEX PM Basis Document”
1101-3, “Containment Integrity and Access Limits”

1410-Y-60, “Remove and Install RB Equipment Hatch”
OP-TM-244-901, “Containment Isolation”

OP-TM-244-911, “Containment Closure”

OP-TM-AOP-035, “Loss of Spent Fuel Cooling”

OP-TM-919-907, “A‘Iternate Methods for obtaining Critical Parameters”
OP-TM-919-941, “Vent of RB Atmosphere”

OP-TM-919-922, “Makeup from Raw Water Sources”

2494447-09, Technical Position Paper, “TDEFP Room Post ELAP Evaluation”
OP-TM-919-923, “Condensate Heating”

EXC-WP-007 “Main Generator Hydrogen Venting after an ELAP”

MA-TM-144-103, “Installation, Calibration, and Removal of Temporary Reactor
Vessel Drain Down Level Transmitters RC-LT-1037-Temp and RC-LT-1138-
Temp”

EXC-WP-001 “BDBEE Debris Removal’

EXC-WP-008 “Timing of National SAFER Response Center Equipment Needs”
EXC-WP-013 “Diesel Fuel Use in FLEX Equipment”

1103-11, “RCS Water Level Control”

1102-1, “Plant Heat-up to 525F”

1102-11, “Plant Cooldown”

MA-TM-1003 “Snow and lce Removal Plan”
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Attachment 1
FLEX Strategy Overview

OP-TM-919-906 “DC Load Management”

ER-TM-TSC-0016 "RCS and SFP Heat-up and inventory boil off following loss
of active decay heat removal’, Rev 4

HI-89402 R2 "Thermal Hydraulic Analysis of Spent Fuel Pool"
OP-TM-112-101-1002 REV 7, Shift Staffing Requirements

Exelon Generation Company, LLC letter to NRC, Response to March 12, 2012
Request for Information, Enclosure 2, Recommendation 2.1, Flooding,
Required Response 2, Flood Hazard Reevaluation Report, dated August 14,
2015, RS-15-200

1001E, "Maintenance Program for "EP" Usage Level Procedures”

Technical Evaluation 698291-12, “Temporary modification fdr OTSG hand hole
fan & filter configuration

Exelon Generation Company, LLC letter to NRC, Mitigating Strategies Flood
Hazard Assessment (MSFHA) Submittal, dated June 29, 2016, RS-16-104
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_ : ) External - Lo Effect of ELAP (on -S‘ei'smic ,
comfgnem Function . FLEX Function Redundancy | Hazard 5'?3; External Hazard Protection E':\‘C;‘;‘;Eﬁ?ta' motive power or Class "Bigi s Unavailability Response
, - ‘ (NOTE 2) s : | - V. control logic) | (NOTE1) B
If the RCS is vented to the RB
atmosphere AND AH-C-1 (with fans &
spray per OP-TM-823-901) is not
. functional and AH-C-1B is functional,
Equipment is designed \TV?t;\ntir\l/ngr?sl?;?d. o then no action is required. If the RCS is
AH-C-1 RB Normal Cooling | DID for RB Pressure AH-C-1B FLOOD D This equipment is located above for outside 1A Rg H&V MCC. one W Current | vented to the RB atmosphere AND AH-
e Evaporative Cooler | Control 320 ft. elevation. environment and will half of fans and s ’ ra Class C-1 AND AH-C-1B are both not
be available for flood. pray functional, then ensure one cooler be
pumps are operable. . :
returned to functional status prior to a
flood event or develop an alternate
capability to limit post ELAP RB pressure
within 72 hours. '
If the RCS is vented to the RB
atmosphere AND AH-E-1A (slow speed)
is not functional and AH-E-1B or AH-E-
This equipment is located in No interlock bypass 1C is functional, then no action is
Reactor Bld DID for RB Pressure Tornado, Seismic & Flood Protected | Fan is qualified for RB | required. Fan can be Current required. If the RCS is vented to the RB
AH-E-1A Rea.c °rl i 9 . Control AH-E-1B FLOOD | D | structure. Power cables are spliced | post LOCA operated in slow W | Glase atmosphere AND AH-E-1A AND AH-E-
ecireulation Fan at RB penetration at 299' elevation environment speed if ESAS is 1B AND AH-E-1C are not functional,
in Aux Bldg. actuated. then ensure one fan can.be returned to
' functional prior to a flood event or
develop an alternate capability to limit
post ELAP RB pressure within 72 hours.
If the RCS is vented to the RB
. . . . Normal operating atmosphere AND AH-P-2A is not
Circulate RB ThlS, eqUIpr'nen't Is located above equipment is more No interlock bypass functional, then ensure the pump can be
AH-P-2A Normal Closed DID for RB Pressure No redundancy FLOOD D 329 el_evatlop_ln a Tomado & challenging. This required when power z Current returned to functional prior to a flood
Cooling System Control Seismic qualified structure, with . | . Class "
, wat ) missile protection equipment will be is restored. event or develop an alternate capability
ater P ) available for flood. to limit post ELAP RB pressure within 72
hours..
This equipment is located in The valve function is
RB Purge Exhaust | Containment Tornado & Seismic qualified complete within the No interlock bypass Current "
AH-V-1A urg . ; AH-V-1B - ALL ALL [ structure, with missile protection -omp required. Fails closed w Tech Specs control unavailability
- Clv isolation . . ) ; first hour, and loss of ) Class
and will perform its function prior to . on loss of air or power
) air keeps ClVs closed
potential flood damage.
This equipment is located above The valve function is No interlock bypass
RB Purge Supply - | Containment A 320" elevation in a Tornado & complete within the . . Current oo
AR-V-1D Clv isolation AH-V-1C ALL ALL Seismic qualified structure, with first hour, and loss of required. FE.“IS closed W Class Tech Specs control unavailability
L . . on loss of air or power
missile protection . air keeps ClVs closed
This equipment is located in
- i i Tornado & Seismic qualified Equipment is utilized but not essential to
Reactor Building DID - NEI 12-08 BS-PI1-982B, RB- structure, with missile protection . Current | the FLEX strategy. There are no specific
BS-P1-289 | Pressure recommended ALL ALL ; NA - mechanical egpt. | NA Y : -
Measurement monitorin Pl-1186 and is protected from external Class regulatory required limits on
9 flooding due to river water up to unavailability for FLEX.
313.5' elevation.
DID - NEI 12-06 This equipment is located above Equipment is utilized but not essential to
BS-PI- RB Pressure RB-PIl-1186, BS- 320" elevation in a Tornado & FLEX function not Current | the FLEX strategy. There are no specific
s recommended ALL ALL L e . NA w ) o
982B Indication o Pi-289 Seismic qualified structure, with evaluated. Class regulatory required limits on
monitoring - . T
missile protection . unavailability for FLEX.
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Effect of ELAP (on

, External | 4 , oo Seismic ‘ )
Comﬁg nent ‘Function FLEX Function Redundancy Hazard nljllagtta ‘Extérnal Hazard Protection E'z\‘:;:i)lgmﬁ?tal motive power or Class | ngi s Unavailability Response
(NoTE 2) | 09| - _ | v control logic) . | NOTE1) | : :
This equipment is located in . ) - o
DID - NEI 12-06 Tornado & Seismic qualified - Equipment is utilized but not essential to
RCS sample N B RC-PI-949A, RC- structure, with missile protection i . Current | the FLEX strategy. There are no specific
CA-PI-5 pressure ;251 - Monitor P1-963, CA-PI-10 QUAKE | AB.C and is protected from external NA - mechanical eqpt. | NA v Class regulatory required limits on
pressure flooding due to river water up to unavailability.
313.5' elevation.
This equipment is .locatec‘i_m The valve function is
CA-V-002 | RCS sample - cly | Somainment CA-V-342 AL | ALL | St it it orotoation | complete within the | Fails closed on loss of |, | Current Tech Specs control unavailabilit
V-0 sample - isolation e znd will ;;erform s fSnFc):tion prior o first hour. Loss of air air or power Class P y
potential flood damage. keeps ClVs closed.
This equipment is located above
Core Flood Tank o :
320' elevation in a Tornado & FLEX function not Current -
CF1-PI-1 I(:)CF-T—1A)I it DID CF1-PI-2 ALL A Seismic qualified structure, with evaluated. NA W Class Tech Specs control unavailability
ressure Indication missile protection .
This equipment is located above
Core Flood Tank N .
320' elevation in a Tornado & FLEX function not Current S
CF1-PI-2 ](DCF—T-1A)I ot DID CF1-PI-1 ALL A Seismic qualified structure, with ovaluated. NA W Class Tech Specs contro!l unavailability
ressure Indication missile protection .
This equipment is located above
Core Flood Tank L .
320" elevation in a Tornado & FLEX function not Current I
CF1-PI-3 (PCF—T—1B)I dicat DID CF1-Pl-4 ALL A Seismic qualified structure, with evaluated. NA W Class Tech Specs control unavailability
ressure Indication missile protection .
This equipment is located above
Core Flood Tank C o .
320' elevation in a Tornado & FLEX function not Current —
CF1-Pl-4 I(:'CF-T—1B)I ot DID CF1-PI-3 ALL A Seismic qualified structure, with ovaluated. NA W Class Tech Specs control unavailability
ressure Indication missile protection .
This equipment is located above
Core Flood Tank L .
320' elevation in a Tornado & FLEX function not Current N
CF2-LI-1 I(Cdl—'_-T;joA) Level DID CF2-LiI-2 ALL A Seismic qualified structure, with evaluated. NA W Class Tech Specs control unavailability
hdication missile protection .
This equipment is located above
Core Flood Tank Lo .
320" elevation in a Tornado & FLEX function not Current I
CF2-LI-2 l(r(])dF_(-:T:[;Oﬁ) Level DID CF2-LI1-1 ALL A Seismic qualified struciure, with ovaluated. NA w Class_ Tech Specs control unavailability
ica missile protection .
This equipment is located above
Core Flood Tank L .
320" elevation in a Tornado & FLEX function not Current I
CF2-LI-38 I(r?dl:i;;;:o?\) Level DID CF2-LI-4 ALL A Seismic qualified structure, with ovaluated. NA w Class Tech Specs control unavailability
missile protection .
This equipment is located above
Core Flood Tank C o .
320' elevation in a Tornado & FLEX function not Current S
CF2-LI-4 (CF-T-1B) Level DID CF2-LI-3 ALL A Seismic qualified structure, with ovaluated. NA W Class Tech Specs control unavailability

Indication

missile protection .

Page 85 of 167




TMI1 — Finlal Integrated Plan - ATTACHMENT 2A “INSTALLED FLEX EQUIPMENT LIST”

| . T R | | Exteraal | o .| - L Effect of ELAP (on - | Ssismic | o
C.°T=°|§"e“t Function |- FLEX Function Redundancy | Hazard 553; | . External Hazard Protection E—'X(":i)lgrt?iﬁ?tal motive poweror - | Class ‘| B:.Sis : *~ Unavailability Response,
Pa.ss‘ive core . T This equipment is located in current |« —mm - s o
CF-T-1A cooling water DID CF-T-1B ALL A Tornado, Seismic & Flood Protected | NA - mechanical egpt. | NA W Class Tech Specs control unavailability
injection source structure
Passive core This equipment is located in Current
CF-T-1B cooling water DID CF-T-1A ALL A Tornado, Seismic & Flood Protected | NA - mechanical egpt. | NA w Class Tech Specs control unavailability
injection source structure A '
. . : . . Equipment is utilized but not essential to
- . This equipment is located in : No interlock bypass - .
CE-V-1A Qore _ﬂood tank A DID - Ellmlpqte r'lsk CF-V-3A ALL A Tornado, Seismic & Flood Protected FLEX function not required. Fails as is on W Current the. FLEX strategy. Thgre are no specific
isolation valve of CFT N2 injection evaluated. . Class - | regulatory required limits on
structure loss of air or power o
unavailability. ,
. . . : . Equipment is utilized but not essential to
- ; This equipment is located in . No interlock bypass : ; - e
CE-V-1B Qore flood tank A DID - Ellmlpgte r_lsk CE-V-3B ALL A Tornado, Seismic & Flood Protected FLEX function not required. Fails as is on W Current | the FLEX stratfagy. Thfare are no specific
isolation valve of CFT N2 injection evaluated. : Class regulatory required limits on
structure loss of air or power o
- unavailability.
This equipment is .locatec.jnln The valve function is
RB At her Containment Tornado & Seismic qualitied complete within the Fails closed on loss of Current
CM-V-1 mosphere ot CM-V-2 ALL ALL | structure, with missile protection -omp , . W Tech Specs control unavailability
Rad Monitor - CIV isolation : . ; ; first hour. Loss of air air or power Class
and will perform its function prior to
) keeps ClVs closed.
potential flood damage.
This equupmen.t 1S 'Iocateqlln The valve function is
RB Atmosphere Containment Tornado & Seismic qualified complete within the Fails closed on loss of Current
CM-V-3 °P ~onta CM-V-4 ALL | ALL | structure, with missile protection -omp : . w Tech Specs control unavailability
Rad Monitor - CIV | isolation . . . ; first hour. Loss of air air or power Class
and will perform its function prior to
. keeps CIVs closed.
potential flood damage.
. . is | dab Instrument function is
Control condensate gggs el(:1U|ptmen_t 1S ;)_cateda&ove only required in first 3 c i
CO-LI- CO-T-1A Level "elevation in a Tornado urren I
1064 dication supply to EFW or CO-LI-1060 WIND ALL Seismic qualified structure, with hours after event. FX- | NA W Class Tech Specs control unavailability
FX-P-2 e . LI-1001 provides long
missile protection . .
term function.
. . . Instrument function is
Control condensate This equipment is located above only required in first 3 :
CO-LI- CO-T-1B Level 320" elevation in a Tornado & Current P
1063 indication supply to EFW or CO-LI-1062 WIND ALL Seismic qualified structure, with hours after event. FX- 1 NA W Class Tech Specs control unavailability
EX-P-2 - . _ LI-1001 provides long
missile protection . .
term function.
Alternate This equipment is located above Equipment is utilizéd but not essential to
COM-H- Red Page in 1P DID communications ALL ALL 320" elevation in a Tornado & This equipment is NA 7 Current | the FLEX strategy. There are no specific
01R SWGR Room as described in Seismic qualified structure, with similar to COM-H-158R Class regulatory required limits on
Reference 63 missile protection . unavailability.
Alternate This equipment is located above Equipment is utilized but not essential to
COM-H- Red Page in DID communications ALL ALL 320" elevation in a Tornado & This equipment is NA 7 Current | the FLEX strategy. There are no specific
05R Control Room as described in Seismic qualified structure, with similar to COM-H-15R Class regulatory required limits on
Reference 63 missile protection . " | unavailability.
Alternate This equipment is _locateq_ln Equipment is utilized but not essential to
. - Tornado & Seismic qualified . . . b
COM-H- Red Page in IB 295 communications . oo . This equipment is Current | the FLEX strategy. There are no specific
DID . . ALL ALL | structure, with missile protection B NA 4 - I
09R Hallway as described in d will perf its 1 . X similar to COM-H-15R Class regulatory required limits on
Reference 63 and will perform its function prior to unavailability
potential flood damage. )
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o External l : . Effect Of ELAP (on Seismic
Comﬁ; nent Function FLEX Function Redundancy Hazard “753; External Hazard Protection Et;-\\(,l:iall;gl"ei?tal motive power or Class Bigis Unavailability Response
: : : (NOTE 2) |- ‘ Aval y control logic) (NOTE 1) | 28! o
Alternate This equipment is located above Equipment is utilized but not essential to -
COM-H- Red Page in RSD DID communications ALL ALL 320’ elevation in a Tornado & This equipment is NA 7 Current | the FLEX strategy. There are no specific
14R Area as described in Seismic qualified structure, with similar to COM-H-15R Class regulatory required limits on
Reference 63 missile protection . unavailability.
This equipment is located in . - .
COM-H Red P FLEX A]temitr?i ations Tomado & Seismic qualified This equipment is Current E?IIQLmS)r(]tsI‘(SraljtgllzeqTEgg gtr: if)e:tlzcl:;[fci)c
15R o Pli\tf rage on DID Zgn;?scriged 1.2 ALL ALL | structure, above 320" elevation. This | designed for 70°C NA Z Class requlatory re uirg)(;- limits on P
orm location is shielded from tornado (ECR 15-00031) guialory req
Reterence 63 - unavailability.
missiles.
If water level is less than 16 feet, then
restore level within 72 hours (MODE A).
Condensate Feedwater to OTSG, CO-T-1B, DW-T- ALL iligaR r?ts-l'?gg Zse.e-lr-]h:otnaf?r‘r(nz[c;uf%tru = Current In MODE B,C or D a minimum of
CO-TIA | g ”1? wepr | and RCS or SF Pool | ' EXC | ALL |, rt% a’ake oo or fload un 1o | VA - mechanical egpt. | NA W | Caee | 200,000 gallons is required in CO-T-1A
orage 1ank A% | Makeup COLD jquaxe, P or CO-T-1B or the hotwell. If MODE
320’ elevation. o -
B,C,D water level is insufficient, then
restore level within 72 hours
If water level is less than 16 feet, then
i restore level within 72 hours (MODE A).
Condensate Feedwater 1o OTSG, | o5 1 45 DW-T- | QUAKE oty b3 baen corimed far Current | N MODE B,C or D a minimum of
CO-T-1B Storaqe Tank “B” and RCS or SF Pool 5 ’ COLD | ALL eart% gake or flood up to 320" NA - mechanical egpt. | NA w Class 200,000 gallons is required in CO-T-1A
9 Makeup 9 P or CO-T-1B or the hotwell. If MODE
elevation. o -
B,C,D water level is insufficient, then
restore level within 72 hours
This equipment is located in
Tornado & Seismic qualified . - .
DID Open to use structure. This location is shielded Fails OPEN on loss of Equipment is utilized but not essential .t(?
Emergency hotwell condensate DW-V-34 and o . ; ) Current | the FLEX strategy. There are no specific
CO-V-008 COLD D from tornado missiles. The NA - mechanical eqpt. | air. Local control is Z . .
makeup to hotwell supply for EFW or CO-V-12 . . . Class regulatory required limits on
EX-P.D component will be reconfigured available. unavailabiit
prior to potential loss of access due y-
to flood.
This equipment is located in a . Lo .
o T . Equipment is utilized but not essential to -
. . . Level control for Seismic qualified structure. This . g e
CO-V- CO-T-1B isolation | DID - Isolate failed | £y 5 55 g WIND | ALL | location is shielded from tornado | NA - mechanical eqpt. | FAI w | Gurrent | the FLEX:strategy. There are no specific
010B valve CO-T-1B ) o . X Class regulatory required limits'on -
suction missiles. This component is not unavailabilit :
required for flood mitigation. e DIy
This equipment is located in
- Tornado & Seismic qualified TECH | If CO-V-13 cannot be closed, then within
Isolates Flow Isolate non-seismic CO-V-8 & CO-V- structure. This location is shielded EAl - Valve can be EVAL 75 hours establish interim provisions for
CO-V-013 | Between CST "B* hotwell from FX-T- QUAKE | ALL | fromtornado missiles. The NA - mechanical eqpt. U P
108 : . operated locally 14- local closure of CO-V-8 and CO-V-108
and Condenser 1A &B component will be reconfigured
- X 00219 (post ELAP).
prior to potential loss of access due
to flood.
This equipment is located in
I Tornado & Seismic qualified TECH . .
. Isolate non-seismic . A . If this valve cannot be closed, then within
CO-V-024 C'ondensaFe Reject piping from FX-T-1A | CO-V-23 QUAKE | ALL structure. This I.OC?’“OH 1S .Sh'EIded NA - mechanical eqpt. | NA U EVAL 72 hours establish interim provisions to
Line Isolation Valve from tornado missiles. This 14-
&B . . ) . close CO-V-23 (post EARTHQUAKE).
equipment will perform its function 00219

prior to potential flood damage.
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Effect of ELAP. (on

Seismic

_ External : . .
Comﬂ;’ nent Function FLEX Function Redundancy Hazard “F;Il‘i‘g; ~ External Hazard Protection E'}_\‘c;?l';?"ei?tal motive power or Class B: Sis Unavailability Response
(NOTE 2) - : abliity control logic) (NoTE'1) | P9%H : -
Redundancy is This equipment is located in 7
CO-V- CO-T-1A & CO-T- | Control condensate | & availabl?e/ Tornado & Seismic qualified FAI - Valve can be Current Tech Specs control unavailability
111A 1B cross connect supply to EFW or (See reference ALL ALL | structure, with missile protection NA - mechanical egpt. operated locall W Class NOTE: Valve may be open within the
isolation valve FX-P-2 . and will perform its function prior to P y bounds described in OP-TM-424-501.
23 section 2.12.2) .
potential flood damage.
This equipment is located in
Control condensate Redundancy is Tornado & Seismic qualified
EFW Recirc Line not available structure, with missile protection i , Current oo
CO-V-176 Isolation valve [s:l;(;igl}éto EFW or (See reference WIND A and is protected from external NA - mechanical eqpt. | NA W Class Tech Specs control unavailability
23 section 2.12.2) flooding due to river water up to
318.5" elevation.
Component design
temperature (104F)
This equipment is located in bounds the BDBEE Using FLEX AC power
) P e outside ambient
Fuel Oil Transfer . Tornado & Seismic qualified the pump can be :
Fuel oil supply to ; - . temperature (100F). Current -
DF-P-1C Pump from DF-T-1 DF-P-1D ALL ALL | structure, with missile protection operated locally. W Tech Specs control unavailability
FLEX DG : . : ; There are no other Class
to DF-T-2B and will perform its function prior to ; There are no
) heat sources in the .
potential flood damage. . interlocks.
area which would
raise the local
ambient.
FLEX temporary
This equipment is located above ventilation will
DF-P-1C- | DF-P-1C power Fuel oil supply to b 320' elevation in a Tornado & maintain ambient Current I
BK supply FLEX DG DF-P-1D-BK ALL ALL Seismic qualified structure, with temperature within NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
Component design
temperature (104F)
This equipment is located in bounds the BDBEE
. o e outside ambient This DC powered
Fuel Oil Transfer Fuel oil supply to Tornado & Seismic qualified temperature (100F) ump can be operated Current
DF-P-1D Pump from DF-T-1 PPy DF-P-1C ALL ALL | structure, with missile protection P ' pump P W Tech Specs control unavailability
FLEX DG . X ; X There are no other locally. There are no Class
to DF-T-2B and will perform its function prior to ) .
. heat sources in the interlocks.
potential flood damage. )
area which would
raise the local
ambient.
This equipment is located in FLEX temporary
DE-P-1D- | Power subplv to Fuel oil supolv to Tornado & Seismic qualified ventilation will Current
PR PRl DF-P-1C-BK ALL ALL | structure, with missile protection maintain ambient NA w Tech Specs control unavailability
BK DF-P-1D FLEX DG ; : : X Class :
and will perform its function prior to | temperature less than
potential flood damage. 120F (ECR 13-00310)
DET4 | BOYAA Gy, | Fuelolsuppyto | pycqye ALL | AL ;rrlt‘scaﬁ;'?:teerg:‘?;Egstineké”The o NA - mechanical eqpt. | NA w | Qurrent Tech Specs control unavailabili
B FLEX DG : confirmed for flood up to 313.5" mechanical eqpt. Class 8cCh Specs control Unavarabiiity
elevation.
. This equipment is [ocated in
DF-V- BiFs—ci_;rCe&I;gl)ation Fuel oil supply to rl?;d;\?:igtﬁg ° ALL ALL ;‘:S;?S:; &Wfﬁﬁﬁzﬁlgufifged{ NA - mechanical eqpt NA W E)(?-ﬁ- If valve cannot be closed, then restore
0040 g FLEX DG (See reference ire, wi . protection ec al eqpt. VALVE valve within 72 hours.
Valve . and will perform its function prior to
23 section 2.12.2) . S
potential flood damage.
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: S . External | i o | Effect of ELAP (on . | seismic | , S
Comﬁt;nent Function FLEX Function Redundancy Hazard 5':3; External Hazard Protection EI‘}\\(;;ti)lr;g'zlei?tg|_. ~ motive power or Class . B:: s Unavailability Response .
e - . (NOTE2) | " o - o o v _ control logic) (NOTE 1) o
. ‘ This equipment is located in -
DE-V- DF-P-1C11D Fuel oil supply to Eoetd::;;rgg ° Tornado & Seismic qualified ' IE)?—:H- If valve cannot be opened, then restore
0041 SUPPLY to FLEX | /2P E pply Seo rof ALL ALL | structure, with missile protection NA - mechanical eqpt. | NA W | UALVE | vale within 70 houre o
FUEL OIL TANK (2399 reference 2 | and will perform its function prior to v -
section =.1=. potential flood damage.
The tank structural integrity has
Borated Water ALL been confirmed for flood up to Current
DH-T-1 Storage Tailf RCS Makeup PASSIVE EXC ALL | 313.5' elevation with tank water NA - mechanical egpt. | NA W Class Tech Specs control unavailability
g WIND level below 6 ft, or any flood level
below the tank water level.
o Only required in cold
Maintain BWST DH-T-1H2 (1B . . .
DH-T-1- | {emperature above | RCS Makeup ESV MCC and coLp | AB,c | No protection required. Only events. Electrical NA x | Gurrent Tech Specs control unavailability
H1 required for Extreme Cold Event. components are not Class
40F 1B ESF MCC)
challenged.
The heater is locked
This equipment is located in out if ES/UV relay is
. o N actuated. Jumper
Tornado & Seismic qualified Only required in cold :
DH-T- Power supply to DH-T-1H2 (1B structure, with missile protection events. Electrical required (Ref. 77). ; Current
RCS makeup ESV MCC and COLD | AB,C o ’ Low level Interlock is W Tech Specs control unavailability
1H1-BK BWST heater and is protected from external components are not Class
1B ESF MCC) ; . powered from SCC A3
flooding due to river water up to challenged. Interlock .
313.5' elevation p nte'r ocK remains
) functional in EXT
COLD event.
This equipment is located in
DH-V- "A" Train Low Tornado & Seismic qualified FAl - Valve can be Current
Pressure Injection RCS Makeup-LP DH Train B ALL D structure, with missile protection NA - mechanical eqpt. w Tech Specs control unavailability
004A i . . X X operated locally Class
Isolation Valve and will perform its function prior to
potential flood damage.
This equipment is located in
"B" Train Low Tornado & Seismic qualified
DH-V- Pressure Injection RCS Makeup-LP DH Train A ALL D structure, with missile protection NA - mechanical egpt. FAl - Valve can be W Current Tech Specs control unavailability
004B N . . . ; operated locally Class .
Isolation Valve and will perform its function prior to
potential flood damage.
This equipment is located in
DH-V- BWST to A train ALL Tornado & Seismic qualified FAl - Valve can be Current
DH suction header | RCS Makeup-LP DH Train B EXC D structure, with missile protection NA - mechanical egpt. W Tech Specs control unavailability
005A : ; . . : X operated locally Class
isolation valve WIND and will perform its function prior to
potential flood damage.
This equipment is located in
DH-V- BWST to B train ALL Tornado & Seismic qualified FAI - Valve can be Current
0058 DH suction header | RCS Makeup-LP DH Train A EXC D structure, with missile protection NA - mechanical eqpt. operated locall W Class Tech Specs contro! unavailability
isolation valve WIND and will perform its function prior to P y
potential flood damage.
. This equipment is located in
. Redundancy is L e
RCS to A train DH . Tornado & Seismic qualified
DH-V- ! [solate DH system not available ; o . ; Current : A
012A suction header from RCS (See reference ALL B,C | structure, with missile protection NA - mechanical egpt. | NA W Class Tech Specs control unavailability

isolation valve

23 section 2.12.2)

and will perform its function prior to
potential flood damage.
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g External Effect of ELAP (on | Seismic A
C°mﬁ§"e"t Function FLEX Furction Redundancy | Hazard - Plant External Hazard Protection El;‘wr?lnr;l_le_?tal motive poweror | Class | - BSQ- ‘Unavailability Response
: ‘ ' ' ‘ ' ‘ | (NOTE 2)- WMode e ~ Avaliabilily control logic) (NOTE 1) | - Zasis: i
Redundancy is This equipmen_t is .locateq_in
DH-V- RCS to B train DH Isolate DH svstem not available Tornado & Seismic qualified Current
suction header ¥ ALL B,C | structure, with missile protection NA - mechanical egpt. | NA w Tech Specs control unavailability
012B ; . from RCS (See reference . : ) ; Class
isolation valve 23 section 2.12.2) and will perform its function prior to
T potential flood damage.
. This equipment is located in
DH-V- A train DH flow glrgin ?;\évrchggﬁxgy ALL Tornado & _Seismic qualiﬁed_ . Current o
019A control valve (use DH-V-4 or 5 to DH-V-19B EXC D structure, with missile protection NA - mechanical eqpt. | NA w Class Tech Specs control unavailability
throttle, if necessary) WIND and will perform its function prior to
’ potential flood damage.
. This equipment is located in
DH-V- B train DH flow glrlia)in ?:\(/avr?oggﬁxgy ALL Tornado & Seisr_niq qualiﬁed. . Current N
019B control valve (use DH-V-4 or 5 1o DH-V-19A EXC D structure, with missile protection NA - mechanical egpt. | NA W Class Tech Specs control unavailability
; WIND and will perform its function prior to
throttle, if necessary) potential flood damage.
This equipment is located in
DH-V- "A" Train Dl—! Tornado & _Seisr_nic_ qualified. . Current o
020A Cleanup/recirc RCS Makeup-LP DH-V-20B ALL D structure, with m!ssﬂe prgtectpn NA - mechanical eqpt. | NA W Class Tech Specs control unavailability
control Valve and will perform its function prior to
potential flood damage.
This equipment is located in
DH-V- “B" Train DH Tornado & _Seismiq qualiﬁed. . 1 current -
0208 Cleanup/recirc RCS Makeup-LP DH-V-20A ALL D structure, with missile protection NA - mechanical eqpt. | NA W Class Tech Specs control unavailability
control Valve and will perform its function prior to
potential flood damage.
Redundancy is This equipmen_t is .locate(.d_in
DH Cleanup to not available Tornado & Seismic qualified Current
DH-V-052 | WDL Isolation RCS Makeup-LP (See reference ALL D structure, with missile protection NA - mechanical eqpt. | NA w Class Tech Specs control unavailability
Valve . and will perform its function prior to
23 section 2.12.2) )
potential flood damage.
Demin Water DID - Condensate CO-T-1A, CO-T- . Current | If water level is less than 21 feet, then
DW-T-2 Storage Tank source 1B ALL A | ECR 13-00476 NA - mechanical eqpt. | NA z Class restore level within 14 days.
This equipment is located in
Tornado & Seismic qua!med . Equipment is utilized but not essential to
DW-P-2 BYPASS . ALL struoture. In '_I’ornado, thls val_ve will . Current | the FLEX strategy. There are no specific
DW-V-030 ISOLATION DID DW-P-2 EXC A be available if DW-T-2 is available. | NA - mechanical eqpt. | NA Y4 Class regulatory required' limits on :
QUAKE This equipment will perform its labilit
function prior to potential flood unavarabiity.
damage.
This equipment is located in
Tornado & Seismic gqualified . N .
DW-T-2 TO ALL structure. This location is shielded curent | oiipmert is utiized but not essential fo
DW-V-035 | HOTWELL DID DW-V-34 EXC A | from tornado missiles. The NA - mechanical egpt. | NA yA e egy. 'n P
. . : ass regulatory required limits on
Isolation Valve QUAKE component will be reconfigured

prior to potential loss of access due
to flood.

unavailability.
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Effect of ELAP (on

Seismic,

‘ External | _ : : .
Cqm:)[c; nent Function FLEX Function Redundancy Hazard nl:;l-lggé External Hazard Protection Erx:::ijl';mﬁ?tal motive power or Class B‘ggs Unavailability Response
(NOTE 2) . . y control logic) (NOTE 1) N
FLEX temporary
Remote Operated Locally closed to This equipment is located above ventilation will
EE-1P-12- Bree E erfoFrJ‘IP energize A ES EE-1S-12-BK ALL ALL 320' elevation in a Tornado & maintain ambient ES/UV interlock must W Current Tech Specs control unavailabilit
BK Croz eT'e Breaker Power Train from Seismic qualified structure, with temperature within be bypassed Class P y
s FLEX DG missile protection . design (< 104F) ECR
13-00310
Alternate strategy FLEX temporary
1P & 1ISBUS TIE Closed to enerdize - Use FX-CABLE- This equipment is located above ventilation will
EE-1P-12- | FDR from FX-Y- ES Power Trair?s B plugged into ALL ALL 320' elevation in a Tornado & maintain ambient W 81515.2 | If breaker cannot be closed, then restore
BK2 1A/B Output from FLEX DG EE-PNL-FX-2 Seismic qualified structure, with temperature within Rev 0 this function within 90 days.
Transfer Switch and 1A ES MCC missile protection . design (< 104F) ECR
Unit 15A 13-00310
FLEX temporary
Remote Operated Locally closed to This equipment is located above ventilation will
EE-1S-12- energize B ES 320" elevation in a Tornado & ‘maintain ambient ES/UV interlock must Current Sy
BK grriesl:e'll:ifaol;:epaker Power Train from EE-1P-12-BK ALL ALL | seismic qualified structure, with temperature within be bypassed w Class Tech Specs control unavailability
FLEX DG missile protection . design (< 104F) ECR
13-00310
EED-B-1A This equipment is located above \ljcla-ri?l(at[?c:?\pv?irllary
. Vital instrument EED-B-1B & 320" elevation in a Tornado & P . Current -
& EED-B- | Station Battery power EED-B-1D ALL ALL Seismic qualified structure, with maintain ambient W Class Tech Specs control unavailability
1C missile protection temperature < 110F
P ' (ECR 13-00310)
This equipment is located above FLEX tc'ampo'rary
EED-B-18 Vital instrument EED-B-1A & 320" elevation in a Tornado & ventilation will Current
& EED-B- | Station Battery power EED-B-1C ALL. ALL | coicmic qualified structure, with maintain ambient w Class Tech Specs control unavailability
1D missile protection temperature < 110F
P ' (ECR 13-00310)
This equipment is located above \}jc[e—ri?l(ai?gpv(;irllary Using FLEX AC power
EED-BC- | Charges "A" Vital instrument i + | 320" elevation in a Tornado & s . this eqpt can be Current -
1A Station Battery power _ EED-BCE ALL ALL Seismic qualified structure, with ’g?r:nzgtjgtzin:OF energized. There are w Class Tech Specs control unavailability
missile protection . (ECE{ 13-00310) no affected interlocks.
This equipment is located above Séri?l(atf?c?rquvsirl?ry Using FLEX AC power
EED-BC- | Charges "B" Vital instrument ar. 320" elevation in a Tornado & . . this egpt can be Current S
1B Station Battery power EED-BC-1F ALL ALL Seismic qualified structure, with gznggtjggiﬂtw energized. There are w Class Tech Specs control unavailability
missile protection . (EC% 13-00310) no affected interlocks.
This equipment is located above \':le;ri?l(aiiegpv(;i:?ry Using FLEX AC power
EED-BC- | Charges "C" Vital instrument B 320" elevation in a Tornado & o : this eqpt can be Current -
1C Station Battery power EED-BC-1E ALL ALL Seismic qualified structure, with {Z?Anggﬁglﬂemo': energized. There are w Class Tach Specs control unavailability
missile protection . (ECpR 13-00310) no affected interlocks.
This equipment is located above Sle_ril?l(a)i?g?)pvs{l?ry Using FLEX AC power
EED-BC- | Charges "D" Vital instrument RA. 320" elevation in a Tornado & . . this eqpt can be Current -
1D Station Battery power EED-BC-1F ALL ALL Seismic qualified structure, with maintain ambient energized. There are w Class Tech Specs control unavailability

missile protection .

temperature < 110F
(ECR 13-00310)

no affected interlocks.
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- ‘ , External . ‘ . R Effect of ELAP (on | Seismic oL
comrg nent - Function FLEX Function Redundancy Hazard “l;l;!g; : External Hazard Protection E'}_\‘c:i)l';g]"e-i?tal motive poweror | Class Bigi s Unavailability Response
(NOTE 2) } . rabliity control logic) (NOTE 1)
. . . FLEX temporary |
EED-PNL- Main DC Power distribution gggsl sflvgt?;ini;lzl'?g?rﬁ%g t;ove ventilation will c i
Distribution Panel for FLEX equipment | PASSIVE ALL ALL o - . maintain ambient NA w urren Tech Specs control unavailability
1A e Seismic qualified structure, with Class
A and vital instruments ‘missile protection temperature < 110F
P - (ECR 13-00310)
. . . FLEX temporary
EED-PNL- Main DC Power distribution gg(ljs. :ﬁ&g&gﬁﬁ;i?gﬁiﬂg?ve ventilation will Current :
Distribution Panel for FLEX equipment | PASSIVE ALL ALL - e . maintain ambient NA W urren Tech Specs control unavailability
1B L ) Seismic qualified structure, with Class
B and vital instruments missile protection temperature < 110F
P : (ECR 13-00310)
Power distribution This equipment is located above \[jc[a-r?t?l(att(iagpv?irl?ry
EED-PNL- | ES DC Distribution : 320' elevation in a Tornado & - : Current ‘ -
1E Panel 1E for FL_EX.equnpment PASSIVE ALL ALL Seismic qualified structure, with maintain ambient ‘NA W Class Tech Specs control unavailability
and vital instruments missile protection temperature < 110F
< P ' (ECR 13-00310)
Power distribution This equipment is located above \Ijéft?l(ai?;pv(\jirl?ry
EED-PNL- | ES DC Distribution : 320" elevation in a Tornado & o . Current P
= Panel 1F for FL_EX_equnpment PASSIVE ALL ALL Seismic qualified structure, with maintain ambient NA W Class Tech Specs control unavailability
and vital instruments missile protection temperature < 110F
P : (ECR 13-00310)
, This equipment is located above \IjeLrE(?l(att?(;:pv(\iirl?ry Using DC or FLEX AC
EE-INV- Convert Battery DC | Vital instrument : 320" elevation in a Tornado & L . power this egpt can be Current T
1A to Vital 120 VAC power EE-INV-1B ALL ALL Seismic qualified structure, with {gﬂnggtsgt:ir?% energized. There are w Class Tech Specs control unavailability
missile protection . (ECE{ 13-00310) no affected interlocks.
This equipment is located above \F:é-ri?l(ai?or?wpvf/)irlelary Using DC or FLEX AC
EE-INV- Convert Battery DC | Vital instrument . 320" elevation in a Tornado & C . power this eqpt can be Current o
1B to Vital 120 VAC power EE-INV-1A ALL ALL Seismic qualified structure, with {gﬂnt:r';tigtiinfo[: energized. There are w Class Tech Specs control unavailability
missile protection . (ECpR 13-00310) no affected interlocks.
EE-INV- Convert Battery DC | NO - VBC is stripped :
1C o Vital 120 VAC | to manage DC load | NA -1 NA-FNA NA NA NA | NA NA
This equipment is located above Sér%t?l(ai?grwp\sirlﬁry Using DC or FLEX AC
EE-INV- Convert Battery DC | Power to RC-LT- : 320' elevation in a Tornado & o . power this egpt can be Current o
1D to Vital 120 VAC 1037 EE-INV-1A ALL D Seismic qualified structure, with maintain ambient energized. There are w Class Tech Specs control unavailability
- . temperature < 110F .
missile protection . (ECR 13-00310) no affected interlocks.
This equipment is located above FLE,[?I( tt_empoirliary Using DC or FLEX AC
EE-INV- Convert Battery DC | Power to RC1-LT & | EE-INV-1B (RC- ALL ALL 320" elevation in a Tornado & ven 'ta Jon Wb' i power this egpt can be W Current T s | ilabil
1E to Vital 120 VAC LR for Pzr level LT-777A) Seismic qualified structure, with tmaln amtam <|e1n10F energized. There are Class ech Specs control unavailability
missile protection . (Eg%e:%_%rggg 10) no affected interlocks.
FLEX temporary
ES-1A Shutdown/Normal ;ﬁ:;\hgfﬁgﬁfg:&ts PASSIVE ALL ALL Seismic qualified structure, with temperature within NA w Class Tech Specs control unavailability
Components missile protection . design (< 104F) ECR

13-00310
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. Effect of ELAP (on

Séismic

missiles.

design during a flood.

| ' . : External - . , L ‘ R I ~ - ' .
-"»’°"’,}’g,"e"‘ Function FLEX Function Redundancy Hazard “Tagt - External Hazard Protection E"-}\"'?‘?I"’;ﬁ“?'v : motive power or ‘Class | BSQ L Unavailability Response
. S | ' S {wote) [t o -avarabrny. - _control logic) * | NOTE 1) | TASIS o S
FLEX temporary
T This equipment is located above ventilation will
EE-MCC- ;rﬁrrl??l:l’vl é%%\}/: DR E)?‘ﬁ_gigﬁ?;ﬁgm EE-MCC-ES-1B- ALL ALL 32(?' el.evatiop_in a Tornado &. maintain ambignt. NA W Current - Tech Specs control unavailability
ES-1A-BK Switchgear and vital instruments BK Seismic qualified structure, with temperature within Class
missile protection . design (< 104F) ECR
13-00310
1A ES MCC (and FLEX temporary
both ES trains o This equipment is located above ventilation will
EE-MCC- . Power distribution Lo co .
through cross tie) ; 320' elevation in a Tornado & maintain ambient Current I
5311 A power supply from faonr dﬁhiﬁigﬁﬂ?jﬂ; EE-1P-12-BK2 ALL ALL 1 seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
FLEX Diesel missile protection . design (< 104F) ECR
Generators 13-00310
FLEX temporary
IB ES Loads for e This equipment is located above ventilation will
EE-MCC- | Essential Safe PowirE(;éstnbL_Jtlon PASSIVE ALL ALL 320" elevation in a Tornado & maintain ambient NA W Current Tech S | itabil
ES-1B Shutdown/Normal fordF ol 'eqUIpmentt Seismic qualified structure, with temperature within Class ech Specs control unavailability
Components and vital instruments missile protection . design (< 104F) ECR
13-00310
FLEX temporary
C This equipment is located above ventilation will
EE-MCC- :rEnE ?SM A%((:)\I/:DR E)?Méilégés;gzlf;ﬁr;nt EE-MCC-ES-1A- ALL ALL | 320 elevation in a Tornado & maintain ambient NA w Current Tech Specs control unavailability
ES-1B-BK Switchgear and vital instruments BK Seismic qualified structure, with temperature within Class
missile protection . design (< 104F) ECR
13-00310
This equipment is located in
Tornado & Seismiq qualified. This equipment is only
EE-MCC- | ES Motorcontrol | peg akeup PASSIVE coLD | ALL | Structure, with missile protection required for events of | NA w | Current Tech Specs control unavailability
ESF-1A center and is protected from external Class
; . extreme cold.
flooding due to river water up to
313.5' elevation.
This equipment is located in .
: Isolate CBO Flow or | DH-T-1H2, ALT ALL Tornado & Seismic qualified Ambient temperature
EE-MCC- | 1A ES Valves e BWST PATH for CBO EXC ALL | structure. with missile protecti will remain < 104F due NA W Current Tech Spec ntrol ilabilit
ESV-1A | MCC energize ISOL is not e SSye Prorection to minimal heat loads Class pecs control unavarabiity
heater ; QUAKE and will perform its function priorto | .
available : in AB.
potential flood damage.
This equipment is located in
DID - Eliminate risk Tornado & Seismic qualified
EEVMF CC' 1C Valves MCC 2{025-[{/,2_2\/'?1]65:'0& No redundancy ALL A z:giu;étvgg?e?l;?rf siﬁetre:;on NA W Cglgsgt Tech Specs control unavailability
energize PG-Z-1 flooding due to river water up to
313.5' elevation.
This equipment is located in Not required f E t tI d b t t t lt .
EE-MCC- | Supply power 1A Tornado & Seismic qualified quired for qunpmen is utilized bu no essen al to
RBH-1A- | RB H&V MCC from 8'0?1:% RB Pressure |\ redundancy | FLOOD | D | structure, above 320' elevation. This extreme h‘?ﬁoe"e.’:;. NA 7 glu”e”t the ::';EX str ateg)é ITh‘fre are no SP?C'“C
BK2 FLEX Diesel location is shielded from tornado mbient WH! be Yithin ass  |.regulatory requiired imits on -

unavallablllty
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Externai,

 Effect of ELAP (on

Seismic

sa

Comﬁ; nent Function FLEX Function ~ Redundancy Hazard I\T:S; External Hazard Protection’ E'}C:i)lggﬁ?tal motive power or Class | oo Unavailability Resporise
' ‘ (NOTE?2) | ~ . ' o y control logic) (NOTEN) T
. This equipment is located in .
EE-MCC- el Tornado & Seismic qualified il romain = A04E die Current | If this b tb ized, th
1A Radwaste MCC | Isolate CBO Flow ava WIND | AB | structure, with missile protection ) NA z urren 'S bus cannot be ensrgized, hen
RDW-1A (See reference and will perform its function prior to to minimal heat loads Class restore this capability within 90 days.
23 section 2.12.3) potential flood damage. in AB.
This equipment is located in
EE-MCC- 1A Radwaste MCC Tornado & Seismic qualified Equipment is utilized but not essential to
~ | Unit9E --1Ato 1B | DID - RCS Makeup structure, with missile protection FLEX function not ' Current | the FLEX strategy. There are no specific
SE;N'M Radwaste MCC Tie | from RCBT C No redundancy WIND | AB,C and is protected from external evaluated. NA z Class regulatory required limits on
Breaker flooding due to river water up to unavailability.
3183.5' elevation.
This equipment is located in
Tornado & Seismic qualified Equipment is utilized but not essential to
EE-MCC- DID - RCS Makeup structure, with missile protection FLEX function not Current | the FLEX strategy. There are no specific
RDW-1B 1B radwaste MCC from RCBT C No redundancy WIND | ABC and is protected from external evaluated. NA z Class regulatory required limits on
flooding due to river water up to unavailability.
313.5' elevation.
Power supply to This equipment is located above \Ije%ri?l(atfieg?wpveirl?ry
EE-PNL- ICS & NNI Power to RC1-LT & | EE-PNL-VBB ALL ALL 320' elevation in a Tornado & maintain ambient NA v Current | If this panel cannot be energized, then
ATA instruments, and LR for Pzr level (RC-LT-777A) Seismic qualified structure, with temperature with < Class restore this capability within 90 days.
others missile protection . 110F) ECR 13-00310
Power supply to This equipment is located above Sé—r::tl?l(att(iagpv(\;irl?ry
EE-PNL- ICS & NNI Power to RC1-LT & | EE-PNL-VBB ALL ALL 320' elevation in a Tornado & maintain ambient NA y Current | If this panel cannot be energized, then
ATB instruments, and LR for Pzr level (RC-LT-777A) Seismic qualified structure, with temperature with < Class restore this capability within 90 days.
others missile protection . 110F) ECR 13-00310
Alternate strategy :
- Use FX-CABLE- FLEX t ora
A plugged into This equipment is located above ventilat(iaor?lpwill Y SQ-T1-
EE-PNL- Power for temporary | WELD-T-26-BK 320" elevation in a Tornado & oo : EE- If this panel cannot be energized, then
ATC Spare AC panel ventilation and power buggy ALL ALL Seismic qualified structure, with ;Z?r:n’;alntarglz:ltietzz NA U PNL- restore this capability within 90 days.
in CB 322 and missile protection . peratur ATC
EX-CABLE-F to 110F) ECR 13-00310
355 elev.
Alternate strategy
- Use PX-CABLE- FLEX temporary
Power for temporary A plugged into Th'S, equipment is located above ventilation will SQ-T1- ; .
EE-PNL- Power for FLEX ventilation and SFP WELD-T-26-BK ALL ALL 320" elevation in a Tornado & maintain ambient NA U EE- if this panel cannot be energized, then
ATC1 functions only Level Indication and power buggy | - Seismic qualified structure, with temperature with < PNL- restore this capability within 90 days.
in CB 322 and missile protection . mp ATCH
EX-CABLE-F to 110F) ECR 13-00310
355 elev.
: . . . FLEX temporary
This equipment is located in e . . :
o L o . ventilation will If this panel cannot be energized, then
EE-PNL- FLEX Power Power dlStl‘lbl:Jtlon Tomado & Seismic qualmeq .| maintain ambient SQ-T1- within 72 hours provide an alternate
EX distribution panel for FLEX equipment | PASSIVE ALL ALL | structure, above 320" elevation. This i ture less th NA U EE- for EX-Y-1A & B batteri
P and vital instruments location is shielded from tornado emperature 1ess han PNL-Fx | Power source for FA-1- atenies,

missiles.

design 122F. ECR
13-00310

and restore this capability within 90 days.
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External

Effect of ELAP (on

Seismic

(?'9"“:’[‘;"8“" Function FLEX Function Redundancy Hazard “T:g ; External Hazard Protection E-'l‘::;‘;lgmﬁ?tal motive power or Class |’ Bi?ié Unavailability Response
(NOTE 2)’ ' S 4 control logic). | (NOTE1) | =% s
. ; . ; FLEX temporary
Power distribution ¥2Ir?1:3ct:lgmgg;s;lrfwilgcc:]it:I(ijfileznd ventilation will SQ-T1- | If this panel cannot be energized, then
EE-PNL- F.LEX Ppwer for FLEX equipment | PASSIVE ALL ALL | structure, above 320' elevation. This maintain ambient NA U EE- within 72 hours provide an afternate .
FX-1 distribution panel and vital instruments location is shielded from tornado temperature less than PNL- power source for FX-Y-1A & B batteries,
missiles design 122F. ECR FX-1 and restore this capability within 90 days.
' 13-00310
Alternate strategy . . . . FLEX temporary
Feeder to FX-Y- —_ - Use FX-CABLE- This equipment is located in ventilation wil
EE-PNL- 1A/B auxiliaries Power distribution A pluaded into Tornado & Seismic qualified maintain ambient SQ-T1-
for FLEX equipment | 1,299 ALL | ALL | structure, above 320' elevation. This NA U |EE- See EE-PNL-FX-1
FX-1-BK {(battery charger, e WELD-T-26-BK L T temperature less than
4 and vital instruments location is shielded from tornado ! PNL-FX
receptacles, lights) and power buggy missiles design 122F. ECR
at FLEX platform ) 13-00310
Power isolation to . : : FLEX temporary
e This equipment is located above ventilation will SQ-T1-
1P/1S 480V Bus Power distribution . A o :
EE-PNL- B i rar for ELEX oment | PASSIVE ALL ALL 320' elevation in a Tornado & maintain ambient NA W EE- N tive function
FX-2 ar or temporary -=/ equip Seismic qualified structure, with temperature less than PNL- o active
connection to EE- and vital instruments sl H desian 104F. EC EX
MCC-ES-1A-BK1 missile protection . esign F. R -2
13-00310
. . . . FLEX temporary
Back Feed RRC $21r?1aeggIgmse:itslr?wi[ggit:l(ijfig d ventilat_ion will SQ-T1- | Equipment is utilized but not essential to
EE-PNL- Diesel or Eeed DID - Phase 3 EE-PNL-FX-3B ALL ALL | structure, above 320" elevation. This maintain ambient NA U EE- the FLEX strategy. Thgre are no specific
FX-3A Load Bank function location is shielded from tornado temperature less than PNL- regulatory required limits on
missiles design 122F. ECR FX-3A unavailability.
) 13-00310
. . . ; FLEX temporary
Back Feed RRC 'Trglri:gglgmggitslriilg(;it;li‘ig] d ventilation will SQ-T1- | Equipment is utilized but not essential to
EE-PNL- Diesel or Feed DID - Phase 3 EE-PNL-FX-3A ALL ALL | structure, above 320' elevation. This maintain ambient NA U EE- the FLEX strategy. There are no specific
FX-3B Load Bank function location is shielded from tornado temperature less than PNL- regulatory required limits on
missiles design 122F. ECR FX-3B unavailability.
) 13-00310
. . : . FLEX temporary
Provide Power to $2|rsr1:gglgmseenitslriilggf:ﬁig d ventilation will SQ-T1- | Equipment is utilized but not essential to -
EE-PNL- 1A RB H&V MCC / DID for RB Pressure No redundancy FLOOD D structure, above 320" elevation. This maintain ambient NA U EE- the FLEX strate_gy. Thgre are no specific
FX-4 1B PZR HTR MCC Control location is shielded from tornado temperature less than PNL- regulatory required limits on
missiles design 122F. ECR FX-4 unavailability.
' 13-00310
DID - Power can be This equipment is located in a \[:LE'[)I( 'E[flampvfl).rl?ry Equi tis utilized but not tial t
EE-PNL- Connect power directly routed to Seismic qualified structure. This © 'nlta on mlb' ¢ 13- thquTS(] sl'f’ratelz Thu not essentia 'f(')
XL from FX-Y-4 to FSF | standby block No redundancy | COLD | ALL | location is shielded from tornado tma‘ a'”tar l'e” " NA Z | soo70 e At ro u-rg)é'nm-fre are no speciric
receptacles heaters for FX-P- missiles. This component is not dempere112uze: eéséRan regu a'[o?,/'rrt quire Its on
3A, 3B or FX-Y-3 required for flood mitigation. esign ) unavaraotity.
13-00310
Alternate strategy
- Use FX-CABLE- This equipment is located in Sléri?l(att?cmp&r[?ry
i ) Power supply to Power supply to EE- | D plugged into Tornado & Seismic qualified o . SQ-T1- .
bk | EE-PNLFXfrom | PNLFX from FX-Y- | EE-PNLFX-8Aor | ALL | ALL | structure, above 320' elevation. This | MAntanambient -y, U |EE i his breaker cannat be olosed, then
FX-Y-1A or B 1AorB B and plugged location is shielded from tornado emperafure fess than PNL-Fx | restore this capability within 50 days.

into EE-PNL-FX-
4,

missiles.

design 122F. ECR
13-00310
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Effect of ELAP (o‘n

Seismic

External .
C°"_1r|§ nent Function FLEX Function Redundancy | Hazard “ljllant External Hazard Protection Environmental motive power or Class sQ Unavailability Response
] e . : ) h ‘ ode _ _ ) Availability . < 1 e | Basis o -
: (NOTE 2) _ ) .control logic) (NOTE 1)
This equipment is located in Sériﬁai?gpv(;iqlary
_ ) Power supply to Tornado & Seismic qualified s . SQ-T1- )
E PNy | EEPNLFXfrom | [Solalenomalpower | ge pny Fx-BKs | ALL | ALL | structure, above 320' elevation. This maintain amblent | NA U |EE- i his breaker canniot be closed, then
1D TP MGC PPl location is shielded from tornado oo oo ECH PNL-Fx | restore this capability within S0 days.
missiles. esign )
13-00310
. . . . Equipment will be
This equipment is located in : ; . R .
EEPNL. | foaorta JANB. | DID for BB Pressure Tomado & Seismic qualified oot i oo T SQ-TH- | etogy. Thore & na apesii
eae ° sur No redundancy FLOOD D structure, above 320' elevation. This : g -1 NA u EE- © strategy. ' here are no Specitic
FX-BK3 Pzr Htr MCC or 1A | Control location is shielded from tornado equment is not PNL-FX regulatory required limits on
RB H&V MCC missiles required for extreme unavailability.
) temperature events.
(1) Connect FX-Y-
1A, FX-Y-1B or FLEX temporar
RRC diesel Connect FX-Y-1A, Transfer switch This equipment is located in ventilationpwill y SQ-TH
EE-PNL- generator to EE- FX-Y-1B or RRC will be maintained Tornado & Seismic qualified maintain ambient EE- " | If switch is lined up to an functional
FX-XFR PNL-FX & ES diesel generator to lined up to an ALL ALL | structure, above 320' elevation. This temperature less than NA U PNL diesel, but cannot be transferred, then
Distribution panels. | EE-PNL-FX & ES functional FLEX location is shielded from tornado desipAn 199F ECR FX )EFR restore this capability within 90 days.
(2) Connect FX-Y- | Distribution panels. DG. (PASSIVE) missiles. 13_0%310 ) )
1AorFX-Y-iBtoa
test load bank
Switch between This equipment is located in Equipment is utilized but not essential to
EE-PNL- normal plant power | DID - portable Tornado & Seismic qualified FLEX function not 13- the FLEX strategy. There are no specific
FX-XFR-2 | and FX-Y-4 after lighting can be used No redundancy ALL ALL structure, and not required evaluated. NA z 00074 regulatory required limits on
event for a flood. unavailability.
This equipment is located above \}:tla—rlmz—t?l(att?grquvsirl?ry
EE-PNL- Vital Instrument Vital instrument 320' elevation in a Tornado & o : Current S
VBA 120V AC "A" power EE-PNL-VBB ALL 1 ALL Y seismic qualified structure, with g;’g{;‘r‘;‘tj:‘e"t:‘i’}tw : NA Wl Class Tech Specs control unavailability
missile protection . ECR 13-00310)
This equipment is located above \Ijzle_ri?l(ai?g:]pv(\?irlflry
EE-PNL- Vital Instrument Vital instrument 320" elevation in a Tornado & o . Current I
VBB 190VAC "B" power EE-PNL-VBA ALL ALL Seismic qualified structure, with {r;rarlgggtjgkiin;m: : NA W Class Tech Specs control unavailability
missile protection . ECR 13-00310)
EE-PNL- Vital Instrument NO - VBC is stripped
VBC Power "C" to manage DC load NA NA NA NA NA NA NA NA NA
This equipment is' located above Slérfi?l(atﬁeorgpvsir]?ry
EE-PNL- | Vital Instrument Power to RC-LT- i 320" elevation in a Tornado & o . Current P
VBD Power "D" 1037 EE-PNL-VBB ALL D S(_aismic qualified structure, with grarir;’ggtjrrgtﬂin;m: : NA W Class Tech Specs control unavailability
missile protection . ECR 13-00310)
. : . : FLEX temporary
X CTetgk phise ——— 3 Tglr?w:gg Igmsegitslr?qilg ?q?;taelciiﬁgd ventilation wgl t 1 iqUIEanSgt is ut|hzec:ir but not essential tfo
-R-FX- | rotation when - Phase : ; .| maintain ambien 3- the strategy. There are no specific
1/48 Phase 3 DG is function No redundancy ALL ALL fg;ﬁ;g;eijsasioivgSg?r:rf\t/atlor;gh's temperature less than NA z 00070 regulatory required limits on
connected © ora design 122F. ECR unavailability.

missiles.

13-00310
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Effect of ELAP (oﬁ

; ) . Extefnal o . Seismic .
Comrg nent Function FLEX Function Redundancy Hazard “'7'?3; External Hazard Protection EnA\c;(i)Ir:;liﬁ?tal motive power or Class | ngis Unavailability Response
; : (NOTE 2) e : S = ability control logic) (NOTE 1) o
FLEX temporary
e This equipment is located above ventilation will
EE-SWG- | Atran ES4gov | rOYSrgelibuion -\ peswgagov- | | 4 | 320 elevation inaTomado & maintain ambient NA w | Current Tech Soess control unavailabilit
480V-1P Switchgear ord ol 'egtmupm;nnts 1S Seismic qualified structure, with temperature within Class P allabitity
and vital Instrum missile protection . design (< 104F) ECR
13-00310
FLEX temporary
C This equipment is located above ventilation will
. Power distribution ; Lo A .
EE-SWG- | Btrain ES 480V for FLEX equipment EE-SWG-480V- ALL ALL 320" elevation in a Tornado & maintain ambient NA W Current Tech Specs control unavailabilit
480V-1S Switchgear and vital ingtrlfments 1P Seismic qualified structure, with temperature within Class P y
missile protection . design (< 104F) ECR
13-00310
. . . . FLEX temporary
1—2;?]:3;'gmggitslr?]ilgcit:ﬁig d ventilation will Equipment is utilized but not essential to
EE-VM- Monitor FX panel DID - monitor bus q ; . | maintain ambient 13- the FLEX strategy. There are no specific
No redundancy ALL ALL | structure, above 320' elevation. This NA Z . . .
FX-1 voltage voltage L . temperature less than 00070 regulatory required limits on
location is shielded from tornado ; o :
missiles design 122F. ECR unavailability.
) 13-00310 .
Redundancy is This equipment is located in In addition to Tech Spec requirements,
Turbine Driven Emeraenc not availablg Torriado & Seismic qualified No interlocks except Current EF-P-1 should not be removed from
EF-P-1 EEW Pum Feedv?/ateryto OTSG | (See reference ALL AB | structure, with missile protection NA - mechanical eqpt | for mechanical W Class service for planned maintenance
P 23 section 2.12.1) and will perform its function prior to overspeed trip device UNLESS EG-Y-1A, EG-Y-1B and EG-Y-
T potential flood damage. 4 are OPERABLE.
This equipment is located in :
Tornado & Seismic qualified
EFW Recirc line Maintain CO-T-1B structure, with missile protection . Current I
EF-V-017 Drain Valve above 40F Hotwell COLD A and is protected from external NA - mechanical eqp’g NA w Class Tech Specs control unavailability
flooding due to river water up to
313.5' elevation.
) This equipment is located in Fails Closed on loss of
Tornado & Seismic qualified AIR, Valve can be
EF-V- Control EFW Flow | Control EFW Flow to | EF-V-30D, FX-V- ALL A | structure, and will be reconfigured NA - mechanical eqpt | controlled from CR w Current Tech Specs control unavailability
030A to OTSG A OTSG A 206A . . o . Class
. prior to potential loss of access due while air is available (>
to flood. 3 hrs).
This equipment is located above \F;%nagt:rgorgtﬂgﬁg;

EF-V- Remote control of Emergency 320" elevation in a Tornado & e Current I
O30A-EX1 | EF-V-30A Feedwater to OTSG EF-V-30D ALL A Seismic qualified structure, with :22 gzls;r:?rﬁigolsgsaff See EF-V-30A w Class Tech Specs control unavailability
missile protection . .

control is used.

This equipment is located in Fails Closed on loss of

Tornado & Seismic qualified AIR, Valve can be
EF-V- Control EFW Flow | Control EFW Flow to | EF-V-30C, FX-V ALL A structure, and will be reconfigured NA - mechanical egpt | controlled from CR W Current Tech Specs control unavailability
030B to OTSG B OTSG B 2068 . . o : Class

prior to potential loss of access due while air is available (>

to flood. 3 hrs).

This equipment is located above Remote control. of EF-
EF-V- Remote control of | Emergency EF-V-30C ALL A | 820 elevation in a Tormado & treiret tree houro of | Ses EF-V-20B w | Current Tech Specs control unavailabilt
030B-EX1 | EF-V-30B Feedwater to OTSG Seismic qualified structure, with Class P y

missile protection .

the event, then local
control is used.
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. . . N , éxferrial . : . : - By . Effect of ELAP (oﬁ | seismic |- - S
c‘r’i',“rg“e"t | - Finetion . .| FLEXFungtion | Redundancy .| Hazard “753; External:Hazard Protection - E'}‘c;ﬂgmﬁ?tal " motive poweror. . |.Class .| Bigs ‘ Unavailability Response |
E o : 1 BT S o |(NOTE2) | Tl - T AR Y - -control logic) (NOTE1) |- PA5F . . o '
This equipment is located in
Tornado & Seismic qualified ; .
ggo\é tCOSEF%](E [;W Flow 8$nst(r§ IBEFW Flow to EF-V-30B ALL A structure, and will be reconfigured NA - mechanical eqpt iﬁ:'{s Closed on loss of | w Cg[rar:;]t Tech Specs control unavailability
° prior to potential loss of access due v
to flood.
This equipment is located above \F/{esmoote oontro[ OdefF'
EF-V- Remote control of Emergency A 320’ elevation in a Tornado & th_ f.S ?ii requjllre O; See EF-V-30C W Current hs | I
030C-EX1 | EF-V-30C Feedwater to OTSG EF-V-308 ALL Seismic qualified structure, with © lirst three nours o ee EF-V-30 Class Tech Specs contro} unavailability
- . the event, then local
missile protection . .
control is used.
This equipment is located in
Tornado & Seismic qualified . .
ggo\é f)ocr\)’%[célelf l;\W Flow 8(.7%[8)'/_{5[:\/\/ Flow to EF-V-30A ALL A structure, and will be reconfigured NA - mechanical eqpt ;?F'{S Closed on loss of w Cglg:gnt Tech Specs control unavailability
ov prior to potential loss of access due
to flood.
This equipment is located above Remote control of EF- _
EF-V- Remate control of | Emergency EF-V-30A ALL | A | 320 elevationina Tomado & tre st thres hours of | See EF-V-30D w | Cument | rech Specs control unavailabili
030D-EX1 { EF-V-30D Feedwater to OTSG Seismic qualified structure, with Class P : y
o . the event, then local .
missile protection . .
control is used.
This equipment is located in
EE-V- FLEX Isolation ;?S;?Sr% &wi?ffﬁrigzlguigf’::gﬁon Report If valve cannot be opened, then initiate
from EFW system Feedwater to OTSG | EF-V-30A ALL AB,C o Stie prote NA - mechanical egpt. | NA w P action to restore this function or provide
067A and will be reconfigured prior to W-1201 : . b
A . equivalent capability, within 90 days.
potential loss of access due to
flood.
This equipment is located in
: Tornado & Seismic qualified .
EE.V- FLEX Isolation structure, with missile protection . Report If vglve cannot be c.)penedz then initiate
from EFW system Feedwater to OTSG | EF-V-30B ALL AB,C : . ; NA - mechanical egpt. | NA w action to restore this function or provide
067B B and will be reconfigured prior to _ W-1201 equivalent capability. within 90 davs
potential loss of access due to q P Y ys:
flood.
This equipment is located in
LP Moisture Drains | Long term Tornado & Seismic qualifieq . Current .
EX-T-1 Collection Tank condensate suopl CO-T-1B WIND ALL [ structure, above 320' elevation. This | NA - mechanical egpt. { NA z Class No active function
SUPPY location is shielded from tornado
missiles.
LP Moisture Drains | | 0 to1m Tomacs e Z?Jfl%i?d Fails OPEN on loss of Current | [ valve cannot be opened, then initiate
EX-V-9 Colllectlon Tank condensate supply CO-T-1B WIND ALL structure. This location is shielded NA - mechanical eqpt. AR z Class action to restore '['hIS fur)ct'lon or provide
drain to condenser o equivalent capability, within 90 days.
from tornado missiles.
DID - isolate failed This equipment is located in Equipment is utilized but not essential to
isolate FS header - Shutdown FS-P-1 Tornado & Seismic qualified . Current | the FLEX strategy. There are no specific
FS-V-043 to CB, AB & FHB p|p|ng.after a & FS-P-3 QUAKE | ALL structure. This location is shielded NA - mechanical eqpt. | NA z Class regulatory required limits on
seismic event oo o
from tornado missiles. unavailability.
DID - isolate failed This equipment is located in Equipment is utilized but not essential to
’ isolate FS header . Shutdown FS-P-1 Tornado & Seismic qualified ) . Current | the FLEX strategy. There are no specific
FS-V-051 to 1B piping after a & FS-P-3 QUAKE | ALL structure. This location is shielded NA - mechanical eqpt. | NA z Class regulatory required limits on

seismic event

from tornado missiles.

unavailability.
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, » External | .. | : o Effect of ELAP (on | Seismic S
c°".'rs nent Function FLEX Function Redundancy | Hazard 5':3; External Hazard Protection E%\(;;ci}r;r&ﬁ?tal motive power or Class 'B\:’Sis Unavailability Response
’ | : (NOTE2) | ™ - Avarabliy control logic) | MoTE™) | P2 S |
DID - isolate failed v ' This equipment is located in Equipment is utilized but not essential to
isolate FS header o Shutdown FS-P-1 Tornado & Seismic qualified 3 . Current | the FLEX strategy. There are no specific
FS-v-233 to CB, AB & FHB Piping after at & FS-P-3 QUAKE | ALL structure. This location is shielded NA - mechanical eqpt. | NA z Class regulatory required limits on
seismic even from tornado missiles. unavailability.
. N . . . . Equipment is utilized but not essential to
isolate backup DID - minimize Isolated with FS- The equipment is located in a "
FS-V-256 | cooling water internal flooding V-51 or shutdown ALL ALL | Tornado qualified structure and NA - mechanical egpt. | NA z S:gsrint :zzljgg)r(ys;[;ﬁ?ga -Erzeitr::r:e no specific
supply to IA-P-1A challenge FS-P-1 &3 protected from tornado missiles. unavailability,
. I . ; : ; Equipment is utilized but not essential to
isolate backup DID - minimize Isolated with FS- The equipment is located in a i
FS-V-257 | cooling water internal flooding V-51 or shutdown ALL ALL | Tornado qualified structure and NA - mechanical eqpt. | NA Z 8;;rsr§nt trgej;t% )r( Srtéabei?ga 'Irirf:]eitrse;:e no specific
supply to IA-P-1B challenge FS-P-1 &3 protected from tornado missiles. gulatory req
unavailability.
FLEX temporary
This equipment is located above ventilation will
FW-LI- OTSG B Full range | Control Feedwater to 320" elevation in a Tornado & maintain ambient Current I
775B Level Indication OTSG FW-LI-789B ALL AB.C Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
FLEX temporary
This equipment is located above ventilation will
FW-LI- OTSG A Full range | Control Feedwater to 320' elevation in a Tornado & maintain ambient Current - I
7768 Level Indication OTSG FW-L1-7888 ALL ABC Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
FLEX temporary
This equipment is located above ventilation will _
FW-LI- OTSG A Full range | Control Feedwater to 320' elevation in a Tornado & maintain ambient Current I
788B Level Indication OTSG FW-LI-7768 ALL AB.C | seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
FLEX temporary
This equipment is located above ventilation will
FW-LI- OTSG B Full range | Control Feedwater to 320" elevation in a Tornado & maintain ambient Current I
789B Level Indication OTSG FW-LI-7758 ALL ABC Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
This equipment is located above ' . .
FW-V- | Main Feedwater | G2 1R, FX-P-2 feed ALL | AB,c | 320 slevationina Tormado & NA - machanical eqpt | valve oam b o w | saua Tech Specs control unavailabilit
005A Block Valve "A" gy through EFW "2~ | Seismic qualified structure, with ap . op P y
OTSG - ) locally if required.
missile protection .
This equipment is located above ; ;
FW-V- Main Feedwater DID - alternate FX-P-2 feed 320' elevation in a Tornado & . Valve fails as is. The SQUG S
e strategy to feed ALL A,B,C S o . NA - mechanical egpt | valve can be opened w Tech Specs control unavailability
005B Block Valve "B through EFW Seismic qualified structure, with : ;
OTSG e . locally if required.
missile protection .
. This equipment is located above ; :
FW-V- mg:z E{z?;i\lg?itr?g; sDtIth—eg)I/t (tagnfaeteed FX-P-2 feed ALL AB,C | 320 elevation in a Tornado & NA - mechanical eqpt \\//:lb/: ;:Irllsbaesolz.e-lr;zg w SQuG Tech Specs control unavailability
017A through EFW T Seismic qualified structure, with

Valve "A"

OTS8G

missile protection .

locally if required.
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Seismic

External : ( - Effect of ELAP (on -
comrgnent‘ Function FLEX Function Redundancy Hazard ICII;‘S; - External Hazard Protection E';&‘Cgci)lra'mlei?tal motive power or .Class B‘ZS i Unavailability Response
' : ' Co ~ | (NOTE 2) S atabliity -control logic) (NOTE 1) e ‘ :
. This equipment is located above ; .
Main Feedwater DID - alternate L Valve fails as is. The
FW-V- . ) FX-P-2 feed 320' elevation in a Tornado & ; sSQuUG : N
0178 \l\;lalm }?ggulatmg %tfraécé;y to feed through EFW ALL AB,C Seismic qualified structure, with NA - mechanical eqgpt. ;ﬁ;ﬁ ci?rr]ebemcl)’ggned W Tech Specs control unavailability
ave missile protection . yireq .
(1) Connect FX-
HOSE-B1 to FX- DID - Alternate path This equipment is located in Equipment is utilized but not essential to
FX-HOSE- | HOSE-B or (2) for failure of HP . Tornado & Seismic qualified i . 14- the FLEX strategy. There are no specific
B-X2 Connect FX- piping between CB Installed piping ALL AB.C structure, and is not vulnerable to NA - mechanical eqpt. | NA z 00032 regulatory required limits on
HOSE-B1 to FX- and FHB flood damage. unavailability.
HOSE-Z
This equipment is located in
FX-LI- FX-T-1 Feedwater to OTSG, CO-LI-1060 Tornado & Seismic qualified 14-
Condensate Level and RCS or SF Pool ’ ALL ALL | structure, and is not vulnerable to NA - mechanical eqpt. NA Z No active function
1001 . 1063 . N 00031
Indicator Makeup flood damage. This location is .
shielded from tornado missiles.
This equipment will perform its
FX-T-2 Lower . S ; .
FX-Li- Fuel oil supply to . function if subjected to river water _ . 13- . .
1002A Range.LeveI FLEX DG Passive FLOOD | ALL level up to 320' elevation (ECR 13- NA - mechanical egpt. | NA Z 00164 No active function
Indication
00164).
This equipment is located in . R .
Fx-Ll- | FXT-2 Upper Fuel oil supply to Tornado & Seismic qualiied fo | e BLEX orateqy. There are ne spect
1002B Range Level FLEX DG PRl FX-LI-1002A FLOOD | ALL | structure, above 320" elevation. This | NA - mechanical egpt. | NA z 00164 ilat ; g)(g. i S(;re pecilic
Indication location is shielded from tornado regu a_lorgl'l'rteqmre fmits on
missiles. unavailability.
This equipment is located in
. Visual Tornado & Seismic qualified i . .
'1:()3(0;] ::ET? Level IEESXOIEI)Z‘UppIy to observation or dip ALL ALL | structure, above 320" elevation. This | NA - mechanical eqpt. | NA U (1)81 64 i Ietvel mdlcaggi'rt IS qunfuggtg)nal, then
hdicator stick location is shielded from tornado restore capabtiity within ays.
missiles.
NO - FX-P-7
provides overflow
FX-LS- protection FX-T-3
1004 Control FX-P-7 and the level lights NA NA NA | NA NA NA NA NA NA
are redundant to FX-
LI-1003.
" . NO — Function is
PXLST | X ruetn environmental NA NA NA | NA NA NA NA | NA NA
protection only
The motor is designed If FX-P-1A cannot provide 35 GPM at
for operation at 50C 2100 psig and FX-P-1B is functional,
This equipment is located above (122F) and FLEX sSQ-T1- then restore FX-P-1A within 90 days. If
EX-P-1A FLEX RCS MU RCS Makeup-HP EX-P-1B ALL AB.C 320" elevation in a Tormado & temporary ventilation |\, U EX-P- FX-P-1A and FX-P-1B are NON-
Pump A Seismic qualified structure, with will maintain ambient 0001 functional, then initiate action to restore

missile protection .

temperature within
design (< 120F) ECR
13-00310

one pump to an functional condition (or
develop an equivalent capability) within
72 hours.
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| Effect of ELAP (on .

Gomponent | . Function | FLEXFnction | Redundancy | Hazard | bont | External Hazard Protection - | & Efuironental motivé power or | ‘Class- | gocts .| Unavailability Response
S RS A o R R N S . (NQTE2). _'-°f e R R o v.‘al:_a_. i l;yv»’v‘ control Ioglc) i ‘(NQ.TEi.)? aSls . P
FLEX temporary
This equipment is located above ventilation will 13-
FX-P-1A- | FX-P-1A suppl 320" elevation in a Tornado & maintain ambient
BK breaker PRy RCS Makeup-HP FX-P-1B ALL AB.C | seismic qualified structure, with temperature within NA w 2%0;2028 See FX-P-1A
missile protection . design (< 104F) ECR
13-00310
FLEX temporary
This equipment is located above ventilation will SQ-T1-
FX-P-1A- | FX-P-1A suppl 320' elevation in a Tornado & maintain ambient .
BK1 breaker PPy RCS Makeup-HP FX-P-1B ALL AB,C Seismic qualified structure, with temperature within NA U TZ(EX4 See FX-P-1A
missile protection . design (< 104F) ECR )
13-00310
The motor is designed
for operation at 50C
This equipment is located above (122F) and FLEX SQ-Ti-
FLEX RCS MU 320" elevation in a Tornado & temporary ventilation
FX-P-1B Pumps B RCS Makeup-HP FX-P-1A ALL 1 ABLC | seismic qualified structure, with will maintain ambient | VA U g())(of See FX-P-1A
missile protection . temperature within
design (< 120F) ECR
13-00310
FLEX temporary
This equipment is located above ventilation will 13-
FX-P-1B- | FX-P-1B supply 320" elevation in a Tornado & maintain ambient
BK breaker RCS Makeup-HP FX-P-1A ALL A’B’(,: Seismic qualified structure, with temperature within NA w 2?’[0;2028 See FX-P-1A
missile protection . ' | design (< 104F) ECR
13-00310
FLEX temporary
, This equipment is located above ventilation will SQ-T1-
FX-P-1B- | FX-P-1B supply 320" elevation in a Tornado & maintain ambient
BK1 breaker RCS Makeup-HP FX-P-1A ALL AB.C | Seismic qualified structure, with temperature within NA u 1F;\(IEDX4 See FX-P-1A
missile protection . design (< 104F) ECR i
13-00310
If FX-P-2A cannot provide 120 GPM at
FLEX Feedwater 420 ft TDH and FX-P-2B is functional,
Pump A (a) backup’ This equipment is located in The motor is designed then restore FX-P-2A within 90 days. If
to EF-P-1 at low Tornado & Seismic qualified for operation at 50C FX-P-2A and FX-P-2B are NON-
FX-P-2A OTSG pressure, Zﬁgdé/vgéeg;t%g;%g, FX-P-2B ALL ALL structure. This Ipcgtion is shielded (122F) and IS NA U ' 5’6?1\/211%0 functional, then initiatga action to_ (estore
(b) Spent fuel pool Makeup from tornado missiles. The submergedin 0010 one pump to an functional condition (or
makeup and c¢) component will function if condensate of 100F or develop an equivalent capability) within
RCS makeup at submerged due to flood. less. 72 hours. NOTE: EF-P-1 can feed
low pressures OTSG. Alternates must address SF
cooling and outage core cooling.
EX-P- Supply breaker for | Feedwater to OTSG, A plugged into Tornado & Seismic qualified maintain ambient SQ-T1-
power cable to FX- | and RCS or SF Pool ALL ALL [ structure, above 320' elevation. This NA U EE- see FX-P-2A
2AB-BK | poporFX-P-2B | Makeup WELD-T-26 10 location is shielded from tomado | (omperature less than PNL-FX
provide power to missiles design 122F. ECR
FX-P-2A/B ) 13-00310
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| CFiintion |

jon - | - Riedundanéy’

 [Exema [
| .Hazard . { s

. External Hazard Prote

" Availability” < |- MOE RO B

'Unavailability Response -

drain pump

protection for FX-T-3

- |{MOTE2);| TR b Y. 1" “controllogic) .| (NoTEY) | BaS! -
This equipment is located in \IjeLr'nEt?I(a’Ef?:rlp\A?irllary
Feedwater to OTSG, Tornado & Seismic qualified oo . SQ-T1-
FXPr2A | PXP2R SUPPY | and RCS or SF Pool | FX-P-2B ALL | ALL | structure, above 320" elevation, This | artan amoient 1y U |FX-P- | seeFX-P-2A
a Makeup location is shielded from tornado d p F ECR 2A-EX4
missiles. 123(')90%1152 )
FLEX Feedwater
Pump B (a) backup This equipment is located in The motor is designed
to EF-P-1 af low Tornado & Seismic qualified for operation at 50C
Feedwater to OTSG . S . PSV100
OTSG pressure, ’ structure. This location is shielded (122F) and is
FX-P-2B (b) Spent fuel pool ?An;kg{fs or 8F Pool | FX-P-2A ALL ALL from tornado missiles. The submerged-in NA U (1)31313 see FX-P-2A
makeup and ¢) P component will function if condensate of 100F or
RCS makeup at submerged due to flood. less.
low pressures
This equipment is located in Céri?l(attiec:?lpvsirl?ry
Feedwater to OTSG, Tornado & Seismic qualified A . SQ-T1-
FX P28 | PXP-2Boupply | and RCS or SF Pool | FX-P-2A ALL | ALL | structure, above 820" elevation. This | antain amblent — — na U |FX-P- | seeFX-P-2A
Makeup location is shielded from tornado d p 199F. ECR 2B-EX4
' missiles. esign 122F.
13-00310
If FX-P-5A cannot provide 3 GPM to FX-
T-3 and FX-P-5B is functional, then
. . . ; restore FX-P-5A within 90 days. If FX-P-
. %r'g]rsn:gglgmsegitsﬁilgﬁt:&i? d Ambient temperatures 5A and FX-P-5B are NON-functional,
EX-P-5A I1:‘;(e1nsfer fuel from Fuel oil supply to FX-P-5B FLOOD | ALL | structure, above 320" elevation. This dunr:g flood event NA 7z 13- then initiate action to_rgstore one pump
-T-2 to FX-T-3 FLEX DG location is shielded from tornado won't exceed design 00164 to an functional condition (or develop an
missiles 104F. equivalent capability) within 72 hours.

) NOTE: FX-T-2 can gravity feed FX-T-3
for > 60 hours. NSRC fuel container can
be used for additional fuel.

Alternate strategy ; ; . . -
. ; g This equipment is located in .
EX-P- Supply breaker for Fuel oil supply to AUTL? F)e( dCi':t%LE Tornado & Seismic gualified g\umrizle?ltggéng\%i’iures SQ-EE-
5A/B-BK power cable to FX- | -/ ey PRl WEL[g)?T—ZS-BK FLOOD | ALL | structure, above 320' elevation. This won'tge od desian NA U PNL- See FX-P-5A
P-5A or FX-P-5B location is shielded from tornado xce 9 FX-1
and power buggy missiles 104F.
at FLEX platform )
This equipment is located in ;
Co " Ambient temperatures
. Tornado & Seismic qualified .
Fx-p-gg | Llansfer fue from | Fus 0TSO | Fx-p-5A FLOOD | ALL | structure, above 820" elevation. This | Surn@ fl00d S¥ent | ya Z |, | SeeFXx-PsA
location is shielded from tornado 182': exce g
missiles. ’
NO - FX-P-7 :
px-p7 | PX-T-8overflowor | ides overflow | NA NA NA | NA NA NA NA NA NA
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External

Effect of ELAP-(on

Seismic

Component | Function FLEX Function | Redundancy | Hazard | fiont |  External Hazard Protection Ervironmental | motive poweror | Class | poui Unavailability Response
’ B - ‘ | . |(NOTE2) o '_ antity. control logic) (NOTE1) [ = o .
This equipment is located in Equipment is utilized but not essential to
DID - monitor Tornado & Seismic qualified ) by
1F(>)<c_)l1jl ELEX FW Header pressure available to | No redundancy ALL ALL | structure, above 320" elevation. This | NA - mechanical egpt. { NA Z 831 64 :zeugfrx f;rajﬁgﬁ' I-irrEi?;eoire no specific
ressure feed OTSG location is shielded from tornado gulatory req
o unavailability.
missiles.
This equipment is located above Equipment is utilized but not essential to
FX-Pl- FLEX RCS Header | DID - monitor FX-P- 320' elevation in a Tornado & i . 13- the FLEX strategy. There are no specific
1002 Pressure 1 performance No redundancy ALL AB,.C Seismic qualified structure, with NA - mechanical eqpt. | NA z 00164 regulatory required limits on
missile protection . unavailability.
This equipment is located in Equipment is utilized but not essential to
FX-PI- FX-P-2A & B DID - monitor FX-P- Tornado & Seismic qualified ) . 13- the FLEX strategy. There are no specific
1003 discharge pressure | 2 performance No redundancy ALL ALL structure. This location is shielded NA - mechanical eqgpt. | NA z 00164 regulatory required limits on
from tornado missiles. unavailability. '
This equipment is located in . R .
EX-PI- FX-P-5 discharge DID - Enhance Tornado & Seismic qualified 13- tli?au'ET;Q;'E;;I'Zeql.ggtrggisiiegt':gﬁc
and FX-T-3 Level control of makeup to | No redundancy FLOOD ALL | structure, above 320’ elevation. This | NA - mechanical egpt. | NA Z ) g_V' . P
1004 o L X 00164 regulatory required limits on
Indication FX-T-3 location is shielded from tornado o
o unavailability.
missiles.
. This equipment will perform its
Fuel Oil Storage . e : )
Fuel oil supply to . function if subjected to river water ) . 13- . .
FX-T-2 Tank for Flood FLEX DG Passive FLOOD ALL level up to 320" elevation (ECR 13- NA - mechanical egpt. | NA z 00164 No active function
Events
00164). :
This equipment is located in
Fuel subply to FX- | Fuel oil supply to - Tomado & Seismic qualified 13- If the tank is less than 7/8 full, then
FX-T-3 Y-1A rpf[:)){-Yq B FLEX DG pRly Passive ALL ALL | structure, above 320' elevation. This | NA - mechanical egpt. | NA u 00164 restore the required level within 72
° location is shielded from tornado ATT 20 | hours.
missiles.
, Portable This equipment is located above Equipment is utilized but not essential to
FX-TI- FX-P-1A /B inlet Monitor FX-P-1 inlet temperature WIND | ABC 32Q ellevatlorlm a Tornado &. NA - mechanical eqpt. | NA 7 14- the FLEX strategy. Thgre are no specific
1001 temperature water temperature instrument Seismic qualified structure, with 00032 regulatory required limits on
‘ missile protection . unavailability.
This equipment is located in
. Redundancy is Tornado & Seismic qualified SQ-T1- -
FX-V-0001 banstor piog. Fuel oil supplyto | not available ALL | ALL | Structure, with missile protection NA - mechanical eqpt. | NA u | X e e o T oo
lsolationpvpalve FLEX DG (See reference and will be reconfigured prior to apt. VALVE equivalent capability. within 72 h%urs
23 section 2.12.2) potential loss of access due to S q P v )
flood.
. This equipment is located in
FLEX Fuel Oil el ol cmoiv e | dundanay is Tornado & Seismic qualified . ST | if valve cannot be opened, then initiate
FX-V-0002 | transfer pipe PRy ALL ALL | structure, above 320" elevation. This | NA - mechanical eqpt. | NA U action to restore this function or provide
. FLEX DG (See reference . ; VALVE : " s
Isolation Valve . [ocation is shielded from tornado equivalent capability, within 72 hours.
23 section 2.12.2) missiles S
This equipment is located in
. : Tornado & Seismic qualified If valve cannot be opened, then initiate
FX-V- FX-P-5A discharge | Fuel oil supply to \ : . . 13- ; ; ; .
isolation valve g FLEX DG PRl FX-P-5B FLOOD | ALL | structure, above 320' elevation. This | NA - mechanical egpt. | NA Z 00164 action to restore this function or provide

0006A

location is shielded from tornado
missiles.

equivalent capability, within 72 hours.
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External

Effect of ELAP (on

Seismic

comrg nent Function - FLEX Function Redundancy Hazard I\Ijllagt External Hazard Protection Er;\wr;_:lnmﬁ?tal motive power or Class BSQ. Unavailability Response
| (NOTE2) | 0. o ‘ vatabiity control logic) | (NOTE1) | °ASIS ' |
This equipment is located in
. . Tornado & Seismic qualified If valve cannot be opened, then initiate
gé(égB iI;)él-;;gE\ji;\cl::arge IEEEIXOIIID?aup ply to FX-P-5A FLOOD | ALL | structure, above 320" elevation. This | NA - mechanical eqpt. | NA zZ (1)81 64 action to restore this function or provide
location is shielded from tornado equivalent capability, within 72 hours.
missiles.
Redundancy is This equipmen_t is .locateq_in '
FX-T-2 fill Fuel oil supply to not available Tornado & Seismic quahfleq . ' 13- If valve cannot be opened, then initiate
FX-V-0007 | connection FLEX DG PP (See reference FLOOD | ALL | structure, above 320' elevation. This | NA - mechanical eqpt. | NA z 00164 action to restore this function or provide
isolation valve . location is shielded from tornado equivalent capability, within 72 hours.
23 section 2.12.2) o
missiles.
This equipment is located in
. Tornado & Seismic qualified . .
FX-V-0008 | FuP-oAB Bypass | FUSLOTSUPPIYIO | Ex.v.0006A or B | FLOOD | ALL | structure, above 320 elevation. This | NA - mechanical eqpt. | NA z |18, | L valve cannotbe opened then see
: location is shielded from tornado
missiles.
EX-T-2 inlet This equipmen_t is _looatec_i_in o
EX-V- backflow Fuel oil supply to Tornado & Seismic quallfleq _ ‘ 13- If v_alve cannot be Qpened., then nitiate
0011A orevention on FILL | FLEX DG FX-V-11B FLOOD ALL structure_, abgve 320" elevation. This | NA - mechanical eqpt. | NA Z 00164 action to restore this function or provide
- location is shielded from tornado equivalent capability, within 72 hours.
Connection |
missiles.
This equipment is located in SQ-T1-
EX-V- FX-Y-1A Fuel Fuel oil supply to Tornado & Seismic qualified EX. If valve cannot be opened, then initiate
Return Backflow FX-Y-1B ALL ALL | structure, above 320' elevation. This | NA - mechanical eqpt. | NA U action consistent with an NON-functional
0023A . FLEX DG L T VALVE
Prevention location is shielded from tornado s FX-Y-1A.
missiles.
This equipment is [ocated in SQ-Ti-
EX-V- FX-Y-1B Fuel Fuel oil supply to Tornado & Seismic qualifiet_j _ FX- ' If valve cannot be Qpened, then initiate
00238 Return Backflow FLEX DG FX-Y-1A ALL ALL | structure, above 320" elevation. This | NA - mechanical egpt. | NA U VALVE action consistent with an NON-functional
Prevention location is shielded from tornado S FX-Y-1B.
missiles.
. . . . If valve cannot be opened, then initiate
SF POOL or LPI E;d:y;gﬁg 'S ;_g(ljs. :lcélcgt?;initn'zl.?_g?ézagzove E)((]_'ﬁ " | action to restore this function or provide
FX-V-0101 | FLOW CONTROL | RCS Makeup-LP ALL ALL o o . NA - mechanical egpt. | NA u equivalent capability, within 72 hours.
(See reference Seismic qualified structure, with VALVE . .
VALVE 23 section 2.12.2) missile protection ’ S NOTE: In MODE A, SF pool makeup can
T ' be achieved through FX-FI-1002..
This equipment is located above SQ-T1- If valve cannot be operated, then initiate
gi(OgA E>C()I\PJT1F?O|?_E\(/;,L\T_$/E RCS Makeup-HP E?({I;HOSA, FX- ALL AB,C gi?sriliivc?lzglgi:an di;ﬁgjﬁ; \;‘v(ith NA - mechanical egpt. | NA U \F/)XLVE le;c):(’[i<I3)n1c;:‘)nsis’ten’[ with an NON-functional
missile protection . S oo
This equipment is located above SQ-T1- |t valve cannot be operated, then initiate
gi%gé (F))éST1F%BOFEE\?,IAT_?/E RCS Makeup-HP E?(‘IX 1058, FX- ALL A,B,C gi?sriliivc?lzglﬂi:en dzlgcrz?t?rio, \%/ith NA - mechanical eqpt. | NA U (:/)A(‘LVE rza_l():(’ti?Dn1cléansis'£en’t with an NON-functional
missile protection . S T
FX-P-1A This,’ equipment is located above SQ-T1- | ¢ \alve cannot be operated, then initiate
gi(o\sl;\ :Jslgfz_ﬁg%E RCS Makeup-HP FX-V-105B ALL | ABC gze(i)sriliivc?::lgi:andasz;sgl?i? \;&vith NA - mechanical eqpt. | NA u \F/),éLVE action consistent with an NON-functional
VALVE missile protection . S FX-P-1A.
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Effect of ELAP (on

Seismic

. External : 2 ' :
c°mr[;’"er?t ‘Function FLEX Function Redundancy. Hazard “Ijllagt External Hazard Protection E,r;\v:rt_)lnr‘r_le_tntal - . motive power or - Class BSQ. Unavailability Response -
. . ' (NOTE 2) Mode s T _ vailability control logic) (NOTE 1) asis It £l ¥
FX-P-1B This equipr_nen‘t is located above SQ-T1- If valve cannot be operated, then initiate
A POURAARS RCS Makeup-HP | FX-V-105A ALL | ABC gi?sri'ii"ssglﬁi'é” daStTrLojg?l?lEjec,) & NA - mechanical eqpt. | NA VR N action consistent with an NON-functonal
VALVE missile protection . S e
. This equipment is located above SQ-T1- | Equipmentis utilized but not essential to
FX-P-1A/B Use recirc and L o
; . 320' elevation in a Tornado & ; FX- the FLEX strategy. There are no specific
FX-V-0106 \?IIESNQI’H/\x/iCLi\I/EE RCS Makeup-HP Sﬁ]npc,’[g gﬁg?fr‘:g ALL ABC Seismic qualified structure, with NA - mechanical eqpt. | NA U VALVE | regulatory required limits on
missile protection . S unavailability.
This equipment is located in
CLEX RGS MU Threaded pipe Tornado & Sﬁismiqlqualified_ ES-TL !f this valve cannot bedcloTed, then
. structure, with missile protection . - initiate action to provide alternate
FX-V-0108 | hRAIN Valve RCS Makeup-HP cap to isolate the | ALL | AB.C | 0 will be reconfigured prior to NA - mechanical eqpt. | NA U | VALVE | capability (e.g. cap pipe post ELAP)
rain path . o
potential loss of access due to S within 72 hours.
flood.
This equipment is located in
Isolation for hose L b q Retdund_?r:)cl:y Is Tornado & _?r?ismic_[qualiftiedf ES-TL If valve cannot be opened, then initiate
FX-V-0111 | connection on FX- ong term borate not avaravle ALL AB,C structure, with missile protection NA - mechanical egpt. | NA U . action to restore this function or provide
P_1A/B suction water supply (See re_ferenoe and w1'll be reconfigured prior to VALVE equivalent capability, within 72 hours.
23 section 2.12.2) potential loss of access due to S !
flood.
. This equipment is located in
Isolation for FW Feedwater to RCS E;d:\giﬁg IS Tornado & Seismic qualified ES__,H— If valve cannot be opened, then initiate
FX-V-0113 | connection to SF ALL ALL | structure, above 320' elevation. This | NA - mechanical egpt. | NA U action to restore this function or provide
POOL or RCS or SF Pool Makeup (See reference location is shielded from tornado VALVE equivalent capability, within 72 hours
23 section 2.12.2) o S ’ :
missiles.
This equipment is located in
. Tornado & Seismic qualified
gi)s(;:l:]-azrge/?wose Feedwater to OTSG, E;dgygfla%cg s structure. This lpcation is shielded E)C(Q_'ﬁ' If valve cannot be opened, then initiate
FX-V-0203 connection and RCS or SF Pool (See reference ALL ALL | from tornado mssiles. The NA - mechanical egpt. | NA U VALVE action to restore this function or provide
isolation valve Makeup 23 section 2.12.2) component will be reconfigured S equivalent capability, within 72 hours.
! T prior to potential loss of access due
to flood.
. This equipment is located in
ELEE,EA)E)E\quppIy Feedwater to OTSG, rl?;d:\?;;r;jg s Tornado & Seismic qualified E)?:ﬁ' If valve cannot be opened, then initiate
FX-V-0205 h h and RCS or SF Pool ALL ALL | -structure, above 320’ elevation. This | NA - mechanical egpt. | NA u action to restore this function or provide
ose connection M (See reference C T VALVE ) e o
. ; akeup . location is shielded from tornado equivalent capability, within 72 hours.
isolation valve 23 section 2.12.2) missiles S
This equipment is located in SQ-T1-
EX-V- Control Valve from Tornado & Seismic qualified EX- If valve cannot be opened, then initiate
0206A FLEX FW Header Feedwater to OTSG | FX-V-206B ALL A,B,C | structure, above 320’ elevation. This | NA - mechanical eqpt. | NA U VALVE action to restore this function or provide
to OTSG A location is shielded from tornado s equivalent capability, within 90 days.
missiles.
This equipment is located in SQ-Ti1-
EX-V- Control Valve from Tornado & Seismic qualified EX- If valve cannot be opened, then initiate
0206B FLEX FW Header Feedwater to OTSG | FX-V-206A ALL A,B,C | structure, above 320" elevation. This | NA - mechanical egpt. | NA U VALVE action to restore this function or provide
to OTSG B location is shielded from tornado S equivalent capability, within 90 days.

missiles.
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RPN SN VR Y DO A et e - External RETE e B T s ‘:.»E_fféc‘tqu;ELAE_(p_rj' | Selsmlc R UL .
comegnent | Function' " | FLEXFuhetion - |'““Redundancy. | Hazard’ 5’33; - VExter ol E“‘(,';‘l’l';g‘f"ta' <1 ¥ miotive poweror | Class | pooy: | o Unavailability Response -~ . .
e s R R R L I R e e« |s controllogie) | MOTEN) | PRS- e T
' . This equipment is located in
;ng)ég/vstHl—?::g;r Feedwater to RCS ?;d;:;;rgg ° : Tornado & Seismic qualifieq . . E)C()-ﬁ- I vglve cannot be opened, then initiate
FX-V-0208 Connection or SF Pool Makeup | (See reference ALL ALL | structure, above 320' elevation. This | NA - mechanical egpt. | NA u VALVE action to restore this function or provide
. ; location is shielded from tornado equivalent capability, within 90 days.
Isolation Valve 23 section 2.12.2) missiles. S
This equipment is located in S : . - : »
.y EX-T-1A flood DlDI- tI;iliver whas(r:f Ttorn?do &T r?eilsmic; qualifiehd dod PSVA00 -quuiglr_néegt its' l{ttilizeqr Eut.no.t essential tfo
-V- available wit -P- structure. This location is shielde ) . -the -X strategy. There are n6 specific
0210A \év}?:z‘r(n:/alreup 3 before this path is FX-V-210B FLQOD ALL from tornado missiles. The NA - mechanical eqpt. | NA u 831313 regulatory required limits on
alve required component will function if unavailability. =~
submerged due to flood. o
This equipment is located in . ‘ , . S
oy EX-T-1B flood DIDI- E{]iver whaéc)a(r::)s Ttornz:do &T hSeilsmici qualifiehd dod PSVA00 E}quig_[nEe)r(it its_ uﬁlizeqr Eut not essential tfo
-V- available wit -P- structure. This location is shielde . the strategy. There are no specific
0210B \(,;Vr?;irkn\l,zl[(f;p 3 before this path is FX-V-210A FLOOD | ALL | f16m tornado missiles. The NA - mechanical egpt. | NA u 831313 regulatory required limits on o
required ' component will function if ‘unavailability. =~
submerged due to flood. ‘
This equipment is located in
Tornado & Seismic qualified . . -
. Feedwater to OTSG, . L . PSV100 | If valve is not functional, then initiate
FX-V- FX-P-2A discharge | o RCS or SF Pool | PXV-2TB, FX- | ) | aLL | Structure. This location is shielded |\ _ mechanical egpt. | NA U | 161213 | action consistent with an NON-functional
0211A Check Valve | V-202B from tornado missiles. The
Makeup . o 0010 FX-P-2A.
component will function if
submerged due to flood.
This equipment is located in
Tornado & Seismic qualified . . i
FX-V- FX-P-2B discharge | ~oedwater o OTSG, | oy \; 5444 Fx. structure. This location is shielded . PSV100 | If valve is not functional, then initiate
and RCS or SF Pool ALL ALL oo NA - mechanical egpt. | NA U 161213 | action consistent with an NON-functional
0211B Check Valve M V-202A from tornado missiles. The .
akeup : o 0010 FX-P-2A.
component will function if
submerged due to flood.
This equipment is located in
: . Tornado & Seismic qualified
FX-P-2A /B Feedwater to OTSG, E;d:c;?argg 1S structure. This location is shielded EQ_'-H " | If valve cannot be closed, then initiate
FX-V-0213 | recirculation path and RCS or SF Pool (See reference ALL ALL | from tornado missiles. The NA - mechanical egpt. | NA V] VALVE action to restore this function or provide
isolation Makeup 23 section 2.12.2) component will be reconfigured s equivalent capability, within 72 hours.
T prior to potential loss of access due
to flood. -
If FX-Y-1A cannot provide 640 amps at
480VAC and FX-Y-1B is functional, then
restore FX-Y-1A within 90 days. If FX-Y-
This equipment is located in 1A and FX-Y-1B are NON-functional,
Tornado & Seismic qualified Designed for 120F 13- then initiate action to restore one
FX-Y-1A FLEX power supply | FLEX power supply | FX-Y-1B ALL ALL | structure, above 320' elevation. This | ambient (ECR 13- NA u 00070 generator to an functional condition (or
location is shielded from tornado 00070) Att #22a | develop an equivalent capability) within
missiles. 72 hours. NOTE: If ambient temperature
remains above 40F, 533 amps at 480
VAC is sufficient for all FLEX
requirements.
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Effecf of ELAP (on

Seismic

potential flood damage.

. , External | ‘ o L _ el S - S
Component Function FLEX Function Redundancy Hazard Plant ' External Hazard Protection Envnrgnm_gnital motive power or Class | SQ.- Unavailability Response
ID ‘ . ; Mode . A Availability - ; Basis
) _ . (NOTE 2) control logic) (NOTE 1) .
This equipment is located in .
Tornado & Seismic qualified Designed for 120F 13-
FX-Y-1B FLEX power supply | FLEX power supply | FX-Y-1A ALL ALL | structure, above 320' elevation. This | ambient (ECR 13- NA U 00070 See FX-Y-1A
location is shielded from tornado 00070) Att #22a
missiles.
This equipment is located in
Isolate MS supol isolate GS to Tornado & Seismic qualified FAl - Valve can be Current If valve is not functional and MS-V-7 is
GS-V-4 to GaS PPl maintain RCS MS-V-7 ALL A structure, above 320’ elevation. This | NA - mechanical eqpt. operated locall Z Class functional, then restore function within 90
temperature control location is shielded from tornado P y days.
missiles.
DID - Minimize risk This equipment is located in Equipment is utilized but not essential to
HG-PI- Main Generator of generator H2 fire Tornado & Seismic qualified i . Current | the FLEX strategy. There are no specific
1213 Gas Pressure or explosion while No redundancy ALL A structure. The component function NA - mechanical eqpt. | NA z Class regulatory required limits on
minimizing DC loads will be completed prior to flood. unavailability.
lc—u‘:gieurgtlrragas DID - Minimize risk This equipment is located in Equipment is utilized but not essential to
HG-V- space 1o Gas of generator H2 fire No redundanc ALL A Tornado & Seismic qualified NA - mechanical eant. | NA = Current | the FLEX strategy. There are no specific
GO0001 sﬁ lvOR to Vent | ©F explosion while y structure. The component function apt Class regulatory required limits on
PPy minimizing DC loads will be completed prior to flood. unavailability.
path to atmosphere
DID - Minimize risk This equipment is located in Equipment is utilized but not essential to
HG-V- Isolation Between of generator H2 fire Tornado & Seismic qualified i . Current | the FLEX strategy. There are no specific
G0002 H2 & CO2 Headers | or explosion while No redundancy ALL A structure. The component function NA - mechanical eqpt. | NA z Class regulatory required limits on
*minimizing DC loads will be completed prior to flood. unavailability.
DID - Minimize risk This equipment is located in Equipment is utilized but not essential to
HG-V- Generator Gas of generator H2 fire Tornado & Seismic qualified i . Current | the FLEX strategy. There are no specific
G0003 System Vent Valve | or explosion while No redundancy ALL A structure. The component function NA - mechanical eqpt. | NA Z Class regulatory required limits on
minimizing DC loads will be completed prior to flood. unavailability.
CO2 Supblv o DID - Minimize risk This equipment is located in Equipment is utilized but not essential to
HG-V- GeneratgFr) I};olation of generator H2 fire No redundanc ALL A Tornado & Seismic qualified NA - mechanical eant. | NA 7 Current | the FLEX strategy. There are no specific
G0015 Valve | or explosion while y structure. The component function qpt. Class regulatory required limits on
minimizing DC loads will be completed prior to flood. unavailability.
FLEX temporary
_ Power to temporar Cooling and Alternate strategy This equipment is located above ventilation will
HR-R-1B- ower bu ?or Y| ventilation of uses FX-Y-4 to ALL A 320" elevation in a Tornado & maintain ambient NA W Current If this power supply is not functional,
BK1 Fr)ece taclgsg)i/n B Intermediate Bldg. provide power to Seismic qualified structure, with temperature within Class then restore function within 90 days.
P 295 elev. IB ventilation fan missile protection . design (< 104F) ECR
13-00310
IA-T-2A, . N\ This equipment is located in
3A, 4A, Emergency Q(IJTUEIEEB\IIESOECF&V Tornado & Seismic qualified Current
5A, BA, Instrument Air MS-,V—4A & MS-V-6 2HR IA TRAIN B ALL A structure, with missile protection NA - mechanical egpt. | NA w Class Tech Specs control unavailability
7A, 8A, Supply (for first two hours) and will perform its function prior to
20, 21 potential flood damage.
. v This equipment is located in
gABTMZSB Emergency énguggkl/fgo%F&v Tornado & Seismic qualified Current
58 6B, Instrument Air MS-V-4B & MS-v-g | 2HRIATRAIN A ALL A structure, with missile protection NA - mechanical eqpt. | NA w Class Tech Specs control unavailability
7B, 8B Supply (for first two hours) : and will perform its function prior to
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4 External | p,. 4 L Effect of ELAP (oh | Seismic |
Comﬁ; nent Function FLEX Function Redundancy Hazard IG';;‘; ~ External Hazard Protection .Egc;‘;gmﬁ?t?l motive power or Class Bigis Unavailability Response
IL o o : (NOTE 2) | V9% | - ' : Vo " "control logic) (NOTET) [ 7 ‘ ‘
ICS This equipment is located above CeLrEt?l(att(iao?pv(;irI?ry
; ICS NNI AUTO Power to RC1-LT & 320' elevation in a Tornado & o . Current
é%ro Power from ATA LR for Pzr level RC-LI-777A ALL ALL | seismic qualified structure, with gﬂ;ggtfgt:iﬂtm: NA Y Class See ATA, ATB
missile protection . (ECR 13-00310)
icS This equipment is located above S;ri?l(att?o?pviirllary
. ICS NNI AUTO Power to RC1-LT & 320' elevation in a Tornado & o \ Current
AUTO- | powerfrom ATB | LR for Pzr level RC-LI-777A ALL | ALL | Seismic qualified structure, with maintain ambient NA Y |Class |SeCATAATB
BK2 missile protection temperature < 110F
P ' (ECR 13-00310)
IcS This equipment is located above Sé—ri?l(ai?o?pv(\iirlfry
- ICS AUTO Power Power to RC1-LT & 320' elevation in a Tornado & . ) Current
ATO" | tom ATAGrATB | LR for Pzr level RC-LI-777A ALL | ALL | seismic qualified structure, with {‘;;‘gﬁgﬁgg?{OF NA Y |Class |SeeATAATE
missile protection . (ECR 13-00310)
RB isolation for ?;d::gggg IS Current If this valve cannot be opened with the
LR-V-3 : RB Pressure Control ALL D NA - mechanical egpt. | NA wW plant in MODE D, then restore this
Leakrate testing (See reference Class ; :
. function with 72 hours.
23 section 2.12.2)
BID - Drain o This equipment is located in
condensation and ALL Tornado & Seismic qualified SQ-T1- | Equipment is utilized but not essential to
LR-V-64 RB Vent Path drain obtain sample for EXC D structure, with missile protection NA - mechanical eqpt. | NA U FX- the FLEX strategy. Thgre are no specific
valve and is protected from external VALVE | regulatory required limits on
rad release FLOOD : . o
sessment flooding due to river water up to S unavailability.
as © 313.5' elevation. :
This equipment is located in
ALL Tornado & Seismic qualified
MS-Pl- A OTSG Pressure | OTSG Pressure structure, with missile protection ; Current P
0021 Indicator Control MS-PI-1180 EXC AB,C and is protected from external NA - mechanical egpt. | NA W Class Tech Specs control unavailability
FLOOD : .
flooding due to river water up to
313.5' elevation.
This equipment is located in
ALL Tornado & Seismic qualified
MS-PI- B OTSG Pressure | OTSG Pressure structure, with missile protection . Current .
0022 Indicator Control MS-PI-0951A EXC AB,C and is protected from external NA - mechanical egpt. | NA w Class Tech Specs control unavailability
FLOOD : .
flooding due to river water up to
313.5' elevation.
MS-PI- EF-P-1 Inlet Steam | Emergency not available . . . . Current A
0204A Pressure Feedwater to OTSG | (See reference ALL AB structgre, with m!ssne pr(_)tectlgn NA - mechanical eqpt. | NA w Class Tech Specs control unavailability
. and will perform its function prior to
23 section 2.12.1) X
potential flood damage.
FLEX temporary
This equipment is located above ventilation will
MS-PI- "B" OTSG OTSG Pressure 320" elevation in a Tornado & maintain ambient Current S
0951A Pressure Indicator | Control MS-Pl-22 ALL AB,C Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability

missile protection .

design (< 104F) ECR
13-00310
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o ) v . ] External. ‘ _ o S e o - Effect of ELAP (on | Seismic of ) o }
Gompenent Function  |° FLEXFunction | Redindancy. | Hazard n?lagt‘ . External Hazard Protection -E'RV',".’I'?';‘.‘I?'t‘?a',_ | motive poweror [ Class B-SQL ' Unavailability Response -
- Nt ,. . hedd (N'C}T'Eé) Mode | TR R lvalv,atl_:.l Voo . control logic) ‘otEY) | F :gs!‘s , ity Al
FLEX temporary
"A" OTSG Outlet Tsap Thés e;quiptmen_t is Iﬁ)_catec(ij atéove ventiltation wi;l c
MS-Pl- ; O ressure 320" elevation in a Tornado maintain ambient urrent o
1180 I(Dl_:gspsg)re Indicator Control MS-P1-21 ALL AB.C Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
DID - Containment is
maintained by SG
tube, FW, & MS This equipment is located above Normal operating
MS-V- Isolate MS Line integrity inside RB 320" elevation in a Tornado & environment is more Current -
001A from Turbine Bldg. | AND OTSG No redundancy ALL ALL Seismic qualified structure, with challenging than post FAl-OPEN w Class Tech Specs control unavailability
pressure control is missile protection . ELAP conditions.
dependent upon
TSV & TCV closure
DID - Containment is
maintained by SG
tube, FW, & MS This equipment is located above Normal operating
MS-V- Isolate MS Line integrity inside RB 320' elevation in a Tornado & environment is more Current A
001B from Turbine Bldg. | AND OTSG No redundancy ALL ALL Seismic qualified structure, with challenging than post FAl-OPEN w Class Tech Specs control unavailability
pressure control is missile protection . ELAP conditions.
dependent upon
TSV & TCV closure
DID - Containment is
maintained by SG
tube, FW, & MS This equipment is located above Normal operating
MS-V- Isolate MS Line integrity inside RB 320’ elevation in a Tornado & environment is more Current -
001C from Turbine Bldg. | AND OTSG Noredundancy | ALL | ALL | goiomic qualified structure, with challenging than post | T “OPEN W | Class Tech Specs control unavailability
pressure control is missile protection . ELAP conditions.
dependent upon
TSV & TCV closure
DID - Containment is
maintained by SG
tube, FW, & MS This equipment is located above Normal operating
MS-V- Isolate MS Line integrity inside RB 320' elevation in a Tornado & environment is more Current A
001D from Turbine Bldg. | AND OTSG Noredundancy | ALL | ALL | goismic qualified structure, with challenging than post | T\ "OPEN W | Class Tech Specs control unavailability
. pressure control is missile protection . ELAP conditions.
dependent upon
TSV & TCV closure
.,y Local isolation $his eguigmsent is locate]df ind . [ | If ?[pen,tval?lle cfloses
-V- . ornado eismic gualifie emote closure is only | automatically after
003A,B,D, $u]rb|ne Bypass gTStG IPressure \léalve l\élS-V-1d1 ',[A‘ ALL A | structure, above 320" elevation. This | required immediately | ELAP due to loss of Z 58323 5 Tech Specs control unavailability
E,F alves ontro - can be used fo location is shielded from tornado following the ELAP. CW pumps. Valve fails
isolate this line. C .
missiles. closed on loss of air.
If open, valve closes
This equipment is located in Ettzgzﬂ(;agéylizserof
. OTSG Pressure Tornado & Seismic qualified Remote closure is only .
ISAOSB(\:/ 'I\;urbme Bypass control and Maintain | CO-T-1B ALL A structure, above 320' elevation. This | required immediately CW pumps. Valve Talls z ECR 15- Tech Specs control unavailability
alve C h L X . closed on loss of air. 00330
otwell above 40F location is shielded from tornado following the ELAP. Local |
missiles. ocal manua
operation is used for
EXT COLD function.
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Exteirnal -

Effect of ELAP (on-

: N L L Seismic | an : :
comﬁg nent Function FLEX Function Redundancy Hazard “753; External HaZard Protection Er;\‘:,';?l';g}ﬁ?tél : moti\(e power or Class Bj’soi s Uniavailability Response
_ : (NOTE 2) - ) LA . control logic) (NOTE 1) : : _
This equipment is located in Valve fails closed on
Redundancy is Tornado & Seismic qualified loss of air. Power .
OTSG A . ; L ; . ) If valve is not remotely or locally
MS-v- . OTSG Pressure not available structure, with missile protection i . (VBB) is available for Current . . .
004A Ctnlmspheno Dump Control (See reference ALL ABC and will be reconfigured prior to NA - mechanical eqpt. CR to manually control w Class Lincggﬂfl’v\tlgﬁnéeﬁgoﬁsth'S or equivalent
aive 23 section 2.12.2) potential loss of access due to the valve while air is P y
flood. available (> 3 hrs).
. . . Remote controf of MS-
MS-V- This equipment is located above ; ! ,
Local manual X C » V-4A & B is required If valve is not remotely or locally
(()OIA‘AE{?(C; ,I\:{/Iesr?\;)_thcontrol of 8(‘)|’riilPressure control is ALL AB,C gi?sriliivajslli}ig] dz;‘;gg?jgao \f/tith for the first three hours | See MS-V-4A w 8Iuarsr§nt functional, then restore this or equivalent
O%?S available missile ?otection ! of the event, then local ' capability with 72 hours
) P ) control is used.
This equipment is located in Valve fails closed on
Redundancy is Tornado & Seismic qualified loss of air. Power .
MS-V- ggnsocz Bheric Dum OTSG Pressure not available ALL AB.C structure, with missile protection NA - mechanical eqpt (VBB) is available for W Current ;L\rgi!t;/oenlasl nt%tefrrgziilri%;s%?lg Livalent
004B Val P P | control (See reference ” and will be reconfigured prior to Pt CcRto manually control Class capabilit ’with 75 hours 9
ave 23 section 2.12.2) potential loss of access due to the valve while air is P y
flood. available (> 3 hrs).
. . . Remote control of MS-
MS-V- This equipment is located above ; ' .
LLocal manual . C V-4A & B is required If valve is not remotely or locally
OO.A’B'EX1 Remote control of QTSG Pressure control is ALL AB,C 32(.) el.evatlor_qlm a Tornado &. for the first three hours | See MS-V-4B W Current functional, then restore this or equivalent
(alias HIC- | MS-V-4B Control - Seismic qualified structure, with Class e
available . ; of the event, then local capability with 72 hours
006) missile protection . .
control is used.
Redundancy is This equipment is located in
EF-U-1 Steam Emergenc not availablg Tornado & Seismic qualified Valve fails open to Current
MS-V-006 | Supply Pressure gency ALL A,B | structure, with missile protection NA - mechanical egpt. | limited open position W Tech Specs control unavailability
Feedwater to OTSG | (See reference : X : ; ; Class
Control Valve : and will perform its function prior to on loss of air
23 section 2.12.1) . :
potential flood damage.
This equipment is located in ; .
Main Steam supp! Isclate GS to Tornado & Seismic qualified Current :;tﬂ%\éaElvz c’:[igﬂogobniifrlr? sggcltf ig ant
MS-V-007 PPY" | maintain RCS GS-v-4 ALL A structure, above 320' elevation. This | NA - mechanical eqgpt. z . o0
to Gland Steam . ) . Class locally functional and restore capability
temperature control location of the valve is shielded o
iV within 90 days.
from tornado missiles.
This equipment is located in
Tornado & Seismic qualified
MS-V- OTSG A Steam Emergency v ; . . i . Current I
010A Inlet to EF-U-1 Feedwater to OTSG MS-V-10B ALL AB structure, with m!ssne prptecthn NA - mechanical eqpt. w Class Tech Specs control unavailability
and will perform its function prior to
potential flood damage.
MS-V- Main Steam Line A | Maintain OTSG Boiler Condenser ) ECR 15- If valve cannot be closed and plant is in
036A/D Drain Isolation pressure boundary Cooling (Section WIND A ECR 15-00328 NA - mechanical eqpt. | None z 00330 MODE A, then restore valve or
Valve integrity 4.11.8). equivalent capability with 90 days.
This equipment is located in If valve cannot be opened or hose
Tornac(iqo 8p( S?Qislriic qualified connected, then use MS-V-44B. If the
MSV- | e e Maintain CO-T-1B | gy 448/ coLp | A | Stucture, with missile protection \ \ 1ocnanical eqpt. | None v et | o e and storags and hoatng of
44A/B above 40F and is protected from external qpt Class g g

Trap Drain Valve

flooding due to river water up to
313.5' elevation.

the hotwell remains functional, then
restore the CO-T-1B heating method
within 90 days.
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Effect of ELAP (on

|| Seismic

isolation valve

discharge piping

and will perform its function prior to
potential flood damage.

L o . C ’ T ‘External | ‘ S T L e DR
cqug'_"enti Function |~ -FLEXFunction Redundancy | Hazard’ l\ljlla_gt__ . External Hazard Protéction : 'Er;\ylrc?lpr_;_le'?traln | motive poweror - |- Class BSQ _Unavailability Response
e . 1 o R (NoTE 2) | Moce|. L Avaiiabliity . control logic) | (NOTE1) | Pas!® e
FLEX temporary
MUt4Rc | Pressurizerlevel | gog yyater Level 320: oovation 2 Tomeda g - | weaniain ambiont Current
- ater Leve elevation in a Tornado maintain ambien urren I
1-LR ::r{]g'fel\f.lﬁq )(from Control RC-LI-777A ALL ALL Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
This equipment is located in Function is complete
Close MU-V-3 if Containment Tornado & Seismic qualified within the first hgur Current
MU-TS-1 temperature isolation & RCS MU-V-99 ALL A structure, with missile protection Loss of IA keeps vélve NA w Class Tech Specs control unavailability
greater than 145F | water level control and will perform its function prior to closed
potential flood damage. ’
This equipment is located in Function is complete
Letdown Line Containment Tornado & Seismic qualified within the first hgur Valve fails closed on Current
MU-V-003 | containment isolation & RCS MU-V-99 ALL ALL | structure, with missile protection Loss of IA keeps ve.llve loss of air w Class Tech Specs control unavailability
isolation valve water level control and will perform its function prior to losed P '
potential flood damage. closed.
This equipment is located in Valve fails AS IS on
MU-V- Hi.gh Eressure Tornado & _Seismiq qualified. . loss of power. With Current
016C Injection Control RCS Makeup-HP MU-V-16D ALL AB,C structgre, with m!ssne protection NA - mechanical egpt. | power restored, ESAS w Class Tech Specs control unavailability
Valve : and will perform its function prior to interlock drives valve
potential flood damage. OPEN.
This equipment is located in Valve fails AS IS on
MU-V- Hi'gh Eressure Tornado & _Seisr_nic_ qualified" ‘ loss of power. With Current .
016D Injection Control RCS Makeup-HP MU-V-16C ALL AB,C structgre, with m!ssne prptecthn NA - mechanical eqgpt. power restored, ESAS W Class Tech Specs control unavailability
Valve and will perform its function prior to interlock drives valve
potential flood damage. OPEN.
Containment This equipment is located in Function is complete
isolation on Containment Tornado & Seismic qualified within the first hgur Valve fails closed on Current
MU-V-026 | controlled bleed ; ! MU-V-189 ALL ALL | structure, with missile protection . . w Tech Specs control unavailability
return to MU isolation and will perform its function prior to Loss of IA keeps valve | loss of air Class
system potential flood damage. closed.
Valve fails as is. The
RC Pump Redund_ancy Is This equipment is located in Motor is ONLY valve can be remotely If any one of these valves cannot be
(l\)/lsg X/D gl%m Iﬁgﬁilﬁed Isolate CBO Flow ?SO;:\:::‘Erzlr?ce WIND AB Ttorn?do, Seismic & Flood Protected zgggﬁgrl%?% valve (F)%%?jrv?/taes?ewl\})lecncgié W 8IL;rsr:nt re_mptely closed, then restore capability
Valves 23 section 2.12.3) structure stroke. energized (i.e. no within 90 days.
interlocks).
This equipment is located in
- . Tornado & Seismic qualified
MU-V-099 il_s]glgt]i?:)cnk\?arllcge E?ggm toisolate | p1iyyveg ALL | ALL | structure, with missile protection NA - mechanical eqpt. | NA W a“”e”t I Va"éﬁ.tca”flﬁt. bgoc'gsed’ then restore
and will perform its function prior to ass capabiiity within ays.
potential flood damage.
Ry This equipment is located in . N ) .
MUV- | containment DID - Alternate path .. Tornado & Seismic qualified | Gurrent Ewimgﬂq;)?ts;ltsrautgl;:eqrﬁ:tr: are iieggilfﬁc
143C penetration test for failure of FXP1 Installed piping ALL ALL | structure, with missile protection NA - mechanical eqpt. | NA w Class regulatory required limits on .

unavailability.
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S o S edema | s | - L L Eftect G ELAP (on. | Seismic | ‘ag Ll e
B e T S0 HNOTE ) TR T e e SRR V. - ~'control logic) = " | (NOTE 1) A " s o
' HPI Line "D" This equipment is 'Iocatec_j_m Equipment is utilized but not essential to
MU-V- containment DID - Alternate path Tornado & Seismic qualified . Current | the: FLEX strategy. There are no specific
. for failure of FXP1 Installed piping ALL ALL | structure, with missile protection NA - mechanical egpt. | NA w A
143D penetration test . - . . : - Class regulatory required limits on
isolation valve discharge piping and will perform its function prior to unavailability.
potential flood damage. i OHY.
This equipment is located in
. Backup to isolate Tornado & Seismic qualified
MU-V-189 !\élc:f-f'f 'Cle[:/ CBO containment MU-V-26 ALL ALL | structure, with missile protection NA - mechanical egpt. | NA W 8llgrsr2nt gavaal\éﬁif acvri][?]’;nbgoclé)asesd, then restore
Isolation vaive penetration and will perform its function prior to P y ys.
potential flood damage.
This equipment is located in
. Contingency Tornado & Seismic qualified If valve cannot be opened and
FLEX lsolation structure, with missile protection i . Current | contingency strategy per section 4.11.2
MU-V-251 from MU system RCS Makeup-HP strategy per ALL ABC and will be reconfigured prior to NA - mechanical eqpt. | NA w Class is available, then restore capability within
section 4.11.2 ;
potential loss of access due to 90 days.
flood.
FLEX temporary
DID - NEI 12-06 This equipment is located above ventilation will SQ-T1-
Full range nuclear i} } 320' elevation in a Tornado & maintain ambient FX- .
NIYI11 instrument regg;wor;;snded NI12 ALL ALL Seismic qualified structure, with temperature with NA W VALVE Tech Specs control unavailability
m g missite protection . design (< 104F) ECR S
13-00310
FLEX temporary
DID - NEI 12-06 This equipment is located above ventilation will
NIYl12 Full range nuclear recommended NI 1 ALL ALL 320 el'eva’uop.m a Tornado &. maintain amblant NA W Current Tech Specs control unavailability
instrument monitorin Seismic qualified structure, with temperature with Class ‘
g missile protection . design (< 104F) ECR
13-00310 .
DID - Minimize risk This component supports a desired Equipment is utilized but not essential to
CO2 storage tank of generator H2 fire . but not essential function. The i . Current | the FLEX strategy. There are no specific
PG-T-1 (275 to 325 psig) or explosion while Passive ALL A component or access could be NA - mechanical eqpt. | NA w Class regulatory required limits on
minimizing DC loads damaged by tornado or earthquake. unavailability.
DID - Minimize risk . This component supports a desired Equipment is utilized but not essential to
CO2 TANK to of generator H2 fire : but not essential function. The i . Current | the FLEX strategy. There are no specific
PG-V-78 VAPORIZER or explosion while No Redundancy ALL A component or access could be NA - mechanical eqpt. | NA z Class regulatory required limits on
minimizing DC loads damaged by tornado or earthquake. unavailability.
CO2 éupply to DID - Minimize risk This equipment is located in Equipment is utilized but not essential to
PG-V-90 generator gas of gen;arator Hﬁ_;‘lre No Redundancy ALL A Ttornado &Tr\]Selsmlc quahfufad _ NA - mechanical eqpt. | NA 7 (é:ment the llzLEX stratag;(;. I'_l'hf;re are no specific
control panel or explosion while . S _ructure. e comppnent unction ass regu aj(ory_ required limits on
minimizing DC loads will be completed prior to flood. unavailability.
CO2 Vaporizer for DID - Minimize risk This equipment is located in Equipment is utilized but not essential to
PG-Z-1 main generator H2 of gen;arator Hﬁ.lflre No Redundancy ALL A Tornado & Seismic quallfltfs-d _ FLEX function not NA 7 Current | the FLEX strategy. '_I'h_e_re are no specific
urge or explosion while structure. The comppnent unction evaluated Class regulaj(ory' required limits on
P minimizing DC loads will be completed prior to flood. unavailability.
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Effect of ELAP (oh

_Seismic

Component Function - FLEX Function | Redundancy | Hazard | pion |  External Hazard Protection | - E'}\c;ﬂzmﬁ?ta' |  motive poweror |- Class - ngi-s Unavailability Response -
- R - |(NOTEZ2) | T T Lo : M y control logic)- ANOTE 1) | =57 ' - - :
This equipment is located above Equipment is utilized but not essential to
RB-PI- :ZlglPrte.ssu;eom g&;}qﬁgnfe'gs BS-PI-982B, BS- ALL ALL 320' elevation in a Tornado & FLEX function not NA W Current | the FLEX strategy. There are no specific
1186 é‘slg’.‘r'?q éé monitorin Pl-289 Seismic qualified structure, with evaluated Class regulatory required limits on
) 9 missile protection . unavailability. -
Pressurizer Level : This equipment is focated in Qualified for post
RC1-LT-1 | Transmitter (to g(():nstr\(/)\{ater Level | pe.Li-777A ALL | ALL | Tornado, Seismic & Flood Protected | ELAP RB environment | NA W ggsr‘:”t Tech Specs control unavailability
MU14/RC1-LR) structure (Reference 76) : :
Pressurizer Pzr Level (RC1) This equipment is located in Qualified for post Current _
RC2-TE-1 | Temperature Temperature RC-LI-777A ALL ALL | Tornado, Seismic & Flood Protected | ELAP RB environment | NA w Class Tech Specs control unavailability
Sensor Compensation structure (Reference 76)
Pressurizer Pzr Level (LT-777) This equipment is located in l::zct[::ﬁiiggnf"fron:;ts : Current
RC2-TE-2 | Temperature Temperature MU14/RC1-LR1 ALL ALL | Tornado, Seismic & Flood Protected N ; P NA W Tech Specs control unavailability
; LOCA environment - | Class
Sensor Compensation structure (ie. EQ)
. ALL This equipment is located in Heaters are designed | ES interlock must be
ROTHTR | Prossurizer Heater ROS Pressure RC-HTR-GRP-9 | EXC A | Tornado, Seismic & Flood Protected | for high ambient BYPASSED wo | guarent Tech Specs control unavailability
QUAKE structure temperature service. (Reference 77).
FLEX temporary
This equipment is located above ventilation will .
RC-HTR- ALL , oo I . ES interlock must be :
GRP-8- ES power to Group | RCS Pressure RC-HTR-GRP-9 EXC A SZQ el'evatlolf}.lnda Tornado &. ) maintain ambler;t BYPASSED 7 Current Tech Specs control unavailability
BK5 8 Heaters Control QUAKE Selsmlc qualifie structure, wit tem'perature wit (Reference 77) Class
missile protection . design (< 104F) ECR )
13-00310
. ALL This equipment is located in Heaters are designed | ES interlock must be
RC-HTR- | Pressurizer Heater | RCS Pressure RC-HTR-GRP-8 | EXC A | Tomado, Seismic & Flood Protected | for high ambient BYPASSED wo | Gurrent Tech Specs control unavailability
GRP-9 bank Control . Class ?
QUAKE structure temperature service. (Reference 77).
FLEX temporary
This equipment is located above ventilation will .
RC-HTR- ALL . L o . ES interlock must be
GRP-0- Sipower to Group ECS Plressure RC-HTR-GRP-8 EXC A 220 el_evatlolr'}llnda Tornado &_ ) maintain ambler;t BYPASSED 7 Current Tech Specs control unavailability
BK5 eaters ontro QUAKE eismic qualifie structure, wit temperature wit (Reference 77) Class
missile protection . design (< 104F) ECR ’
13-00310 '
FLEX temporary
This equipment is located above ventilation will
RC-LI- RCS Draindown RCS Water Level 320' elevation in a Tornado & maintain ambient Current I
1037 Level Indicator Control RC-LI-1138 ALL D Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
FLEX temporary
This equipment is located above ventilation will
RC-LI- RCS Draindown RCS Water Level 320" elevation in a Tornado & maintain ambient Current S
1138 Level Indicator Control RC-LI-1087 ALL D Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
' missile protection . design (< 104F) ECR
13-00310
FLEX temporary
. This equipment is located above ventilation will
Pressurizer Level : S :
RC-LI- o RCS Water Level 320" elevation in a Tornado & maintain ambient Current A
777A Indication (0-400 | ~ " MU14/RC1-LR1 ALL ALL Seismic qualified structure, with temperature with NA W | Class Tech Specs control unavailability

inches)

missile protection .

design (< 104F) ECR
13-00310

Page 113 of 167




TMI1 - Final Integrated Plan - ATTACHMENT 2A “INSTALLED FLEX EQUIPMENT LIST”

R » S 7 | External | - R e D . Effect of ELAP (on- | Seismic | _an . s i
C_omrg nent | Function. FLEX Function .  Redundancy Hazard . “I;’Ilagtk External Hazard Protection E';\v","‘:’lng'.le;?t,a I ‘motive poweror |.Class | BSQ “Unavailability Response
: | S | ~7 | (noTE 2) | MO9® L . Avarapriity " “control logic). *. | MNOTE1) [ FASIS T
FLEX temporary
This equipment is located above ventilation will
RC-PI- RCS Pressure RCS Pressure 320' elevation in a Tornado & maintain ambient Current I
949A Indicator Control RC-Pl-963 ALL AB,C Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
FLEX temporary
This equipment is located above ventilation will
RCS Pressure RCS Pressure 320' elevation in a Tornado & maintain ambient Current -
RC-PI-963 Indicator Control RC-P1-949A ALL AB.C Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
missile protection . design (< 104F) ECR
13-00310
Remote operated Vent Path for RCS This equipment is located in E}Ese;(;/\l,r;r;r?he:; lfsor Valve can be opened Current4
RC-RV-2 RCS pressure relief H RC-V-28 and 44 ALL C Tornado, Seismic & Flood Protected . . using console key W Tech Specs control unavailability
Ve eat Removal structure HPI cooling function switch Class
va (Reference 100)
Incore T/C
enetration This equipment is located in Qualified for post
RC-TE- ’?emperature sensor RCS Temperature RC-TI-958A ALL ALL | Tornado, Seismic & Flood Protected | ELAP RB environment | NA w Current Tech Specs control unavailability
952C for i Control Class
or incore T/C structure (Reference 76)
compensation
' FLEX temporary
This equipment is located above ventilation will
Incore RCS Temperature 320’ elevation in a Tornado & maintain ambient Current A
RC-T1-952 Temperature Control P RC-TI-958A ALL ALL Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
: missile protection . design (< 104F) ECR
13-00310
FLEX temporary
“A” Loop T-HOT Thisl equipmeqt is located above veqtilat_ion wiIl_
RC-TI- Temperature RCS Temperature RC-TI-952 ALL ALL 329 ellevatlomn a Tomado &. maintain amblt_ant NA w Current Tech Specs control unavailability
958A Indi Control Seismic qualified structure, with temperature with Class
ndicator e . ;
missile protection . design (< 104F) ECR
13-00310
FLEX temporary
ann . This equipment is located above ventilation will
A” Loop T-COLD DID - Monitor . S S .
RC-TI- Temperature Natural Circ No redundancy ALL ALL 320 ellevatlon_m a Tornado & maintain ambient NA W Current Tech Specs control unavailability
959A Indi " Seismic qualified structure, with temperature with Class
ndicator conditions - . !
missile protection . design (< 104F) ECR
13-00310
DID Monitor Natural FLEX temporary
Circ conditions and This equipment is located above ventilation will
RC-TI- “B” Loop T-HOT provide RCS 320' elevation in a Tornado & maintain ambient Current N
960A Element temperature after RC-TI-952 ALL ALL Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability
boiling with incores missile protection . design (< 104F) ECR
removed. 13-00310
FLEX temporary
RCTI “B” Loop T-COLD BID Monitor Natural ggg)sl elquiptr'nen_t is l_cI)_catec(jj até(ove veqti[{a’{ion wgl_ t c t
-Tl- - -Monitor Natura elevation in a Tornado maintain ambien urren R
961A I]%rirggte;?ture Circ conditions No redundancy ALL ALL Seismic qualified structure, with temperature with NA w Class Tech Specs control unavailability

missile protection .

design (< 104F) ECR
13-00310
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Exiernal

Plant

Effect of ELAP (on

Seismic

sQ .

Com\ponent.' i ‘ T I PRI -l C eirarmal Hamar P Environmental - T . et e
¥ T Function FLEX Function : Redundancy ‘| Hazard® | e External Hazard Protection Al akiliy _motive poweror - Class .| o 7:. Unavailability Response -
DID - Vent Path for This equipmfant js located in ig%ﬂ;ﬁ}iggrﬁoﬁgs Current
RC-v-28 PZR Vent Valve RCS pressure RC-RV-2 ALL A,C | Tornado, Seismic & Flood Protected LOCA environment FAI-CLOSED w Class Tech Specs control unavailability
reduction structure ;
(i.e. EQ)
. . . . Electrical components
DID - remove non- This equipment is located in o
RC-V-40A Hot Leg A Vent condensable gases No redundancy ALL A,B,C | Tornado, Seismic & Flood Protected are qualmgd for post FAIL CLOSED W Current Tech Specs control unavailability
Valve CoL e LOCA environment Class
AND optimize fili rate structure .
(i.e. EQ)
. . . . Electrical components
DID - remove non- This equipment is located in ' e
RC-v-4op | HotLegBVent | (o cable gases | Noredundancy | ALL | AB.C | Tomado, Seismic & Flood Protected | 31 ualfied for post | pay ¢ ogED w | Qument | rech Specs control unavailability
Valve N LOCA environment Class
AND optimize fill rate structure .
(i.e. EQ)
. . . . Electrical components
DID - remove non- This equipment is located in o
RC-v-a1a |HotLegAVent | o o cable gases | Noredundancy | ALL | AB,C | Tornado, Seismic & Flood Protected | &8 dualified for post ) gy o) ogep wo | Gurrent Tech Specs control unavailability
Valve o LOCA environment Class
AND optimize fill rate structure .
(i.e. EQ)
. . . . Electrical components
DID - remove non- This equipment is located in o )
RC-V-41B Hot Leg B Vent condensable gases No redundancy ALL A,B,C | Tornado, Seismic & Flood Protected are quallflgd for post FAIL CLOSED w Current Tech Specs control unavailability
Valve SR LOCA environment Class
AND optimize fill rate structure :
{i.e. EQ)
DID - Vent Path for This equipment is located in aElzctEZﬁLiggTsronsgs Current
RC-V-44 PZR Vent Valve RCS pressure RC-RV-2 ALL A,C | Tornado, Seismic & Flood Protected N : P FAIL CLOSED w Tech Specs control unavailability
: LOCA environment Class
reduction structure .
(i.e. EQ)
Reactor Building This equipment is located in izcéﬂ(;ﬁ}iggr?grogssqts Current
RM-G-22 - . DID RM-G-23 ALL ALL | Tornado, Seismic & Flood Protected ; NA w Tech Specs control unavailability
Radiation Monitor LOCA environment Class
structure .
(i.e. EQ)
Reactor Buildin This equipment is located in igctﬁzﬁ;iggn%)ron:;ts Current
RM-G-23 o 9 DID RM-G-22 ALL ALL | Tornado, Seismic & Flood Protected g ; P NA w Tech Specs control unavailability
Radiation Monitor LOCA environment Class L
structure .
(i.e. EQ)
Spent Fuel Pool This equipment is located above Equipment is utilized but not essential to
- 320' elevation in a Tornado & FLEX Function not Current | the FLEX strategy. There are no specific
RM-G-9 '&fﬁgﬁdlaﬂon DID No redundancy ALL ALL Seismic qualified structure, with evaluated. NA w Class regulatory required limits on
missile protection . unavailability.
If one channel of SF level indication is
NON-functional, and the other channel is
functional, then restore the NON-
Spent Fuel Pool A This s - located ab FLE?I( temporary c.1101. | functional channel within 90 days. If both
Level Indicator Control t fuel 325 e]qmpr_nen_t 1S ?Ca e.da&ove venjﬂ at.10n WL. i B backup for 72 2'11 " | channels are NON-functional, then
SF-L- (ZERO is above ontrof spent fue SF-LI-1219B ALL ALL U’ elevation in a Tornado & maintain ampien attery backup for w 51- restore one channel or provide alternate
1219A TAF at 31933’ pool water level Seismic qualified structure, with temperature with hours E410- capability within 72 hours.(Refer to CC-
' missile protection . design (< 122F) ECR 011 P y :

elevation)

13-00310

AA-118 for additional detail). NOTE: If
the GATE is installed between the A & B
SF Pools, the channel redundancy is
lost, and a 90 day clock applies.
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External

Plant

Effect of ELAP (on

Seismic

sq

comﬁ;nem Function FLEX Function Redundancy Hazard | Mode - Extefnal Hazard Protection Er}\\cgialr;mﬁ:ltal motive power or Class Basis Uﬁavailability‘-’ Response
, . (NOTE 2) al , - , y control logic) (NoTE 1) | Past L
' | T FLEX temporary |
nggltliggafgrm B This equipment is located above ventilation will C-1101-
SF-LI- - Control spent fuel 320' elevation in a Tornado & maintain ambient Battery backup for 72 251-
1219B %_ZEFR? 51381 Sbso?:{e pool water level SF-LI-1219A ALL ALL Seismic qualified structure, with temperature with hours w E410- See SF-L1-1292A
! ? : missile protection . design (< 122F) ECR 011
elevation) 13-00310
This equipment is located in
ALL Tornado & Seismic qualified
BWST isolation structure, with missile protection i . Current | If valve cannot be opened, then restore
SF-V-19 from SF system RCS Makeup-HP SF-T-2A/B V[\EIT(N% AB.C | and will be reconfigured prior to NA - mechanical eqpt. | NA w Class capability within 90 days.
potential loss of access due to
flood.
This equipment is located in
Tornado & Seismic qualified
SF SYSTTO ALL ; o .
structure, with missile protection i . Current | If valve cannot be opened, then restore
SF-v-20 \%\A/\VLSVTEISOLATION RCS Makeup-HP SF-T-2A/B Vsﬁ\l% AB,C and will be reconfigured prior to NA - mechanical eqgpt. | NA W Class capability within 90 days.
potential loss of access due to
flood.
This equipment is located in
ALL Tornado & Seismic qualified
SF-P-2 Suction structure, with missile protection i . Current | If valve cannot be opened, then restore
SF-v-36 from BWST RCS Makeup-HP SF-T-2A/B VI\E”)F\]% AB.C | and will be reconfigured prior to NA - mechanical eqpt. | NA w Class capability within 90 days.
potential loss of access due to
flood. ]
This equipment is located in
Tornado & Seismic qualified
SF-P2 SUCT VLV ; o .
SE-V-37 FROM FUEL RCS Makeup BWST . WIND ALL strgctglrlet; with m|1§31le %rot(_achon NA - mechanical eqpt. | NA W (éurrent If valvg_canrjo‘f be ogened, then restore
POOL A & B and will be reconfigure prior to lass capability within 90 days.
potential loss of access due to
flood.
This equipment is located above
A SF POOL DRAIN 320" elevation in a Tornado & . Current | If valve cannot be opened, then restore
SF-V-88 | 1501 VALVE RCS Makeup BWST WIND | ALL | seismic qualified structure, with NA - mechanical eqpt. | NA W' | Class | capability within 90 days.
missile protection .
This equipment is located in
SE-P2 DISCH Redundancy is ALL Tornado & Seismic qualified
SE-V-40 ISOL VLV TO RCS Makeup-LP nSot avall‘lable EXC D strgctgﬁeb, with m1f§SIle %rotgctlon NA - mechanical eqpt. | NA W glurrent If val\éﬁ.canpck)]’g bszoEened, then restore
LWDS SYSTEM (See reference WIND and will be reconfigured prior to ass capability within ours.
23 section 2.12.2) potential loss of access due to
flood.
This equipment is located in
SF-P2 DISCH Contingency Tornado & Seismic qualified If valve cannot be opened and
SF-V-41 | ISOL VLV TO A SF | SFP Makeup method per ALL | ALL S"gc“?ﬁes with m'fs.s"e Pl otection NA - mechanical eqpt. | NA W Cl“”e”t CO”TI‘”gle”C% method per Sec;'.?” 4.11.61s
POOL section 4.11.6 and will be reconfigured prior to Class available, then restore capability within

potential loss of access due to
flood.

90 days.
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99"‘{’3““‘ o |* 'FLEX Funétion .~ | Hazard" |5 900 |© ExternalHazard Profection” [. . ErR(,';‘,’,';E’Tta' -~ motive power or. | Class e “"Unavailability Response - - -
R e SRR LNOTE2) [ TR e s e e T e | e y o T (NOTE 1) | P AT
T T 1 This equiprhént is located in | . | ) : T -
FX-P-1A/B Redundancy is | Tornado & Seismic qualified SQ-T1- Qfé’a'vet.cna””nﬂ bii gse.’;esl a’g\‘fv‘l’JVLD'T-'I'C
sF-vgy | SUCTION RCS Makeup-Hp | ot available ALL | AB,C | Structure, with missile protection | N mechanical eqpt. | NA w | PX tains groater than 40,000 gallons
- ISOLATION axeup (See reference .| AB% | and will be reconfigured prior to apt. VALVE Cgo 22%0 mb). then, tga ons
VALVE 23 section 2.12.2) potential loss of access due to S above 22U0 ppmb, then restore
flood. capability within 90 days.
This equipment is located in In MODE A if valve cannot be opened
Redundancy is Tornado & Seismic qualified SQ-T1- and contingency method per section
SE.V-88 ::SLgli( AI':I'\{\(I)N RCS Makeup-LP or | not available ALL ALL structure, with missile protection NA - mechanical eqot NA W FX- 4.11 'S.I'.? avi:i.a:l;’) :;fn restore
i VALVE SFP Makeup (See reference and will be reconfigured prior to . qpt. VALVE f:g?h;r' KAgIDEIES i val¥1 Se' cannot be
23 section 2.12.2) potential loss of access due to S ) :
flood. openeq ther_l rgestore valve or alternate
capability within 72 hours.
Protect FLEX . . 13- . . —
TMI-BLG- | FLEX Storage . . This is a Tornado & Seismic S L
131 Facility equipment & provide | PASSIVE ALL ALL qualified structure (ECR 13-00074). NA -structure NA u 00074 No aqtlve_ funqtlon
access Att #8 . -
. C-1101-
Protect FLEX L o : S
TMI-BLG- . . . . This is a Tornado & Seismic 919- S e
5 Turbine Building equipment & provide | PASSIVE ALL ALL qualified structure (ECR 14-00501). NA -structure NA U E410- . No active function
access .
011
Redundancy is C-1101-
Roll up door - Protect FLEX . . -
TMI-DR- . . . not available This is a Tornado & Seismic . 919- If door cannot be opened, then restore
RW103A | yenicle Entrance to | equipment & provide. | (seq reference ALL | ALL | o alified structure (ECR 13-00074). | VA - mechanical egpt. | NA U 1 E410- | capability within 90 days.
23 section 2.12.4) 012
. - . Redundancy is C-1101- | If door cannot be opened, then restore
Missile Barrier Protect FLEX . . I g ’
TMI-DR- . : . not available This is a Tornado & Seismic . 919- capability within 72 hours.
Rw103B [E)gtor ;;u\:/ee?olclI:eSF zgg;psr:ent & provide (See reference ALL ALL qualified structure (ECR 13-00074). NA - mechanical eqpt. | NA u E410- If door cannot be closed, then restore
23 section 2.12.4) 012 capability within 45 days.
DID - break vacuum . . . .
quickly to minimize This equipment is .Iocatec.i'm Equipment is utilized but not essentlal to
Main Condenser risk of H2 fire while Tomado & Seismic qualified Current | the FLEX strategy. There are.no s ecific
VA-V-8 Vacuum Breaker supporting DC load No Redundancy ALL A structure, above 320’ elevation. This | NA - mechanical egpt. | FAI - CLOSED 4 Class requlato Lired limits on P
pporting location is shielded from tornado a gulatory re_q - -
shedding missiles unavailability..
requirement ) C ‘
This equipment is located in Function is complete
. Tornado & Seismic qualified oy . . :
WDG-V-4 RCDT to Waste pontgmment WDG-V-3 ALL ALL | structure, with missile protection within the first hour. F.a”S closed on loss of w Current ‘Tech Specs control unavailability
gas System - CIV isolation - . ; : Loss of 1A keeps valve | air or power Class . : coL T
: and will perform its function prior to closed
potential flood damage. )
Radwaste control
DID - additional _ panel is powered from Equipment is utlhzed but not essentlal to -
WDL-P-6C WDL-T-1C Waste borated water No Redundancy WIND | AB.C The equipment is located in a FLEX Function not 1B Ra.dwaste MCC. v Current | the FLEX strategy. There are no ‘specmc
Transfer Pump source Tornado qualified structure. evaluated. Energize Radwaste Class regulatory required limits on
panel AND jumper unavailability.
start interlock ’
DID - additional The equipment is located in a
WDL-T-1C g]i aec;tqrra(r)]iolant borated water Passive WIND | AB,C | Tornado qualified structure and NA - mechanical eqpt. NA W 8:Jrsrent No active function
source protected from tornado missiles. ass
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Exterhal

Environmental

"| . Effect of ELAP (on

Seismic

sQ

Component . . Plant 1 o, . . T ¥ ‘
Function FLEX Function Redundancy Hazard External Hazard Protection R motive power or Class . Unavailability Response
ID (NOTE 2) Modg , Availability control logic) (NOTE 1) Basis: .
i . ; : ) ; Equipment is utilized but not essential to
WDL-V- RCBT C DID - additional The equipment is located in a _ Fglls closed on_loss of Current | the FLEX strategy. There are no specific
022 irculation inlet borated water No Redundancy WIND | A,B,C | Tornado qualified structure and NA - mechanical eqpt. | air. TCCP required to \ Class requlatory required limits on
recireuia source protected from tornado missiles. ‘ block open the valve egutatory req '
unavailability.
. . . . ; Equipment is utilized but not essential to
DID - additional The equipment is located in a Fails closed on loss of o
WDL-V- RCBT C OUTLET borated water No Redundancy WIND | A,B,C | Tornado qualified structure and NA - mechanical eqpt. | air. TCCP required to \ Current | the FLEX strate_gy. Thgre are no specific
031 TO WDL-P-6C oo Class regulatory required limits on
source protected from tornado missiles. block open the valve o
unavailability.
WDL-P-6C Equipment is utilized but not essential to
WDL-V- OUTLET to DID - additional The equipment is located in a Fails closed on loss of Current thc(]a FpLEX strateqv. There are no specific
034 WASTE borated water No Redundancy WIND | A,B,C | Tornado qualified structure and NA - mechanical eqpt. | air. TCCP required to \ Class requlatory re ui?gd limits on P
PROCESSING Isol | source protected from tornado missiles. block open the valve gular V.I. q
Valve unavailabi |ty.
WOLy. | WDL-P-6C DID - additional The equipment is located in Fails closed on loss of Curent | oibriont s ullizeg but not essentia to
recirculation borated water No Redundancy WIND | A,B,C | Tornado qualified structure and NA - mechanical eqpt. | air. TCCP required to \ gy | he P
037 : : o Class regulatory required limits on
isolation valve source protected from tornado missiles. block open the valve o
unavailability.
. . . . Equipment is utilized but not essential to
DID - additional The equipment is located in a . i
WDL-V- Waste Process borated water No Redundancy WIND [ A,B,C | Tornado qualified structure and NA - mechanical eqpt. F.a”S open on loss of Vv Current | the FLEX stratefgy. Thgre are no specific
038 Control Valve o air. Class regulatory required limits on
source protected from tornado missiles. S
unavailability.
g\?\/sﬁf BLSFP’ TECH Equipment is utilized but not essential to
WDL-V- A Precoat Filter inventory addressed | NA NA NA NA NA NA U EVAL the FLEX stratggy. T_hgre are no specific
063 Inlet 15- regulatory required limits on
by Tech Eval 15- 00252 ailabilit
00252 unavailability.
II;IV?/S'IIPE? BLSFP’ TECH Equipment is utilized but not essential to
WDL-V- B Precoat Filter inventory addressed | NA NA NA | NA NA NA U EVAL the FLEX strategy. Thgre are no specific
064 inlet 15- regulatory required limits on
by Tech Eval 15- 00252 vailabili
00252 una y.
This equipment is located in Function is complete
WDL-V- | RCDT to WDL Containment Tornado & Seismic qualified within the first hour. | Fails closed on loss of Current .
) : WDL-V-303 ALL ALL | structure, with missile protection . W Tech Specs control unavailability
304 system - CIV jsolation ! X : - Loss of |A keeps valve | air or power Class
and will perform its function prior to
X closed.
potential flood damage.
This equipment is located in
i " Tornado & Seismic qualified Equipment is utilized but not essential to
WDL-V- Temp orary hose DID - additional structure, with missile protection . Current | the FLEX strategy. There are no specific
connection borated water No Redundancy WIND | AB,C : NA - mechanical eqpt. \ : C
421 . . and is protected from external Class regulatory required limits on
isolation valve source ; . o
flooding due to river water up to unavailability.
313.5' elevation.
This equipment is located in L
S o Function is complete
. Tornado & Seismic qualified oy . .
WDL-V- RB sump to AB Containment L ; L . within the first hour. Fails closed on loss of Current S
534 SUMP - CIV isolation WDL-V-535 ALL ALL | structure, with missile protection Loss of IA keeps valve | air or power w Class Tech Specs control unavailability

and will perform its function prior to
potential flood damage.

closed.
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. . - External _ . Effect of ELAP (on | Seismic : ‘
comfg nent Function FLEX Function Redundancy Hazard I\Ijllag . External Hazard Protection E'Lwr?lngle"-?tal motive power or Class BSQ.— . Unavailability Response
(NOTE 2) | Vode : , vailabiiity control logic) (NoTE 1) | ©asI® ‘
| T e ot | Funtoniocomplete |
\é\élgL-V- I;S[atgm%tl(\alAB gglnat gér;]ment WDL-V-534 ALL ALL | structure, with missile protection \Iflclnt:smotfhlif::;gs)%;lve Eiarmosrdg\?ve;drr on loss of w gll;rsrint Tech Specs control unavailability
‘ and will perform its function prior to P
’ closed.
potential flood damage.
Redundancy is This equipmen't is .Iocatet_i‘in .
WELD-A- Power to Welding not available Tornado & _Selsr_nlc quallfled_ Jump_er design Current if weld receptacle or breaker is not
5.BK Receptacle A2 & Isolate CBO Flow (See reference WIND A,B | structure, with m!ssile prptectlc_)n qualified for 122F per NA w Class functional, then restore functionality
A3 23 section 2.12.3) and will perform its function priorto | ECR 13-00070. within 72 hours.
T potential flood damage.
Connect temporary Redundancy is This equipmen.t is _Iocatecli.in Jum_pgr design .
power cable 1A ES not available Tornado & Selsmlc quahfled. qualified for 122F per Current If weld receptacle or breakernls not
WELD-A-3 valves MCG 1o 1A Isolate CBO Flow (See reference WIND AB | structure, with missile prptectlgn ECR 13-00070. NA Z Class functional, then restore functionality
Radwaste MCC 23 section 2.12.3) and will perform its function prior to within 72 hours.
T potential flood damage.
. This equipment is located in Jumper design
S:V:grei;t;;n?zr%g ?;d;:;;r;jg 1S Tornado & Seisn‘]iclqualified _ qualified for 122F per Current If we{d receptacle or breaker_is not
WELD-A-9 valves MCC to 1A Isolate CBO Flow (See reference WIND ‘A,B | structure, with missile protection ECR 13-00070. NA Z Class functional, then restore functionality
Radwaste MCC 23 section 2.12.3) and will perform its function prior to within 72 hours.
T potential flood damage.
Redundancy is This equipment is locate@_ in Jumper design : '
WELD-A- | Power to Welding not available Tornado & Seismic qualified _ qualified for 122F per Current If weld receptacle or breaker-|s no_t
9-BK Receptacle Isolate CBO Flow (See reference WIND A,B | structure, with missile prqtectlgn ECR 13-00070. NA Z Class functional, then restore functionality
23 section 2.12.3) and will perform its function prior to within 72 hours.
T potential flood damage.
This equipment is located in Séri?l(ai?g?wpv\cl)irl?ry
WELD-T- Welding BACKUP to EE- EE-PNL-FX-1- Tornado & Seismic qualified maintain ambient 13- If weld receptacle or breaker is not
o6 Receptacle on EE- | PNL-FX-1 or EE- BK, EE-PNL- ALL ALL [ structure, above 320" elevation. This temperature less than NA Z 00070 functional, then restore functionality
MCC-FX PNL-ATC, ATCH ATC-BK location is shielded from tornado d P within 90 days.
missiles. esign 122F. ECR ‘
13-00310
This equipment is located in Slejrli?](att?;:]pxirl?ry
WELD-T- Welding BACKUP to EE- EE-PNL-FX-1- Tornado & Seismic qualified maintain ambient SQ-T1- | If weld receptacle or breaker is not
56-BK Receptacle on EE- | PNL-FX-1 or EE- BK, EE-PNL- ALL ALL | structure, above 320" elevation. This temperature less than NA U EE- functional, then restore functionality
MCC-FX PNL-ATC, ATCH ATC-BK location is shielded from tornado desi%n 1929F. ECR PNL-FX | within 90 days.
missiles. 13-00310
NOTE 1: Seismic CLASS: W = Seismic Class | (DB SSE) ; V = Seismic Class Il (DB OBE); U = Seismic Class Slf (BDB SSE) ; Y = Seismic Anti-Fall down (SSE) ; Z = No Seismic Design
NOTE 2: BDBEE External Hazards are abbreviated as follows: WIND = High Winds / Tornado ; QUAKE = Earthquake : EXC = ‘except’ ; COLD = Extreme Cold Snow & Ice; HOT = Extreme Heat
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External

Component | ; A . Bldg |[ELEV | LOCATION - L . : Plant T . Associated T o
ID Description Function . |floor) | (Room Area) FLEX Function. Red:undancy (II-\Ilgﬁ_aErg Mode External Hazard Protection | gqop Unavailability Rgsponse
120VAC Portable Air This equipment is stored in
EG-P-20A | Compressor, 5.2 CFM @ Portable compressed air Air supply for A-116 P Tornado & Seismic qualified If one compressor is functional, then
&B 90 psi, 1.6HP, 200 psi, 4.5 | supply FSF 812 door seals EG-P-208,A FLOOD ALL structure, relocated in 15-00155 restore the affected unit with 90 days.
gal tank preparation for a flood.
Power Buggy Input: 480
VAC MALE 100 Amp Provides 120 VAC Substitute This equipment is stored in
Weld Plug "A" screen/rake | DID - portable QUAKE, L o Equipment is utilized but not essential
EPB-D-10 Output : 70 Amp 120/240 :?Ormir. for ISPH area ISPH | 308 area lighting can be used gﬁov power COLD ALL -Srtc;lzr;?sr%& Seismic qualitied 14-00134 to the FLEX strategy. There are no
Distribution Panel & ghting 9gy ’ specific regulatory required limits on
Receptacles unavailability.
Power Bu [nput: 480 : . . .
VAG MALE oopAmp _ . BACKUP for 120VAC . This equipment is stored in
Weld Plug Provides 120 VAC Electrical Swgr at FLEX platform or Substitute Tornado & Seismic qualified If power buggy is not functional, then
EPB-FX-1 Output : 70 Amp 120/240 Power B 322 Room w. of 1A 120VAC in Control 480V power ALL ALL structure. This component is 13-00070 provide a functional unit with 96 days
Distribu.tion Panel & 6900V SWGR Bldg 322 buggy shielded by TB east wall to 325' )
) elev. and 1A 6900V swagr.
Receptacles
Power Buggy Input: 480
VAC MALE 100 Amp . . Power for ventilation | Substitute This equipment is stored in 13- . . '
EPBEX2 | DO un | beovides 120 VAC B | 805 | JNOSTSIAIMAY | o BB vent radiation | 480V power ALL | ALL | Tomado & Seismic qualified 00310, | [f powerbugay is not functional then
Htput - mp monitor buggy structure. [ESDS (#2016-010).] 14-00033 | P unctionat uni ys.
Distribution Panel & ,
Receptacles
50 foot length of #2 /4 This equipment is located in If cable staged for event mitigation is
EX- conductor SO cable with \(/;Voffncgis\alv(gitf)eég E(t)wo SPARE Tornado & Seismic qualified g found to be NON-functional, then
100A Weld connectors FHB 305 AOP Box 2 Isolate CBO Flow . WIND AB structure, with missile protection | 13-00070 | replace the cable with SPARE stored in
CABLE-A FX-CABLE-A and one CABLE in FSF ; : : X o
(MALE on one end, FX-CABLE-A1 required) and will perform its function prior FSF within 72 hours, and procure new
FEMALE on other). to potential flood damage. SPARE within 90 days.
50 foot length of #2 / 4 Connect WELD-T-26-BK This equipment is stored in If cable staged for event mitigation is
EX- conductor SO cable with to power buggy (145 ft BACKUP to EE-PNL- | SPARE Tornado & Seismic qualified found to be NON-functional, then
CABLE-A 100A Weld connectors Actual [ength) (Three(3) TB 322 | AOP Box 8 ATC or ATCH CABLE in ESE ALL ALL structure, above 320' elevation. 13-00070 | replace the cable with SPARE stored in
(MALE on one end, FX-CABLE-A are , This location is shielded from FSF within 72 hours, and procure new
FEMALE on other). REQUIRED) tornado missiles. SPARE within 90 days.
Connect WELD-T-26BK ; . . .
igr:‘glc;;t:tlgrn g[g gfagﬁa/ 3vith to power buggy in FLEX $glrsn:gglgmse gi’fslr?'liitg]ze:lifl% q If cable staged for event mitigation is
FX- 100A Weld connectors platform area (25 ft B 322 AOP Box 8 Backup to EE-PNL- SPARE. ALL ALL structure, above 320’ elevation. 13-00070 found to be NON-fupctlonaI, then .
CABLE-A actual length) (One FX- FX-1-BK CABLE in FSF . o ; replace the cable with SPARE stored in
(MALE on one end, CABLE-A is This location is shielded from FSF within 72 hours. and
FEMALE on other). tornado missiles. s ’ procure new
REQUIRED) SPARE within 90 days.
Power supply to FX-P-
50 foot length of #2 / 4 2A or FX-P-2B from This equipment is stored in
EX- conductor SO cable with WELD-T-26-BK (260 ft) Backup to FX-P- SPARE Tornado & Seismic qualified If cable staged for event mitigation is
CABLE-A 100A Weld connectors (Six (6) FX-CABLE-A TB 322 | AOP Box 8 oA/B-BK CABLE in FSF ALL ALL structure, above 320' elevation. 13-00070 | found to be NON-functional, then
(MALE on one end, are required), FX-P- This location is shielded from replace the cable with SPARE stored in
FEMALE on other). 2A/B-EX4 has MALE tornado missiles. FSF within 72 hours, and procure new
connector. SPARE within 90 days.
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T : : ' drAarnirAan - | 0 o o - External - - » 1 - T -
 gemeorent. | pescription Function | Bld9 (f,ti‘r') %&%’g‘g’: a).| FLEX Function. | Redundancy | Hazard “'7":;‘3; | External Hazard Protection | asocated) . ‘ypayailability Response .
Power supply to FX-P-
50 foot length of #2 / 4 2A or FX-P-2B from FX- This equipment is stored in
FX- conductor SO cable with P-2A/B-BK (260 ft) (Six Feedwater to OTSG, SPARE Tornado & Seismic qualified If cable staged for event mitigation is
CABLE-A 100A Weld connectors (6) FX-CABLE-A are TB 322 | AOP Box 8 and RCS or SF Pool CABLE in FSF ALL ALL | structure, above 320' elevation. 13-00070 | found to be NON-functional, then
(MALE on one end, required), FX-P-2A/B- Makeup This location is shielded from replace the cable with SPARE stored in
FEMALE on other). EX4 has MALE tornado missiles. FSF within 72 hours, and procure new
connector. SPARE within 90 days.
. This equipment is located in If cable staged for event mitigation is
Ex. ggg 'jﬁﬁtkﬂff fc')f)‘i\so SPARE Tornado & Seismic qualified found to be NON-functional, then
CABLE-A{ | Weld connectors on each See FX-CABLE-A FHB 305 AOP Box 2 Isolate CBO Flow CABLE in FSF WIND A,B structure, with missile prgtectic_)n 13-00070 | replace the cable with SPARE stored in
end and will perform its function prior FSF within 72 hours, and procure new
: to potential flood damage. SPARE within 90 days.
Connect EE-PNL-FX-2
30 foot length of 4/0 Type | to EE-MCC-ES-1A-BK1
FX conren WitTMP/széz g ﬁ‘? frtlta(%t)ua&eggﬁtg)m B AOP Box 9 (in | gAcKUP to EE-1P- | SPARE This equipment is stored in If cable staged f itigation i
- connectors on one ig - - o EE-1P- P e cable staged for event mitigation is
CABLE-B | end, FEMALE onother | (2 perphaseand2per | C2 | %22 :OZ;?OV SWOr | 12.BK2 cABLEinFsF | AL | AL jTomadod Sefsmic qualiied ) 18:00070 | to104 16 be NON-functional, then
end) (brown, orange, neutral), and eight FX- ’ ) replace the cable with SPARE stored in
yellow or white) CABLE B1 are FSF within 72 hours, and procure new
REQUIRED) SPARE within 90 days.
Connect EE-PNL-FX-4
30 foot length of 4/0 Ty_pe to EE-PNL-FX-3A or 3B Backub to EE-PNL-
W cable with PA22 series | (< 30 ft Actual length) (1 AOP Box 9 (in FX-BKq or DID for This equipment is stored in b
FX- connectors (MALE on one | conductors per phase CB 300 1P 480V swgr | failure of cable from SPARE ALL ALL Tornado & Seismic qualified 13-00070 If cable staged for event mitigation is
CABLE-B end, FEMALE on other and 1 per neutral: 4 FX- room) EE-PNL-EX-XER to CABLE in FSF structure. above 320' elevation found to be NON-functional, then
end) (brown, orange, CABLE-B and 4 FX- EE-PNL-EX-2 ’ ) replace the cable with SPARE stored in
yellow or white) CABLE-D2 are FSF within 72 hours, and procure new
REQUIRED) SPARE within 90 days.
5 foot length of 4/0 Type
W cable with MALE PA22
series connector on one . AOP Box 9 (in This equipment is stored in If cable staged for event mitigation is
N E.py | endand FEMALE PA18 | See FX-CABLE-B CB | 822 |1P480Vswgr | oot OFETPT I SPARE | AL ALL | Tomnado & Seismic qualified | 13-00070 | found o be NON-fundtional, thon
connector on other room) structure, above 320' elevation. replace the cable with SPARE stored in
(brown, orange, yellow or FSF within 72 hours, and procure new
white) SPARE within 90 days.
Connect NSRC diesel to
0 rgh o 0w | R o r
y cart). One MALE and one (54%ft ,tActual lenﬁth) (3 DID- Additional SPARE $his edquign;ent is storejﬂfind
FX- ) . conductors per phase ornado eismic qualifie
CABLE-D FEMALE PA22 series and 2 per neutral: 22 FSF s12 phase 3 power CABLE in FSF ALL ALL structure, and is not vulnerable 13-00070 Equipment is utilized but not essential
connector on each end. | gy cag| E.p and 11 source to flood dama tothe FLEX strategy. Th
(brown, orange, yellow or ge. othe strategy. 1nhere are no
white) FX-CABLE-D2 are specific regulatory required limits on
REQUIRED) unavailability.
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- SRl g N ' : . L External [ 5. . _ IR . .
Component | | e D . Bldg |[ELEV | LOCATION | . ¢ . oy Sl Plant ‘ g . Associated| i ot
. IVDV“ : pggermt;on Egnctlob . |(floor) .‘(Réom}“ Area) 'FLEX Function ' Re;!undancy | (I;gﬁ_%rg) | Mode Exte_rpal Hazard Protectl-on | Ecr - Ungvaflayyllty Respgnse
Connect EE-PNL-FX-4
ceble on 5 cable reel (K | 10 EEMCCRBH-1A- ST
FX carl).One MALE and one | K1t%7((1) ot DID for RB Pressure | SPARE Tomato & Selsmie quaifiod
- . eng conductors re ornado eismic qualifie
CABLE-D Ecl)znl\glécl:_tir Eﬁ‘ii;? ';e:d per phase and 1 per FSF 812 Control CABLE in FSF FLOOD D structure, relocated in 13-00070 Equipment is utilized but not essential
(brown, orange yeIIow.or neutral: 4 FX-CABLE-D preparation for a flood. to the FLEX strategy. Th_ere are no
white) ’ ’ and 4 FX-CABLE-D3 specific regulatory required limits on
are REQUIRED) unavailability.
Connect EE-PNL-FX-3A
300 ft length of 4/0 type W | or 3B to EE-MCC-ES-
cable on a cable reel. One | 1A-BK1 (250 ft Actual Wast of DID fc;r faiIuErE c})DfNL S This equipment is stored in
FX- MALE and one FEMALE fength) (2 conductors cable from EE- - PARE R
CABLE-D PA22 series connector on | per phase and 2 per B 322 gffnejzti;n?ggh FX-XFR to EE-PNL- [ CABLE in FSF ALL ALL ;?Lgi?% &abso ?}nggoggfg'\j;?on ‘ 13-00070 Equipment is utilized but not essential
each end. (brown, orange, | neutral: 8 FX-CABLE-C FX-2 ’ ) to the FLEX strategy. There are no
yellow or white) and 8 FX-CABLE-B1 are specific regulatory required limits on
REQUIRED) unavailability.
5 foot length of 4/0 type W If cable staged for event mitigation is
cable with MALE PA22 This equipment is stored in found to be NON-functional, then
(F:X' series connectors on each See FX-CABLE-B and CB 322 AOP Box 9 & Backup to EE-PNL- SPARE. ALL ALL Tornado & Seismic qualified 13-00070 | replace the cable with SPARE stored in
ABLE-D2 FX-CABLE-D FSF FX-BK1 CABLE in FSF ) : -
end. (brown, orange, structure, above 320' elevation. FSF within 72 hours, and procure new
yellow or white) SPARE within 90 days.
5 foot length of 4/0 type W
cable with MALE PA22 This equipment is stored in
FX- series connector on one DID for RB Pressure | No Tornado & Seismic gqualified Equipment is utilized but not essential
CABLE-D3 | end and Shoo-pin adapter See FX-CABLE-D FSF 812 Control redundancy FLOOD D structure, relocated in 13-00070 toqthg FLEX strategy. Theré are no
on other. (brown, orange, preparation for a flood. specific regulatory required limits on
yellow or white) unavailability.
EX- c . Cab) OID for B P \ This eguipmsent is stored in Equipment is utilized but not essential
4/0 cable adapters with onnect FX-Cable D3 to or ressure o) Tornado & Seismic gqualified to the FLEX strategy. There are no
SQ‘ELE' barrel lugs on end EE-MCC-RBH-1A-BK1 FSF 312 Control redundancy FLOOD D structure, relocated in 13-00070 specific regulatory required limits on
preparation for a flood. unavailability.
2 FANS fed from ATC
100 foot length of #12/3 fCB 355 2 FANS This equipment is stored in If cable staged for event mitigation is
ed from ATC1 CB 322 o oo )
FX- conduqtor 120VA.C 5 EANS fed from EX1 Power for temporary | SPARE Tornado & Seismic quahfleq found to be NON-fur\ctlonal, then _
Extension cord with CB 322 AOP Box 10 I . ALL ALL structure, above 320’ elevation. 13-00310 | replace the cable with SPARE stored in
CABLE-F CB338 & TB 355 1 ventilation CABLE in FSF : S ; -
standard parallel blade This location is shielded from FSF within 72 hours, and procure new
lu FAN fed from Power tornado missiles SPARE within 90 days
piug Buggy IB 322 (Ten (10) ' ys:
Required)
100 foot length of #12/3 This equipment is stored in If cable staged for event mitigation is
EX- conductor 120VAC gﬁ?jﬁ?&oxeé;ﬁrn EE- Power to SF-LI- SPARE Tornado & Seismic qualified found to be NON-functional, then
Extension cord with CB 322 AOP Box 10 1219A & SF-LI- . ALL ALL structure, above 320' elevation. 13-00310 | replace the cable with SPARE stored in
CABLE-F 1219A & SF-LI-1219B CABLE in FSF ; B L
standard parallel blade (Two required) 1219B This location is shielded from FSF within 72 hours, and procure new
plug tornado missiles. SPARE within 90 days.
100 foot length of #12/3 Connect power from This equipment is stored in If cable staged for event mitigation is
EX- conductor 120VAC Evaporator Control Air supply for A-116 SPARE Tornado & Seismic qualified found to be NON-functional, then
CABLE-F Extension cord with Panel receptacles to FHB 305 AQOP Box 2 & FH-208 door seals | CABLE in ESE FLOOD ALL structure, above 320’ elevation. 13-00310 | replace the cable with SPARE stored in
standard parallel blade EG-P-20A and EG-P- This location is shielded from FSF within 72 hours, and procure new
plug 20B (Two required) tornado missiles. SPARE within 90 days.

Page 122 of 167




TMI1 — Final Integrated Plan - ATTACHMENT 2B “PORTABLE FLEX EQUIPMENT LIST”

External

-component | pescription | Function -~ Bldg (?It«E)\r/) (L&%ﬂﬁ': a)’ FLEX Function | Redundancy | Hazard lsll:;lg; | External Hazard Protection Q(S:?F'ated Unavailability Response
77 e ) : .»r ) o ) . , A s . : S :_: L :. i ‘ ‘ - ) B C - (NOTE2) . »V :{: g 7- - . ; :‘.: . E 7 . . N R ~> ‘-__ -:Axk i . ): . B
100 foot length of #12 /3 Connect power from This equipment is stored in If cable staged for event mitigation is
FX- conductor 120VAC receptacle FX-P-5A/B at Fuel oil supply to SPARE Tornado & Seismic qualified found to be NON-functional, then
CABLE-F Extension cord with EE-PNL-FX-1 to FX-P- B 322 AOP BOX 8 FLEX DG PRy CABLE in FSF FLOOD ALL structure, above 320' elevation. 13-00070 | replace the cable with SPARE stored in
standard parallel blade 5A or B control box This location is shielded from FSF within 72 hours, and procure new
plug (One required) tornado missiles. SPARE within 90 days.
45 foot length of #4 / 4 Connect FX-Y-3-BK to If cable staged for event mitigation is
FX- conductor with one MALE | FX-CABLE-G2 (or FX- Long term SPARE QUAKE This equipment is stored in found to be NON-functional, then
CABLE-G1 and one FEMALE 100 CABLE-G3) (for FX-P- FSF 312 condensate suppl CABLE in FSF COLD ’ ALL Tornado & Seismic qualified 14-00134 | replace the cable with SPARE stored in
Amp Weld connector on 6A or FX-P-6B) (2 PPl structure. FSF within 72 hours, and procure new
ends reguired) SPARE within 90 days.
Y" Cable Splitter Splits power feed from
Assembly generator FX-Y-3 (via This equipment is stored in AT .
gﬁ'BLE o | /4 conductor cable 100 | £y 51 F 1) 10 FX-P- | FSF | 312 DID - portable No QUAKE, | 71| | Tomado & Seismic qualified 14-00134 | Equipment is utilized but not essential
- amp MALE weld input and 6A & B and power lighting can be used | redundancy COLD structure to the FLEX strategy. There are no
two 100 amp FEMALE buggy for lightin ' specific regulatory required limits on
weld connector outputs) gnting. unavailability.
"Y* Cable Splitter
Assembly I . ; : . If cable staged for event mitigation is
) Distribute power from This equipment is stored in :
FX #6/ 4 conductor cable 100 | £y~ \o'F S50 FX-P- | ESF | 312 Long term SPARE QUAKE, ALL | Tornado & Seismic qualified 14-00134 | found to be NON-functional, then '
CABLE-G3 | amp MALE weld inputand | o o~ 4 v P 6B.BK condensate supply CABLEinFSF | COLD structure replace the cable with SPARE stored in
two 60 amp FEMALE weld : ' FSF within 72 hours, and procure new
connector outputs) SPARE within 90 days.
30 foot length of #6 / 4 Extension cord between This equipment is stored in Equipment is utilized but not essential
e oo | SSUCTM ROMAE | KPS TKEOR | cor | g1
Weld connector on ends Required) structure. unavailability. '
Provide for sound This equipment is stored in Equipment is utilized but not essential
FX- 100" Sound powered powered phones if all No QUAKE, o o to thé FLEX strategy. There are no
CABLE-S1 | phone extension cable other communications cB 822 | AOP Box 10 DID redundancy WIND ALL It?ﬂg?:r%& Seismic qualified 15-00044 specific regulatory required limits on
fail. ) unavailability.
Provide for sound This equipment is stored in Equipment is utilized but not essential
FX- 400' Sound powered powered phones if all No QUAKE, S g to the FLEX strategy. There are no
CABLE-S2 | phone extension cable other communications CB 822 | AOP Box 10 DID redundancy WIND ALL gt?&%?fr%& Seismic qualified 15-00044 specific regulatory required limits on
fail. ' unavailability. ,
* | Provide for sound This equipment is stored in Equipment is utilized but not essential
(FJ),AS‘-BLE o5 50 Sognd powered phone | powered phontlas nf all CB 325 | AOP Box 10 DID No QUAKE, ALL Tornado & Seismic qualified 15-00044 to th(_a' FLEX strategy. T.here'ar.e no
- extension cable other communications redundancy WIND structure specific regulatory required limits on
fail. ) unavailability.
. Provide for sound . . . . Equipment is utilized but not essential
FX- 5 S°“’?d poweredl phone powered phones if all No QUAKE This equipment is stored in to the FLEX strategy. There are no
extension cable with male - CB 322 | AOP Box 10 DID ! ALL Tornado & Seismic qualified 15-00044 s oy L
CABLE-54 other communications redundancy WIND specific regulatory required limits on
plug on both ends fail structure. unavailability
"Y" adapter for Sound Provide for sound This equipment is stored in Equipment is utilized but not essential
FX- powered phones. One powered phones if all No QUAKE, L " i to the FLEX strategy. There are no
CABLE-S5 | male to 2 female other communications CB 322 | AGP Box 10 DID redundancy WIND ALL I{:{E?Srz& Seismic qualified 15-00044 specific regulatory required limits on
connectors fail. ) unavailability.
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T | . R UM R “ L . - |. External . S e o L .
I%O'??me"f | Description Function - Bldg (Ilelaa_’) :_Ig) %ﬂ.ﬁga) | FLEX Function - 5 Bed\und‘ap{gyj (I;I\lgﬁ_aérg) : I\Ijllce; 3; I} E)'(te‘r"n.arl Hazard Protection é(s;?c'ated Unavailability Response
Drive air flow from A(B) Cooling, and _ _ _ _ If FAN staged for event mitigation is
Portable 42" diameter inverter room into A (B) i hydrogen gas SPARE : One This equnpmen.t is .stored.ln found to be NON-functional, then
FX-FAN-A | 13300 CFM fan with 120 battery room (TWO CB. 322 | Patio concentration control FX-FAN-A ALL ALL Tornado & Seismic qualified 13-00310 | replace the FAN with SPARE stored in
VAC 3/4 HP motor REQ[%I) in CB 322 & 338 stored in FSF structure, above 320' elevation. FSF within 72 hours, and RESTORE
elevations. SPARE within 90 days.
The fan is stored in the Turbine If FAN staged for event mitigation is
Portable 42" diameter Drive air flow from TB Behind the Cooling and . SPARE : One Bldg away from the exposed found to be NON-functional, then
FX-FAN-A | 13300 CFM fan with 120 322 to above TB 355 B 355 clevator ventilation of Turbine | FX-FAN-A ALL ALL walls. If the building envelope is | 13-00310 | replace the FAN with SPARE stored in
VAC 3/4 HP motor floor near CIV-6 Bldg and CB exhaust | stored in FSF damaged, then portable FSF within 72 hours, and RESTORE
ventilation will not be required. SPARE within 90 days.
Drive air flow from TB . The fan is stored in the Turbine e
48" diameter 19500 CFM 322 to above TB 355 sotjth\:v?st \(/:;r:)tlillggoanngf B SPARE : One Bldg away from the exposed If FAN staged for evenj( mitigation is
FX-FAN-B | fan with 120 VAC 1.5 HP | floor at southwest TB | 355 |Come FX-FAN-B ALL ALL | walls. If the building envelope is | 13-00310 | found to be NON-functional, then
m , against CB south (FX-Y-1A or . replace the FAN with SPARE stored in
otor stairwell (Two FANS wall FX-Y-1B) stored in FSF dam_ag(_ad, th_en portable . FSE within 72 hours. and RESTORE
required) ventilation will not be required. SPARE within 90 days.
If FAN staged for event mitigation is
Portable 20" diameter Drive air flow from CB patio /IC shop - | Cooling and SPARE : FX- This equipment is stored in found to be NON-functional, then
FX-FAN-C | 9500 CFM fan with 120 355 office area into the CB 355 under south '| ventilation of control FAN-C stored ALL ALL Tornado & Seismic qualified 13-00310 | replace the FAN with SPARE stored in
VAC 1 HP motor control room stairwell room in FSF structure, above 320' elevation. FSF within 72 hours, and RESTORE
SPARE within 90 days.
Drive air flow from CB _ _ If FAN staged for event mitigation is
Portable 20" diameter 355 control room area patio /IC shop - | Cooling and SPARE : FX- This equipment is stored in found to be NON-functional, then
FX-FAN-C | 9500 CFM fan with 120 ub the stairwell to CB CB 355 under south ventilation of control FAN-C stored ALL ALL Tornado & Seismic qualified 13-00310 | replace the FAN with SPARE stored in
VAC 1 HP motor b stairwell room in FSF structure, above 320' elevation. FSF within 72 hours, and RESTORE
380 s
SPARE within 90 days.
Cooling and If FAN staged for event mitigation is
Portable 20" diameter Drive air flow from [B purge air ventilation of SPARE : FX- This equipment is stored in found to be NON-functional, then
FX-FAN-C | 9500 CFM fan with 120 322 outside through RB B 322 | intake - north Intermediate Bld FAN-C stored ALL A Tornado & Seismic qualified 13-00310 | replace the FAN with SPARE stored in
VAC 1 HP motor purge supply duct. end 595 eley g in FSF structure, above 320' elevation. FSF within 72 hours, and RESTORE
' SPARE within 90 days.
Cooling, and This equipment is stored in If FAN staged for event mitigation is
Portable 20" diameter Drive air flow from CB north end of hydrogen gas SPARE : FX- Tornado & Seismic qualified found to be NON-functional, then
FX-FAN-C | 9500 CFM fan with 120 338 into Turbine Bldg TB 338 | landingin front | concentration control | FAN-C stored ALL ALL structure, above 320' elevation. 13-00310 | replace the FAN with SPARE stored in
VAC 1 HP motor (Two FANS required) of elevator in CB 322 & 338 in FSF This location is shielded from FSF within 72 hours, and RESTORE
elevations. tornado missiles. SPARE within 90 days.
This equipment is stored in
. Tornado & Seismic qualified
EX-HOSE- \?vci)tffqtrlﬁizggr]ezfsﬁrlgigti?]%se g;?&_;%;égg?g;;o Feedwater to OTSG, | SPARE FX- structure. This location is If HOSE staged for event mitigation is
. ; : B 305 | AOP Box 6 and RCS or SF Pool | HOSE-A ALL ALL shielded from tornado missiles. 14-00031 | found to be NON-functional, then
A 250 psig @ 150F with 4 (Three (3) sections of Mak din ESF Th twill b l the HOSE with SPARE stored
inch STORZ connectors | FX-HOSE-A required) akedp stored in FSF. © componem witbe =~ repiace e Wi store
reconfigured prior to potential in FSF within 72 hours, and RESTORE
loss of access due to flood. SPARE within 90 days.
1.5 inch SS braided hose, | (1) Connect FX-HOSE- Esgge'cte dto | DID - Aternate path
" | rated above 2200 psig, ~ B-X1 to FX-HOSE-B-X2 . ALL This equipment is stored in . R .
ET'HOSE' 80 ft length, with 1500# | or (2) Connect FX- cB | 322 ;;('HOSE'B' for failure of HP No EXCEPT | ABG | Tomado & Seismic qualified 15-00345 | EQuipment is utilized but not essential
RF flange on south end, HOSE-Z-X2 to FX- not Piping between CB redundancy FLOOD structure. to th?. FLEX strategy. There‘ar.e no
connected on and FHB specific regulatory required limits on
and MNPT on north end HOSE-B-X2 L
north end unavailability.
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: - =1 ' ‘ - R External .' . ) : . ‘ '
Component ks e e Bldg |ELEV | LOCATION N . Ly | Plant | = . s Associated IO TP .
- : :.‘Dt‘a:scr’lpt_léh | ‘Fungtlon " |(floor) | (R,°°m Area) FLEX Function Redundancy | a':%zf?:rg)';_. Mode Exﬁterna‘l .Hazard Protgctlon .VECR - Unavallgl?lllty Rgspc?nse
1.5 inch SS braided hose,
EX-HOSE- rated above 2200 psig, 85 | Connect FX-HOSE-B- AOP BOX 11A ]%lr[;a-ilﬁlrteeg‘alﬁjpath No ALL This equipmen.t is .stored in Equipment is utilized but not essential
Bo ft length, with threaded X2 to FX-HOSE-B-X3 (3 | FHB 305 8 11B piping between CB redundancy EXCEPT | AB,C | Tornado & Seismic qualified 15-00345 | to the FLEX strategy. T_here are no
1530# RF flanges on each | required) and FHB FLOOD structure. speciﬁcl: rbe?ulatory required limits on
en unavailability.
1.5 inch S8 braided hose, :
EX-HOSE- rated above 2200 psig, 85 | Connect FX-HOSE-B- A E)lr?‘e;ilf; Irt:g}a:{eppath No ALL This equipmen_t is _stored in Equipment is utilized but not essential
BO 1 ft length, with 1500# RF X2 to FX-HOSE-B-X3 (3 | FHB 305 | AOP BOX 11C iina bet CB dund EXCEPT | AB,C | Tornado & Seismic qualified 15-00345 | to the FLEX strategy. There are no
. X piping between redundancy - I i
flanges on one end and required) and FHB FLOOD structure. specific regulatory required limits on
FNPT on other unavailability.
0.75 inch SS braided '
EX-HOSE- hose, rated above 2200 Connect FX-HOSE-B- DID - Alternate path No ALL This equipmen.t is stored in Equipment is utilized but not essential
B3 psig, 25 to 30ft [ength, X3 to MU-V-143C & FHB 305 AOP Box 2 for failure of FXP1 redundancy EXCEPT | A,B,C | Tornado & Seismic qualified 15-00345 | to the FLEX strategy. There are no
MNPT and FNPT MU-V-143D (2 required) discharge piping FLOOD structure. specific regulatory required limits on
connections on each end unavailability.
304 SS pipe adaptor
EX-HOSE- (rated > 2500 psig at Connect FX-HOSE-B2 gﬂ;ﬁﬁggﬁaﬁppath No ALL This equipmen_t is .stored'i.n Equipment is utilized but not essential
B-X3 150F) ywth a 1.5 inch to two FX-HOSE-B3 FHB 305 AOP Box 2 piping between CB redundancy EXCEPT | AB,C | Tornado & Seismic qualified 15-00345 | to th(.e. FLEX strategy. 'lthere'ar'e no
FNPT inlet and two 0.75 and EHB FLOOD structure. specific regulatory required limits on
inch FNPT outlets unavailability.
3/8' SIS %all Valvele,gg?"q Air supply hose from $his eguigmsent is located ind ;f HOSE ks)’tagedl\}‘ofr event rrllitigation is
Female Universa ir . ornado eismic qualifie ound to be NON-functional, then
CF;)_({HOSE' Couplings, 1/2" ODTx3/8" ggiigﬁeoéc?otr%z:& FSF | 312 Er%?g;?fnfor flood aPI%RFE HOSE | £l 00D ALL | structure, and will be 15-00155 | replace the HOSE with SPARE stored
SS Male Branch Tee, 100" | -\ reconfigured prior to potential in FSF within 72 hours, and RESTORE
3/8" Flexible Air Hose loss of access due to flood. SPARE within 90 days.
3/8' SS Ball Valve,3/8" This equipment is located in If HOSE staged for event mitigation is
Female Universal SS Air Air supply hose from . Tornado & Seismic qualified found to be NON-functional, then
FXOHOSE | Gouplings, 1/2* ODTx3/8" | EG-P-20Aor Bto A-116 | FSF | 312 Sf)‘t‘g(‘;’tf:nfor flood | SPAHEHOSE | k100D | ALL | structure, and wil be 15-00155 | replace the HOSE with SPARE stored
SS Male Branch Tee, 12° missile door flood seals reconfigured prior to potential in FSF within 72 hours, and RESTORE
3/8" Flexible Air Hose loss of access due to flood. SPARE within 90 days.
10 foot length of 6 inch This equipment is stored in If HOSE staged for event mitigation is
EX-HOSE- hose rated for 20 ft of ‘ River supply to FX-P-3A Long term SPARE FX- ALL EXC Tomado & Seismic qualified found to be NON-functional, then
E water vacuum to 10 psig or 3B (need 4 lengths of | FSF 312 condensate supol HOSE-E QUAKE ALL structure. and is not vulnerable 07-00695 | replace the HOSE with SPARE stored
@ 150F with 6 inch FX-HOSE-E) PPY | stored in FSF. oo flood 4 in FSF within 72 hours, and RESTORE
STORZ on each end © flood damage. SPARE within 90 days.
This equipment is stored in
FX-HOSE- | 6 inch elbow and strainer Minimize debris intake ESF 312 Long term SPARE in ALL ALL Tornado & Seismic qualified 07-00695 if equipment is not available, then
E-X1 basket to FXP3 suction condensate supply FSF structure, and is not vulnerable replace the damaged or missing
to flood damage. compoenent within 90 days.
. This equipment is stored in
FX-HOSE- suction hose floats g?:ﬁ;ﬁii;lggzg but FSF 312 Long term SPARE in ALL ALL Tornado & Sei:smic qualified 07-00695 If equipment is not availabl_e, j[hen
E-X2 not in the mud condensate supply FSF structure, and is not vulnerable replace the damaged or missing
to flood damage. component within 90 days.
. . . . . If HOSE staged for event mitigation is
3 inch X 50 ft length This equipment is stored in :
FX-HOSE- | canvas fire hose rated 250 gzgngéeFé-Ef-ﬁOSE- ISPH | 308 AOP box 7 or Long term FS{E)%IE!_E)(FX- QUAKE, ALL Tornado & Seismic qualified 14-00031 frzglnadcteotﬁs ggggw;}:%n; klgl]iers]tore d
F Esél% LVSQSZ.S inch M & F F-X1 nearby condensate supply stored in ESF. COLD ts;r;ilg'éudred,aarg: IZ not vulnerable in ESF within 72 hours, and RESTORE
ge-. SPARE within 90 days.
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Component. | ;mioioe e N IS Bidg |ELEV | LOCATION | L et . - C | Plant | -, o - Associated] ' - L e
SOET R Desceription { Function | St B o2 o FLEX Function - ['Redundancy.| Hazard:-.j . . | External Hazard Protection . | _ Unavailability Response.
ID-; A —escription S S0 (.ﬂo.or)" '('Roo.m.,Area);». I Y: ‘(NZC')'ITIUE?’T)? . I\llodg:._, S T s T 'TECR":' S »j: s yp
. — V ' » ‘ ) . . . . If HOSE stéged fof event mitigation is
3 inch X 50 ft length This equipment is stored in X
. Connect FX-P-6B SPARE FX- . e found to be NON-functional, then
EX'HOSE‘ o:?v3v§t:r2e Q?ﬁfhrﬁeg 250 | discharge to FX-HOSE- | ISPH | 308 ﬁg:bb“ 7or ‘(;gggetﬁ;:te cuool HOSE-X QCUC’)*[(E')E’ ALL ;‘r’ﬁgffr‘; &aﬁg'f‘s”:]'gtq\;‘jg‘;f:ble 14-00031 | replace the HOSE with SPARE stored
Py F-X1 y PPY 1 stored in FSF. o flood damaae in FSF within 72 hours, and RESTORE
enas ge. SPARE within 90 days.
3 inch pipe manifold with Connect FX-P-6A & B This equipment is stored in
FX-HOSE- | two 2.5 inch FEMALE FST discharae HOSES to IsPH | 308 AOP box 7 or Long term No QUAKE, ALL Tornado & Seismic qualified 13-00502 If equipment is not available, then
F-X1 connections and one 3 FX-HOgE-X nearby condensate supply redundancy COLD structure, and is not vulnerable replace the damaged or missing
inch STORZ coupling to flood damage. component within 72 hours.
Control river water flow
Four inch pipe manifold to water treatment or This equipment is stored in . . .
FX-HOSE- | with three valves (FX-V- borated water skid, and FSF 312 Long term No ALL ALL Tornado & Seismic qualified lrfee;qauclgrllheeng;sg:t :&/i”rarzligé;:en
F-X2 301, 302 & 303) and 3 route output to CO-T-1B condensate supply redundancy structure, and is not vulnerable P Amag g
) h component within 72 hours.
inch STORZ couplings or hotwell (connected to to flood damage.
FX-HOSE-X) 14-00031
. , ) This equipment is stored in . . .
EX-HOSE- Adaptor: Four inch (150# Connect FX-HOSE Xto Long term No Tornado & Seismic qualified If equipment is not avallabl_e, Fhen
class) flange to three inch | CO-T-1B 4 inch chem FSF 312 ALL ALL ; replace the damaged or missing
F-X3 STORZ connector add flange condensate supply redundancy structure, and is not vulnerable component within 72 hours
n g to flood damage. 07-00695 P )
Return Water Treatment
Skid Outlet to . . . .
FX-HOSE- | Three inch pipe tee with 3 | condensate supply Long term borated No Tometo & Soiamis Cuarfiod If equipment is not available, then
, pIp : hoses AND to Mobile FSF 312 g ALL ALL ; g 14-00031 | replace the damaged or missing
F-X4 inch STORZ couplings ' sy water supply redundancy structure, and is not vulnerable wer
Boration Skid inlet component within 72 hours.
to flood damage.
(connected to FX-
HOSE-X)
. . This equipment is stored in . . .
Fx-HOSE- | 3inch STORZ, ¥ pipe Connect FX-P-3A or B Long term borated No Tornado & Seismic qualified If equipment is not available, then
F-X5 splitter, 2.5" ball valves to FX-HOSE-X FSF 312 water suppl redundanc ALL AB,C structure. and is not vulnerable 07-00695 | replace the damaged or missing
and 2.5" MALE NST ends PPy y ! component within 72 hours.
) to flood damage.
ex.HOSE. | Adaptor: Four inch (900# | Connect FX-HOSE-X to DID - alternate G ALL This equipment s stored in Equipment s ullized but fot essentia
F-X6 class) flange to three inch | MFW 4 inch chem B 322 | AOP Box 8 strategy to feed redundanc EXCEPT | AB,C | Tornado & Seismic qualified 15-00345 specific requlator ?g-uired limits on
STORZ connector cleaning flange OTSG . y FLOOD structure. Pecilic reg yreq
unavailability.
. . . . Equipment is utilized but not essential
o Connect FX-HOSE-X to DID - alternate ALL This equipment is stored in
?;;‘OSE' pdaptor: 3 noh STORZ10 | 5Ep Standpipe (at 305 | FSF | 312 | strategy for SFP o e EXCEPT | ALL | Tomado & Seismic qualified 1500345 | 1 ;Z-‘i"fiCFrLeEﬁ;f:e?g' Jhere afe no
elev) makeup redundancy FLOOD structure. pecilic reg yreq :
unavdilability.
150 ft length of 1 inch
rated for 250 psig @ 450F ,
. ; Connect Main Steam .
with 1 inch MALE and ; . . . . . If a hose section staged for event
FX-HOSE- | FEMALE NPT ends (3 x | Drain (MS-V-44 or 52) to Maintain CO-T-1B | SPARE FX- This equipment is stored in mitigation is found to be NON-
. EFW Pump Recirc drain B 295 | AOP Box 4 HOSE-G COLD A Tornado & Seismic qualified 13-00502 . .
G 50 ft sections connected (EF-V-17) (132" or less above 40F tored in FSF structure. N481+NA487 functional, then replace the hose with
together). AND adaptors | ;o0 oy stored In FoF- ’ SPARE stored in FSF within 72 hours,
to 1/2" NPT (MS-V) to g and procure new SPARE within 90
connect days.
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STORZ adaptors on each
end

required)

are stored in
FSF.

This location is shielded from
tornado missiles.

,%omp_c’n.e"t | Description | Function Bldg (Ell:)al) ; 2'&%‘:\:!32' a) "FLEX Function - | Redundancy.| Hazard'. I\FI’II:C?; External Hazard Protection. é%;oc.lgted - Unavailability Response
e T 1 - ERAE Bt T -~ = | (NOTE2) | e S : S - o : S
3 inch X 50 ft length Connect FX-HOSE-F-X4 SPARE I é hose séction staged for éve’nﬂt '
canvas fire hose rated 250 | to the mobile boration sections of This equipment is stored in mitigation is found to be NON-
FX-HOSE- | psig with 2.5 inchM & F skid, and connect FSF 312 Long term borated EX-HOSE-X ALL ALL Tornado & Seismic qualified 14-00218 functional, then replace the hose with
X FST ends, and 3 INCH boration skid outlet to water supply are stored in structure, and is not vulnerable SPARE stored in FSF within 72 hours,
STORZ adaptors on each | FX-P-4 (2 sections of FSF to flood damage. and procure new SPARE within 90
end FX-HOSE-X) ) days.
3inch X 50 ft length . . If a hose section staged for event
: Connect Mobile Boration SPARE ; . . . o DT
FX-HOSE- gz?vsv?t;: > g ?r?fhri/ﬁeg 2%9 | Siid Outet to AB west Long term borated | Sections of er?]:gg o Satemis tg&iﬂﬁlgd foncional lfhf:rl: s tlZ:: tli:leo r,:lc;se with
g ’ wall penetration (FX-V- | FSF | 312 FX-HOSE-X ALL ALL : 14-00218 ; then replace the
X FST ends, and 3 INCH 304) (475 feet) (Ten (10) water supply are stored in structure, and is not vulnerable SPARE stored in FSF within 72 hours,
STORZ adaptors on each sections of FX-HOSE-X) FSF to flood damage. and procure new SPARE within 90
end ) days.
3 inch X 50 ft length Connect Water SPARE If a hose section staged for event
canvas fire hose rated 250 | Treatment skid to river sections of This equipment is stored in mitigation is found to be NON-
FX-HOSE- | psigwith2.5inchM &F water supply (FX- FSE 312 Long term EX-HOSE-X ALL ALL Tornado & Seismic qualified 14-00031 functional, then replace the hose with
X FST ends, and 3 INCH HOSE-F-X2) and outlet condensate supply are stored in structure, and is not vulnerable SPARE stored in FSF within 72 hours,
STORZ adaptors on each | to FX-HOSE-F-X4 (2 ESE to flood damage. and procure new SPARE within 90
end sections of FX-HOSE-X) ) days.
3 inch X 50 ft length If a hose section staged for event
canvas fire hose gr]ated 250 Long term water supply SPARE This equipment is stored in mﬁi gtsi;on is found togse I\cl)O?\l\ie
nvas : to Hotwell (FX-HOSE-F- sections of IS - 98 .
FX-HOSE- | psigwith2.5inchM & F Long term Tornado & Seismic qualified functional, then replace the hose with
X2 to EX-T-1) (650 feet) | FSF 312 FX-HOSE-X ALL ALL ; 14-00031 : L
X FST ends, and 3 INCH (13 lengths of FX- condensate supply are stored in structure, and is not vulnerable SPARE stored in FSF within 72 hours,
STORZ adaptors on each HOSE-E);() ESF to flood damage. and procure new SPARE within 90
end ) days. .
3 inch X 50 ft length If a hose section staged for event
canvas fire hose rated 250 Connect FX-HOSE-F-XI1 SPARE This equipment is stored in mitigation is found to be NON-
FX-HOSE- | psigwith2.5inchM & F (from FX-P-6A or B) to Long term sections of Tornado & Seismic qualified functional, then replace the hose with
’ FX-HOSE-F-X2 (1250 FSF 312 FX-HOSE-X ALL ALL ; 14-00031 ’ N B
X FST ends, and 3 INCH . condensate supply ; structure, and is not vuinerable SPARE stored in FSF within 72 hours,
STORZ feet) (25 sections of FX- are stored in o
adaptors on each HOSE-X) ESFE to flood damage. and procure new SPARE within 90
end ) days.
3 inch X 50 ft length ) = If a hose section staged for event
canvas fire hose rated 250 Connect FX-HOSE-F-X5 SPA.RE This equipment is stored in mitigation is found to be NON-
FX-HOSE- | psig with 2.5 inch M & F (HFgéPE" _S‘F’X(Bz) (g;g ﬁet) N Long term }S:‘)a(‘fﬂ"’gggx ALL aLL | Tormado & Seismic qualfied 400051 | functional, then replace the hose with
X FST ends, and 3 INCH (14 sections of FX- condensate supply are stored in structure, and is not vulnerable SPARE stored in FSF within 72 hours,
STORZ adaptors on each HOSE-X) ' ESE to flood damage. and procure new SPARE within 90
end ) days.
3inch X 50 ft length If a hose section staged for event
canvas fire hose rated 250 | Long term water supply SP";‘iEnES of This equipment is stored in mitigation is found to be NON-
FX-HOSE- | psig with 2.5 inch M & F to CO-T-1B (from FX- o Long term SFf(C_HOSE_X ALL ALl | Tornado & Seismic qualified 14.00031 | functional, then replace the hose with
X FST ends, and 3 INCH HOSE-F-X2) (250 ft) (5 condensate supply tored | structure, and is not vulnerable SPARE stored in FSF within 72 hours,
STORZ adaptors on each | lengths of FX-HOSE-X) ErSer ored in to flood damage. and procure new SPARE within 90
end ' days.
3inch X 50 ft [ength . . . . If a hose section staged for event
canvas fire hose rated 250 | Connect FX-V-208 to Sgc/’:‘i?rlfs of $2§:§é"gm§;;§;t‘;'f;i;:;d mitigation is found to be NON-
FX-HOSE- | psig with 2.5 inch M & F FX-V-113 (175 feet) Feedwater to RCS or , ; functional, then replace the hose with
X FST ends, and 3 INCH (Four (4) FX-HOSE-X TB | 822 | AOPBOX8 | or'boo| Makeup FX-HOSE-X ALL ALL | structure, above 320 elevation. | 14-00031 | gppRE stored in FSF within 72 hours,

and procure new SPARE within 90
days.
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elbow for accessibility.

to flood damage.

ST | / , N N . Extefﬁal‘ " T . o A ; R . T
.%°WP°"?"F, ‘Description Function . Bldg: (::Ilg%\r,) ‘%lgo%fﬁga) -1 FLEX Function | Redundancy'| Hazard | l\ljllc?cri); External Hazard Protection ég%”'ated - Unavailability Response
1.5 inch X 100 ff(length » ' ‘ . : . . If a hose section stéged for event
This equipment is stored in S
FUEL OIL HOSE rated ) oo o mitigation is found to be NON-
oo Connect DF-V-41 to FX- . SPARE FX- Tornado & Seismic qualified ; :
[ CHOSE: | above 50 peig kn 1.5 V-1 (90 feet) (one DGB | 305 | AOP Box5 Fusl o supply to HOSE-Y is ALL ALL | structure, and will be 1300164 | ROSIONAL then repace the hose wilh
section of FX-HOSE-Y) stored in FSF. reconfigured prior to potential ps ’
2:]§CONNECTS on each loss of access due to flood. 3238procure new SPARE within 90
1.5 inch X 100 ft length . . . ; If a hose section staged for event
This equipment is stored in e
FXHOSE- | nbowe 30 paia witii s | dischars s By IAor Fuel oil supply to SPARE FX- Tornado & Seismic qualified T thom replows the hoss with
- - | above SV psig with 1. Iscnarge 1o "1 TB | 322 | AOPBox3 PRl HOSE-Y is FLOOD | ALL | structure, above 320" elevation. | 13-00164 , then replace the
Y inch Male QUICK | FX-Y-1B (100 feet) (1 FLEX DG stored in FSF This location is shielded from SPARE stored in FSF within 72 hours,
DISCONNECTS on each section of FX-HOSE-Y) ’ o and procure new SPARE within 80
ond tornado missiles. days
::S é?_cg fi ]L%)sf;[;l?;gtg Connect FX-V-2 to FX- This equipment is stored in ]rl;ﬁi h:t“?gnsg C]Po%r:usjtfoggz E’gi}{em
FX-HOSE- | above 50 psig with 185 T-2, PX-T-8 or FX-T-4) Fuel oil supply to- SPARE FX- Tomado & Seismic qualified funcgriona! then replace the hose with
v A e QUK (FXV2to FXT3is340ft) | TB | 322 | AOP Box3 Fexpa Y HOSE-Y is ALL ALL | structure, above 320' elevation. | 13-00164 | gpypror L SR L D08 P
» DISCONNECTS n | (4 sections of FX- stored in FSF. This location is shielded from = d brocure new SPARE within 90
on eac HOSE-Y) tornado missiles. P
end days.
3 . . . . If a hose coupling staged for event
1.5 inch pipe nipple with . Elg'OéFéEYF))((Q is $2lr?1§gglgmsegitslr?1§[%?;i;?ed mitiggtion is found to be NON- .
FX-HOSE- | FEMALE QUICK Used to connect lengths B 329 | AOP Box 3 Fuel oil supply to stored with ALL ALL structure, above 320 elevation. 13-00164 functional, then_ replace ’Fhel section with
Y-X2 DISCONNNECTS on each | of FX-HOSE-Y FLEX DG . . L . SPARE stored in FSF within 72 hours,
FX-HOSE-Y in This location is shielded from s
end oo and procure new SPARE within 90
FSF. tornado missiles.
days.
; ; . DID - simplifies . : C
;SI\;I[X:CEF)'SS ltg;wnh Connect at FX-V-2 to process to fill FX-T-4 ¥2ﬁ:§g'gm§§sﬁgof§i;g d
FX-HOSE- DISCONNNECTS on each permit use of parallel B 322 | AOP Box 3 but hose used for FX- [ No ALL ALL structure. above 3209elevation Equipment is utilized but not essential
Y-X4 4. and MALE QD on th hoses to FX-T-3 and T-3 can be redundancy This Ioca’tion is shielded from | to the FLEX strategy. There are no
ten ’ ® | FX-T-4 temporarily rerouted tornado missiles specific regulatory required limits on
ee to fill FX-T-4 ' 13-00164 | unavailability.
" WDL-V-421 (AB west . . , ,
FX-HOSE- ﬁoggigigggt? 570 s P | wal) to PX-VA111 (FXCP- DID - additional SPARE Hose Lo ity et Equipment is utilized but ot essential -
5 ‘?th s gTORZp g 1 suction) (approx. 200") | FHB | 305 | AOP Box 2 borated water source | Section is WIND | ABC | Jior 5 ol notqvulnerable 14-00218 | to the FLEX strategy. There are no
\c,:wnne ticn (Four FX-HOSE-Z stored in FSF to flood d,ama o specific regulatory required limits on
onhections required) ge- unavailability. '
" Connect FX-HOSE-Z-X3 . . . . Co
X HOSE. ﬁosfg‘?;zzgt:‘ 2°7fo1 > D" | (from BWST or SFP) to DID - Alternate path | SPARE Hose P;'ri Squipraen s stor ‘:ﬁﬂ'g ; Equipment s utilized but not essential
- 9th oot gTORzp 9 FX-HOSE-X-X4 (atCB | FHB | 305 | AOP Box 2 for failure of FX-P-1 | section is ALL ABC | coucture. and is‘notqvulnerable 15-00345 | to the FLEX strategy. There are no
W(;nnections standpipe) (Three FX- suction piping stored in FSF to flood d,ama e specific regulatory required limits on
© HOSE-Z required) ge. unavailability.
This equipment is located in If a hose section staged for event
" Connect FX-V-304 (AB o e S i
50 foot length of 1.5 'ID west wall) to FX-V-111 SPARE Hose Tornado & Selsmlg quallfled. mitigation is found to be NON _
FX-HOSE- | hose rated at 270 psig (FX-P-1 suction) (actual FHB 305 | AOP Box 2 Long term borated section is ALL ALL structure, with missile protection 14-00218 functional, then replace the hose with
Z with 2 inch STORZ length 280 Ft) (SIX water supply tored in ESE and will be reconfigured prior to SPARE stored in FSF within 72 hours,
connections secg[ions FX-HOSE-Z) store potential loss of access due to and procure new SPARE within 90
flood. days.
Adaptor to connect 1.5" This equipment is stored in Equipment is utilized but not essential
FX-HOSE- | 1504# flange to 2 inch Connect FX-HOSE-Z to DID - additional No Tornado & Seismic qualified ) to the FLEX strategy. There are no
Z-X1 STORZ. Including an fitting at WDL-V-421 FHB .| 305 | AOP Box2 borated water source | redundancy WIND ABC structure, and is not vulnerable 14-00218 specitic regulatory required limits on

unavailability.
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Co R : R I T p L L T E;ctefna‘li S ‘ , oL - . S .
5™ | Description Fanotior: |7 |fioon | (Room Area) | FLEX Fundtion . | Redundricy | Hazard | G, | Exteral Hazard Protection | (3577 - Unavallabiity Response™
FX-HOSE ﬁhort s%citior; gngSPi?Ch Connect FX-HOSE-B1 DID - Alternate path ALL This equipment is stored in tqutL;]ingeLné)ifggéed b.#}g?; zfgir:)ﬂal
Zoxn | conrector on one end to 1.5 pipe nippleon FX- | CB | 322 | AOP BOX 10 | for failure of FX-P-1 | EXCEPT | AB,C | Torado & Seismic qualified 1500845 | O regulatory ?gduire s on
rated for 150 psig P-1A or FX-P-1B suction suction piping FLOOD structure. unavaila_bi'lity. | | |
FX-HOSE- ﬁ:sp;otrfalgcif;;? %ﬁ'ORZ Connect FX-HOSE-Z to DID - Alternate path e ALL This equipment is stored in eqﬂg mFeLné)l(s Sl'gg'tze egdyb'lliagg zfzir:'al
g 4 inch flange at SF-V-36 | FHB 305 AOP Box 2 for failure of FX-P-1 .| EXCEPT | AB,C | Tornado & Seismic qualified 15-00345 | .. : T e
g
Z-X3 connector, rated for 150 . L L specific regulatory required limits on
. or SF-V-37 suction piping FLOOD structure. I AN
psig unavailability.
Adaptor 1.5 inch 1500# i This equipment is stored in Equipment is utilized but not essential
FX-HOSE- | flange to a 2 inch STORZ | Sonnect FX-HOSE-Zto DID - Alternate path | SPARE Hose ALL Tornado & Seismic qualified to the FLEX strategy. There are no
2 inch flange at FX- FHB 305 | AOP Box 2 for failure of FX-P-1 section is EXCEPT | AB,C ; 15-00345 o . .
Z-X4 connector, rated for 150 HOSE-B-X2 (at 305 : suction pioin stored in FSF FLOOD structure, and is not vuinerable specific regulatory required limits on
psig X2 (a1 305) PipIng to flood damage. unavailability.
If a heater is found to be NON-
Hotwell area space I One SPARE is functional, then replace the heater with
FX-HTR-1 | 200,000 BTUMEL Portable | oater (4 UNITS FSF | 312 | Maintai® hotwell storedinthe | COLD | C,D 13-00502 | SPARE stored in FSF within 72 hours,
ropane space Heater REQUIRED) FSF No protection required. Only and procure new SPARE within 90
required for Extreme Cold Event. days.
If a heater is found to be NON-
Prevent FLEX One SPARE is functional, then replace the heater with
FX-HTR-2 | 500,000 BTUMEL Portable | ysp1y space Heater FSF | 312 equipmentin ISPH | storedinthe | COLD | ALL 13-00502 | SPARE stored in FSF within 72 hours,
ropane space Heater from freezing FSF No protection required. Only and procure new SPARE within 90
required for Extreme Cold Event. days.
Alternative
. DID - Provide capabilities This equipment is stored in _ | Equipment is utilized but not essential
gi('LIGHT' SmithLights IN120LB-R Frg;{lde temporary flood CB 322 gg’; t100AOP temporary flood are described ALL ALL | Tornado & Seismic qualified 5‘2194447 to the FLEX strategy. There are no
ighting lighting in Reference structure. specific regulatory required limits on
62. unavailability.
Alternative :
A . DID - Provide capabilities This equipment is stored in _ | Equipment is utilized but not essential
PXLIGAT | smithLights IN120LB-R | rovide temporaryfiood | gep | g4 temporary flood are described |  ALL ALL | Tomado & Seismic qualified 2994447 | to the FLEX strategy. There are no
i 'ghting lighting in Reference structure. specific regulatory required limits on
62. unavailability.
Alternative '
) capabilities This equipment is stored in _ | Equipment is utilized but not essential
FX-LIGHT- Flashlights Provide Backup lighting CB 322 | AOP Box 10 DID Baqkup are described ALL ALL Tornado & Seismic qualified 2494447 to the FLEX strategy. There are no
02 portable lighting . 02 o . L
in Reference structure. specific regulatory required limits on
62. unavailability. ‘
Alternative : »
i capabilities This equipment is stored in _ | Equipment is utilized but not essential
FX-LIGHT- | Eiashiights Provide Backup lighting | FSF | 312 DID - Backup are described | ALL ALL | Tornado & Seismic qualified 2494447~ |\ the FLEX strategy. There are no
02 portable lighting . 02 i . iy
, in Reference structure. specific regutatory required limits on
62. unavailability.
Alternative A
: i capabilities This equipment is stored in _ | Equipment is utilized but not essential
FX-LIGHT Headlamps for Hard Hats Provide Backup lighting CB 322 | AOP Box 10 DID Bagkup are described ALL ALL Tornado & Seismic qualified 2494447 to the FLEX strategy. There are no
03 portable lighting ; 02 " : . L
in Reference structure. specific regulatory required limits on
62. unavailability. ‘
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It - , , . E)'(térﬁal C _ _ o .,
%’mpc’"e"t Description 'Function Blfjg (Ellai\r,) ;_Floo?)ﬁ;rgga) FLEX Function Redundancy (I;I\lggraErg) : mg; External Hazard Protection égi{’""ated Unavailability Response
‘ . ’ Alterr{ative | ‘ -
) i capabilities This equipment is stored in _ | Equipment is utilized but not essential
FX-LIGHT- Headlamps for Hard Hats Provide Backup lightin FSF 312 DlD. Backup portable are described ALL ALL Tornado & Seismic qualified 2494447 to the FLEX strategy. There are no
03 g lighting 02 ay
in Reference structure. specific regulatory required limits on
62. unavailability.
. . . . Equipment is utilized but not essential
DID - Personnel This equipment is stored in :
FX-MISC- Evaporative Cooling Vest Personnlel Comfort for CB 322 [ AOP Box 10 Comfort for Hot No HOT ALL Tornado & Seismic qualified NA to th?. FLEX strategy. 'Ijhere. are no
01 Hot Environments Environments redundancy structure specific regulatory required limits on
) unavailability.
. . . . Equipment is utilized but not essential
DID - Personnel This equipment is stored in
FX-MISC- | &\ anorative Cooling Vest | Forsonnel Comfortfor | o | 545 Comfort for Hot No HOT | ALL | Tornado & Seismic qualified NA tothe FLEX strategy. There are no
01 Hot Environments Environments redundancy structure specific regulatory required limits on
) unavailability.
, . . . Equipment is utilized but not essential
SPARES are This equipment is stored in
FX-MISC- Door Chocks Means to prop open CB 322 | AOP Box 10 Prop open Doors STORED in HOT ALL Tornado & Seismic qualified 13-00310 to th?. FLEX strategy. T_here_ are no
02 Doors FSE structure specific regulatory required limits on
) unavailability.
NOTE: The following address FLEX
requirements but NOT B.5.b
requirements. If FX-P-3A cannot
. . . . provide 150 GPM at 165 ft. TDH at
Portable Diesel Driven PUMD river water to CO- Long term ig';:gglgmsegi;i;tofgi;%d 2200 RPM and FX-P-3B is functional,
FX-P-3A | Pump (420 GPM@ 525 T_1Bpor el FSF | 312 Congensate SuoD) FX-P-3B ALL ALL | o e ated N 14-00031 | then restore FX-P-3A within 90 days. If
TDH) on trailer PPl ? FX-P-3A and FX-P-3B are NON-
preparation for a flood. . s .
functional, then initiate action to restore
one pump to an functional condition (or
develop an equivalent capability) within
72 hours. :
. . This equipment is stored in
Portable Diesel Driven ; Co e
Pump river water to CO- Long term B Tornado & Seismic qualified
FX-p-38 ?Bﬂ%izt?aﬁeF;M@ 525 T-1B or hotwell FSF | 312 condensate supply FX-P-3A ALL ALL structure, relocated in 14-00031 | see FX-P-3A
preparation for a flood.
. . This equipment is stored in There are 3 FX-P-4 UNIT stored in
Portable Diesel driven Transfer borated water . o ) X :
FX-P-4 pump (60 GPM@ 90FT | from NSRC tank to FX- | FSF | 312 Lort‘g term tl’orated .SplstFE PUMP | AL | AB,c | Tomadod lse‘smg.q“a“f‘ed FSF. If no functional units are available
TDH) P-1A or B suction water supply n structure, relocated in in FSF, then initiate action within 24 hrs
preparation for a flood. to provide an equivalent capability
14-00218 | within 72 hours.
If FX-P-6A or FX-P-6B cannot provide
120 GPM at 180 ft. TDH and the other
pump is functional, then restore the
functional pump within 90 days. If FX-P-
Submersible centrifugal This equipment is stored in 6A and FX-P-6B are NON-functional,
b pump (150 GPM@ 200 ft. | Pump River Water to Near AOP box | Long term QUAKE, Tornado & Seismic qualified then initiate action to restore one pump
FX-P-6A TDH) driven by 15 HP CO-T-1B or Hotwell ISPH 808 7 condensate supply FX-P-68 COLD ALL structure, and is not vuinerable 14-00031 to an functional condition (or develop an
480VAC motor to flood damage. equivalent capability) within 72 hours.
NOTE: If a seismic event causes a
failure of York Haven Dam, river water
will not be accessible at ramp west of
the NOB (where FX-P-3 is used).
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T _ _ ‘ | o Nerev | A - | External : R . .
'%’""pme"t Description Function Bl'dg (Ellc_:oiY) " :‘I% ?:lr\r-lr:(\)fga) FLEX Function , R.eqjqndal'_jcy‘_ (I;\Ilg;raErg) | l\l:l’lfg; .’E)(i‘"tg'rhal Hazard Protection 22‘;“'3‘“ Unavailability Response
30 amp-fuéed disoonnect — »
Fuses: 30 Amp (Time
FXP.6A | NEMA Olass: 3R Long term QUAKE This equipment is stored in
BK (Rainproof) Start or stop FX-P-6A FSF 312 condensate supply FX-P-6B COLD ALL 'SFSLZ?S;& Seismic qualified 14-00134
Input/Output: 4/C#2 AWG )
with 100 Amp Weld
Connectors See FX-P-6A
Submersible centrifugal This equipment is stored in
b pump {150 GPM@ 200 ft Pump River Water to Near AOP box | Longterm P QUAKE, Tornado & Seismic qualified i
FX-P-6B TDHY) driven by 15 HP CO-T-1B or Hotwell ISPH 308 7 condensate supply FX-P-6A COLD ALL structure, and is not vulnerable 14-00031
480VAC motor to flood damage. See FX-P-6A
30 amp fused disconnect
Fuses: 30 Amp (Time
FxPoB- | NEMA Cless: 3R Long term QUAKE This equipment is stored in
BK (Rainproof) Start Olj stop FX-P-6B FSF 312 condensate supply FX-P-6A COLD ALL 'Srtonrjr;i?r%& Seismic qualified 14-00134
Input/Output: 4/C#2 AWG )
with 100 Amp Weld
Connectors See FX-P-6A
25 GPM@ 17 PSIG diesel FX-T-4 fuel transfer Portable equipment No ?oﬂrsn:ggigmgg:sirsniitof;i;ild If FX-P-8 cannot transfer at least 10
FX-P-8 fuel pump driven by 3/4 FSF | 312 | FX-TRUCK quip ALL ALL g GPM, then develop equivalent
HP 12VDC motor pump fuel supply redundancy structure, relocated in capability within 72 hours
preparation for a flood. | cap y )
NA
Transport Diesel Fuel . This equipmen_t Is §tored in
FX-T-4 200 gallon tank Oil to Portable FLEX FSF | 312 | FX-TRUCK Portable equipment | b qive ALL aLL | Tornado & Seismic qualified No active function
components fuel supply structure, relocated in
P preparation for a flood. 13-00074
. . . . Equipment is utilized but not essential
DID This equipment is stored in
FX-TOOL- Debris Removal FSF | 312 Debris Removal No WIND | ALL | Tomado & Seismic qualified 2494447- | to the FLEX strategy. There are no
01 ) redundancy 03 specific regulatory required limits on
. (Misc) structure. e
Electric Saws-all unavailability.
. DID This equipment is stored in i . N .
FX-TOOL- Battfary operated electric Debris Removal FSF 312 Debris Removal No WIND ALL Tornado & Seismic qualified 2494447- | Equipment is utilized but not essential
02 Chainsaw : (Trees) redundancy structure 03 to the FLEX strategy. There are no
' specific regulatory required limits on
unavailability.
MISC HAND TOOLS (e.g., This equipment is stored in Equipment is utilized but not essential
FX-TOOL- | shovel, come-along, . DID No L " 2494447- | to the FLEX strategy. There are no
MISC levers, Skiff Thongs, Axes, Debris Removal FSF 812 Debris Removal redundancy WIND ALL Tornado & Seismic qualified 02 specific regulatory required limits on
structure. P
bolt cutters) unavailability.
b . If truck cannot perform its hauling or
Ford F750 with hitch, plow :\)Ao?s\;’fiaoixdpelﬁgror B into Transport FLEX This equipment is stored in fuel distribution functions, then
& 200 gallon auxiliary L - . No Tornado & Seismic qualified implement alternate plans for those
FX-TRUCK diesel fuel oil tank (FX-T- ngpment & distribute FSF 812 portable equipment redundancy ALL ALL structure, relocated in 13-00074 functions within 72 hours. Multiple
jesel fuel to FX-P-3A & and distribute fuel oil . .
4) B preparation for a flood. alternate vehicles can be used but
those vehicles need to be protected.
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- . » " _ " 1A ‘ ' : ' iE‘x"te"rnaI.' _— - . N '
_Component. | "y oo ik : e Bidg [ELEV | LOCATION . e agimin W | e . Plant.- ot Lo e Associated T "
5. oo | Description - - ~.| Function T e = | FLEX Function | Redundancy |-Hazard. | ... | External Hazard Protection . - Unavailability Responseé:
-‘D> : : S S -« |[(floor).. :(309“1‘»‘-\.'9?}:: ' o T U noTEY) | Mode -| *= o LT T ECR ST e
River water makeup ::endoutndancy This equipment is stored in
4 inch GATE valve, 300# hose - cleanup diversion | Long term ; Tornado & Seismic qualified _ I
FX-V-0301 Class, CS, Flanged ends valve for NSRC water FSF 812 condensate supply available (See ALL ALL structure, and is not vulnerable 14-00081 | If vglve cannot be c.)penedf then 1n|t|gte
treatment eapt reference 23 to flood damage action to restore this function or provide
ap section 2.12.2) ge. equivalent capability, within 72 hours.
River water makeup il:endol{[ndancy This equipment is stored in
4 inch GATE valve, 300# hose - cleanup inlet Long term . Tornado & Seismic qualified ) -
FX-V-0302 Class, CS, Flanged ends valve for NSRC water FSF 312 condensate supply available (See ALL ALL structure, and is not vulnerable 14-00031 | If vglve cannot be c.)penedz then lnma_te
treatment edpt reference 23 to flood damaae action to restore this function or provide
ap section 2.12.2) ge- equivalent capability, within 72 hours
River water makeup iFS%endolf[ndancy This equipment is stored in
4 inch GATE valve, 300# hose - cleanup return Long term ; Tornado & Seismic qualified i i
FX-V-0303 Class, CS, Flanged ends valve for NSRC water FSF 812 condensate supply available (See ALL ALL structure, and is not vulnerable 14-00031 | If vglve cannot be gpened., then |n1t|qte
treatment edot reference 23 to flood damaae action to restore this function or provide
9P section 2.12.2) ge. equivalent capability, within 72 hours
Aux Bldg. west wall X)%r:; I%c\];\;gst Use alternate This equipment is stored in gc\%ﬁﬁg:grs?h?f?ffgiggir; E:gj;;e
EX-V-0304 2 inch ball valve, 150#, penetration isolation AB 305 | wall at 307" Long term borated route from ALL ALL Tornado & Selfsmlc qualified equivalent capability (describe a
CS, NPT valve - long term water supply YARD to AUX structure, and is not vulnerable ; ;
borated water suppl elev. north of BLDG 1o flood damadge different route and provide connectors) ,
i AH-F-2 : ge. 14-00218 | within 72 hours.
This equipment is stored in
FX-V- 3 inch check valve, 150#, Prevent backflow ISPH 308 Near AOP box | Long term FX-V-305B & QUAKE, ALL Tornado & Seismic qualified If valve is not functional, then initiate
0305A & B | CS, NPT (TWO) through FX-P-6A & 6B 7 condensate supply A COLD structure, and is not vulnerable action consistent with an NON-
to flood damage. 13-00502 | functional FX-P-6A.
. This equipment is stored in Equipment is utilized but not essential
3 inch ball or gate valve, Control SFP Makeup DID - aiternate o "
FX-V-0306 | 1504, CS, with 3 inch and maintain pressure | FSF | 312 strategy for SFP No ALL ALL | Ternado & Seismic qualified tothe FLEX strategy. There are no
STORZ ends for feedwater makeu redundancy structure, and is not vulnerable specific regulatory required limits on
P to flood damage. 15-00345 | unavailability.
Portable 350kW 480VAC | Provide power for FX-P- Long term Mo using | QUAKE This equipment is stored in If FX-Y-3 and associated equipment
FX-Y-3 ora P FSF | 312 g 9 » | ALL | Tornado & Seismic qualified 14-00134 | cannot provide power to operate FX-P-
diesel generator BAorB condensate supply FX-P-3A & COLD 6. then initiate action t tore thi
EX-P-38 structure. , then initiate action to restore this
function within 90 days.
There are several FX-Y-4 stored in
SPARE FX-Y- This equipment is stored in FSF, if at least one is not functional,
Yanmar 5.5 kW diesel . Power for FXP3 & . . Tornado & Seismic qualified then restore at least one with 72 hours.
FX-Y-4 generator Provide 120 VAC power | FSF 312 FXY3 block heaters, gésttored n COLD ALL structure, relocated in 13-00070 NOTE: Requirements for use for FX-Y-
preparation for a flood. 4 for EP Communications must also be
] addressed. -
DID - Alternate power This equipment is stored in
. to |B fan, power for SPARE FX-Y- L o
FX-Y-4 Yanmar 5.5 kW diesel Provide 120 VAC power | FSF 312 portable radiation 4 is stored in ALL ALL Tornado & Seismic gualmed 13-00070 | See row above
generator monitors at SFP or FSE structure, relocated in
preparation for a flood.
RB exhaust

NOTE 2: BDBEE External Hazards are abbreviated as follows: WIND = High Winds / Tornado ; QUAKE = Earthquake : EXC = ‘except’ ; COLD = Extreme Cold Snow & Ice; HOT = Extreme Heat
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FLEX Preventive Maintenance and Test Program

Comp1D | \ ~T_["Implementing notes "' | Period
FX-P-1A & |75 HP 460VAC TEFC Motor and
FX-P-1B Triplex Plunger Style Positive Displacement Pump (design capacity: 40 gpm @
2600 psig) .
Performance Test — Verify min flow at PM223811 OP-TM-919-202 1 year
pressure ; Verify associated component | (FX-P-1A)
operation PM223812 OP-TM-919-209
(FX-P-1B)
Grease motor bearings PM223813 5 year
Replace pump oil, seal kit, valve kit PM223815 5 year
Pump bump to lubricate gear box PM223750 OP-TM-919-202 6 mo.
(FX-P-1A)
PM223752 OP-TM-919-209
(FX-P-1B)
FX-P-2A & | Submersible six stage centrifugal pump (design capacity: 175 gpm @ 460 ft. TDH)
FX-P-2B driven by 40 HP 480VAC electric motor
Performance Test — Verify head flow PM223817 1 year
relationship at 3 points ; Verify OP-TM-919-203
associated component operation ; .
Measure Motor Vibration
Pump operation recirculating the tank PM223821 6 mo.
OP-TM-919-203
FX-P-3A& Variable Speed Diesel Driven Centrifugal Pump (design capacity: 420 GPM @ 525
FX-P-3B TDH) (portable pump on trailer)
Performance Test (Operate unit for min | PM222177 1 year
'of 2 hours) ; Verify pump can achieve OP-TM-919-204
min flow requirements ; Verify associated
component operation ; Add stabilizer to
the fuel tank ; Includes Lube Oil and
Fluid Filter Replacement
Ten Minute Dry run PM222175 OP-TM-919-207 6 mo.
Standby Inspection Operator Rounds (ESOMS) 7 days
Battery Checks PM22173 31 days
Air Compressor and Pump Checks PM222179 3 year
Coolant and fuel replacement
Pump Battery replacement PM217680 3 year
FX-P-5A & | 4.5 GPM positive displacement pump driven by 0.5 HP 120VAC motor
FX-P-5B
Performance Test PM223823
Verify pump flow capacity OP-TM-919-205 5 year
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FLEX Preventive Maintenance and Test Program

?Comp ID | Descrlptlon Implementlf"‘_ ‘notes’ [ Perlod
'FX-P 6A & SubmerSIble centrlfugal pump (deSIQn capacnty 150 GPM@ 200 ft TDH) drlven by
FX-P-6B 15 HP 480VAC motor
Performance Test PM223825 5 year
Verify pump meets minimum head flow OP-TM-919-206 ‘
requirements
FX-Y-1A & | 500kW 480VAC air cooled diesel generator
FX-Y-1B
Performance Test (100% load for 2 hrs) | PM223829 1 year
Cycle output breaker ; Inspection OP-TM-919-201
Battery replacement ; Generator offline PM223831 3 year
Testing
No load run for <15 mins PM223758 PM223760 6 mo.
Flush and replace coolant and lube oil. PM223834 2 year
Replace fluid filters (lube, coolant, fuel)
Standby Inspection Operator Rounds (ESOMS) 7 days
FX-Y-3 Portable 350kW 480VAC air cooled diesel generator
Performance Test (100% load for 2 hrs) | PM223840 3 years
Cycle output breaker ; Inspection ; OP-TM-919-208
Replace diesel fuel ; Battery replacement
>30% load for 2 hrs and cycle output PM223842 1 year
breaker ; Stabilizer added to fuel tank
No load run for <15 mins PM223844 6 mo.
Flush and replace coolant and lube oil. PM223846 2 year
Replace fluid filters (lube, coolant, fuel)
Generator offline Testing PM223841 3 year
Standby Inspection Operator Rounds (ESOMS) 7 days
FX-HOSE-E | Hydrostatic test (FX-P-3A/B suction PM213928 3 year
hoses)
HOSE Replace hose PM223850 10 year
(NOTE 3)
CABLE Test continuity and resistance (Megger) | PM223852 10 year
(NOTE 3) and visual inspection
VALVES Cycle valve to confirm freedom of Implementing details are in 2 year
(NOTE 1) movement over full stroke Reference 114 -
480V Trip test and MCC compartment Implementing details are in 10 year
BREAKERS | inspection Reference 114
(NOTE 2)
480V Cycle breakers to confirm function Implementing details are in 1 year
BREAKERS Reference 114
(NOTE 2)
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NOTES

1. All manual or remote operated valves with a required FLEX function as listed on Attachment
2A or 2B will be fully stroked periodically. Where valve testing is included within the Technical

Specification required surveillance program, the testing and frequency is determined by Tech
Specs.

2. All 480V breakers with a required FLEX function as listed on Attachment 2A or 2B will be
tested. Where breaker testing is included within the Technical Specification required
surveillance program, the testing and frequency is determined by Tech Specs.

3. This includes hose or cable with a required FLEX function as listed on Attachment 2A or 2B
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REVISIONS
REV | ZONE DESCRIPTION
2 REVISED PER ECR 16-00089 REV. 0 (REVISION CIRCLES OMITTED)
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REV ZONE DESCRIPTION
<10 REQ'D) 4 REVISED PER ECR 16—00229 REV. 0
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)\ PHASE ROTATION RELA)N
FX—CABLE-D2___| : ﬁ
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REVISIONS

REV ZONE DESCRIPTION
2 REVISED PER ECR 1600089 REV. O (REVISION CIRCLES OMITTED)
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REV ZONE DESCRIPTION
2 REVISED PER _ECR 16-0008S REV. O (REVISION CIRCLES OMITTED)
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BN WEST WALL
r E | 'oF TR, S1fy S | BUILDING
} 237,000 GALLONS | | BUILDING |
, AVAILABLE ABOVE . RB VENT PATH 6" -
! 324’ ELEV. @ | | &*—%F——m;—gggﬁ“{*ﬂ
U MIN LEVEL OF 56 FT. | 1o R-V2 5
% i L‘“L+j 12 ] #415 |
i i [B-PEN-1T mmn 6" ; i
! ——— T S s 1=
i— _j 1 24 10" _J - 10" ] LR—V64 ‘1/2 LR--V3 PE}JETW
l Y riﬁ_—ﬂ_ ______ @‘“‘"‘ | }"”““'% “““““““““““““““““ = XK _Sif| sl #416 |
| Lo DHv5S DH—V19B ! -
. ; . ! - DH—P—1B DH-C-18 | |
i~ - 5 - o= e 10” T— CORE_FLOOD
WDL~V22 ” " R - NOZZLE B
Y ] | | 14n E ______ @__.3.(1-- f_ﬁ____{ﬂij,_____A__JQ _________ - ! DH-V48
WDL—T—1C R ; S DH-V19A } - ——— |
TYPICALLY MORE | ; DH—V5A DH—P—1A DH-C—1A ! ' Gu—voo0m {
THAN 50,000 aFwoL-vi7 g P B - |
GALLONS ABOVE | FX~HOSE—X SPENT FUEL ! ,
2200 PPMB ! ! SEE DWG. . Lo ! » |
1 : ! 1E—919—27—005 POOLS A AND B 413 LA S L -— CORE FLOOD
: ] | XSF_wg e ) 3467 ELEV S T | NOZZLE A
X wWoL-v31 22" ! ; B D i S L) , DH-VA4A
P ; 530" ELEV LA 7 wDoL— vszX WOL— vesx XWDL —~V64 %i { ; |
N] ) e
t3 2% < ge SF_v20" (- ~BIG-—+ -~ 220,000 GALLONS | SF-var |1 pH-vs2 || - |
“@- . : SF-V38 | AVAILABLE ABOVE ; Lyplg b3 L L N P M !
WDL.——P~6C()_E |22 i ] E ifNO LE\L/E{V O@; E ISF—V40 J DH—V20A AUXILIARY | REACTOR
L WDL—V34 “VEL OF i $1|S1f S1f | S1
: Fesr-vse %Sl_—_vw L 343.5" ELEV. |SF—va2 e <Ll FX-HOSE-B3  BUILDING | PUILPING
G woL-v38 i , T o —plg— J: PHOSE-8-X3 x |
, .
1/”E:7 ! Lo @———-—T\F ——————————————— s FX—HOSE~B2.1-.. AN = 1
172 4" r F—V39 | ) L MU—V143C
FE WDL—V421 ' L g Fp s o] |
! FUEL HANDLING |4 SF=pP-=2 ? | —JsF-vss - ] . oY MU—V107C
| BUILDING | L 11/ X— i3/47 22 e -
FX-~HOSE-Z~X1—""" | EL 281'=0" 1 - - S - - _——— FX—HOSE~B2 ! i sl b \f'—!—_”;[
FX-HOSE=Z-X3 | L 2% ] , (2 REQD) : PENET NOZZLE
: Y 47 A 2 ; 3 X HOSE-BX D 4338 | A&C
FX—HOSE~Z RN YIS . o ~HOSE-BX2 - AU /FHB 22" - o |
- w » —
A SF-V87 /\FX—VH4A a4 %FX V103A 12" pg ! ¥ " oY MU-V107D
FROM MOBILE BORATION SKID .___a{»‘ . [ . i IEI 3/47 22"
SEE DWG 1E—919-21-005 : e ; &7 FXRiS1902 (FD) 3k VIO 4o MAKE P~ T ————“—”“E..,_"“]‘“T\P*;(‘F;l”
FX-V304— , v | FXo WO“AF 3/4 rﬁ ag]_ FX-v115 / r=— === o T e e O MU-V251 PENET | NOZZLE
- 3 | |FX—HOSE—X gLLT_ <~/2" 4339 | B&D
0 -2~ — Sz | vENT | 1E—~919-21-003i%5 DI Fx-v108 |
» g} ]
2" PIPE CAP— g XPIA V105A i{-‘x"vmﬂ 1/2" L | Nrxovits ! |
2" PIPE X V106 ) FX-v1io X! , |
2FXP12%SCEAF’Z ; FX~HOSE-B-X1 A | 12" i
5 FX~V112A TURBINE
(6 REQ'D) L : LH____E[:_QG _______ _E
AUX BLDG 305 WEST WALL FX V1045 FX~V105B ’ CONTROL TNMI FINAL INTEGRATED PLAN
VENTILATION EQUIP ROOM Fx—P1-1002(FD) BLOG. ATTACHMENT 4
FX—HOSE-Z1 - FX—HOSE~B1 1 PAGE 4 OF 5
CA“V220 F‘x g F)(._.\M 1 ZB \ CAD FILE NAME: 1£-919-21-004_R2.DWG 1
v 2 REQ D) - | Perete O Petose JERASSNT o | Exelon
RECLAIMED WATER FX~ VH4B[Z)£2 FX-V103B /2> i NOT REVISE IT MANUALLY N uaisar
FX—H RV e
Y jJ <L:7\ | ey owonse FLEX OVERVIEW
FX—HOSE-Z-X4 -~eroe. - ) N REACTOR COOLANT & SPENT FUEL MAKEUP
e yo——Eum ! — _ ] RCS/SFP MU PUMPS - REV.
FX~HOSE-B-X2— FHB | CB FX—HOSE—B1 Y CONTROL BLDG. PATIO ™ | C1E-919-21-004 a9
s A SCALE : NOT 7O SCALE
CcB 285' EL. 322°-0 WG, NO. T TIFLE —

REVISIONS

I ND.T

REFE

RENCES

[w;\. NO.

Page 139 of 167




REVISIONS
REV ZONE DESCRIPTION
2 REVISED PER ECR 16—00089 REV. 0 (REVISION CIRCLES OMITTED)
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Three Mile Island Unit 1 - Final Integrated Plan
Attachment 5A
MODE A Sequence of Events Timeline (Reference Section 4)

The “time” is the expected event or action completion time after the LOOP. The
timeline is the expected sequence. Limiting performance times are identified in the
“pasis for ACTION” column. The contingencies in Section 4.11 are not included in this
sequence of events. This sequence-is a composite of each MODE “A” event sequence
except for flood.

Time Description of ACTION TSA | Basis for ACTION
(hr.) : (Y/N)
Minus If a tornado “warning” is issued, then Y Required prior to event to ensure
0.5 CLOSE MS-V-36AB,C & D OTSG pressure boundary integrity
0 Loss Of Offsite Power (LOOP). N Event assumed
0 | All control rods are inserted and the N Automatic plant response
reactor is shutdown.

0.01 Emergency Diesel Generators fail to N Failure assumed per NEI 12-06
energize ES buses.

0.01 EFW is actuated: Steam driven pump N Automatic plant response
(EF-P-1) and EFW Control valves
(EF-V-30A & B) supply feedwater.

MSSV & ADV control OTSG pressure.

0.05 RCS Letdown isolation valve (MU-V- N Automatic plant response to high

3) is CLOSED. letdown temperature. Minimizes RCS
inventory loss and establishes
, | containment boundary.

0.08 Operator throttles MS-V-4A and MS- N Minimize RCS cooldown and establish
V-4B as needed to maximize RCS stable RCS natural circulation with
temperature without lifting MSSV heat removal through the OTSG.

0.08 Operator attempts to start and load N Response to LOOP with failure of
SBO Diesel Generator. EDG
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Three Mile Island Unit 1 - Final Integrated Plan
Attachment 5A

MODE A Sequence of Events Timeline (Reference Section 4)

Time Description of ACTION TSA | Basis for ACTION
(hr.) (Y/N)
0.10 Operator closes RCP Controlled N Ensure containment boundary is
Bleed Off Isolation Valve (MU-V-26). isolated.
0.10 Confirm containment valve closure on N Ensure containment boundary is
at least one valve following “Reactor isolated.
Trip Isolation”
0.20 SBO Diesel generator is not Y TSA is to energize a 4160V Bus within
functional. START of ELAP 10 minutes after a SBO event.
Failure assumed per NEI 12-06
0.25 E-plan initiated. Satellite phones are N
available for offsite notifications &
communication.
0.25 Operator throttles open the main N VA-V-8 is at least 10% open within 30
condenser vacuum breaker (VA-V-8). min. to support LO-P-6 shutdown at
60 minutes and ensure station battery
function (Reference 7).
0.25 Operator secures DC powered FW Y LO-P-9A & B are shutdown within 35
pump turbine lube oil pumps (LO-P-9A minutes to ensure station battery
&B). function (Reference 7).
0.35 Operator opens HG-V-G0003 (Main N Vent is open within 60 minutes to
Generator H2 vent to atmosphere). support GN-P-2 shutdown at 120
minutes and ensure station battery
function (Reference 7).
0.5 Operator opens doors to inverter and N Establish passive ventilation of
battery rooms. inverter and battery rooms prior to
energizing battery chargers
(Reference 13).
0.5 If CO-T-1B is damaged (tornado N This is required to maximize the
missiles), then CLOSE CO-V-176 condensate supply (Reference 35).
0.75 Operator locally isolates the Turbine Y GS must be isolated within 90 minutes

Gland steam supply from Main Steam
(CLOSE MS-V-7 or GS-V-4)

to prevent loss of RCS temperature
control (Reference 59).
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Three Mile Island Unit 1 - Final Integrated Plan
Attachment 5A
MODE A Sequence of Events Timeline (Reference Section 4)

Time Description of ACTION TSA | Basis for ACTION
(hr.) (Y/N)

0.85 Operator transfers ICS AUTO power Y Required between 45 and 60 minutes
from ATA to ATB and strips to ensure station battery function
unnecessary load from VBA (including (Reference 7).

ESAS CH 1)

0.9 If earthquake cause loss of FS N Eliminates threat of any adverse
integrity, then operators isolate impact of spray or flooding affecting
affected buildings (CLOSE FS-V-43, FLEX strategy (Reference 71).
FS-V-51 or FS-V-233).

0.97 Control room operator secures Main Y Required within 60 minutes to ensure
Turbine Lube Oil Pump LO-P-6. station battery function (Reference 7).

1.1 Operator shuts down 1C Inverter and Y Required within 75 minutes to ensure
de-energizes VBC station battery function (Reference 7).

1.1 After generator H2 pressure is < 2 N COz2 is lined up and the atmospheric
psig, operator lines up CO2 tank to vent closed to minimize the possibility
main generator (without vaporizer) of an explosive hydrogen
and closes HG-V-G0003 concentration in the generator

' (Reference 125).

1.5 Operator lines up FLEX Diesel N This action is required to initiate RCS
Generator. makeup within 4 hours.

1.75 Operator strips all unnecessary loads Y Required within 120 minutes to ensure
on ATB (NOTE 1). station battery function (Reference 7).

1.97 Control room operator secures Main Y Operation up to 2 hours is desired, but
Generator Seal QOil Pump (GN-P_?_) DC motor must be shut down within 2
(NOTE 1) hours to ensure station battery

function (Reference 7).

2.0 Operator props open doors for initial N Ventilation is established to improve

intermediate building ventilation. conditions for local control of EFW &
) ADVs is required (Reference 13).
2.0 Operator lines up FLEX RCS Makeup N This action is required to initiate RCS

Pump from BWST or Spent Fuel Pool
to RCS.

makeup within 4 hours.
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Three Mile Island Unit 1 - Final Integrated Plan
Attachment 5A
MODE A Sequence of Events Timeline (Reference Section 4)

-Time Description of ACTION TSA | Basis for ACTION
(hr.) (Y/N)

2.0 Operator takes local control of MS-V-6 | Y | Local control is established within 3
(EF-P-1 steam supply), EF-V-30A & hours i.e. before the 2HR air system
EF-V-30B (EFW Flow Control Valves) pressure is less than 60 psig.
and MS-V-4A & MS-V-4B
(Atmospheric Dump Valves).

2.25 Operator strips loads from 1P & 1S N This action is required to initiate RCS
480V Buses, and 1A & 1B ES MCC to makeup within 4 hours.
prepare to load FLEX diesel
generator.

2.5 Operator starts FLEX Diesel N This action is required to initiate RCS
Generator, energizes FLEX MCC and makeup within 4 hours.
closes breakers to energize 1P-1S
480V cross tie bus.

2.5 Operator with security support opens N Provide outside air to FX-Y-1A or FX-
service bldg. and turbine bidg. Y-1B, EFW area, and Control Bldg.
machine shop roll up doors, aux boiler (Reference 13).
roll up door and doors in IB.

2.58 Operator closes breakers to energize N This action is requifed to initiate RCS
1P 480V Bus, 1S 480V Bus, 1A ES makeup within 4 hours.
MCC and 1B ES MCC.
2.75 Operator closes breakers for selected N This action is required to initiate RCS
loads on 1A and 1B ES MCC: makeup within 4 hours.
> Battery Chargers & Inverters for
vital Instruments
» FLEX RCS Makeup Pumps
> Emergency Lighting
3.0 If battery chargers are not energized, N Required within 240 minutes to ensure

then VBB Load Shed including ESAS
CH 2 (NOTE 1).

station battery function (Reference 7).
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MODE A Sequence of Events Timeline (Reference Section 4)

Time Description of ACTION TSA | Basis for ACTION
(hr.) . (Y/N)

3.0 Operator starts FLEX RCS Makeup Y This action is required within 4 hours
Pump (A or B) to restore RCS (Reference 10 and 73).
inventory and increase RCS boron
concentration.

3.2 If earthquake cause loss of integrity of N Minimizes the loss of inventory from
the hotwell or associated piping, then CO-T-1B (Reference 35).
operator locally closes CO-V-13 &

CO-V-24

4.0 Operator connects hose from DF-V-41 N The flow path to FX-T-3 is required to
to FX-V-1, connects hose from FX-V-2 support fuel oil transfer within 3 hours
to Fuel Oil Tank (FX-T-3), and routes N '?']:erﬂFX_YJtﬁ torl?xls_rstza'rted. od

D T e flow path to FX-T-2 is require
hose from FX-P-71t0 FX-T-2. before transferring fuel to FX-T-3.

4.0 Operator strips loads on 1A ESV MCC N Required to support CBO isolation
& 1A Radwaste MCC and installs within six hours.
jumper between 1A ESV MCC and 1A
Radwaste MCC.

4.0 Operator starts DF-P-1C or DF-P-1D Y Fuel oil makeup to FX-T-3 is required
to maintain level in FX-T-3. within 3 hours after FX-Y-1A or B is

started (Reference 21).

4.0 When pressurizer level reaches 100 N Action maximizes cooldown rate. This
inches, operator throttles open MS-V- minimizes the challenge to RCP seals
4A & B to initiate a cooldown to and maximizes the rate of borated
control pressurizer level at 100 inches. water injection (Reference 66).

4.5 Operator energizes1A ESV MCC and N Required within 6 hours (except after
1A Radwaste MCC, and Closes CBO earthquake) to reduce RCS inventory
Isolation Valves MU-V-33A, MU-V- loss (Reference 39 and 10)
33B, MU-V-33C and MU-V-33D.

4.5 Operator sets up and starts portable N This action is required to minimize the

ventilation for CB 2™ & 3™ floors
(including battery rooms) and for the
control room.

hydrogen concentration in the battery
rooms, and fresh air & cooling
throughout the CB (Reference 13).
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Time Description of ACTION TSA | Basis for ACTION
(hr.) (Y/N)

5.5 If ambient temperature is below 40°F, N Required to prevent condensate
then drain DW-T-2 & CO-T-1A into the supply from freezing (Reference 35).
hotwell, and crack open MS-V-3C as
needed to maintain hotwell
temperature above 40°F.

5.6 If ambient temperature is less than N Reference 39
40°F, then energize BWST immersion
heater as needed to maintain BWST
temperature above 40°F.

6.0 Operator sets up and starts portable N This action is required to optimize the
fans for TB and IB ventilation. environment for personnel and FLEX

-1 equipment (Reference 13).

6.0 Operator transfers Group 8 or 9 N Maintain or restore a pressurizer
pressurizer heaters to the emergency steam bubble for RCS pressure
power supply and energize heaters. control.

6.5 If the rate of RCS pressure reduction N This contingency ensures RCS

‘ is not adequate, then control room temperature can be reduced as
operator opens RC-V-28 and RC-V-44 planned and maximize the reliability of
N o the RCP seals.
to maintain SCM < 250°F. :

7.0 Operator strips loads on 1C ESV N Required to support action to close
MCC, energizes 1C ESV MCC, and MSIV & CFT Isolation Valves
closes breakers for CF-V-1A and CF-

V-1B.
7.5 | Control Room Operator closes N Minimizes the OTSG pressure
: boundary and optimizes control of
MS-V-1A, MS-V-1B, MS-V-1C and OTSG pressure.
MS-V-1D.
7.7 When a reliable Pressurizer steam N Isolating CF eliminates the potential to

bubble is established, then operator
closes CF-V-1A & CF-V-1B.

inject N2 into RCS and block primary
to secondary heat transfer
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Time Description of ACTION TSA | Basis for ACTION
(hr.) : (Y/N)
8.0 Operator connects hose from FX-P-2A N This action supports backup FW
& B pump discharge to FLEX capability and Spent Fuel pool
feedwater header, connects power makeup capability
cable to FX-P-2A or B starter, and
opens FX-V-203, FX-V-205, EF-V-67A
and EF-V-67B.
10.0 OTSG Pressure is now less than 200 N FX-P-2A or B can provide sufficient
psig. Backup feedwater capability is feedwater to OTSG at 200 psig to
enabled. If backup feedwater is match core decay heat at 10 hours
required, operator starts FX-P-2A or B 22? 1r5e)actor shutdown (Reference 23
and throttles opens FX-V-206A and )
FX-V-206B to control OTSG level.
10.5 RCS cooldown is complete. N TcoLp is reduced to less than 375°F
' . within 12 hours to ensure the reliability
e OTSG A & B Pressure 150 psig of the Reactor Coolant Pump seals
* Incore temperature 400F | (Reference 48 — Response to ISE
e RCS Pressure 400 psig item 3.2.1.1.B)
Operator begins raising pressurizer
level to > 300 inches.
10.7 If ambient temperature is less than N Reference 35
40°F, then add steam as needed to
maintain CO-T-1B temperature above
40°F.
11 Transfer portable diesel-driven pump N Establish the capability to resupply

(FX-P-3A or FX-P-3B) from FLEX
storage facility (FSF) to road next to
the river, route suction hose into river,
and route discharge hose to CO-T-1B
or hotwell.

condensate (Reference 35).
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MODE A Sequence of Events Timeline (Reference Section 4)

Time Description of ACTION TSA | Basis for ACTION
(hr.) (Y/N)

12 If BWST is not available, then N The RCBT borated water source
operator connects hose, uses provides defense in depth until offsite
temporary air bottle to open valves, equipment is available to provide
and lines up WDL-P-6C (from RCBT borated water (Reference 39).

“C”) to FX-V-111 ( FX-P-1A/B
suction)

12.5° | If BWST is available, then Pressurizer N Additional pressurizer level provides
level is stabilized between 300 and margin if RCS makeup capability is
320 inches. interrupted (Reference 39).

13.5 If BWST is not available, the N Additional pressurizer level is required
Pressurizer level is stabilized between to provide time for NSRC borated
'360 and 380 inches. water supply to be established after

SFP is no longer available (Reference
39).

15.0 Operator creates spent fuel pool vent N This action is required to prevent
path (by opening doors from U2 fuel pressurizing the FHB when SFP boils.
pool area to U2 FHB roof).

18.0 Operator opens SF-V-88 and SF-V- N Spent fuel pool does not reach boiling
41, connects hose FX-V-208 to FX-V- until more than 36 hours after the
113, and opens FX-V-113. LOOP

20.0 If river level is inadequate or N Establish the capability to resupply

inaccessible to use FX-P-3A or B, condensate (Reference 35).
then FX-P-6 is configured to supply
CO-T-1B (using FX-Y-3 for power).

22.0 If ambient temperature is less than N

40°F and FX-P-6 is required, then set
up portable propane heaters to
maintain ISPH temperature above
40°F.
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Time Description of ACTION TSA | Basis for ACTION
(hr.) : (Y/N)
>24.0 | NSRC resources begin arriving on N If the BWST is not available, water
site. treatment equipment and equipment
for mixing borated water to supply FX-
NSRC equipment will be used to P-1A/B is a priority (Reference 39).
maintain a reliable condensate supply
and to address longer term needs for
fuel oil or borated water.
>24 Operator monitors Spent Fuel pool N Spent fuel pool does not reach boiling

level, throttles open FX-V-208 and FX-
V-101 as needed to maintain SFP
level.

until more than 36 hours after the
LOOP.

NOTE 1: Action is NOT required if battery chargers have been energized.
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Attachment 5B

MODE B Sequence of Events Timeline (Reference Section 6)

The plant initial condition is MODE “B”. The DH system is in
service AND the RCS Filled (RCS Pressure > 20 psig). The “time”
is the event or completion time for an action, after the LOOP. This
time shows an expected sequence. Limiting performance times
are identified in the “basis for ACTION”. This sequence is a
subset (not including spent fuel pool cooling or containment which
are the same as MODE “A”) of the actions of each event
sequence except for flood. The flood event preparations are

described in Section 4.6.

MODE “B” SOE
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
0 Loss Of Offsite Power (LOOP). N Event assumed
< .01 | Emergency Diesel Generators fail to N Failure assumed
: energize ES buses.
<.02 | EOP-030 initiated. N
< 0.08 | Operator attempts to start and load N Response to LOOP with failure of
SBO Diesel Generator. EDG
< 0.17 | Ensure MS-V-4A and MS-V-4B are N
OPEN
< 0.17 | SBO Diesel génerator is not functional. N Failure assumed
START of ELAP
0.25 | E-plan initiated. Satellite phones are N
available for offsite notifications &
communication.
0.5 | Operator opens doors to inverter and N

battery rooms.
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MODE “B” SOE
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
0.9 If earthquake cause loss of FS integrity, N Eliminates threat of any adverse
then operators isolate affected buildings impact of spray or flooding
(CLOSE FS-V-43, FS-V-51 or FS-V- affecting FLEX strategy (Reference
233). | 71).
1.0 | Operator lines up FLEX Diesel Y This action is required to restore
Generator. feedwater within 160 minutes.
1.0 | Operator closes DH-V-12A and N This action maintains the RCS
pressure boundary
DH-V-12B
1.25 | Operator strips loads from 1P & 1S N This action is required within 2
480V Buses, and 1A & 1B ES MCC to hours to ensure feedwater can be

prepare to load FLEX diesel generator. maintained.

1.5 Operator starts FLEX Diesel Generator, N This action is required within 2

energizes FLEX MCC and closes hours to ensure feedwater can be
breakers to energize 1P-1S 480V cross maintained.
tie bus.
1.75 | Operator connects hose from FX-P-2A N This action is required to feed
& B pump discharge to FLEX feedwater OTSG.

header, connects power cable to FX-P-
2A or B starter, opens FX-V-203, FX-V-
205, EF-V-67A, and EF-V-67B.

1.75 | If earthquake cause loss of hotwell N Minimizes the loss of inventory
integrity or associated piping, then from CO-T-1B
operator closes CO-V-13 & CO-V-24

1.9 Operator closes breakers to energize N This action is required within 6
1P 480V Bus, 1S 480V Bus, 1A ES hours to ensure station battery
MCC and 1B ES MCC. function.
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MODE B Sequence of Events Timeline (Reference Section 6)

Time
(hr.)

MODE “B” SOE

Description of ACTION

TSA
(Y/N)

Basis for ACTION

2.0

Operator closes breakers for selected
loads on 1A and 1B ES MCC:

o Battery Chargers & Inverters (Vital
Instruments)
e Emergency Lighting

N

This action is required within 6
hours to ensure station battery
function.

2.0

Operator starts FX-P-2A (or B) and
throttles open FX-V-206A and FX-V-
206B to maintain OTSG Level above
75% operating range.

OTSG feedwater must be restored
with 160 minutes to ensure natural
circulation is not interrupted.

2.1

If outside ambient is below 40°F, then
drain available condensate (DW-T-2,
CO-T-1A, CO-T-1B) to the hotwell.

2.25

 If earthquake cause loss of hotwell

integrity or associated piping, then
operator closes CO-V-13 & CO-V-24

Minimizes the loss of inventory
from CO-T-1B

2.5

Transfer Grp 8 or 9 heaters to the
emergency power supply and
emergency pressurizer heaters

A pressurizer steam bubble is
required to maintain RCS SCM

2.5

If ambient temperature is below 40°F,
then drain DW-T-2 & CO-T-1A into the
hotwell, and open MS-V-3C as needed
to maintain hotwell temperature above
40°F.

2.75

Operator lines up FLEX RCS Makeup
Pump from BWST or Spent Fuel Pool to
RCS.

3.0

Operator shuts down 1C Inverter and
de-energizes VBC (NOTE 1)

Required within 180 minutes to
ensure station battery function
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Attachment 5B

MODE B Sequence of Events Timeline (Reference Section 6)

MODE “B” SOE
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)

3.0 | Operator connects hose from DF-V-41 Y The flow path to FX-T-3 is required
to FX-V-1, connects hose at FX-V-2, for fuel oil transfer to FX-T-3 within
routes hose to Fuel Oil Tank (FX-T-3), 3thgugs after FX-Y-1AorBis

started.
and routes hose from FX-P-7 to FX-T-2. N The flow path to FX-T-2 is required

_ before transferring fuel to FX-T-3.

3.0 | Operator opens service bldg. and N Provide ventilation for FX-Y-1A or
turbine bldg. machine shop roll up doors FX-Y-1B
and aux boiler roll up door.

3.25 Operator starts DF-P-1C or DF-P-1D, Y Fuel oil makeup to FX-T-3 is
as needed, to maintain level in FX-T-3. required within 3 hours after FX-Y-

1A or B is started.

3.5 | Start FX-P-1A or B as needed to N
maintain pressurizer level between 200
and 220 inches

3.5 Operator sets up and starts portable N This action is required to minimize
ventilation for CB 322 & 338 elevations the hydrogen concentration in the
and the control room battery rooms.

4.0 Operator sets up and starts additional N This action is required to optimize
temporary ventilation in Turbine Bldg. conditions for personnel and FLEX

equipment.

6.0 | Operator strips loads on 1A ESV MCC N
& 1A Radwaste MCC and installs
jumper between 1A ESV MCC and 1A
Radwaste MCC.

6.5 | Operator energizes1A ESV MCC and N Minimize RCS loss rate.

1A Radwaste MCC, and ensures all
CBO Isolation Valves (MU-V-33A/D) are
CLOSED.
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MODE “B” SOE
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
7.0 | Transfer portable diesel-driven pump N

(FX-P-3A or FX-P-3B) from FLEX
storage facility (FSF) to road next to the
river, route suction hose into river, and
route discharge hose to CO-T-1B or
hotwell.

8.0 If ambient temperature is less than N
40°F, then energize BWST immersion
heater as needed to maintain BWST
temperature above 40°F.

9.0 If river level is inadequate or N
inaccessible to use FX-P-3A or B, then
FX-P-6 is configured to supply CO-T-1B
(using FX-Y-3 for power).

9.5 If ambient temperature is less than 40°F N
and FX-P-6 is required, then set up
portable propane to maintain ISPH
temperature above 40°F.

>24.0 | NSRC resources begin arriving on site. N
NSRC equipment will be used to
maintain a reliable condensate supply
and to address longer term needs for
fuel oil.

NOTES
(1) This action is NOT required if the station battery chargers have been energized
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Attach 5C-1 “Boiler Condenser Cooling” (Reference Section 7.1)

MODE “C” Sequence of Events Timeline

The plant initial condition is MODE “C” during initial RCS draining.
RCS NOT Filled (RCS Pressure < 20 psig) AND RCS vent area is
less than the minimum. The “time” is the event or completion time
for an action, after the LOOP. This time shows an expected
sequence. Limiting performance times are identified in the “basis
for ACTION”. This sequence is a subset (not including spent fuel
pool cooling or containment (which are the same as MODE “D"))
of the actions of each event sequence except for flood. The flood
event preparations are described in Section 5.6.

MODE “C” SOE (BCC)

Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
0 Loss Of Offsite Power (LOOP). N Event assumed
<.01 | Emergency Diesel Generators fail to N Failure assumed
energize ES buses.
<.02 | EOP-030 initiated. \
< 0.08 | Operator attempts to start and load N Response to LOOP with failure of
SBO Diesel Generator. EDG
0.15 | Operator opens both atmospheric dump N
valves (MS-V-4A & B)
< 0.17 | SBO Diesel generator is not functional. N Failure assumed
START of ELAP
0.25 | E-plan initiated. Satellite phones are N
available for offsite notifications &
communication.
0.40 | Open DH-V-5A (or B) N Maximize RCS water level to

provide the maximum time to
establish feedwater
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MODE “C” SOE (BCC)
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
0.5 | Open RC-V-40A and RC-V-41A N Remove non-condensable gases
from RCS
Open RC-V-40B and RC-V-41B

0.5 Operator opens doors to inverter and N
battery rooms.

0.75 | Operator lines up FLEX RCS Makeup N
Pump from BWST or Spent Fuel Pool to
RCS.

0.9 If earthquake cause loss of FS integrity, N Eliminates threat of any adverse
then operators isolate affected buildings impact of spray or flooding
(CLOSE FS-V-43, FS-V-51 or FS-V- affecting FLEX strategy (Reference
233). 71).

1.0 | Operator lines up FLEX Diesel Y This action is required to restore
Generator. feedwater and RCS makeup within

150 minutes.

1.2 Operator strips loads from 1P & 1S N This action is required to restore
480V Buses, and 1A & 1B ES MCC to feedwater and RCS makeup within
prepare to load FLEX diesel generator. 150 minutes.

1.25 | Operator connects hose from FX-P-2A N This action is required to restore
& B pump discharge to FLEX feedwater feedwater within 150 minutes.
header, connects power cable to FX-P-
2A or B starter, opens FX-V-2083, FX-V-

205, EF-V-67A, and EF-V-67B.

1.3 Operator starts FLEX Diesel Generator, N. This action is required to restore
energizes FLEX MCC and closes feedwater and RCS makeup within
breakers to energize 1P-1S 480V cross 150 minutes.
tie bus.

1.4 Operator closes breakers to energize N This action is required to restore

1P 480V Bus, 1S 480V Bus, 1A ES
MCC and 1B ES MCC.

feedwater and RCS makeup within
150 minutes.

Page 156 of 167




Three Mile Island Unit 1 - Final Integrated Plan

Attachment 5C
MODE “C” SOE (BCC)
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
1.5 Operator closes breakers for selected N This action is required within 6
loads on 1A and 1B ES MCC: _hours to ensure station battery
function.
o FLEX RCS Makeup Pumps '
o Battery Chargers & Inverters (Vital
Instruments)
e Emergency Lighting

1.6 | Operator initiates RCS makeup using Y RCS makeup is restored within 150

FX-P-1A or B. minutes to ensure RCS inventory
remains sufficient for core cooling.

RCS makeup flow is throttled to

maintain pressurizer level between 200

and 220”.

1.7 | Operator connects hose from DF-V-41 N The flow path to FX-T-3 is required
to FX-V-1, connects hose at FX-V-2, for fuel oil transfer to FX-T-3 within
routes hose to Fuel Oil Tank (FX-T-3), Sthrc')tu(rjs after FX-Y-1A orB is

, =y T started.
and routes hose from FX-P-7 to FX-T-2. N The flow path to FX-T-2 is required
before transferring fuel to FX-T-3.

1.75 | Operator closes DH-V-12A and N This action maintains the RCS

pressure boundary
DH-V-12B

1.75 | If earthquake cause loss of hotwell N Minimizes the loss of inventory
integrity or associated piping, then from CO-T-1B
operator closes CO-V-13 & CO-V-24

2.0 | Operator starts FX-P-2A (or B) and Y OTSG feedwater must be restored
throttles open FX-V-206A and FX-V- with 150 minutes to ensure natural
206B to maintain OTSG Level above circulation is not interrupted.

75% operating range.

2.0 Operator starts DF-P-1C or DF-P-1D, Y Fuel oil makeup to FX-T-3 is
as needed, to maintain level in FX-T-3. required within 3 hours after FX-Y-

1A or B is started.

2.1 If outside ambient is below 40°F, then N

drain available condensate (DW-T-2,
CO-T-1A, CO-T-1B) to the hotwell.
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Time
(hr.)

MODE “C” SOE (BCC)

Description of ACTION

TSA
(Y/N)

Basis for ACTION

2.1

Operator opens service bldg. and
turbine bldg. machine shop roll up doors
and aux boiler roll up door.

N

Provide ventilation for FX-Y-1A or
FX-Y-1B

3.0

Operator sets up and starts portable
ventilation for Control Building 322 &
338 elevations, and the control room.

This action is required to minimize
the hydrogen concentration in the
battery rooms.

4.0

Operator sets up and starts additional
temporary ventilation in Turbine Bldg.

This action is required to optimize
conditions for personnel and FLEX
equipment.

7.0

Transfer portable diesel-driven pump
(FX-P-3A or FX-P-3B) from FLEX
storage facility (FSF) to road next to the
river, route suction hose into river, and
route discharge hose to CO-T-1B or
hotwell.

8.0

If ambient temperature is less than
40°F, then energize BWST immersion
heater as needed to maintain BWST
temperature above 40°F.

9.0

If river level is inadequate or
inaccessible to use FX-P-3A or B, then
FX-P-6 is configured to supply CO-T-1B
(using FX-Y-3 for power).

9.5

If ambient temperature is less than 40°F
and FX-P-6 is required, then set up
portable propane to maintain ISPH
temperature above 40°F.

>24.0

NSRC resources begin arriving on site.
NSRC equipment will be used to
maintain a reliable condensate supply
and to address longer term needs for
fuel oil.
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Attach 5C-2 “FLEX PORV Cooling” (Reference Section 7.2)

MODE “C” Sequence of Events Timeline

The plant initial condition is MODE “C” during preparation for
filling the RCS. RCS NOT Filled (RCS Pressure < 20 psig) AND
RCS vent area is less than the minimum. The “time” is the event
or completion time for an action, after the LOOP. This time shows
an expected sequence. Limiting performance times are identified
in the “basis for ACTION”. This sequence is a subset (not
including spent fuel pool cooling or containment (which are the
same as MODE “D”)) of the actions of each event sequence
except for flood. The flood event preparations are described in

Section 5.6.
MODE “C” SOE
Time (FLEX PORV COOLING) TSA Basis for ACTION
(hr.) (Y/N)

Description of ACTION

0 Loss Of Offsite Power (LOOP). N

Event assumed

< .01 | Emergency Diesel Generators fail to N
energize ES buses.

Failure assumed

< .02 | EOP-030 initiated. N

< 0.08 | Operator attempts to start and load N
SBO Diesel Generator.

Response to LOOP with failure of
EDG

available for offsite notifications &
communication.

< 0.17 | SBO Diesel generator is not functional. N Failure assumed
START of ELAP
0.25 | E-plan initiated. Satellite phones are N

0.40 | Open DH-V-5A (or B) N

Maximize RCS water level

0.5 Operator opens doors to inverter and N
battery rooms.
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MODE “C” SOE
Time | (FLEX PORV COOLING) TSA Basis for ACTION
(hr.) (Y/N)
Description of ACTION

0.75 | Operator lines up FLEX RCS Makeup N
Pump from BWST or Spent Fuel Pool to
RCS.

0.9 | If earthquake cause loss of FS integrity, N Eliminates threat of any adverse
then operators isolate affected buildings impact of spray or flooding
(CLOSE FS-V-43, FS-V-51 or FS-V- affecting FLEX strategy (Reference
233). 71).

1.0 | Operator lines up FLEX Diesel N This action is required to restore
Generator. feedwater and RCS makeup within

. 150 minutes.

1.2 | Operator strips loads from 1P & 1S N This action is required to restore
480V Buses, and 1A & 1B ES MCC to feedwater and RCS makeup within
prepare to load FLEX diesel generator. 150 minutes.

1.3 | Operator starts FLEX Diesel Generator, N This action is required to restore
energizes FLEX MCC and closes feedwater and RCS makeup within
breakers to energize 1P-1S 480V cross 150 minutes.
tie bus.

1.4 | Operator closes breakers to energize N This action is required to restore
1P 480V Bus, 1S 480V Bus, 1A ES feedwater and RCS makeup within
MCC and 1B ES MCC. 150 minutes.

1.5 Operator closes breakers for selected N This action is required within 6
loads on 1A and 1B ES MCC: hours to ensure station battery

function.
e FLEX RCS Makeup Pumps
e Battery Chargers & Inverters (Vital
Instruments)
e Emergency Lighting

1.6 Operator initiates RCS makeup using Y RCS makeup is restored within 150

FX-P-1A or B (flow is NOT throttled). minutes to maximize the lowest
RCS water level.

1.61 | OPEN PORV (RC-RV-2) N The PORYV is opened to remove

core decay heat.
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MODE “C” SOE
Time | (FLEX PORV COOLING) TSA Basis for ACTION
(hr.) (Y/N)
‘ Description of ACTION
‘ 1.7 | Operator connects hose from DF-V-41 N The flow path to FX-T-3 is required
% 1o FX-V-1, connects hose at FX-V-2, for fuel oil transfer to FX-T-3 within
routes hose to Fuel Oil Tank (FX-T-3), 3thrc;u(rjs after FX-Y-1A orBis
started.
and routes hose from FX-P-7 to FX-T-2. N The flow path to FX-T-2 is required
before transferring fuel to FX-T-3.
1.75 | Operator closes DH-V-12A and N This action maintains the RCS
pressure boundary
DH-V-12B
1.75 | If earthquake cause loss of hotwell N Minimizes the loss of inventory
integrity or associated piping, then from CO-T-1B
operator closes CO-V-13 & CO-V-24
2.0 | Operator starts DF-P-1C or DF-P-1D, Y Fuel oil makeup to FX-T-3 is
as needed, to maintain level in FX-T-3. required within 3 hours after FX-Y-
1A or B is started.
2.1 If outside ambient is below 40°F, then N
drain available condensate (DW-T-2,
CO-T-1A, CO-T-1B) to the hotwell.
2.1 Operator opens setrvice bldg. and N Provide ventilation for FX-Y-1A or
turbine bldg. machine shop roll up doors FX-Y-1B
and aux boiler roll up door.
3.0 Operator sets up and starts portable N This action is required to minimize
ventilation for Control Building 322 & the hydrogen concentration in the
338 elevations, and the control room. battery rooms.
4.0 | Operator sets up and starts additional N This action is required to.optimize
temporary ventilation in Turbine Bldg. conditions for personnel and FLEX
equipment.
7.0 | Transfer portable diesel-driven pump N
(FX-P-3A or FX-P-3B) from FLEX
storage facility (FSF) to road next to the
river, route suction hose into river, and
route discharge hose to CO-T-1B or
hotwell.
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Attachment 5C

Time
(hr.)

MODE “C” SOE
(FLEX PORV COOLING)

Description of ACTION

TSA
(Y/N)

Basis for ACTION

8.0

If ambient temperature is less than
40°F, then energize BWST immersion
heater as needed to maintain BWST
temperature above 40°F.

9.0

If river level is inadequate or
inaccessible to use FX-P-3A or B, then
FX-P-6 is configured to supply CO-T-1B
(using FX-Y-3 for power).

9.5

If ambient temperature is less than 40°F
and FX-P-6 is required, then set up
portable propane to maintain ISPH
temperature above 40°F.

>24.0

NSRC resources begin arriving on site.
NSRC equipment will be used water
treatment and long term needs for fuel
oil.
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Attachment 5D
MODE D Sequence of Events Timeline (Reference Section 5)

The plant initial condition is MODE “D”. The “time” is the event
time or the action completion time, after the LOOP. This time
shows an expected sequence. Limiting performance times are
identified in the “basis for ACTION”. Bounding conditions for initial
RCS water level (24” above cold leg centerline) and time since
reactor shutdown (72 hours) are used. This sequence is a
composite of each event sequence except for flood. The flood
event action sequence is described in Section 5.6.

MODE “D” SOE
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
0 Loss Of Offsite Power (LOOP). N Event assumed
<.01 | Emergency Diesel Generators fail to N Failure assumed per NEI 12-06

energize ES buses. |

< .02 | EOP-030 initiated. N
< 0.08 | Operator attempts to start and load N Response to LOOP with failure of
SBO Diesel Generator. EDG
0.08 | If BWST is not available, operator lines Y This action supports capability to
up SFP to RCS (open SF-V-38, SF-V- gravity drain from SFP within 15
37, and DH-V-20A or B) minutes.
< 0.17 | SBO Diesel generator is not functional. N Failure assumed per NEI 12-06

START of ELAP

0.25 | E-plan initiated. Satellite phones are N
available for offsite notifications &
communication.

0.27 | RCS temperature reaches boiling N Assumes minimum RCS water
(212F) . level and reactor shutdown for 72
hours.
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Attachment 5D
MODE D Sequence of Events Timeline (Reference Section 5)
MODE “D” SOE

Time TSA Basis for ACTION

(hr.) Description of ACTION (Y/N)

0.30 | If the BWST is available, then operator Y Gravity drain core cooling flow can -
locally throttles open DH-V-19A (or B) to be initiated within 15 minutes if
maintain RCS water level. required.

0.30 | Ifthe BWST is NOT available, then Y Gravity drain core cooling flow can
operator throttles open DH-V-52 to be initiated within 15 minutes if
maintain RCS water level. required.

0.5 | Operator opens doors to inverter and N
battery rooms.

0.75 | Maintenance team closes containment N Establish containment boundary
equipment hatch missile shield door prior to boiling (NOTE 2)

0.9 If earthquake cause loss of FS integrity, N Eliminates threat of any adverse
then operators isolate affected buildings impaqt of spray or flooding
(CLOSE FS-V-43, FS-V-51 or FS-V- affecting FLEX strategy
233).

1.0 | Operator lines up FLEX Diesel Y This action is required within 6
Generator. hours to ensure station battery

. function (Reference 7).
1.0 | Operator closes DH-V-12A and N Establish RCS and containment
boundary

DH-V-12B

1.0 | Containment closure (i.e. one boundary N Establish containment boundary
on any open penetration) is complete. '

1.25 | Operator strips loads from 1P & 1S N This action is required within 6
480V Buses, and 1A & 1B ES MCC to hours to station battery function
prepare to load FLEX diesel generator. (Reference 7).

1.5 | Operator starts FLEX Diesel Generator, N This action is required within 6

energizes FLEX MCC and closes
breakers to energize 1P-1S 480V cross
tie bus. :

hours to ensure station battery
function.
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Attachment 5D
MODE D Sequence of Events Timeline (Reference Section 5)
MODE “D” SOE
TSA Basis for ACTION

Description of ACTION (Y/N)

Operator closes breakers to energize N This action is required within 6

1P 480V Bus, 1S 480V Bus, 1A ES hours to ensure station battery

MCC and 1B ES MCC. function. »

Operator opens LR-V-3 to vent the RB Y This action is required within 3
hours after RCS boiling begins to
ensure effective gravity drain
cooling and maintain RB pressure
below the rating of any temporary
containment barriers.

Operator closes breakers for selected Y This action is required within 6

loads on 1A and 1B ES MCC: hours to ensure station battery
function.

o Battery Chargers & Inverters (Vital

Instruments)

¢ Emergency Lighting

If outside ambient is below 40°F, then N

drain available condensate (DW-T-2,

CO-T-1A, CO-T-1B) to the hotwell.

If earthquake cause loss of hotwell N Minimizes the loss of inventory

integrity or associated piping, then from CO-T-1B

operator closes CO-V-13 & CO-V-24

Operator opens service bldg. and N Provide outside air for FX-Y-1A or

turbine bldg. machine shop roll up doors FX-Y-1B and control building

and aux boiler roll up door. ventilation

Operator shuts down 1C Inverter and N Required within 180 minutes to

de-energizes VBC (NOTE 1) ensure station battery function

Operator connects hose from DF-V-41 N The flow path to FX-T-3 is required

to FX-V-1, connects hose at FX-V-2, for fuel oil transfer to FX-T-3 within

routes hose to Fuel Oil Tank (FX-T-3), Sthgugs after FX-Y-1A orBlis
arted.

and routes hose from FX-P-7 to FX-T-2. N The flow path to FX-T-2 is required

before transferring fuel to FX-T-3.
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Attachment 5D
MODE D Sequence of Events Timeline (Reference Section 5)
MODE “D” SOE
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)

3.5 | Operator sets up and starts portable N This action is required to minimize
ventilation in control building 322 & 338 the hydrogen concentration in the
elevations and control room. battery rooms.

3.5 | Operator starts DF-P-1C or DF-P-1D, Y Fuel oil makeup to FX-T-3 is
as needed, to maintain level in FX-T-3. required within 3 hours after FX-Y-

1A or B is started.

4.0 | Operator connects hose from FX-P-2A Y This action is required to ensure
& B pump discharge to FLEX feedwater RCS makeup is maintained as RB
header, connects power cable to FX-P- pressure rises and is ready for use
2A or B starter, connects hose from FX- when non-borated water is
V-208 to FX-V-113, opens FX-V-203, preferred.

FX-V-205, FX-V-208, FX-V-113 and
SF-V-88.

4.0 | Operator creates spent fuel pool vent N
path (by opening doors through U2 fuel
pool to U2 FHB roof atmosphere).

4.0 Operator sets up and starts temporary N This action is required to optimize
ventilation in Turbine Bldg. conditions for personnel and FLEX

equipment.

5.0 If outside ambient is below 40°F, then N
set up portable propane heaters in the
condenser pit to maintain hotwell & FX-

P-2 area above 40°F.

7.0 | Transfer portable diesel-driven pump Y A condensate source is required
(FX-P-3A or FX-P-3B) from FLEX within 12 hours to support
storage facility (FSF) to road next to the transition from a borated water
river, route suction hose into river, and souree.
route discharge hose to CO-T-1B or
hotwell.

8.0 If ambient temperature is less than N

40°F, then energize BWST immersion
heater as needed to maintain BWST
temperature above 40°F.
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Attachment 5D
MODE D Sequence of Events Timeline (Reference Section 5)
MODE “D” SOE
Time TSA Basis for ACTION
(hr.) Description of ACTION (Y/N)
9.0 If river level is inadequate or Y A condensate source is required
inaccessible to use FX-P-3A or B, then within 12 hours to support
FX-P-6 is configured to supply CO-T-1B transition from a borated water
(using FX-Y-3 for power). source.
9.5 If ambient temperature is less than 40°F N
and FX-P-6 is required, then set up
portable propane to maintain ISPH
temperature above 40°F.
10.0 | Operators continue maintaining RCS N Transition to forced flow with non-
water level using condensate via FX-P- borated water is required if RB

pressure limits gravity flow or to
avoid excessive RV boron

_ concentration, boron precipitation
SFP). and the potential adverse effects
on core cooling.

2A or FX-P-2B, and stop making up
from borated water source (BWST or

10.2 | Operator monitors SF pool level and N
throttles SF-V-41 open as needed to '
maintain SFP level.

>24.0 | NSRC resources begin arriving on site. N
NSRC equipment will be used to
maintain a reliable condensate supply
and to address longer term needs for
fuel oil.

NOTES
(1) This action is NOT required if the station battery chargers have been energized.
(2) The RB equipment hatch is only allowed to be removed if the RV “time to boil” is
greater than 1 hour. The action is listed because it is a significant action for
events with time to boil of one hour or more.
(3) The time to boil in the spent fuel (~ 10 hours) is very conservative assumption and is
not consistent with the other assumed conditions in this SOE (e.g. RV boils in 15

minutes after loss of DH)
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