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Meeting Objectives

* Provide an overview of the industry’s Tornado
Missile Risk Evaluator (TMRE)

e Update NRC on TMRE model development
activities and validation results

e Describe industry’s plan for TMRE deployment
including pilot applications and submittal of
NEI TMRE guidance to NRC for endorsement

e Obtain NRC feedback

.



Background Discussion

e |[ssuance of NRC RIS 2015-06 and companion
enforcement discretion memorandum

* Industry actions in response to RIS

e TMRE “Tabletop” public meeting March 23,
2016

e Public meetings May 11 and June 29, 2016

* TMRE refinements and validation activities
completed October 31, 2016

.
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TMRE Process Overview
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Industry Approach to Resolve TMP Issues

 Facilities are performing licensing, design and structural
evaluations identifying Tornado Missile Protection (TMP)

vulnerabilities and nonconforming conditions
 TMP nonconforming conditions are not a significant safety

concern
- Nonconforming conditions involve limited exposure to tornado
missiles

- Frequency of a damaging tornado is very low

» Cost of modifications to resolve nonconforming conditions
can be high

* Legacy TMP nonconforming conditions are ideal candidates
for resolution through a risk informed license amendment

request (LAR)

NE|

NUCLEAR ENERGY INSTITUTE



Tornado Missile Risk Profile

Core Damage Freguency Fraction from Tornado Missiles
(Three Operating Facilities with RG1.200 Peer-Reviewed High Winds PRAS)
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Tornado Missile Risk Evaluator (TMRE)

* NEI facilitating development of the TMRE beginning in
September 2015

- Duke, Entergy, Exelon, NextEra, Southern, TVA and Xcel supported
by EPRI and JENSEN HUGHES

- Extensive engagement with NRC

* Goals of TMRE model development - Cost-effective, risk-
Informed simplified approach that can be ...

- Effectively run by utility staff
- Efficiently reviewed by NRC staff

- Applied across the operating fleet




Discovery Activities

* In response to the operating experience contained in the
NRC Regulatory Issue Summary, licensees are evaluating
tornado missile protection

» Typical discovery activities involve five steps:

- Assembly of licensing basis (PSAR, Q&A, CP, FSAR, Q&A, OL,
LARSs, SEP, IPEEE)

- Assembly of design documentation

- Screening the tornado protective features for equipment required to
be protected using design drawings to identify potential
vulnerabilities

- Performing physical walkdowns to evaluate potential vulnerabilities

- ldentification of nonconforming conditions




B
TMRE Fundamentals

« TMP nonconforming conditions and other vulnerabilities are known
« Modify the facility Internal Events PRA (IE PRA)
- Establish the Base Case PRA model

* Address the tornado initiating event — Loss of offsite power (LOOP)

« LOORP initiating frequency adjusted for site specific F'2 through F’'6 tornado
hazard intervals

* Make unavailable those SSCs not protected from the effects of tornados
* Adjust human error probabilities for actions in areas exposed to tornados

- Establish the Degraded Case PRA model

* Incorporate exposed equipment failure probability (EEFP) for SSCs with
TMP nonconforming conditions and vulnerabilities

* Determine change in core damage frequency associated with the SSCs having
nonconforming TMP - Compare to the RG 1.174 acceptance criteria

« Submit RG 1.174 LAR

e
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Consideration of F'O and F’'1 Tornados

Characterization of Tornado Damage
National Science Engineering Center and The Weather Channel

EFO and EF1 tornados are not considered in the TMRE since they do not
generate damaging missiles

 EFO - Light damage. Peels surface off some roofs; some damage to gutters or
siding; branches broken off trees; shallow-rooted trees pushed over.

 EF1 - Moderate damage. Roofs severely stripped; mobile homes overturned or
badly damaged; loss of exterior doors; windows and other glass broken.

« EF2 - Considerable damage. Roofs torn off well-constructed houses;
foundations of frame homes shifted; mobile homes completely destroyed; large
trees snapped or uprooted; light-object missiles generated; cars lifted off
ground.

 EF3, EF4, EF5 and EF6: More significant damage.

NEI *
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Tornado Strike Frequency

NUREG/CR-4461, Revision 2, Table 6-1: Tornado Wind
Speed Estimates for United States Nuclear Power Plant
Sites derived from plant-specific NOAA data

NUREG/CR-4461, Rev 2 - Tornado Climatology Data - FUJITA DATA
MPH
Freq/Yr
PlantQ | PlantR | PlantS | Plant T | Plant U | PlantV
1.00E-05 177 209 147 143 128 142
1.00E-06 232 260 205 203 191 203
1.00E-07 280 306 256 254 245 255




Notional Plant Tornado Strike Frequency

NOTIONAL PLANT HAZARD CURVE
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Exposed Equipment Failure Probability

EEFP = (MIP) x (# of Missiles) x (Target Exposed Area) x (Fragility)
- Missile Impact Parameter (MIP) — generic factor

« Missile hit probability per missile per exposed target area for each
tornado intensity and exposed target height

- Number of damaging missiles for robust and less robust
exposed targets — generic factor

- Conditional failure probability or fragility — generic factor

- TMP nonconformance characteristics — only site specific
factor

e EXposed area

* Robustness of target
« Physical correlation between redundant targets

e

NEI
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Examples of Exposed Targets

EDG Exhaust Stack
Support Bracket

Cable Vault

« Each EDG exhaust stack is a separate non-
correlated three dimensional cylindrical target
with exposed area of 870 sq.ft.

« Each cable vault is a separate non-correlated two
dimensional rectangular target with exposed area

of 58 sq.ft.




Examples of Exposed Targets

The two CSTs and associated
instrumentation are considered as one three
dimensional physically correlated rectangular
box target with exposed area of 3,200 sq.ft.
(five sides)

NUCLEAR ENERGY INSTITUTE



Service Water Pumphouse

Access door and louvers unprotected Sheet metal rollup door unprotected from
from tornado missiles. tornado missiles.

- Dumpsters filled with metal conduit
“#fittings and pipe were relocated after —
walkdown. :

The walkdown identified an unnecessary concentration of potential missiles near
TMP nonconforming conditions

NUCLEAR ENERGY INSTITUTE



Service Water Pumphouse

Potential missile paths
and exposure area

| B,

| Somice e Pumps evaluated by assessing
____ | L missile tracks through
F‘Er[ vulnerable openings

Only the rollup door
provides a direct path to
an exposed target -
Intervening equipment
reduces exposure area

Pump House South Louver2

Pump House South Door

Pump House South Louver-1

Small exposure window

Pump House South Rell Up Doar

Pumphouse Missile Path Through Louvers, Doors, and Roll-Up Doors thrOUg h rOI I u p dOOI‘
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EDG & Auxiliaries
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TMRE Model Development

Alex Gilbreath
Southern Nuclear




TMRE Model

SELECT APPROPRIATE EVENT TREE
TMRE SUPPORTING
FULL POWER INTERNAL EVENTS PRA. (FPIE) FROM INTERMAL EVENTS PRA REQUIREMENTS (SRs]
START $  Lkse FPIE PRA assessed against the ASMES  [—J|  Select FPIE Event Tree{s)that best Pradefined sat of Shs that are
AMS PRA Standard characterizes the site specific applicable to the TMRE model,
Tormada Event
WALKDOWN PREP Y
List PRA Important Safety Related and SR/NSR TARGETS & OP ACTIONS
Mon-Safety Related 55Cs, operator List Important Safety Related and Tornado Impacted FPIE
actions, and recoveries; summarize ¢ Non-Safety Related 55Cs, operator Recoveries Not Credited
target design bases for tornado actions, and recoveries
migsiles.
v Y 9
OPERATOR INTERVIEWS EX-CONTROL ROOM ACTIONS SETTO 1.0 TMRE PRA MODEL
Validate important HEPs, Operater actions that must be initiated o | Add Target BEs and any » CQUANTIFY TMRE MODEL
pathways available for Ex- within 1 hour after a tornado event; set | required PRA FPIE Calculate Defta CDF/LERF
Control Roam actions, these Baslc Events to 1.0, mriodel logle changes
T A A
Y Y
TARGET FAILURE PROBABILITIES
TARGET BASIC EVENTS (BEs) Lising Target Exposure Area apply RISK INFORMED LAR
PLANT WALKDOWN
) Develap Set of BEs that represent S5C MIP and Missile values to calculate SENSITIVITY *  Prepare Risk Informed LAR per RG
Confirm TMRE target and missile  |—— ) T ANALYSIS
: : failure modes damaged by tomado the Target falure probabilities as a 1,174 following guidance in WEI 06-02
assumptions during walkdaown, - : o
missiles. function of tomada intensities -
assume 1.0 fragility. L
2 OPEM FPIE Findings and
L CU.WE TORNADO INTERVAL FREQUENCIES Observations (F&Os)
] Deveion plant speciic tomado ! LUsing hazard curve calculate site specific Assess impact of open F&0 an
" hazard curve based on NUREG 4461 B ) B P pe
table 6.1 data torada interval frequencies this application
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TMRE Walkdowns

* The purpose of the TMRE walkdowns is to
inform the TMRE PRA model development.

TMRE TMRE
Walkdowns - Walkdowns —
Vulnerabilities Missile Count
TMRE PRA
> Model <

Development

.



Walkdown Team

/ Operations \

Interdisciplinary
Team of Experts

KStructural PRA /




Vulnerability Confirmation

e Review each nonconformance to verify missile vulnerability
and affected SSCs

e Document details of targets:
- Dimensions, robustness, and correlation

- Dimensions of exposed SSCs, whose exposure may be limited by
openings

e Example: an SSC that is exposed to tornado missiles due to an opening
in a Class | structure.

- Include SSC support systems or piece-parts
* Example: MOV —valve operator, cabling, local controller

e |dentify and document additional vulnerabilities
e Determine necessary adjustments to internal events PRA

NUCLEAR ENERGY INSTITUTE



Vulnerability Confirmation

e |dentify and document additional SSCs that are vulnerable
to wind or missile failures
- The TMRE needs to consider impact of tornado winds and
missiles on all SSCs credited in the PRA
e Example: Non-safety related SSC (diesel fire pump)
- Walkdown may identify other SSCs not identified through
documentation review

e Vertical Missiles

- Plants that do not include vertical missiles in their licensing basis
must still consider vertical missiles damaging SSCs as part of the
TMRE

- Looking for SSCs credited in PRA that have inadequate
protection against vertical missiles




Vulnerability Confirmation

e SSC dimensions and dimensions of openings that
expose SSC to tornado missiles (e.g., louvers or doors
in Class 1 buildings)

- Note location of SSC relative to openings; is the missile
path to the SSC limited by geometry/layout?

e Associated piping, cabling, and controllers
e Walls or shielding surrounding the SSC

e Proximity of SSCs to non-Class | structures or other
components

- Can the failure of an SSC result in the failure of a credited

SSC (e.g., water tank falls onto building)?
.




PRA Considerations and Inputs

 The walkdowns provide key inputs to the PRA
model

Non-conformances and other vulnerabilities have new
basic event failure modes created.

Measurements provide a component of the EEFP,
including the effects of physical correlation.

While a bounding missile count will be established,
TMRE walkdowns are conducted to ensure the
viability of the number for a given plant.

Operator Actions are identified and adjusted.

.
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TMRE Methodology - EEFP

= One of the key inputs to the TMRE is the Exposed Equipment Failure
Probability, or EEFP.

= |n practice, the EEFP serves as the basic event failure probability for
the tornado missile strike failure mode of exposed equipment (or
targets)

= The EEFP depends on missile impact parameter (MIP), the surface area
(SA) and fragility of the targets, and the number of damaging missiles.

= EEFP is defined by the following linear equation:

EEFP; = (MIP;) X (SA) X (# of Missiles) X (Fragility)
Where i is the tornado missile intensity, # of missiles is a bounding value,
and the fragility is set to unity.

NUCLEAR ENERGY INSTITUTE



MIP Definition
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-1, MIP is the probability of a wind-driven missile impact per unit area of the plant
structures for each missile from the entire population of missiles for a specific
tornado hazard frequency (F'2 — F'6). The MIP also depends on the exposed
target elevation.
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MIP Derivation

MIP = H Value / Tornado Frequency /Area of Plant
Structures

Where Units are:

H-Value = Missile Hit Probability (missile*year)
Tornado Frequency = year!
Area of Plant Structures = ft?

All data is from NP-768, Section 3. H-Value is the direct output from the
analysis in NP-768.

.



NP-768 Plant A Target MIP Calculations

Target 1 | Target 2 | Target 3 | Target 4 | Target 5 | Target 6 | Target 7 Prapiﬁ sz MIP
F'2 2.6E-12 | 1.7E-11 | 7.4E-11 | 2.9E-10 | 5.8E-11 | 2.7E-10 | 5.6E-11 2.4E-10
F'3 1.5E-11 | 1.8E-10 | 1.7E-10 | 8.9E-10 | 3.7E-11 | 1.8E-09 | 2.9E-10 5.1E-10
F'4 1.8E-11 | 1.4E-10 | 2.9E-10 | 1.0E-09 | 1.1E-09 | 2.9E-10 | 6.1E-10 1.0E-9
F'5 1.6E-11 | 1.1E-09 | 1.2E-09 | 1.8E-09 | 7.3E-10 | 1.3E-09 | 1.4E-09 1.9E-9
F'6 5.4E-11 | 9.9E-10 | 1.9E-09 | 3.0E-09 | 1.6E-09 | 1.4E-09 | 2.7E-09 3.8E-9

e This table was presented to NRC in 6/29 meeting

e All target MIPs calculated with all exposed areas (walls and roof)
o See next slide for Plant A target buildings and layout
e Target 4 MIP values generally bound the original proposed MIP

e Industry recalculated Target 4 MIPs using only wall area, excluding the roof
(smaller area results in higher MIP)

NUCLEAR ENERGY INSTITUTE




Plant A Layout (EPRI NP-768)
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Figure 3-1. Plan View of Safety Related Structures
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Lower Elevation MIP

. Updated
F ;:f’; ::' ZJ MIP | Original MIP
(no roof) Target 4 (3/23)

(6/29)
F'2 4.5E-10 2.9E-10 2.4E-10

F'3 1.4E-09 8.9E-10 5.1E-10

F'4 1.6E-09 1.0E-09 1.0E-9
F'5 2.9E-09 1.8E-09 1.9E-9
F'6 4.7E-09 3.0E-09 3.8E-9

e Recalculated Target 4 MIP using only exposed wall area
e Final Target 4 MIP bounds all previously presented values
e Use these MIP values for targets <30 feet elevation

e

NE|

NUCLEAR ENERGY INSTITUTE



Elevated Target MIP

Elevated Target
MIpP
F'2 1.9E-10
F'3 6.0E-10
F'4 6.2E-10
F'5 2.7E-09
F'6 4.4E-09

 MIPs for elevated targets based on total plant missile hits on

all surfaces

v Roof surface areas excluded but roof hits included

e Use for targets greater than 30’ above grade

.
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Final TMRE MIP Values

Targets >30’ above| Targets <30’ above
grade grade
F'2 1.9E-10 4.5E-10
F'3 6.0E-10 1.4E-09
F'4 6.2E-10 1.6E-09
F'5 2.7E-09 2.9E-09
F'6 4.4E-09 4.7E-09

e

NE|
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Treatment of Horizontal Targets

e The TMRE will assess the risk of

vulnerable horizontal targets to vertical
missiles

* Final MIP values (ground-level and
elevated) will be used for these targets

e This will over-estimate hit probability for
horizontal surfaces

.



Example Calculation of Exposed Equipment

Failure Probability, EEFP
(Ground level, Robust Target)

Target # of
Missiles

Target

Tank

4.5E-10

1.4E-09

1.6E-09

2.9E-09

4.7E-09

10,000

10,000

10,000

10,000

10,000

Area (ft

1600

Fragility
?)

1.0

1.0

1.0

1.0

7.20E-3

2.24E-2

2.56E-2
4.64E-2

7.52E-2

.




Example Calculation of Exposed Equipment

Failure Probability, EEFP
(Elevated, Non-robust Target)

Target # of Target Fragility
Missiles | Area (ft?)

1.9E-10 50,000 1.14E-4
6.0E-10 50,000 1.0 3.60E-4
AOV 6.2E-10 50,000 12 1.0 3.72E-4
2.7E-09 50,000 1.0 1.62E-3
4.4E-09 50,000 1.0 2.64E-3

.
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TMRE Quantification:

Base Case vs. Degraded Case
Type of SSC Failure Probability — Failure Probability —

Base Case Degraded Case

e Switchyard 1.0 with no recovery 1.0 with no recovery
e Exposed NSR SSC
e Operator Actions outside CR

Non-Conformances No new failure EEFP

Other Vulnerabilities (SR) No new failure EEFP

* |tis reasonable to assume complete, non-recoverable failure of exposed SSCs for F2
and above tornadoes.

* Non-conforming SSCs as well as other safety-related vulnerabilities, including
horizontal targets, will result in a conservative delta CDF due to the initial
assumption of complete protection in the base case.

NUCLEAR ENERGY INSTITUTE



TMRE Benchmarking

Leo Shanley
JENSEN HUGHES




TMRE VS RG1.200 SEQUENCE COMPARISON

PLANT X

SEQUENCE CDF COMPARISON [w/o RG 1.200 HEP adjustment]
[ORDERED BY TMRE RANK]
TMRE Sequences RG 1.200 Sequences
i CDF - COF | poror
RANK Description (per yr) RANK Description (per yr) .
T1-003_SEQ T1-003_SEQ
! Loss of Aux Feed and F&B Success 2.98-07 2 Loss of Aux Feed and F&B Success 1.48-08 20
) T1-004_SEQ 1 T1-004_SEQ 1.2E-07 21
LOOP Loss of Aux Feed and F&B 2.6E-07 LOOP Loss of Aux Feed and F&B
SBO-098_SEQ SBO-098_SEQ
3 TD Aux Feed and Gas Turb fail along 7.7E-08 4 TD Aux Feed and Gas Turb fail along 6.4E-09 12
with Recovery Failure with Recovery Failure
4 LIFTWAY FAIL 3.8E-08 3 LIFTWAY FAIL 1.7E-08 2.2
$2-022_SEQ $2-022_SEQ
LOOP, RCP seal cooling fail, failure of LOOP, RCP seal cooling fail, failure of
5 RCP seals or PORV, or pressurizer SV 1.2E-08 6 RCP seals or PORV, or pressurizer SV 8.2E-10 15
to reclose [Small LOCA]. HHSI fails to reclose [Small LOCA]. HHSI fails
and Aux Feed fails and Aux Feed fails
TOTAL Top 5 Sequences | 6.8E-07 TOTAL Sequences listed 1.6E-07 4.2
CDF All Sequences | 6.8E-07 CDF All Sequences 1.8E-07 3.8
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		SEQUENCE CDF COMPARISON [w/o RG 1.200 HEP adjustment]
[ORDERED BY TMRE RANK]



		TMRE Sequences

		 

		RG 1.200 Sequences

		TMRE/

RG 1.200



		RANK

		Description

		CDF 
(per yr)

		

		RANK

		Description

		CDF 
(per yr)

		



		1

		T1-003_SEQ
Loss of Aux Feed and F&B Success

		2.9E-07

		 

		2

		T1-003_SEQ
Loss of Aux Feed and F&B Success

		1.4E-08

		20



		2

		T1-004_SEQ

LOOP  Loss of Aux Feed and F&B

		2.6E-07

		 

		1

		T1-004_SEQ

LOOP  Loss of Aux Feed and F&B

		1.2E-07

		2.1



		3

		SBO-098_SEQ
TD Aux Feed and Gas Turb fail along with Recovery Failure

		7.7E-08

		 

		4

		SBO-098_SEQ
TD Aux Feed and Gas Turb fail along with Recovery Failure

		6.4E-09

		12



		4

		LIFTWAY FAIL

		3.8E-08

		 

		3

		LIFTWAY FAIL

		1.7E-08

		2.2



		5

		S2-022_SEQ
LOOP, RCP seal cooling fail, failure of RCP seals or PORV, or pressurizer SV to reclose [Small LOCA].  HHSI fails and Aux Feed fails 

		1.2E-08

		 

		6

		S2-022_SEQ
LOOP, RCP seal cooling fail, failure of RCP seals or PORV, or pressurizer SV to reclose [Small LOCA].  HHSI fails and Aux Feed fails 

		8.2E-10

		15



		TOTAL  CDF

		Top 5 Sequences

		6.8E-07

		 

		TOTAL  CDF

		Sequences listed

		1.6E-07

		4.2



		

		 All Sequences

		6.8E-07

		 

		

		All Sequences

		1.8E-07

		3.8








PlantY
TMRE VS RG 1.200 Sequence Comparison
Sequence [Sequence Description VLA El) 26 20D | 1)
q 9 P (yr!) | CDF (yr!) | RG1.200
TBU Transient with a loss Of SSHR | o oo | 1 9k 06 | 4.1
and injection fails
TQU Tran§|en.t LOCA with a failure 196-07 | 9.1E-08 21
of Injection
rex  |onsientwithaloss of SSHR | 1e o5 | goe10 | 164
and recirculation fails
QX Tran5|_ent LQCA with a failure 10E-08 | 6.9E-09 15
of recirculation
Not in
ATWS ATWS Sequence NA 5.4E-11 TMRE
Total CDF | 8.0E-06 | 2.0E-06

e Ranking of sequences is similar
e TMRE sequence CDFs are higher, except for ATWS.

e

NE|
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PLANTY

e

NE|

TMRE VS RG1.200 TARGET COMPARISON

Line

TMRE CDF| RG 1.200 TMRE/
D
Target # [Target Desc (yr') CDF (yr!) | RG1.200
MSLINE |Main steam lines near EDG air intake 5.8E-06 2.3E-08 252.4
FWLINE !Vlam Feedwater lines near EDG air 5 0E-06 | 1.8E-06 11
intake
RWST Refueling water Storage Tank 8.3E-08 | 1.4E-09 61.3
ss Shl.Jtc.iown support' Structurg Steel 3 1E-08 | 1.0E-08 79
building construction 1.0 failure
BSW Backu'p service water supply outdoor 9.56-09 | 5.2E-11 1805
valve in a valve pit
IA DC Failure of Backup IA header 5.4E-09 | 1.4E-09 3.9
EDG A Emergency Diesel Generator Train A 2.6E-09 | 4.6E-10 5.7
EDG B Emergency Diesel Generator Train B 2.2E-09 | 4.4E-10 5.0
TDPEX Turbine Driven Pump Steam Exhaust 5 1E-10 NA Not in 1.200

NUCLEAR ENERGY INSTITUTE
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Plant Y Target Failure Probabilities — TMRE vs. RG 1.200

NUCLEAR ENERGY INSTITUTE

TRME RG 1.200
Tornado | Failure Failure TRME/
Target Target Desc Category | Probability | Probability | RG 1.200
F'2 6.5E-04 1.1E-04 5.9
. F'3 2.0E-03 1.0E-03 2.0
EDG A Emergency Diesel Generator .
Train A F'4 2.3E-03 1.8E-03 1.3
F'S 4.2E-03 3.8E-03 1.1
F'6 6.8E-03 6.2E-03 1.1
F'2 6.5E-04 1.1E-04 6.2
. F'3 2.0E-03 1.1E-03 1.9
EDG B Emergency Diesel Generator '
Train B F'4 2.3E-03 1.9E-03 1.2
F'S 4.2E-03 3.5E-03 1.2
F'6 6.8E-03 6.2E-03 1.1
F'2 4.2E-04 0.0E+00 NA
. . F'3 1.3E-03 1.2E-05 107
TDPEX Turbine Driven Pump Steam .
Exhaust Line F'4 1.4E-03 3.3E-05 42
F'5 5.9E-03 1.8E-04 34
F'6 9.7E-03 3.3E-04 29
F'2 1.3E-02 7.7E-06 1659
F'3 4.0E-02 2.9E-04 137
PWLINE Main Feedwater lines near EDG '
air intake F'4 4.5E-02 6.1E-04 74
F'5 8.2E-02 1.8E-03 45
F'6 1.3E-01 4.3E-03 31
F'2 3.7E-02 1.3E-05 2856
. . F'3 1.1E-01 1.2E-03 98
MSLINE Main steam lines near EDG air .
intake F'4 1.3E-01 1.9E-03 69
F'5 2.4E-01 4.9E-03 49
; 9F_Q 0




F2-F6-MNS

																				Robust		Non-Robust

																# of Site Specific Missiles 				10,000		50,000

																																						RR Data

				Target		ARA Area		AREA		AREA		Elev > 30		Elev > 30		Robust				# of Site Specific Missiles 		F-Scale		MIP		Missile Strike Probability		Conditional Probability
(fragility)		Probability of failure from Missile				ARA
#				Paste this into text file and remove comment ";" for specific intensity being evaluated.

																																		1		DG1A						Event		Desc		Prob				Tornado missile fails DG1A Exhaust and Intake

		1		DG1A Exhaust and Intake		238		145		145		N		N		Y		Y		10000		2		4.50E-10		6.5E-04		1.0E+00		6.53E-04						DG1A				2		HWT20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.53E-04				Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for diesel exhaust		84		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		3		1.40E-09		2.0E-03		1.0E+00		2.03E-03						DG1A				3		HWT30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.03E-03				Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		4		1.60E-09		2.3E-03		1.0E+00		2.32E-03						DG1A				4		HWT40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.32E-03				Exhaust direct path appears to be 1 foot only for gravity dampers, EDG exhaust is fully covered.		21		MC-1203-03.00 rev 3

										145				N				Y		10000		5		2.90E-09		4.2E-03		1.0E+00		4.21E-03						DG1A				5		HWT50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		4.21E-03				Elevation		760		<30

										145				N				Y		10000		6		4.70E-09		6.8E-03		1.0E+00		6.82E-03						DG1A				6		HWT60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.82E-03				ARA		238.2		=		155.6		82.6

																																														

																																		2		DG1B														Tornado missile fails DG1B Exhaust and Intake

		2		DG1B Exhaust and Intake		238		145		145		N		N		Y		Y		10000		2		4.50E-10		6.5E-04		1.0E+00		6.53E-04						DG1B				2		HWT20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.53E-04				Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for diesel exhaust		84		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		3		1.40E-09		2.0E-03		1.0E+00		2.03E-03						DG1B				3		HWT30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.03E-03				Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		4		1.60E-09		2.3E-03		1.0E+00		2.32E-03						DG1B				4		HWT40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.32E-03				Exhaust direct path appears to be 1 foot only for dampers		21		MC-1203-03.00 rev 3

										145				N				Y		10000		5		2.90E-09		4.2E-03		1.0E+00		4.21E-03						DG1B				5		HWT50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		4.21E-03				Elevation		760		<30

										145				N				Y		10000		6		4.70E-09		6.8E-03		1.0E+00		6.82E-03						DG1B				6		HWT60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.82E-03				ARA		238.2		=		155.6		82.6

																																														

																																		3		SV25										

		3		Block Valve D		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV25				2		HWT20SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV25				3		HWT30SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV25				4		HWT40SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV25				5		HWT50SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV25				6		HWT60SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		4		SV01										

		4		PORV D		83		83		83		Y		Y		Y		Y		10000		2		1.90E-10		1.6E-04		1.0E+00		1.57E-04						SV01				2		HWT20SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		1.57E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										83				Y				Y		10000		3		6.00E-10		5.0E-04		1.0E+00		4.95E-04						SV01				3		HWT30SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		4.95E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										83				Y				Y		10000		4		6.20E-10		5.1E-04		1.0E+00		5.12E-04						SV01				4		HWT40SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		5.12E-04				Exhaust crush assumed 3 ft by 15 ft		45

										83				Y				Y		10000		5		2.70E-09		2.2E-03		1.0E+00		2.23E-03						SV01				5		HWT50SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		2.23E-03				Total		85.4

										83				Y				Y		10000		6		4.40E-09		3.6E-03		1.0E+00		3.63E-03						SV01				6		HWT60SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		3.63E-03				ARA		82.486		=		20.42		56.188		5.878

																																																		Elevation		>30

																																		5		SV27										

		5		Block Valve A		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV27				2		HWT20SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV27				3		HWT30SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV27				4		HWT40SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV27				5		HWT50SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV27				6		HWT60SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		6		SV19										

		6		PORV A		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.46E-04						SV19				2		HWT20SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		1.46E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.60E-04						SV19				3		HWT30SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		4.60E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.7E-04		1.0E+00		4.75E-04						SV19				4		HWT40SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		4.75E-04				Exhaust crush assumed 3 ft by 15 ft		45

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.07E-03						SV19				5		HWT50SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		2.07E-03				Total		85.4

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.37E-03						SV19				6		HWT60SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		3.37E-03				ARA		76.608		=		20.42		56.188

																																																		Elevation		>30

																																		7		MSSVD										

		7		D MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVD				2		HWT20MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		1.09E-04

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVD				3		HWT30MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		3.46E-04				ara		57.6

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVD				4		HWT40MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		3.57E-04				Elevation		>30

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVD				5		HWT50MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVD				6		HWT60MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		8		MSSVA										

		8		A MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVA				2		HWT20MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		1.09E-04				ARA		57.6

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVA				3		HWT30MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		3.46E-04				Elevation		>30

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVA				4		HWT40MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		3.57E-04

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVA				5		HWT50MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVA				6		HWT60MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		9		MSIVD										

		9		D MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVD				2		HWT20MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVD				3		HWT30MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVD				4		HWT40MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVD				5		HWT50MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVD				6		HWT60MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		10		MSIVA										

		10		A MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVA				2		HWT20MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVA				3		HWT30MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVA				4		HWT40MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVA				5		HWT50MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVA				6		HWT60MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		11		SV26										

		11		Block Valve C		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV26				2		HWT20SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV26				3		HWT30SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV26				4		HWT40SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV26				5		HWT50SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV26				6		HWT60SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		12		SV07										

		12		PORV - C		83		83		83		Y		Y		Y		Y		10000		2		1.90E-10		1.6E-04		1.0E+00		1.57E-04						SV07				2		HWT20SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		1.57E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										83				Y				Y		10000		3		6.00E-10		5.0E-04		1.0E+00		4.95E-04						SV07				3		HWT30SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		4.95E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										83				Y				Y		10000		4		6.20E-10		5.1E-04		1.0E+00		5.12E-04						SV07				4		HWT40SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		5.12E-04				Exhaust crush assumed 3 ft by 15 ft		45

										83				Y				Y		10000		5		2.70E-09		2.2E-03		1.0E+00		2.23E-03						SV07				5		HWT50SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		2.23E-03				Total		85.4

										83				Y				Y		10000		6		4.40E-09		3.6E-03		1.0E+00		3.63E-03						SV07				6		HWT60SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		3.63E-03				ARA		82.486		=		20.42		56.188		5.878

																																																		Elevation		>30

																																		13		SV28										

		13		Block Valve B		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV28				2		HWT20SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV28				3		HWT30SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV28				4		HWT40SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV28				5		HWT50SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV28				6		HWT60SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		14		SV13										

		14		PORV - B		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.46E-04						SV13				2		HWT20SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		1.46E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.60E-04						SV13				3		HWT30SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		4.60E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.7E-04		1.0E+00		4.75E-04						SV13				4		HWT40SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		4.75E-04				Exhaust crush assumed 3 ft by 15 ft		45

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.07E-03						SV13				5		HWT50SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		2.07E-03				Total		85.4

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.37E-03						SV13				6		HWT60SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		3.37E-03				ARA		76.608		=		20.42		56.188

																																																		Elevation		>30

																																		15		MSSVC										

		15		C MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVC				2		HWT20MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		1.09E-04

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVC				3		HWT30MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		3.46E-04				ARA		57.6

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVC				4		HWT40MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		3.57E-04				Elevation		>30

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVC				5		HWT50MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVC				6		HWT60MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		16		MSSVB										

		16		B MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVB				2		HWT20MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		1.09E-04

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVB				3		HWT30MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		3.46E-04				ARA		57.6

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVB				4		HWT40MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		3.57E-04				Elevation		>30

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVB				5		HWT50MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVB				6		HWT60MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		17		MSIVC										

		17		C MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVC				2		HWT20MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVC				3		HWT30MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVC				4		HWT40MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVC				5		HWT50MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVC				6		HWT60MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		18		MSIVB										

		18		B MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVB				2		HWT20MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVB				3		HWT30MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVB				4		HWT40MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVB				5		HWT50MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVB				6		HWT60MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		19		TDPEX										

		19		TD CA Pump		220		220		220		Y		Y		Y		Y		10000		2		1.90E-10		4.2E-04		1.0E+00		4.18E-04						TDPEX				2		HWT20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		4.18E-04				14" line estimated 20' exposed		73.2666666667		MC-1403-01.20-00

										220				Y				Y		10000		3		6.00E-10		1.3E-03		1.0E+00		1.32E-03						TDPEX				3		HWT30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.32E-03

										220				Y				Y		10000		4		6.20E-10		1.4E-03		1.0E+00		1.37E-03						TDPEX				4		HWT40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.37E-03				ARA		220.2		=		151.94		68.26

										220				Y				Y		10000		5		2.70E-09		5.9E-03		1.0E+00		5.95E-03						TDPEX				5		HWT50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		5.95E-03				Elevation		>30

										220				Y				Y		10000		6		4.40E-09		9.7E-03		1.0E+00		9.69E-03						TDPEX				6		HWT60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		9.69E-03

																																														

																																		20		FWLINE										

		20		Main FW Lines		2840		2840		2840		N		N		Y		Y		10000		2		4.50E-10		1.3E-02		1.0E+00		1.28E-02						FWLINE				2		HWT20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.28E-02

										2840				N				Y		10000		3		1.40E-09		4.0E-02		1.0E+00		3.98E-02						FWLINE				3		HWT30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		3.98E-02

										2840				N				Y		10000		4		1.60E-09		4.5E-02		1.0E+00		4.54E-02						FWLINE				4		HWT40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		4.54E-02				ARA		2840.4		=		354.6		324		354.6		687.6		143.1		976.5

										2840				N				Y		10000		5		2.90E-09		8.2E-02		1.0E+00		8.24E-02						FWLINE				5		HWT50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		8.24E-02

										2840				N				Y		10000		6		4.70E-09		1.3E-01		1.0E+00		1.33E-01						FWLINE				6		HWT60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.33E-01

																																														

																																		21		MSLINE										

		21		SM Lines		8198		8198		8198		N		N		Y		Y		10000		2		4.50E-10		3.7E-02		1.0E+00		3.69E-02						MSLINE				2		HWT20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.69E-02

										8198				N				Y		10000		3		1.40E-09		1.1E-01		1.0E+00		1.15E-01						MSLINE				3		HWT30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.15E-01

										8198				N				Y		10000		4		1.60E-09		1.3E-01		1.0E+00		1.31E-01						MSLINE				4		HWT40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.31E-01				ARA		8198.34		=		1312		764.44		1070.68		700.06		764.44		2520.1		331.76		734.86

										8198				N				Y		10000		5		2.90E-09		2.4E-01		1.0E+00		2.38E-01						MSLINE				5		HWT50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		2.38E-01

										8198				N				Y		10000		6		4.70E-09		3.9E-01		1.0E+00		3.85E-01						MSLINE				6		HWT60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.85E-01

																																														

																																		24		SSF										

		24		SSF		10776		100000		100000		N		N		N		N		50000		2		4.50E-10		2.3E+00		1.0E+00		1.00E+00						SSF				2		HWT20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00										Removed bottom from ARA numbers, removed area between buildings and only sis the two main parts of the building

										100000				N				N		50000		3		1.40E-09		7.0E+00		1.0E+00		1.00E+00						SSF				3		HWT30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00				Area		7289.15		=		5345.55		1943.6		0

										100000				N				N		50000		4		1.60E-09		8.0E+00		1.0E+00		1.00E+00						SSF				4		HWT40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00				ARA		10776.3		=		7510		3250.3		16

										100000				N				N		50000		5		2.90E-09		1.5E+01		1.0E+00		1.00E+00						SSF				5		HWT50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00				Elevation		<30

										100000				N				N		50000		6		4.70E-09		2.4E+01		1.0E+00		1.00E+00						SSF				6		HWT60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

																																														

																																		25		CMHOT										

		25		Hotwell Sumps		342		168		168		N		N		N		N		50000		2		4.50E-10		3.8E-03		1.0E+00		3.78E-03						CMHOT				2		HWT20CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		3.78E-03						Only model top in the PRA, rest below grade

										168				N				N		50000		3		1.40E-09		1.2E-02		1.0E+00		1.18E-02						CMHOT				3		HWT30CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		1.18E-02				Area		168

										168				N				N		50000		4		1.60E-09		1.3E-02		1.0E+00		1.34E-02						CMHOT				4		HWT40CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		1.34E-02				ARA		342.2

										168				N				N		50000		5		2.90E-09		2.4E-02		1.0E+00		2.44E-02						CMHOT				5		HWT50CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		2.44E-02

										168				N				N		50000		6		4.70E-09		3.9E-02		1.0E+00		3.95E-02						CMHOT				6		HWT60CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		3.95E-02

																																														

																																		30		DUMP										

		30		Steam Dumps		487		487		487		N		N		N		N		50000		2		4.50E-10		1.1E-02		1.0E+00		1.09E-02						DUMP				2		HWT20DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		1.09E-02				Elevation		<30

										487				N				N		50000		3		1.40E-09		3.4E-02		1.0E+00		3.41E-02						DUMP				3		HWT30DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		3.41E-02				ARA		486.5		=		442.5		44

										487				N				N		50000		4		1.60E-09		3.9E-02		1.0E+00		3.89E-02						DUMP				4		HWT40DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		3.89E-02

										487				N				N		50000		5		2.90E-09		7.1E-02		1.0E+00		7.05E-02						DUMP				5		HWT50DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		7.05E-02

										487				N				N		50000		6		4.70E-09		1.1E-01		1.0E+00		1.14E-01						DUMP				6		HWT60DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		1.14E-01

																																														

																																		34		2TA										

		34		2TA		696		588		588		N		N		N		N		50000		2		4.50E-10		1.3E-02		1.0E+00		1.32E-02						2TA				2		HWT202TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		1.32E-02				At grade level remove floor area

										588				N				N		50000		3		1.40E-09		4.1E-02		1.0E+00		4.12E-02						2TA				3		HWT302TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		4.12E-02				ARA		696

										588				N				N		50000		4		1.60E-09		4.7E-02		1.0E+00		4.70E-02						2TA				4		HWT402TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		4.70E-02				Area		588

										588				N				N		50000		5		2.90E-09		8.5E-02		1.0E+00		8.53E-02						2TA				5		HWT502TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		8.53E-02

										588				N				N		50000		6		4.70E-09		1.4E-01		1.0E+00		1.38E-01						2TA				6		HWT602TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		1.38E-01

																																														

																																		35		CAST										

		35		U1 CAST		8738		8738		8738		Y		Y		N		N		50000		2		1.90E-10		8.3E-02		1.0E+00		8.30E-02						CAST				2		HWT20CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		8.30E-02				ARA		8737.58		=		7326.1		401.48		902		56.4		51.6

										8738				Y				N		50000		3		6.00E-10		2.6E-01		1.0E+00		2.62E-01						CAST				3		HWT30CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		2.62E-01				Elevation		most of the area is > 30

										8738				Y				N		50000		4		6.20E-10		2.7E-01		1.0E+00		2.71E-01						CAST				4		HWT40CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		2.71E-01

										8738				Y				N		50000		5		2.70E-09		1.2E+00		1.0E+00		1.00E+00						CAST				5		HWT50CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1.00E+00

										8738				Y				N		50000		6		4.40E-09		1.9E+00		1.0E+00		1.00E+00						CAST				6		HWT60CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1.00E+00

																																														

																																		36		VPSSF										

		36		SSF Tank Vent		2		2		2		N		N		N		N		50000		2		4.50E-10		4.5E-05		1.0E+00		4.50E-05						VPSSF				2		HWT20VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		4.50E-05				ARA		1.96

										2				N				N		50000		3		1.40E-09		1.4E-04		1.0E+00		1.40E-04						VPSSF				3		HWT30VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		1.40E-04

										2				N				N		50000		4		1.60E-09		1.6E-04		1.0E+00		1.60E-04						VPSSF				4		HWT40VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		1.60E-04

										2				N				N		50000		5		2.90E-09		2.9E-04		1.0E+00		2.90E-04						VPSSF				5		HWT50VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		2.90E-04

										2				N				N		50000		6		4.70E-09		4.7E-04		1.0E+00		4.70E-04						VPSSF				6		HWT60VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		4.70E-04

																																														

																																		39		AVI0DC										

		39		Diesel Comp		1455		1247		1247		N		N		N		N		50000		2		4.50E-10		2.8E-02		1.0E+00		2.81E-02						AVI0DC				2		HWT20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.81E-02										Remove bottoms from compressors

										1247				N				N		50000		3		1.40E-09		8.7E-02		1.0E+00		8.73E-02						AVI0DC				3		HWT30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		8.73E-02				ARA		1455.06		=		502		502		119.02		322.22		9.82

										1247				N				N		50000		4		1.60E-09		1.0E-01		1.0E+00		9.98E-02						AVI0DC				4		HWT40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		9.98E-02				Area		1247.06		=		398		398		119.02		322.22		9.82

										1247				N				N		50000		5		2.90E-09		1.8E-01		1.0E+00		1.81E-01						AVI0DC				5		HWT50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		1.81E-01

										1247				N				N		50000		6		4.70E-09		2.9E-01		1.0E+00		2.93E-01						AVI0DC				6		HWT60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.93E-01

																																														

																																		40		FWST										

		40		FWST		6271		5014		5014		N		N		N		N		50000		2		4.50E-10		1.1E-01		1.0E+00		1.13E-01						FWST				2		HWT20FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.13E-01						Remove bottom of the tank

										5014				N				N		50000		3		1.40E-09		3.5E-01		1.0E+00		3.51E-01						FWST				3		HWT30FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		3.51E-01				ARA		6270.5

										5014				N				N		50000		4		1.60E-09		4.0E-01		1.0E+00		4.01E-01						FWST				4		HWT40FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		4.01E-01				Area		5013.9

										5014				N				N		50000		5		2.90E-09		7.3E-01		1.0E+00		7.27E-01						FWST				5		HWT50FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		7.27E-01

										5014				N				N		50000		6		4.70E-09		1.2E+00		1.0E+00		1.00E+00						FWST				6		HWT60FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.00E+00

																																														

																																		42		_1RN1										

		42		1RN1		35		35		35		N		N		N		N		50000		2		4.50E-10		7.9E-04		1.0E+00		7.88E-04						_1RN1				2		HWT20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		7.88E-04				ARA		35

										35				N				N		50000		3		1.40E-09		2.5E-03		1.0E+00		2.45E-03						_1RN1				3		HWT30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.45E-03				Area		35

										35				N				N		50000		4		1.60E-09		2.8E-03		1.0E+00		2.80E-03						_1RN1				4		HWT40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.80E-03

										35				N				N		50000		5		2.90E-09		5.1E-03		1.0E+00		5.08E-03						_1RN1				5		HWT50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		5.08E-03

										35				N				N		50000		6		4.70E-09		8.2E-03		1.0E+00		8.23E-03						_1RN1				6		HWT60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		8.23E-03

																																														





MIP

										Targets >30’ above grade*		Targets <30’ above grade*		3/23 Proposed MIP

						F'2		2		1.90E-10		4.50E-10		2.40E-10

						F'3		3		6.00E-10		1.40E-09		5.10E-10

						F'4		4		6.20E-10		1.60E-09		1.00E-09

						F'5		5		2.70E-09		2.90E-09		1.90E-09

						F'6		6		4.40E-09		4.70E-09		3.80E-09

														This column is not used





F2-F6-ALL



				Target		ARA Area		AREA		Elev > 30		# of Site Specific Missiles 		F-Scale		MIP		Missile Strike Probability		Conditional Probability
(fragility)		Probability of failure from Missile				ARA
#

																										1

		1		DG1A Exhaust and Intake		238		145		N		10000		2																Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for desiel eshaust		84		MC-1203-03.00 rev 3				Should screen no direct path

												10000		3																Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

												10000		4																Exhust direct path appears to be 1 foot only for gravity dampers, EDG exhuast is fully covered.		21		MC-1203-03.00 rev 3

												10000		5																Elevation		760		<30

												10000		6																ARA		238.2		=		155.6		82.6



																										2

		2		DG1B Exhaust and Intake		238		145		N		10000		2																Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for desiel eshaust		84		MC-1203-03.00 rev 3				Should screen no direct path

												10000		3																Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

												10000		4																Exhust direct path appears to be 1 foot only for dampers		21		MC-1203-03.00 rev 3

												10000		5																Elevation		760		<30

												10000		6																ARA		238.2		=		155.6		82.6

												10000		x

																										3

		3		Block Valve D		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										4

		4		PORV D		83		83		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		82.486		=		20.42		56.188		5.878

												10000		x																Elevation		>30

																										5

		5		Block Valve A		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										6

		6		PORV A		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		76.608		=		20.42		56.188

												10000		x																Elevation		>30

																										7

		7		D MSSV		58		58		Y		10000		2

												10000		3																ara		57.6

												10000		4																Elevation		>30

												10000		5

												10000		6

												10000		x

																										8

		8		A MSSV		58		58		Y		10000		2																ARA		57.6

												10000		3																Elevation		>30

												10000		4

												10000		5

												10000		6

												10000		x

																										9

		9		D MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										10

		10		A MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										11

		11		Block Valve C		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										12

		12		PORV - C		83		83		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		82.486		=		20.42		56.188		5.878

												10000		x																Elevation		>30

																										13

		13		Block Valve B		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										14

		14		PORV - B		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		76.608		=		20.42		56.188

												10000		x																Elevation		>30

																										15

		15		C MSSV		58		58		Y		10000		2

												10000		3																ARA		57.6

												10000		4																Elevation		>30

												10000		5

												10000		6

												10000		x

																										16

		16		B MSSV		58		58		Y		10000		2

												10000		3																ARA		57.6

												10000		4																Elevation		>30

												10000		5

												10000		6

												10000		x

																										17

		17		C MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										18

		18		B MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										19

		19		TD CA Pump		220		220		Y		10000		2																14" line estimated 20' exposed		73.2666666667		MC-1403-01.20-00

												10000		3

												10000		4																ARA		220.2		=		151.94		68.26

												10000		5																Elevation		>30

												10000		6

												10000		x

																										20

		20		Main FW Lines		NA		0		N		10000		2																Feedwater impact is subsumed by the LOOP assumption

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										21

		21		SM Lines		NA		0		N		10000		2																Steam line impact is subsumed by the LOOP assumption

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										22

		22		SB Electrical Rm		NA		0		N		10000		2																Model components are failed due to the LOOP

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										23

		23		CACSTs		NA		0		Y		10000		2																Not modeled in the PRA mitigating or init event trees so screened from TRME

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										24										Removed bottom from ARA numbers

		24		SSF		10776		8714		N		10000		2																Area		8714.05		=		6050		2648.05		16

												10000		3																ARA		10776.3		=		7510		3250.3		16

												10000		4																Elevation		<30

												10000		5

												10000		6

												10000		x

																										25						Only model top in the PRA, rest below grade

		25		Hotwell Sumps		342		168		N		10000		2																Area		168

												10000		3																ARA		342.2

												10000		4

												10000		5

												10000		6

												10000		x

																										26

		26		7 KV SG		NA		0				10000		2																Not used in the model

												10000		3																Area		14912.4

												10000		4																ARA		14912.4

												10000		5

												10000		6

												10000		x

																										27

		27		XFRMR 1ATC		NA		0				10000		2																Not used in the model

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x



		28		XFRMR 1ATD		NA		0				10000		2												28				Not used in the model

												10000		3

												10000		4

												10000		5

												10000		6



																										29				Not used in the model

		29		1SLXH		NA		0				10000

												10000

												10000

												10000

												10000



																										30

		30		Steam Dumps		487		487				10000																		Elevation		<30

												10000																		ARA		486.5		=		442.5		44

												10000

												10000

												10000



																										31

		31		UST 1A		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										32

		32		UST 1B		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										33

		33		MOV 1CS18		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										34				At grade level remove floor area

		34		2TA		696		588		N		10000																		ARA		696

												10000																		Area		588

												10000

												10000

												10000



																										35

		35		U1 CAST		8738		8738		Y		10000																		ARA		8737.58		=		7326.1		401.48		902		56.4		51.6

												10000																		Elevation		most of the area is > 30

												10000

												10000

												10000



																										36

		36		SSF Tank Vent		2		2		N		10000																		ARA		1.96

												10000

												10000

												10000

												10000



																										37

		37		CRPI 1A + 1B		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										38

		38		CRPI 2A + 2B		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										39										Remove bottoms from compressors

		39		Diesel Comp		1455		1247		N		10000																		ARA		1455.06		=		502		502		119.02		322.22		9.82

												10000																		Area		1247.06		=		398		398		119.02		322.22		9.82

												10000

												10000

												10000



																										40						Remove bottom of the tank

		40		RWST		6271		5014		N		10000																		ARA		6270.5

												10000																		Area		5013.9

												10000

												10000

												10000



																										41

		41		U1 Main XFMR		NA		0		N		10000																		Not used in the model

												10000

												10000

												10000

												10000



																										42

		42		1RN1		35		35				10000																		ARA		35

												10000																		Area		35

												10000

												10000

												10000





















RR file input

		Event		Desc		Prob

		HWT20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.0006525

		HWT30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.00203

		HWT40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.00232

		HWT50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.004205

		HWT60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.006815

		HWT20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.0006525

		HWT30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.00203

		HWT40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.00232

		HWT50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.004205

		HWT60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.006815

		HWT20SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.00015675

		HWT30SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.000495

		HWT40SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.0005115

		HWT50SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.0022275

		HWT60SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.00363

		HWT20SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.00014554

		HWT30SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.0004596

		HWT40SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.00047492

		HWT50SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.0020682

		HWT60SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.0033704

		HWT20MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.01056

		HWT20MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.01056

		HWT20SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.00015675

		HWT30SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.000495

		HWT40SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.0005115

		HWT50SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.0022275

		HWT60SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.00363

		HWT20SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.00014554

		HWT30SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.0004596

		HWT40SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.00047492

		HWT50SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.0020682

		HWT60SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.0033704

		HWT20MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.01056

		HWT20MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.01056

		HWT20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.00041838

		HWT30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.0013212

		HWT40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.00136524

		HWT50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.0059454

		HWT60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.0096888

		HWT20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0127818

		HWT30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0397656

		HWT40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0454464

		HWT50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0823716

		HWT60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.1334988

		HWT20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.036891

		HWT30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.114772

		HWT40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.131168

		HWT50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.237742

		HWT60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.385306

		HWT20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT20CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.00378

		HWT30CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.01176

		HWT40CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.01344

		HWT50CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.02436

		HWT60CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.03948

		HWT20DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.01094625

		HWT30DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.034055

		HWT40DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.03892

		HWT50DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.0705425

		HWT60DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.1143275

		HWT202TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.01323

		HWT302TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.04116

		HWT402TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.04704

		HWT502TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.08526

		HWT602TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.13818

		HWT20CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		0.083011

		HWT30CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		0.26214

		HWT40CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		0.270878

		HWT50CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1

		HWT60CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1

		HWT20VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.000045

		HWT30VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00014

		HWT40VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00016

		HWT50VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00029

		HWT60VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00047

		HWT20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.0280575

		HWT30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.08729

		HWT40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.09976

		HWT50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.180815

		HWT60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.293045

		HWT20FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.11281275

		HWT30FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.350973

		HWT40FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.401112

		HWT50FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.7270155

		HWT60FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1

		HWT20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.0001575

		HWT30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.00049

		HWT40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.00056

		HWT50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.001015

		HWT60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.001645





HRA event review

		NAME		DESC		Accessible Location & Environmental Factors		Failed				Flag File

		AVICOMGDHE		Operators Fail to Start Diesel Compressor G		Equipment located in the Yard at the east end of the TB2, which is a vulnerable location to high winds. Compressor and/or indication could be damaged by the high wind initiator; therefore, action is not feasible and assumed to fail (Set to 1.0) given a high wind initiator.   		Y		<60		AVICOMGDHE EQU TAG-HWT-HE

		AVICOMHDHE		Operators Fail to Start Diesel Compressor H		Equipment located in the Yard at the east end of the TB2, which is a vulnerable location to high winds. Compressor and/or indication could be damaged by the high wind initiator; therefore, action is not feasible and assumed to fail (Set to 1.0) given a high wind initiator.   		Y		<60		AVICOMHDHE EQU TAG-HWT-HE

		DDCBATADHE		Operators Fail to Extend Vital Battery Life for Train A		Cat 1 Structure		N				

		DDCBATBDHE		Operators Fail to Extend Vital Battery Life for Train B		Cat 1 Structure		N				

		DDCEVCSDHE		Operators fail to supply 125v dc from the standby charger		Local actions take place in the AUX building which is a category I structure.		N				

		EKSFAS0DHE		Operators Fail to Actuate ECCS Components Manually After Failure of ESFAS Master		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		EKSFAS1DHE		Operators Fail to Actuate Master Relays Manually (Initiate Safety Injection)		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		FCACSMUDHE		Failure to refill CAST from condensate grade sources		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		FCATHR1DHE		Operator Fails to Manually Throttle Auxiliary FW Flow In Control Room		Control room action		N				

		FCATHRODHE		Operator Fails to Manually Throttle the Auxiliary FW Flow		Action outside the control room. Manual valves CA63, CA51, CA47, and CA35 are located in Category I Structure, AB1.		N				

		FCMCBHWDHE		Failure to Align CBPs / HWPs to the SGs Prior to Core Damage		Action in the turbine building		Y		Y		FCMCBHWDHE EQU TAG-HWT-HE

		FL695RNDHE		Operator Fails to Isolate RN Flood In AB Prior to ND/NS Failure		Flood event		Y				FL695RNDHE EQU TAG-HWT-HE

		FL716FTDHE		Operator Fails to Isolate FT Flood In AB Prior to RN Failure		Flood event		Y				FL716FTDHE EQU TAG-HWT-HE

		FLASPRNDHE		Operator Fails to Isolate RN CA Pump Room Flood Prior to ASP Failure		Flood event		Y				FLASPRNDHE EQU TAG-HWT-HE

		FLASPSTDHE		Operator Fails to Isolate CAST CA Pump Room Flood Prior to ASP Failure		Flood event		Y				FLASPSTDHE EQU TAG-HWT-HE

		FLASPYMDHE		Operator Fails to Isolate YM CA Pump Room Flood Prior to ASP Failure		Flood event		Y				FLASPYMDHE EQU TAG-HWT-HE

		FLDGRNDHE		Operator Fails to Isolate RN Flood In DG Room Prior to other DG Failure		Flood event		Y				FLDGRNDHE EQU TAG-HWT-HE

		FLLCSRCDHE		Operator Fails to Isolate RC TB Flood Prior to Load Center (Main Transformer) Fa		Flood event		Y				FLLCSRCDHE EQU TAG-HWT-HE

		FLYCHVACDHE		Operators Fail to Restore ESF Electrical Cooling Following Loss of YC Cooling		Did not see in HRA		Y				FLYCHVACDHE EQU TAG-HWT-HE

		GBBBLOWDHE		Operator Fails to Isolate Unisolated Blowdown		Control Room Action		N				

		GLOPORVDHE		Operators Fail to Open the PORVs to Lower RCS Pressure		Cat 1 Structure		N				

		GLOSSHRDHE		Operators Fail to Lower RCS Pressure by Lowering SG Pressure		Cat 1 Structure		N				

		GNC0XCRDHE		Failure to Trip the RCPs At the Secondary Breakers Prior to Core Damage		Did not see in HRA		Y				GNC0XCRDHE EQU TAG-HWT-HE

		GNCCOREDHE		Operators Fail to Trip RCP Prior to Core Damage		Control room action		N				

		HNVATWSDHE		Operators Fail to Manually Initiate Emergency Boration for ATWS Mitigation		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		HNVCOOLDHE		Operators Fail to Provide NV Pump Motor Cooling via RN Gravity Feed		Cat 1 Structure		N				

		HTLGRECDHE		Transfer to Hot Leg Recirculation		Control room action		N				

		ND0RWSTDHE		Operators fail to refill the FWST after failure of ND and prior to FWST depletio		Aux building and greater than 1 hour		N		>60		

		NNVSSFADHE		Operators Fail to Initiate SS Sys. Operation in Time (Loss of RN)		Pump is located in the SSF which is a vulnerable facility. Any action required within an hour is assumed to fail. 		Y		<60		NNVSSFADHE EQU TAG-HWT-HE

		NNVSSFBDHE		Operators Fail to Initiate SS Sys. Operation in Time (Loss of Power)		Pump is located in the SSF which is a vulnerable facility. Any action required within an hour is assumed to fail. 		Y		<60		NNVSSFBDHE EQU TAG-HWT-HE

		P1EMXA4DHE		Failure to Align SSF Power Supply to 1EMXA-4		Cat 1 Structure		N				

		PACBRKRDHE		Failure to Conserve Control Power until Offsite Power Becomes Available		LOOP assumed and not in HRA		Y				PACBRKRDHE EQU TAG-HWT-HE

		POPXCO2DHE		Failure to Cross Connect OSP Between Units		LOOP assumed and not in HRA		Y				POPXCO2DHE EQU TAG-HWT-HE

		QRPMTRPDHE		Operators Fail to Trip Reactor Manually Following Failure of Automatic SCRAM		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		RNCBLKVDHE		Failure to Close a PORV Block Valve When Required		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		RVIPORVDHE		Operators Fail to Restore VI or Backup Nitrogen to PORVs		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		RY22SGSDHE		Operators Fail to Align RY Fire Pumps to S/Gs		In the yard		Y		<60		RY22SGSDHE EQU TAG-HWT-HE

		SAGRCL1DHE		Operators fail to Aggresively cool down and depressurize to LPR conditions		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		SNSRECIDHE		Operators fail to align NS for recirculation cooling or containment over-pressur		Control room action		N				

		SX00LPRDHE		Failure to Cooldown and Depressurize to LPR Prior to FWST Depletion		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		SX00RHRDHE		Failure to Cooldown and Depressurize to RHR Prior to FWST Depletion		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		T12CHARDHE		Operators Fail to Throttle Charging After Loss Of Instrument Air Occurs		Control room action		N				

		TFBLD01DHE		Operators Fail to Establish Feed and Bleed Cooling		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		TRECIRCDHE		Operators Fail To Establish High Pressure Recirculation		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		TRESTRTDHE		Operators fail to restore ECCS equipment following recovery of off-site power		LOOP assumed and HEP not in HRA		Y				TRESTRTDHE EQU TAG-HWT-HE

		TSBOCADDHE		Failure to Cooldown and Depressurize During a SBO		Control room action		N				

		TTRPRCPDHE		Operators Fail To Trip The RCPs In Time To Prevent RCP Seal Failure		Control room action not in HRA list		N				

		UNI173ADHE		Operators Fail To Close Motor Operated Valve NI173A		ISLOCA event not in HRA notebook		Y				UNI173ADHE EQU TAG-HWT-HE

		UNI178BDHE		Operators Fail To Close Motor Operated Valve NI178B		ISLOCA event not in HRA notebook		Y				UNI178BDHE EQU TAG-HWT-HE

		WRNBWSHDHE		Operator Fails to Restore Backwash Flow		Cat 1 Structure		N				

		WRNPBFSDHE		Operators Fail to Start RN Pump 1B		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		WRNSBPXDHE		Operators Fail to Start Standby Train RN Pump to Provide Cross-Over Header Flow		Control room action		N				

		WRNUNT2DHE		Operators Fail to Cross-tie to Unit 2 RN		This action contains a series of steps inside and outside the control room. Operators will attempt to cross-connect to the other unit RN system; which is located in the AUX building.		N				

		WRVBACKDHE		Operators Fail to Align RV as Back-up to RN		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		XHM1A1BDHE		Operators Fail to Supply Power to Hydrogen Igniters		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		XHMSSFPDHE		Operators Fail to Supply Power to Train A Hydrogen Igniters from SSF		Cat 1 Structure		N				

		XL716RNDHE		Operator Fails to Isolate RN Major Flood In AB Prior to NV Failure		Flood event		Y				XL716RNDHE EQU TAG-HWT-HE

		XLLCSRCDHE		Operator Fails to Isolate RC Major TB Flood Prior to Load Center Failure		Flood event		Y				XLLCSRCDHE EQU TAG-HWT-HE

		XRL001ADHE		HUMAN-INDUCED FLOOD EVENT		Flood event		Y				XRL001ADHE EQU TAG-HWT-HE

		XRLPD02DHE		OPERATOR FAILS TO CLOSE PD 2		Flood event		Y				XRLPD02DHE EQU TAG-HWT-HE

		Y000RHRDHE		Operators fail to Cooldown and Depressurize to RHR		Not in HRA notebook, but should be a control room action		N				

		YFWRFILDHE		Operators fail to refill the FWST after SGTR		Not in the HRA notebook should primarily support SGTR events will set to fail, because locations have not been reviewed		Y				YFWRFILDHE EQU TAG-HWT-HE

		YNCCOOLDHE		Operators Fail to Establish Subcooling and Depressurize to Terminate Break Flow		Not in HRA notebook, but should be a control room action		N				

		YSMISOLDHE		Operators Fail To Isolate The Ruptured Generator		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		YSVPORVDHE		Operators Fail to Manually Open the PORV to Cooldown Following the SGTR		Not in the HRA notebook should primarily support SGTR events will set to fail, because locations have not been reviewed		Y				YSVPORVDHE EQU TAG-HWT-HE

		YTHROTTDHE		Operators Fail to Throttle S/I by Restoring Normal Charging		Not in HRA notebook, but should be a control room action		N				





Failed HRA

		AVICOMGDHE EQU TAG-HWT-HE

		AVICOMHDHE EQU TAG-HWT-HE

		FCMCBHWDHE EQU TAG-HWT-HE

		FL695RNDHE EQU TAG-HWT-HE

		FL716FTDHE EQU TAG-HWT-HE

		FLASPRNDHE EQU TAG-HWT-HE

		FLASPSTDHE EQU TAG-HWT-HE

		FLASPYMDHE EQU TAG-HWT-HE

		FLDGRNDHE EQU TAG-HWT-HE

		FLLCSRCDHE EQU TAG-HWT-HE

		FLYCHVACDHE EQU TAG-HWT-HE

		GNC0XCRDHE EQU TAG-HWT-HE

		NNVSSFADHE EQU TAG-HWT-HE

		NNVSSFBDHE EQU TAG-HWT-HE

		PACBRKRDHE EQU TAG-HWT-HE

		POPXCO2DHE EQU TAG-HWT-HE

		RY22SGSDHE EQU TAG-HWT-HE

		TRESTRTDHE EQU TAG-HWT-HE

		UNI173ADHE EQU TAG-HWT-HE

		UNI178BDHE EQU TAG-HWT-HE

		XL716RNDHE EQU TAG-HWT-HE

		XLLCSRCDHE EQU TAG-HWT-HE

		XRL001ADHE EQU TAG-HWT-HE

		XRLPD02DHE EQU TAG-HWT-HE

		YFWRFILDHE EQU TAG-HWT-HE

		YSVPORVDHE EQU TAG-HWT-HE

		





Init

		F' Scale		F' min speed
(mph)		Min speed freq (/yr)		F' Bin Freq (mph)

		F'2		103		1.21E-04		1.05E-04

		F'3		135		1.61E-05		1.41E-05

		F'4		168		2.02E-06		1.87E-06

		F'5		209		1.52E-07		1.50E-07

		F'6		277		2.10E-09		2.10E-09

				300		4.94E-10

		This data is more conservative in the lower F' scale which is where the risk dominates





HW TRME imp

		Importance Measure Report

		CDFTOP  = 8.012E-06

		\\ngofs\PRAWork\SAB\TMRE\MNS TRME\mr4a_TMRE 1E12.CUT		11/3/16 17:20

		Event Name		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		%TMRE_F2		1.05E-04		6.74E-01		5.09E-02		3.071		6.35E+03		TMRE Tornado event F2

		%TMRE_F3		1.41E-05		2.77E-01		1.53E-01		1.384		1.91E+04		TMRE Tornado event F3

		%TMRE_F4		1.87E-06		4.19E-02		1.73E-01		1.044		2.16E+04		TMRE Tornado event F4

		%TMRE_F5		1.50E-07		6.08E-03		3.04E-01		1.006		3.79E+04		TMRE Tornado event F5

		%TMRE_F6		2.10E-09		1.36E-04		4.68E-01		1		5.84E+04		TMRE Tornado event F6

		AVI0055FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Inlet Filter 0VIFL0055 Restricts Flow

		AVI0056FLF		9.68E-05		4.38E-07		3.63E-08		1		1		First Afterfilter 0VIFL0056 Restricts Flow

		AVI0057FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Second Afterfilter 0VIFL0057 Restricts Flow

		AVI0058FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Inlet Filter 0VIFL0058 Restricts Flow

		AVI0059FLF		9.68E-05		4.38E-07		3.63E-08		1		1		First Afterfilter 0VIFL0059 Restricts Flow

		AVI0060FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Second Afterfilter 0VIFL0060 Restricts Flow

		AVI1908VVT		2.87E-04		1.96E-06		5.49E-08		1		1.01		Manual Valve 2VI1908 Transfers Closed

		AVI1911RVT		2.65E-03		3.20E-05		9.67E-08		1		1.01		Relief Valve 2VI1911 Transfers Open

		AVICOMGDCR		8.78E-02		1.50E-03		1.37E-07		1.002		1.02		Diesel Compressor G Fails to Run

		AVICOMGDCS		2.74E-03		3.31E-05		9.67E-08		1		1.01		Diesel Compressor G Fails to Start on Demand

		AVICOMGLHE		8.00E-03		1.13E-04		1.14E-07		1		1.01		Latent Human Error on Diesel Compressor G

		AVICOMGTRM		1.12E-02		1.64E-04		1.18E-07		1		1.01		Diesel Compressor G Is In Maintenance

		AVICOMHDCR		8.78E-02		1.50E-03		1.37E-07		1.002		1.02		Diesel Compressor H Fails to Run

		AVICOMHDCS		2.74E-03		3.31E-05		9.67E-08		1		1.01		Diesel Compressor H Fails to Start on Demand

		AVICOMHLHE		8.00E-03		1.13E-04		1.14E-07		1		1.01		Latent Human Error on Diesel Compressor H

		AVICOMHTRM		1.12E-02		1.64E-04		1.18E-07		1		1.01		Diesel Compressor H Is In Maintenance

		AVICPGHLHE		2.46E-04		1.45E-06		4.73E-08		1		1.01		Latent Human Error on Diesel Compressors G and H

		AVICPGHTRM		3.23E-04		2.48E-06		6.16E-08		1		1.01		Diesel Compressors G and H Are In Maintenance

		AVIDCOMDEX		1.00E-02		1.45E-04		1.16E-07		1		1.01		Failure of Diesel Compressor Auto-Start Signal

		AVIDCR1_CCF_1_2		2.25E-03		2.69E-05		9.59E-08		1		1.01		CCF of two components: AVICOMGDCR & AVICOMHDCR

		AVIDCS1_CCF_1_2		1.44E-04		6.53E-07		3.63E-08		1		1		CCF of two components: AVICOMGDCS & AVICOMHDCS

		DACECB4BLF		6.07E-06		1.30E-07		1.72E-07		1		1.02		600 V ac Connection Box ECB4 Fails

		DDC1VDABDF		4.68E-06		5.34E-07		9.15E-07		1		1.11		125 V dc Vital I&C Power Panelboard 1EVDA Fails

		DDC1VDDBDF		4.68E-06		2.76E-06		4.73E-06		1		1.59		125 V dc Vital I&C Power Panelboard 1EVDD Fails

		DDCBATADHE		1.00E+00		2.36E-06		1.89E-11		1		1		Operators Fail to Extend Vital Battery Life for Train A

		DDCBATBDHE		1.00E+00		2.63E-06		2.11E-11		1		1		Operators Fail to Extend Vital Battery Life for Train B

		DDCBCF1_CCF_1_2_4		1.85E-07		2.23E-07		9.68E-06		1		2.21		CCF of three components: DDCEVCABCF & DDCEVCBBCF & DDCEVCDBCF

		DDCBCF1_CCF_1_3_4		1.85E-07		2.23E-07		9.68E-06		1		2.21		CCF of three components: DDCEVCABCF & DDCEVCCBCF & DDCEVCDBCF

		DDCBCF1_CCF_1_4		3.06E-07		3.69E-07		9.68E-06		1		2.21		CCF of two components: DDCEVCABCF & DDCEVCDBCF

		DDCBCF1_CCF_ALL		1.11E-07		1.35E-07		9.68E-06		1		2.21		CCF of all components in group 'DDCBCF1_CCF'

		DDCDD01CBT		3.27E-06		2.77E-07		6.78E-07		1		1.08		125 V dc Breaker 1EVDD-1 Transfers Position

		DDCDD3CCBT		2.62E-06		1.12E-06		3.44E-06		1		1.43		125 V dc Breaker EVDD-3C (1EVDD supply bkr) Transfers Open

		DDCEVCABCF		3.60E-05		1.41E-06		3.13E-07		1		1.04		Battery Charger EVCA Fails

		DDCEVCADEX		1.00E+00		2.36E-06		1.89E-11		1		1		Battery EVCA Depletes in One Hour

		DDCEVCDBCF		3.60E-05		1.55E-06		3.45E-07		1		1.04		Battery Charger EVCD Fails

		DDCEVCDDEX		1.00E+00		2.63E-06		2.11E-11		1		1		Battery EVCD Depletes in One Hour

		DDCEVCSDHE		1.00E+00		4.03E-06		3.23E-11		1		1		Operators fail to supply 125v dc from the standby charger

		DDCEVDABDF		4.68E-06		1.38E-07		2.36E-07		1		1.03		125 V dc Distribution Center EVDA Fails

		FCA0019VVT		7.34E-05		1.34E-06		1.46E-07		1		1.02		Locked Open Manual Valve 1CA19 Transfers Closed

		FCA0021VVT		7.34E-05		2.41E-06		2.63E-07		1		1.03		Locked Open Manual Valve 1CA21 Transfers Closed

		FCA0039VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA39 Transfers Closed

		FCA0043VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA43 Transfers Closed

		FCA0055VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA55 Transfers Closed

		FCA0059VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA59 Transfers Closed

		FCA015AMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1CA15A Fails to Open

		FCA018BMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1CA18B Fails to Open

		FCA0TDPLHE		8.23E-04		4.06E-05		3.95E-07		1		1.05		Latent Human Error Fails TDP

		FCA0TDPTPR		3.52E-02		2.27E-03		5.16E-07		1.002		1.06		TDP Fails to Run After First Hour

		FCA0TDPTPS		2.90E-03		1.65E-04		4.57E-07		1		1.06		CA TDP Fails to Start

		FCA0TDPTPX		2.43E-03		1.38E-04		4.56E-07		1		1.06		TDP Fails to Run During First Hour

		FCA0TDPTRM		1.29E-02		5.73E-04		3.56E-07		1.001		1.04		CA Turbine-Driven Pump Train In Maintenance or Testing

		FCA161CVV6		5.55E-04		1.63E-05		2.35E-07		1		1.03		MOV 1CA161C (Power Removed) Transfers Closed

		FCA162BAV2		6.87E-05		1.25E-06		1.46E-07		1		1.02		Air Operated Valve 1CA162B Fails to Open

		FCA5380PSO		1.95E-04		4.31E-06		1.77E-07		1		1.02		Pressure Switch 1CAPS5380 Fails to Operate

		FCA5391PSO		1.95E-04		4.31E-06		1.77E-07		1		1.02		Pressure Switch 1CAPS5391 Fails to Operate

		FCACVO2_CCF_ALL		9.06E-08		1.34E-07		1.19E-05		1		2.48		CCF of all components in group 'FCACVO2_CCF'

		FCAMDPALHE		8.23E-04		3.12E-06		3.03E-08		1		1		Latent Human Error Fails MDP 1A

		FCAMDPAMPR		2.39E-04		4.08E-07		1.37E-08		1		1		MDP 1A Fails to Run After First Hour

		FCAMDPAMPS		7.56E-04		2.86E-06		3.03E-08		1		1		MDP 1A Fails to Start

		FCAMDPAMPX		1.84E-04		3.14E-07		1.37E-08		1		1		MDP 1A Fails to Run During the First Hour

		FCAMDPATRM		3.36E-03		2.18E-05		5.19E-08		1		1.01		CA Motor Driven Pump Train 1A in Maintenance or Testing

		FCAMDPBLHE		8.23E-04		2.83E-06		2.76E-08		1		1		Latent Human Error Fails MDP 1B

		FCAMDPBMPR		2.39E-04		4.08E-07		1.37E-08		1		1		MDP 1B Fails to Run After First Hour

		FCAMDPBMPS		7.56E-04		2.60E-06		2.76E-08		1		1		MDP 1B Fails to Start

		FCAMDPBMPX		1.84E-04		3.14E-07		1.37E-08		1		1		MDP 1B Fails to Run During the First Hour

		FCAMDPBTRM		3.36E-03		2.21E-05		5.26E-08		1		1.01		CA Motor-Driven Pump Train 1B in Maintenance or Testing

		FCAMPS1_CCF_1_2		5.17E-05		1.24E-05		1.92E-06		1		1.24		CCF of two components: FCAMDPAMPS & FCAMDPBMPS

		FCAMV21_CCF_1_2		2.54E-06		1.32E-07		4.18E-07		1		1.05		CCF of two components: FCA015AMV2 & FCA018BMV2

		FCAPVR1_CCF_1_2		1.00E-05		4.85E-07		3.88E-07		1		1.05		CCF of two components: FCA0TDPPVR & FCAMDPAPVR

		FCAPVR1_CCF_1_2_3		3.89E-06		9.32E-06		1.92E-05		1		3.4		CCF of three components: FCA0TDPPVR & FCAMDPAPVR & FCAMDPBPVR

		FCAPVR1_CCF_1_3		1.00E-05		4.85E-07		3.88E-07		1		1.05		CCF of two components: FCA0TDPPVR & FCAMDPBPVR

		FCAPVR1_CCF_2_3		1.00E-05		1.28E-06		1.02E-06		1		1.13		CCF of two components: FCAMDPAPVR & FCAMDPBPVR

		FCAPVS1_CCF_1_2_3		4.34E-06		1.17E-05		2.16E-05		1		3.7		CCF of three components: FCA0TDPPVS & FCAMDPAPVS & FCAMDPBPVS

		FCAPVS1_CCF_2_3		3.65E-06		1.90E-07		4.18E-07		1		1.05		CCF of two components: FCAMDPAPVS & FCAMDPBPVS

		FCATHR1DHE		1.00E+00		1.70E-04		1.36E-09		1		1		Operator Fails to Manually Throttle Auxiliary FW Flow In Control Room

		FCATHRODHE		1.00E+00		7.78E-04		6.24E-09		1.001		1		Operator Fails to Manually Throttle the Auxiliary FW Flow

		FL_TAGS		1.00E+00		1.00E+00		8.01E-06		1.00E+30		1		Turn on Toggle for Sequence Level Quantification

		FLG_SI_CROSSTIE		1.00E+00		1.01E-02		8.11E-08		1.01		1		SEAL INJECTION - REMOVE UNIT CROSSTIE CREDIT

		FRN0400VV4		3.29E-04		8.57E-07		2.09E-08		1		1		Locked Open Manual Valve 1RN400 Transfers Closed

		FRN069AMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1RN69A Fails to Open

		FRN1158VV6		5.55E-04		1.63E-05		2.35E-07		1		1.03		Manual Valve 1RN1158 Transfers Closed

		FRN162BMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1RN162B Fails to Open

		FRNMV21_CCF_1_2		9.76E-06		1.24E-06		1.02E-06		1		1.13		CCF of two components: FRN069AMV2 & FRN162BMV2

		HND058AMVO		5.28E-04		1.59E-06		2.41E-08		1		1		Motor Operated Valve 1ND58A Fails to Open

		HNVCCPBCPS		9.09E-04		6.92E-07		6.10E-09		1		1		NV Pump 1B  Fails To Start On Demand

		HNVCCPBLHE		1.30E-03		9.89E-07		6.10E-09		1		1		Latent Human Error Fails CCP 1B

		HNVCCPBTRM		1.32E-02		1.65E-05		1.00E-08		1		1		Train Maintenance NV Train B

		HNVNPSHDEX		1.00E+00		1.43E-04		1.15E-09		1		1		NV Pump Fails Due to Inadequate NPSH

		HRMWSTKDEX		1.00E-02		7.78E-06		6.23E-09		1		1		Makeup to The VCT From The RMWST Fails

		HWT20_1RN1		7.88E-04		7.79E-04		7.92E-06		1.001		1.99		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT20AVI0DC		2.81E-02		3.58E-04		1.02E-07		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT20DG1A		6.53E-04		1.72E-04		2.11E-06		1		1.26		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT20DG1B		6.53E-04		1.92E-04		2.36E-06		1		1.29		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT20FWLINE		1.28E-02		1.68E-01		1.05E-04		1.201		13.94		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT20FWST		1.13E-01		6.86E-03		4.88E-07		1.007		1.05		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT20MSLINE		3.69E-02		4.84E-01		1.05E-04		1.936		13.62		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT20TDPEX		4.18E-04		1.51E-05		2.88E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT30_1RN1		2.45E-03		3.42E-04		1.12E-06		1		1.14		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT30AVI0DC		8.73E-02		2.72E-04		2.50E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT30DG1A		2.03E-03		8.76E-05		3.46E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT30DG1B		2.03E-03		1.15E-04		4.55E-07		1		1.06		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT30FWLINE		3.98E-02		7.00E-02		1.41E-05		1.075		2.69		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT30FWST		3.51E-01		3.02E-03		6.90E-08		1.003		1.01		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT30MSLINE		1.15E-01		2.02E-01		1.41E-05		1.253		2.56		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT30TDPEX		1.32E-03		9.34E-06		5.66E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT40_1RN1		2.80E-03		5.12E-05		1.47E-07		1		1.02		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT40AVI0DC		9.98E-02		3.85E-05		3.09E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT40DG1A		2.32E-03		1.08E-05		3.74E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT40DG1B		2.32E-03		1.57E-05		5.41E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT40FWLINE		4.55E-02		1.06E-02		1.87E-06		1.011		1.22		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT40FWST		4.01E-01		4.51E-04		9.00E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT40MSLINE		1.31E-01		3.06E-02		1.87E-06		1.032		1.2		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT40TDPEX		1.37E-03		1.07E-06		6.25E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT50_1RN1		5.08E-03		7.77E-06		1.23E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT50AVI0DC		1.81E-01		7.80E-06		3.46E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT50DG1A		4.21E-03		1.65E-06		3.15E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT50DG1B		4.21E-03		2.79E-06		5.32E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT50FWLINE		8.24E-02		1.54E-03		1.50E-07		1.002		1.02		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT50FWST		7.27E-01		6.75E-05		7.44E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT50MSLINE		2.38E-01		4.45E-03		1.50E-07		1.004		1.01		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT50TDPEX		5.95E-03		5.65E-07		7.62E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT60AVI0DC		2.93E-01		1.66E-07		4.54E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT60FWLINE		1.34E-01		3.50E-05		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT60FWST		1.00E+00		3.13E-07		2.51E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT60MSLINE		3.85E-01		1.01E-04		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		INI001AHPR		5.27E-04		1.58E-06		2.41E-08		1		1		High Pressure Injection (NI) Pump 1A Fails To Run Remainder of Mission Time

		INI001AHPS		7.45E-04		2.49E-06		2.68E-08		1		1		High Pressure Injection (NI) Pump 1A Fails To Start

		INI001ALHE		8.00E-03		6.35E-05		6.36E-08		1		1.01		Latent Human Error Fails NI Pump A

		INI001ATRM		4.38E-03		1.70E-05		3.11E-08		1		1		NI Train 1A in Maintenance

		INI001BHPR		5.27E-04		7.91E-07		1.20E-08		1		1		High Pressure Injection (NI) Pump 1B Fails To Run For Remainder of Mission Time

		INI001BHPS		7.45E-04		1.12E-06		1.20E-08		1		1		High Pressure Injection (NI) Pump 1B Fails To Start

		INI001BLHE		8.00E-03		2.98E-05		2.99E-08		1		1		NI Header 1B Latent Human Error

		INI001BTRM		4.38E-03		8.32E-06		1.52E-08		1		1		NI Train 1B in Maintenance

		INI0117VVT		4.29E-04		1.29E-06		2.41E-08		1		1		Manual Valve 1NI117 Transfers Closed

		INI0149VVT		4.29E-04		6.45E-07		1.20E-08		1		1		Manual Valve 1NI149 Transfers Closed

		INI115BMVC		3.37E-04		2.74E-07		6.52E-09		1		1		Motor Operated Valve 1NI115B Fails to Close

		INI136BMVO		5.28E-04		7.93E-07		1.20E-08		1		1		Motor Operated Valve NI136B Fails to Open

		INI144BMVC		3.37E-04		2.74E-07		6.52E-09		1		1		Motor Operated Valve NI144B Fails to Close

		INI147AMVC		3.37E-04		5.48E-07		1.30E-08		1		1		Motor Operated Valve NI147A Fails to Close

		INI332AMVO		5.28E-04		1.59E-06		2.41E-08		1		1		Motor Operated Valve 1NI332A Fails To Open On Demand

		JDG001ADGR		1.77E-02		6.14E-03		2.78E-06		1.006		1.34		Diesel Generator 1A Fails to Run Remainder of Mission Time

		JDG001ADGS		2.87E-03		9.54E-04		2.66E-06		1.001		1.33		Diesel Generator 1A Fails To Start

		JDG001ADGX		2.59E-03		8.56E-04		2.65E-06		1.001		1.33		Diesel Generator  Fails to Run During the First Hour

		JDG001ALHE		8.00E-04		2.49E-04		2.49E-06		1		1.31		Latent Human Error on Diesel Generator 1A

		JDG001ATRM		1.50E-02		3.68E-03		1.97E-06		1.004		1.24		Diesel Generator 1A In Maintenance Or Testing

		JDG001BDGR		1.77E-02		6.98E-03		3.16E-06		1.007		1.39		Diesel Generator 1B Fails To Run Remainder of Mission Time

		JDG001BDGS		2.87E-03		1.09E-03		3.05E-06		1.001		1.38		Diesel Generator 1B Fails To Start

		JDG001BDGX		2.59E-03		9.80E-04		3.03E-06		1.001		1.38		D/G 1B Fails to Run First Hour

		JDG001BLHE		8.00E-04		2.86E-04		2.87E-06		1		1.36		Latent Human Error on Diesel Generator 1B

		JDG001BTRM		1.50E-02		4.47E-03		2.39E-06		1.004		1.29		Diesel Generator 1B In Maintenance Or Testing

		JDG1BOARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Relay DC(BOA) Fails to Pick Up

		JDG1BOBRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Relay DC(BOB) Fails to Pick Up

		JDG1RGARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		DG1A Restart Relay FA(RGA) Fails to Pick Up

		JDG1RGBRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		DG1B Restart Relay FA(RGB) Fails to Pick Up

		JDG1RRARYU		1.94E-05		3.03E-06		1.25E-06		1		1.16		Reset Relay EB(RRA) Spuriously Picks Up [not tested]

		JDG1RRBRYU		1.94E-05		3.84E-06		1.58E-06		1		1.2		Reset Relay EB(RRB) Spuriously Picks Up [not tested]

		JDGA4CCSW0		5.52E-05		1.24E-05		1.81E-06		1		1.23		Reset Switch 4CC(A) Transfers Position [not tested]

		JDGAF1BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Logic Timer Relay 1B AF(LT2At) Fails on Demand

		JDGAFLTRY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Logic Timer Relay AF(LT2At) 1A Fails on Demand

		JDGATRADYF		6.22E-06		7.10E-07		9.15E-07		1		1.11		Relay 2TRA(A) Spuriously Drops Out During Run

		JDGB4CCSW0		5.52E-05		1.47E-05		2.14E-06		1		1.27		Reset Switch 4CC(B) Transfers Position [not tested]

		JDGBTRADYF		6.22E-06		8.93E-07		1.15E-06		1		1.14		Relay 2TRA(B) Spuriously Drops Out During Run

		JDGCBO1_CCF_1_2		3.48E-05		2.10E-04		4.83E-05		1		7.02		CCF of two components: JDGETA1CBO & JDGETB1CBO

		JDGDGR1_CCF_1_2		5.42E-04		3.30E-03		4.88E-05		1.003		7.09		CCF of two components: JDG001ADGR & JDG001BDGR

		JDGDGS1_CCF_1_2		6.46E-05		3.91E-04		4.85E-05		1		7.05		CCF of two components: JDG001ADGS & JDG001BDGS

		JDGDGX1_CCF_1_2		5.82E-05		3.52E-04		4.85E-05		1		7.05		CCF of two components: JDG001ADGX & JDG001BDGX

		JDGE135SW0		5.52E-05		1.24E-05		1.81E-06		1		1.23		Reset Switch EG135 Transfers Position [not tested]

		JDGE136SW0		5.52E-05		1.47E-05		2.14E-06		1		1.27		Reset Switch EG 136 Transfers Position [not tested]

		JDGEDA6CBT		3.27E-06		2.77E-07		6.78E-07		1		1.08		Breaker EVDA-6 Transfers Open

		JDGEDD6CBT		3.27E-06		2.77E-07		6.78E-07		1		1.08		Breaker EVDD-6 Transfers Open

		JDGEDGABCF		3.60E-05		7.36E-06		1.64E-06		1		1.2		Battery Charger  EDGA Fails to Operate

		JDGEDGBBCF		3.60E-05		8.87E-06		1.97E-06		1		1.25		Battery Charger  EDGB Fails to Operate

		JDGEF1BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Relay EF(LT1A) 1B Fails on Demand

		JDGEFLTRY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Relay EF(LT1A) 1A Fails on Demand

		JDGETA1CBO		7.24E-04		2.23E-04		2.47E-06		1		1.31		Breaker ETA-1 Fails to Open

		JDGETB1CBO		7.24E-04		2.57E-04		2.85E-06		1		1.36		Breaker ETB-1 Fails to Open

		JDGFNR1_CCF_1_2		6.30E-06		7.19E-07		9.15E-07		1		1.11		CCF of two components: JVD01A1FNR & JVD01A2FNR

		JDGFNR1_CCF_1_2_3		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNR & JVD01A2FNR & JVD01B1FNR

		JDGFNR1_CCF_1_2_4		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNR & JVD01A2FNR & JVD01B2FNR

		JDGFNR1_CCF_1_3		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNR & JVD01B1FNR

		JDGFNR1_CCF_1_3_4		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNR & JVD01B1FNR & JVD01B2FNR

		JDGFNR1_CCF_1_4		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNR & JVD01B2FNR

		JDGFNR1_CCF_2_3		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNR & JVD01B1FNR

		JDGFNR1_CCF_2_3_4		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A2FNR & JVD01B1FNR & JVD01B2FNR

		JDGFNR1_CCF_2_4		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNR & JVD01B2FNR

		JDGFNR1_CCF_3_4		6.30E-06		9.05E-07		1.15E-06		1		1.14		CCF of two components: JVD01B1FNR & JVD01B2FNR

		JDGFNR1_CCF_ALL		2.70E-06		1.44E-05		4.28E-05		1		6.34		CCF of all components in group 'JDGFNR1_CCF'

		JDGFNS1_CCF_1_2		1.01E-05		1.15E-06		9.15E-07		1		1.11		CCF of two components: JVD01A1FNS & JVD01A2FNS

		JDGFNS1_CCF_1_2_3		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A1FNS & JVD01A2FNS & JVD01B1FNS

		JDGFNS1_CCF_1_2_4		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A1FNS & JVD01A2FNS & JVD01B2FNS

		JDGFNS1_CCF_1_3		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A1FNS & JVD01B1FNS

		JDGFNS1_CCF_1_3_4		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A1FNS & JVD01B1FNS & JVD01B2FNS

		JDGFNS1_CCF_1_4		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A1FNS & JVD01B2FNS

		JDGFNS1_CCF_2_3		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A2FNS & JVD01B1FNS

		JDGFNS1_CCF_2_3_4		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A2FNS & JVD01B1FNS & JVD01B2FNS

		JDGFNS1_CCF_2_4		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A2FNS & JVD01B2FNS

		JDGFNS1_CCF_3_4		1.01E-05		1.45E-06		1.15E-06		1		1.14		CCF of two components: JVD01B1FNS & JVD01B2FNS

		JDGFNS1_CCF_ALL		4.31E-06		2.45E-05		4.55E-05		1		6.68		CCF of all components in group 'JDGFNS1_CCF'

		JDGFNX1_CCF_1_2		5.98E-06		6.83E-07		9.15E-07		1		1.11		CCF of two components: JVD01A1FNX & JVD01A2FNX

		JDGFNX1_CCF_1_2_3		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNX & JVD01A2FNX & JVD01B1FNX

		JDGFNX1_CCF_1_2_4		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNX & JVD01A2FNX & JVD01B2FNX

		JDGFNX1_CCF_1_3		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNX & JVD01B1FNX

		JDGFNX1_CCF_1_3_4		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNX & JVD01B1FNX & JVD01B2FNX

		JDGFNX1_CCF_1_4		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNX & JVD01B2FNX

		JDGFNX1_CCF_2_3		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNX & JVD01B1FNX

		JDGFNX1_CCF_2_3_4		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A2FNX & JVD01B1FNX & JVD01B2FNX

		JDGFNX1_CCF_2_4		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNX & JVD01B2FNX

		JDGFNX1_CCF_3_4		5.98E-06		8.59E-07		1.15E-06		1		1.14		CCF of two components: JVD01B1FNX & JVD01B2FNX

		JDGFNX1_CCF_ALL		2.56E-06		1.36E-05		4.24E-05		1		6.3		CCF of all components in group 'JDGFNX1_CCF'

		JDGHRAARYT		1.36E-05		1.72E-06		1.01E-06		1		1.13		Relay HRA(AA) Transfers Position

		JDGHRABRYT		1.36E-05		2.29E-06		1.35E-06		1		1.17		Relay HRA(AB) Transfers Position

		JDGLRA2RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Blackout Logic Relay DA(LRA2) Fails to Pick Up

		JDGLRB1RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Blackout Logic Relay DA(LRB1) Fails To Pick Up

		JDGLRB2RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Blackout Logic Relay DA(LRB2) Fails to Pick Up

		JDGLSA1RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Load Shed Relay AB(LSA1) Fails to Operate

		JDGLSA2RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Load Shed Relay AA(LSA2) Fails To Pick Up

		JDGLSATDYF		9.95E-05		2.46E-05		1.98E-06		1		1.25		Relay GC(LSAT) Spuriously Picks Up

		JDGLSATRY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Load Shed Timer Relay GC(LSAT) Fails To Pick Up

		JDGLSB1RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Load Shed Relay AB(LSB1) Fails to Operate

		JDGLSB2RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Load Shed Relay AA(LSB2) Fails To Operate

		JDGLSBTDYF		9.95E-05		2.89E-05		2.33E-06		1		1.29		Relay GC(LSBT) Spuriously Picks Up

		JDGLSBTRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Load Shed Timer Relay GC(LSBT) Fails To Pick Up

		JDGLSTXRY0		1.10E-05		1.39E-06		1.01E-06		1		1.13		Relay  CG(LSATx) Fails to Operate [not tested]

		JDGLSXBRY0		1.10E-05		1.85E-06		1.35E-06		1		1.17		Relay CG(LSBTx)  Fails to Operate [not tested]

		JDGLT1ARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Logic Timer Relay FD(LT1A)  Fails on Demand

		JDGLT1BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Logic Timer Relay FD(LT1B) Fails to Pick Up

		JDGLT2ARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Logic Timer Relay EC(LT2A) Fails on Demand

		JDGLT2BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Logic Timer Relay EC(LT2B) Fails to Pick Up

		JDGRA01RY4		3.16E-05		7.70E-07		1.95E-07		1		1.02		Load Actuate Relay 2CA(RA1) Fails to Pick Up

		JDGRA02RY4		3.16E-05		1.32E-06		3.35E-07		1		1.04		Relay 2DA(RA2) Fails to Pick Up

		JDGRA07RY4		3.16E-05		7.70E-07		1.95E-07		1		1.02		Relay 2IA(RA7) Fails to Pick Up

		JDGRB01RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Load Actuate Relay 2CA(RB1) Fails to Pick Up

		JDGRB02RY4		3.16E-05		2.64E-06		6.70E-07		1		1.08		Relay 2DA(RB2) Fails to Pick Up

		JDGRD1ADMT		6.46E-06		7.37E-07		9.15E-07		1		1.11		Relief Damper DGR-RAID-1A Transferes Closed

		JDGRD1BDMT		6.46E-06		9.27E-07		1.15E-06		1		1.14		Relief Damper DGR-RAID-1B Transferes Closed

		JDGRD1CDMT		6.46E-06		7.37E-07		9.15E-07		1		1.11		Relief Damper DGR-RAID-1C Transferes Closed

		JDGRD1DDMT		6.46E-06		9.27E-07		1.15E-06		1		1.14		Relief Damper DGR-RAID-1D Transferes Closed

		JDGTAA1RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Diesel Start Auxiliary Relay 2TRA1(A) Fails to Pick Up

		JDGTAB1RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Diesel Start Auxiliary Relay 2TRA1(B)Fails to Pick Up

		JDGTRA1DYF		6.22E-06		7.10E-07		9.15E-07		1		1.11		Relay FC(TRA1) Spuriously Picks Up

		JDGTRB1DYF		6.22E-06		8.93E-07		1.15E-06		1		1.14		Relay FC(TRB1) Spuriously Picks Up

		JRN070AMV2		3.57E-04		1.02E-04		2.30E-06		1		1.29		Motor Operated Valve RN70A Fails to Open

		JRN073AMV4		1.07E-05		1.35E-06		1.01E-06		1		1.13		Motor Operated Valve RN73A Transfers Position

		JRN171BMV2		3.57E-04		1.19E-04		2.67E-06		1		1.33		Motor Operated Valve RN171B Fails to Open

		JRN174BMV4		1.07E-05		1.80E-06		1.35E-06		1		1.17		Motor Operated Valve RN174B Transfers Position

		JRNMV21_CCF_1_2		9.76E-06		5.70E-05		4.68E-05		1		6.84		CCF of two components: JRN070AMV2 & JRN171BMV2

		JSFFUELDEX		5.30E-06		3.01E-05		4.55E-05		1		6.68		Common Cause Failure of Both EDGs and SSF Diesel (Fuel Delivery)

		JVD01A1FNR		1.05E-03		3.35E-04		2.55E-06		1		1.32		Fan DSF-1A Fails To Run Remainder of Mission Time

		JVD01A1FNS		8.19E-04		2.55E-04		2.49E-06		1		1.31		Fan DSF-1A Fails To Start

		JVD01A1FNX		1.00E-03		3.16E-04		2.54E-06		1		1.32		Standby Fan 1A1 Fails to Run During the First Hour

		JVD01A2FNR		1.05E-03		3.35E-04		2.55E-06		1		1.32		Fan DSF-1C Fails To Run Remainder of Mission Time

		JVD01A2FNS		8.19E-04		2.55E-04		2.49E-06		1		1.31		Fan DSF-1C Fails To Start

		JVD01A2FNX		1.00E-03		3.16E-04		2.54E-06		1		1.32		Standby Fan 1A2 Fails to Run During the First Hour

		JVD01B1FNR		1.05E-03		3.85E-04		2.93E-06		1		1.36		Fan DSF-1B Fails To Run Remainder of Mission Time

		JVD01B1FNS		8.19E-04		2.94E-04		2.87E-06		1		1.36		Fan DSF-1B Fails To Start

		JVD01B1FNX		1.00E-03		3.64E-04		2.92E-06		1		1.36		Standby Fan  1B1 Fails to Run During the First Hour

		JVD01B2FNR		1.05E-03		3.85E-04		2.93E-06		1		1.36		Fan DSF-1D Fails To Run Remainder of Mission Time

		JVD01B2FNS		8.19E-04		2.94E-04		2.87E-06		1		1.36		Fan DSF-1D Fails To Start

		JVD01B2FNX		1.00E-03		3.64E-04		2.92E-06		1		1.36		Standby Fan 1B2 Fails to Run During the First Hour

		KKC001BTRM		7.27E-03		1.97E-05		2.17E-08		1		1		KC Train 1B in Testing or Maintenance

		KKC01A1PPS		7.41E-04		7.00E-07		7.57E-09		1		1		KC 1A1 Pump Fails To Start

		KKC01A2PPS		7.41E-04		7.00E-07		7.57E-09		1		1		KC 1A2 Pump Fails To Start

		KKC01B1PPS		7.41E-04		7.99E-07		8.64E-09		1		1		KC 1B1 Pump Fails To Start

		KKC01B2PPS		7.41E-04		7.99E-07		8.64E-09		1		1		KC 1B2 Pump Fails to Start

		KRN187BMV2		3.57E-04		2.16E-07		4.85E-09		1		1		Motor Operated Valve 1RN187B Fails to Open

		LFW027AVVT		2.35E-05		1.73E-07		5.90E-08		1		1.01		MOV FW27A (Power Removed) Transfers Position

		LKC056AMVO		5.28E-04		2.70E-07		4.10E-09		1		1		Motor-Operated Valve KC56A Fails to Open

		LKC081BMVO		5.28E-04		1.35E-07		2.05E-09		1		1		Motor Operated Valve KC81B Fails to Open

		LND0009VVT		7.34E-05		6.28E-07		6.85E-08		1		1.01		Manual Valve ND9 Transfers Position

		LND0011VVT		7.34E-05		6.28E-07		6.85E-08		1		1.01		Manual Valve ND11 Transfers Position

		LND001AHXF		6.29E-04		1.62E-05		2.06E-07		1		1.03		Heat Exchanger ND1A Fails to Function

		LND001ALHE		4.00E-05		6.84E-07		1.37E-07		1		1.02		Latent Human Error on ND Train 1A

		LND001ALPR		2.10E-04		4.45E-06		1.70E-07		1		1.02		Low Pressure Injection Pump ND1A Fails To Run Remainder of Mission Time

		LND001ALPS		7.52E-04		2.01E-05		2.14E-07		1		1.03		Low Pressure Injection Pump ND1A Fails

		LND001ALPX		1.19E-04		2.04E-06		1.37E-07		1		1.02		Low Pressure Injection Pump ND1A Fails to run for first hour

		LND001ATRM		5.25E-03		1.55E-04		2.36E-07		1		1.03		Train Maintenance ND Train 1A

		LND001BHXF		6.29E-04		8.08E-06		1.03E-07		1		1.01		Heat Exchanger ND1B Fails to Function

		LND001BLHE		4.00E-05		3.42E-07		6.85E-08		1		1.01		Latent Human Error on ND Train 1B

		LND001BLPR		2.10E-04		2.22E-06		8.49E-08		1		1.01		Low Pressure Injection Pump ND1B Fails to Run For Remainder of Mission Time

		LND001BLPS		7.52E-04		9.93E-06		1.06E-07		1		1.01		Low Pressure Injection Pump ND1B Fails to Start

		LND001BLPX		1.19E-04		1.02E-06		6.85E-08		1		1.01		Low Pressure Injection Pump ND1B Fails to run for first hour

		LND001BTRM		5.25E-03		7.67E-05		1.17E-07		1		1.01		ND Train 1B Unavailable Due to Test or Maintenance

		LND0024VVT		7.34E-05		1.26E-06		1.37E-07		1		1.02		Manual Valve ND24 Transfers Position

		LND0026VVT		7.34E-05		1.26E-06		1.37E-07		1		1.02		Manual Valve ND26 Transfers Position

		LND067BMVO		5.28E-04		6.44E-06		9.78E-08		1		1.01		Motor Operated Valve ND67B Fails to Open

		LND068AMVO		5.28E-04		1.29E-05		1.96E-07		1		1.02		Motor Operated Valve ND68A Fails to Open

		LND5040PSO		1.95E-04		3.89E-06		1.60E-07		1		1.02		Pressure Switch ND5040 Fails to Function

		LND5050PSO		1.95E-04		1.95E-06		8.00E-08		1		1.01		Flow Transmitter ND5050 Fails to Function

		LNDAHUAFNR		1.05E-03		2.86E-05		2.18E-07		1		1.03		ND Pump 1A AHU Fails to Run Remainder of Mission Time

		LNDAHUAFNS		8.19E-04		2.19E-05		2.14E-07		1		1.03		ND Pump 1A AHU Fails to Start

		LNDAHUAFNX		1.00E-03		2.71E-05		2.18E-07		1		1.03		ND Pump 1A AHU Fails to run for First Hour

		LNDAHUBFNR		1.05E-03		1.40E-05		1.07E-07		1		1.01		ND Pump 1B AHU Fails to Run For Remainder of Mission Time

		LNDAHUBFNS		8.19E-04		1.08E-05		1.06E-07		1		1.01		ND Pump 1B AHU Fails to Start

		LNDAHUBFNX		1.00E-03		1.33E-05		1.07E-07		1		1.01		ND Pump 1B AHU Fails to run for First Hour

		LNDFNR1_CCF_1_2		2.70E-05		5.74E-07		1.70E-07		1		1.02		CCF of two components: LNDAHUAFNR & LNDAHUBFNR

		LNDFNS1_CCF_1_2		4.31E-05		1.42E-06		2.65E-07		1		1.03		CCF of two components: LNDAHUAFNS & LNDAHUBFNS

		LNDFNX1_CCF_1_2		2.56E-05		1.89E-07		5.90E-08		1		1.01		CCF of two components: LNDAHUAFNX & LNDAHUBFNX

		LNDLPS1_CCF_1_2		3.07E-05		6.52E-07		1.70E-07		1		1.02		CCF of two components: LND001ALPS & LND001BLPS

		LNI184BLLT		9.36E-05		8.01E-07		6.85E-08		1		1.01		Limit Switch NI184B Transfers to Open and Interlocks ND4B

		LNI184BMVO		5.28E-04		6.44E-06		9.78E-08		1		1.01		Motor-Operated Sump Valve NI184B Fails to Open

		LNI185ALLT		9.36E-05		1.60E-06		1.37E-07		1		1.02		Limit Switch NI185A Transfers to Open and Interlocks ND19A

		LNI185AMVO		5.28E-04		1.29E-05		1.96E-07		1		1.02		Motor Operated Sump Valve NI185A Fails to Open

		LRN0133VV4		8.44E-05		1.44E-06		1.37E-07		1		1.02		Manual Valve 1RN133 Transfers Position

		LRN0234VV4		8.44E-05		7.22E-07		6.85E-08		1		1.01		Manual Valve 1RN234 Transfers Position

		LRN0949VV4		8.44E-05		1.44E-06		1.37E-07		1		1.02		Manual Valve 1RN949 Transfers Position

		LRN0954VV4		8.44E-05		7.22E-07		6.85E-08		1		1.01		Manual Valve 1RN954 Transfers Position

		LRN130AAV2		6.87E-05		1.18E-06		1.37E-07		1		1.02		Air Operated Valve 1RN130A Fails to Open on Demand

		LRN231BAV2		6.87E-05		5.88E-07		6.85E-08		1		1.01		Air Operated Valve 1RN231B Fails to Open

		PAC1ETABLF		6.07E-06		6.93E-07		9.15E-07		1		1.11		4160 V ac Switchgear 1ETA Fails

		PAC1ETBBLF		6.07E-06		8.72E-07		1.15E-06		1		1.14		4160 V ac Switchgear 1ETB Fails

		PAC2MXHTRM		6.10E-04		3.02E-05		3.97E-07		1		1.05		Unscheduled Maintenance on MCC 2EMXH

		PACELXCBLF		6.07E-06		1.79E-07		2.36E-07		1		1.03		600 V ac Load Center 1ELXC Fails

		PACELXDBLF		6.07E-06		3.58E-07		4.73E-07		1		1.06		600 V ac Load Center 1ELXD Fails

		PACEMXCMCC		5.81E-06		1.71E-07		2.36E-07		1		1.03		600 V ac Motor Control Center 1EMXC Fails

		PACEMXDMCC		5.81E-06		3.43E-07		4.73E-07		1		1.06		600 V ac Motor Control Center 1EMXD Fails

		PACETA3CBC		6.29E-04		5.09E-05		6.48E-07		1		1.08		4160 V ac Breaker 1ETA-3 Fails to Close

		PACETB3CBC		6.29E-04		4.44E-05		5.65E-07		1		1.07		4160 V ac Breaker 1ETB-3 Fails to Close

		PACTA16CBC		6.29E-04		2.82E-05		3.60E-07		1		1.04		4160 V ac Breaker 1ETA-16 Fails to Close

		PACTB14CBC		6.29E-04		3.11E-05		3.97E-07		1		1.05		4160 V ac Breaker 2ETB-14 Fails to Close

		PACTB16CBC		6.29E-04		5.65E-05		7.19E-07		1		1.09		4160 V ac Breaker 1ETB-16 Fails to Close

		RNC031BDEX		1.38E-03		1.68E-06		9.76E-09		1		1		PORV Block Valve 1NC31B is Closed During Operation

		RNC031BMVC		3.37E-04		1.47E-05		3.50E-07		1		1.04		Motor Operated Valve 1NC31B Fails to Close

		RNC032BPRC		2.00E-02		3.47E-03		1.39E-06		1.003		1.17		PORV 1NC32B Fails to Close

		RNC032BPRO		3.48E-03		4.73E-06		1.09E-08		1		1		PORV 1NC32B Fails to Open (First Demand)

		RNC033ADEX		1.38E-03		5.64E-06		3.28E-08		1		1		PORV Block Valve 1NC33A is Closed During Operation

		RNC033AMVC		3.37E-04		1.47E-05		3.50E-07		1		1.04		Motor Operated Valve 1NC33A Fails to Close

		RNC034APRC		2.00E-02		3.54E-03		1.42E-06		1.004		1.17		PORV 1NC34A Fails to Close

		RNC034APRO		3.48E-03		1.72E-05		3.95E-08		1		1		PORV 1NC34A Fails to Open (First Demand)

		RNC035BDEX		1.38E-03		1.68E-06		9.76E-09		1		1		PORV Block Valve 1NC35B is Closed During Operation

		RNC035BMVC		3.37E-04		1.47E-05		3.50E-07		1		1.04		Motor-Operated Block Valve 1NC35B Fails to Close

		RNC036BPRC		2.00E-02		3.47E-03		1.39E-06		1.003		1.17		PORV 1NC36B Fails to Close on Demand

		RNC036BPRO		3.48E-03		4.73E-06		1.09E-08		1		1		PORV 1NC36B Fails to Open (First Demand)

		RNCBLKVDHE		1.00E+00		6.78E-04		5.44E-09		1.001		1		Failure to Close a PORV Block Valve When Required

		RNCPORVTRM		4.68E-03		1.31E-03		2.24E-06		1.001		1.28		Auto-Actuation Of PORVs Unavailable Due To Test Or Maintenance

		RNCPRO1_CCF_1_2		7.85E-05		1.37E-06		1.40E-07		1		1.02		CCF of two components: RNC032BPRO & RNC034APRO

		RNCPRO1_CCF_1_2_3		8.26E-05		2.22E-05		2.15E-06		1		1.27		CCF of three components: RNC032BPRO & RNC034APRO & RNC036BPRO

		RNCPRO1_CCF_1_3		7.85E-05		1.37E-06		1.40E-07		1		1.02		CCF of two components: RNC032BPRO & RNC036BPRO

		RNCPRO1_CCF_2_3		7.85E-05		1.37E-06		1.40E-07		1		1.02		CCF of two components: RNC034APRO & RNC036BPRO

		RNCS32BPRO		6.96E-02		1.25E-04		1.44E-08		1		1		PORV 1NC32B Fails to Open (Subsequent Demands)

		RNCS34APRO		6.96E-02		5.13E-04		5.91E-08		1.001		1.01		PORV 1NC34A Fails to Open (Subsequent Demands)

		RNCS36BPRO		6.96E-02		1.25E-04		1.44E-08		1		1		PORV 1NC36B Fails to Open (Subsequent Demands)

		RNI0051VVT		4.29E-04		2.91E-07		5.44E-09		1		1		Manual Valve 1NI51 Transfers Closed

		RNI0062VVT		4.29E-04		1.95E-06		3.65E-08		1		1		Manual Valve 1NI62 Transfers Closed

		RNI430AMVO		5.28E-04		6.50E-07		9.86E-09		1		1		Motor Operated Valve 1NI430A Fails to Open

		RNI431BMVO		5.28E-04		2.69E-06		4.09E-08		1		1.01		Motor Operated Valve 1NI431B Fails to Open

		RNIMVO1_CCF_1_2		2.78E-05		1.55E-06		4.46E-07		1		1.06		CCF of two components: RNI430AMVO & RNI431BMVO

		RVI0261VVT		4.29E-04		8.14E-07		1.52E-08		1		1		Manual Valve 1VI261 Transfers Closed

		RVI0264VVT		4.29E-04		8.41E-06		1.57E-07		1		1.02		Manual Valve 1VI264 Transfers Closed

		RVI0367RGT		2.18E-02		1.20E-04		4.41E-08		1		1.01		Pressure Regulating Valve 1VI367 Fails

		RVI0371RGT		2.18E-02		2.44E-04		8.98E-08		1		1.01		Pressure Regulating Valve 1VI371 Fails

		RVIPORVDHE		1.00E+00		1.52E-03		1.21E-08		1.002		1		Operators Fail to Restore VI or Backup Nitrogen to PORVs

		SNS0DRNLHE		3.60E-05		1.19E-06		2.65E-07		1		1.03		Drains from upper to lower containment left closed due to la

		SNSRECIDHE		1.00E+00		9.99E-06		8.00E-11		1		1		Operators fail to align NS for recirculation cooling or containment over-pressur

		SNSTRNBLHE		8.00E-03		4.97E-07		4.98E-10		1		1		Latent Human Error Fails NS Train 1B

		SNSTRNBTRM		1.26E-02		7.83E-07		4.98E-10		1		1		NS Train 1B Unavailable Due to Test or Maintenance

		SX00LPRDHE		1.00E+00		4.66E-05		3.73E-10		1		1		Failure to Cooldown and Depressurize to LPR Prior to FWST Depletion

		T0LARGEDEX		2.50E-03		9.44E-05		3.02E-07		1		1.04		RCP LOCA is Large

		T0SMALLDEX		1.00E-02		4.07E-04		3.26E-07		1		1.04		RCP LOCA is Small

		TAG-HWT-HE		1.00E+00		1.45E-04		1.16E-09		1		1		Human Event Failed Due to HW impact

		TAG-HWTSSF-HE		1.00E+00		1.01E-02		8.11E-08		1.01		1		SSF Assumed failed for High Winds

		TAG-TBP		1.00E+00		2.62E-05		2.10E-10		1		1		TBP

		TAG-TBU		1.00E+00		9.70E-01		7.78E-06		33.712		1		TBU

		TAG-TBX		1.00E+00		1.40E-03		1.12E-08		1.001		1		TBX

		TAG-TOABR		1.00E+00		2.73E-03		2.19E-08		1.003		1		TOABR

		TAG-TOAQRR		1.00E+00		3.79E-03		3.03E-08		1.004		1		TOAQRR

		TAG-TOAQS1RC		1.00E+00		1.15E-03		9.21E-09		1.001		1		TOAQS1R

		TAG-TOAQSR		1.00E+00		8.97E-03		7.19E-08		1.009		1		TOAQSR

		TAG-TQRCX		1.00E+00		6.12E-04		4.90E-09		1.001		1		TQRCX

		TAG-TQRU		1.00E+00		1.03E-02		8.27E-08		1.01		1		TQRU

		TAG-TQRX		1.00E+00		6.38E-04		5.11E-09		1.001		1		TQRX

		TAG-TQSU		1.00E+00		1.38E-05		1.11E-10		1		1		TQSU

		TAG-TQSX		1.00E+00		1.19E-05		9.56E-11		1		1		TQSX

		TFBLD01DHE		1.00E+00		1.63E-05		1.31E-10		1		1		Operators Fail to Establish Feed and Bleed Cooling

		TMEDIUMDEX		1.98E-01		8.50E-03		3.45E-07		1.009		1.03		RCP LOCA is Medium

		TNCOSRVDEX		1.20E-01		4.87E-03		3.25E-07		1.005		1.04		Pressurizer SRV Fails To Reseat After Relieving Liquid/ Steam

		TRECIRCDHE		1.00E+00		4.44E-04		3.56E-09		1		1		Operators Fail To Establish High Pressure Recirculation

		TSBOCADDHE		1.00E+00		1.15E-03		9.21E-09		1.001		1		Failure to Cooldown and Depressurize During a SBO

		TVSMALLDEX		7.90E-01		1.15E-03		1.17E-08		1.001		1		Very Small Seal LOCA Occurs

		WRN0001VV4		1.80E-06		1.13E-06		5.06E-06		1		1.63		Motor Operated Valve (Power Removed) 1RN1 Transfers Closed

		WRN001AWPR		5.38E-05		1.89E-06		2.82E-07		1		1.04		RN Pump 1A Fails to Run

		WRN001AWPS		5.62E-04		3.49E-05		4.98E-07		1		1.06		RN Pump 1A Fails to Start

		WRN001BWPS		5.62E-04		1.96E-06		2.80E-08		1		1		RN Pump 1B Fails to Start

		WRN009BMV2		3.57E-04		1.64E-05		3.69E-07		1		1.05		Motor Operated Valve 0RN9B Fails to Open

		WRN011BMV1		5.61E-04		2.73E-05		3.89E-07		1		1.05		Motor Operated Valve 0RN11B Fails to Close

		WRN0CR5RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Relay CR5 Fails To Operate On Demand

		WRN152BMV2		3.57E-04		1.64E-05		3.69E-07		1		1.05		Motor Operated Valve 0RN152B Fails to Open

		WRN1BPUTRM		5.24E-03		2.14E-05		3.27E-08		1		1		RN 1B Pump Train is Unavailable Due to Maintenance

		WRN284BMV1		5.61E-04		2.73E-05		3.89E-07		1		1.05		Motor Operated Valve 0RN284B Fails to Close

		WRNBTRNLHE		2.92E-04		1.30E-05		3.56E-07		1		1.04		Latent Human Error RN B Train (Units 1 & 2)

		WRNBTRNTRM		3.17E-03		1.14E-04		2.88E-07		1		1.04		RN B Train is Unavailable Due to Maintenance (Units 1 & 2)

		WRNCR13RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Relay CR13 Fails To Operate On Demand

		WRNUNT2DHE		1.00E+00		2.38E-05		1.90E-10		1		1		Operators Fail to Cross-tie to Unit 2 RN

		WRNWPS1_CCF_1_2		5.32E-06		3.97E-07		5.98E-07		1		1.07		CCF of two components: WRN001AWPS & WRN001BWPS

		WRNWPS1_CCF_1_2_4		1.40E-06		8.86E-07		5.06E-06		1		1.63		CCF of three components: WRN001AWPS & WRN001BWPS & WRN002BWPS

		WRNWPS1_CCF_ALL		1.92E-06		1.21E-06		5.06E-06		1		1.63		CCF of all components in group 'WRNWPS1_CCF'

		XCATHR1DHE		2.61E-03		1.48E-04		4.55E-07		1		1.06		Operator Fails to Manually Throttle Auxiliary FW Flow In Control Room

		XCATHRODHE		5.12E-02		7.66E-04		1.20E-07		1.001		1.01		Operator Fails to Manually Throttle the Auxiliary FW Flow

		XFBLD01DHE		2.01E-02		1.47E-06		5.87E-10		1		1		Operators Fail to Establish Feed and Bleed Cooling

		XNCBLKVDHE		4.72E-03		6.27E-04		1.06E-06		1.001		1.13		Failure to Close a PORV Block Valve When Required

		XNSRECIDHE		5.52E-02		6.97E-06		1.01E-09		1		1		Operators fail to align NS for recirculation cooling or containment over-pressur

		XRECIRCDHE		1.59E-02		2.44E-04		1.23E-07		1		1.02		Operators Fail To Establish High Pressure Recirculation

		XRNUNT2DHE		6.49E-02		8.96E-06		1.11E-09		1		1		Operators Fail to Cross-tie to Unit 2 RN

		XSBOCADDHE		3.45E-02		1.15E-03		2.67E-07		1.001		1.03		Failure to Cooldown and Depressurize During a SBO

		XVIPORVDHE		1.80E-02		1.37E-03		6.09E-07		1.001		1.07		Operators Fail to Restore VI or Backup Nitrogen to PORVs

		XX00LPRDHE		1.35E-02		3.59E-06		2.13E-09		1		1		Failure to Cooldown and Depressurize to LPR Prior to FWST Depletion

		YSVMPO1_CCF_ALL		3.02E-05		1.69E-07		4.50E-08		1		1.01		CCF of all components in group 'ysvmpo1_ccf'

		ZZIECDF1		2.15E-04		8.62E-06		3.22E-07		1		1.04		SX00LPRDHE TRECIRCDHE

		ZZIECDF10		7.50E-05		1.69E-05		1.81E-06		1		1.23		RNCBLKVDHE TRECIRCDHE

		ZZIECDF1021		2.77E-02		2.90E-07		8.39E-11		1		1		SNSRECIDHE FCATHR1DHE

		ZZIECDF12		2.86E-04		1.40E-04		3.92E-06		1		1.49		RVIPORVDHE TRECIRCDHE

		ZZIECDF127		1.03E-02		2.64E-07		2.05E-10		1		1		WRNUNT2DHE RVIPORVDHE

		ZZIECDF161		1.21E-02		5.08E-06		3.36E-09		1		1		WRNUNT2DHE FCATHRODHE

		ZZIECDF1655		9.22E-02		1.41E-06		1.22E-10		1		1		DDCEVCSDHE DDCBATADHE

		ZZIECDF225		2.81E-02		2.14E-06		6.10E-10		1		1		SNSRECIDHE RVIPORVDHE

		ZZIECDF24		4.73E-03		5.88E-07		9.96E-10		1		1		RNCBLKVDHE SNSRECIDHE

		ZZIECDF3		3.80E-05		3.44E-05		7.24E-06		1		1.9		RNCBLKVDHE SX00LPRDHE TRECIRCDHE

		ZZIECDF37		8.10E-03		3.30E-06		3.26E-09		1		1		FCATHRODHE RVIPORVDHE

		ZZIECDF38		8.19E-03		3.33E-06		3.26E-09		1		1		FCATHRODHE TFBLD01DHE

		ZZIECDF493		9.22E-02		2.63E-06		2.28E-10		1		1		DDCEVCSDHE DDCBATBDHE

		ZZIECDF550		2.61E-03		1.15E-05		3.54E-08		1		1		FCATHR1DHE TFBLD01DHE

		ZZIECDF567		2.61E-03		9.16E-07		2.81E-09		1		1		FCATHR1DHE RVIPORVDHE

		ZZIECDF606		3.41E-03		9.17E-06		2.16E-08		1		1		WRNUNT2DHE FCATHR1DHE
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		Event Name		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		TAG-TBP		1.00E+00		2.39E-05		4.77E-11		1		1		TBP

		TAG-TBU		1.00E+00		9.05E-01		1.81E-06		10.48		1		TBU

		TAG-TBX		1.00E+00		4.67E-02		9.33E-08		1.049		1		TBX

		TAG-TOAQS1RC		1.00E+00		3.24E-03		6.47E-09		1.003		1		TOAQS1R

		TAG-TQRCX		1.00E+00		2.66E-03		5.31E-09		1.003		1		TQRCX

		TAG-TQRU		1.00E+00		6.48E-03		1.30E-08		1.007		1		TQRU

		TAG-TQRX		1.00E+00		7.89E-04		1.58E-09		1.001		1		TQRX

		TAG-TQS1UC		1.00E+00		1.69E-02		3.37E-08		1.017		1		TQS1UC

		TAG-TQSU		1.00E+00		1.87E-02		3.73E-08		1.019		1		TQSU

		TAG-TQSX		1.00E+00		9.37E-06		1.87E-11		1		1		TQSX

		TAG-TRU		1.00E+00		2.69E-05		5.38E-11		1		1		TRU
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Init Compare

		Event Name		Probability		Fus Ves		BirnBm		Red W		Ach W		Description								Event Name		Probability		Fus Ves		Description

		%TMRE_F2		1.05E-04		67.4%		5.09E-02		3.071		6.35E+03		TMRE Tornado event F2								%HWT_21		1.97E-05		1.81E-02		TORNADO INITIATING EVENT (F2-1=112-126 MPH)

		%TMRE_F3		1.41E-05		27.7%		1.53E-01		1.384		1.91E+04		TMRE Tornado event F3								%HWT_22		1.32E-05		1.33E-02		TORNADO INITIATING EVENT (F2-2=126-141 MPH)

		%TMRE_F4		1.87E-06		4.2%		1.73E-01		1.044		2.16E+04		TMRE Tornado event F4								%HWT_23		9.15E-06		2.16E-02		TORNADO INITIATING EVENT (F2-3=141-157 MPH)

		%TMRE_F5		1.50E-07		0.6%		3.04E-01		1.006		3.79E+04		TMRE Tornado event F5								%HWT_31		6.60E-06		9.59E-02		TORNADO INITIATING EVENT (F3-1=157-177 MPH)

		%TMRE_F6		2.10E-09		0.01%		4.68E-01		1		5.84E+04		TMRE Tornado event F6								%HWT_32		3.89E-06		3.45E-01		TORNADO INITIATING EVENT (F3-2=177-206 MPH)

																						%HWT_4		1.27E-06		4.60E-01		TORNADO INITIATING EVENT (F4=206-260 MPH)

																						%HWT_5		9.26E-08		4.63E-02		TORNADO INITIATING EVENT (F5>260 MPH)

																						Event Name		Probability		Fus Ves		Description

																						%HWT_21,22				3.1%		TORNADO INITIATING EVENT (F21,22=112-141 MPH)

																						%HWT_23,31				11.8%		TORNADO INITIATING EVENT (F23,31=141-177 MPH)

																						%HWT_32		3.89E-06		34.5%		TORNADO INITIATING EVENT (F3-2=177-206 MPH)

																						%HWT_4		1.27E-06		46.0%		TORNADO INITIATING EVENT (F4=206-260 MPH)

																						%HWT_5		9.26E-08		4.6%		TORNADO INITIATING EVENT (F5>260 MPH)



TMRE Tornado Events

TMRE Tornado event F2 TMRE Tornado event F3 TMRE Tornado event F4 TMRE Tornado event F5 TMRE Tornado event F6	TMRE Tornado event F2	TMRE Tornado event F3	TMRE Tornado event F4	TMRE Tornado event F5	TMRE Tornado event F6	0.6744	0.27739999999999998	4.1939999999999998E-2	6.0790000000000002E-3	1.3630000000000001E-4	1.200 Tornado Events

TORNADO INITIATING EVENT (F21,22=112-141 MPH) TORNADO INITIATING EVENT (F23,31=141-177 MPH) TORNADO INITIATING EVENT (F3-2=177-206 MPH) TORNADO INITIATING EVENT (F4=206-260 MPH) TORNADO INITIATING EVENT (F5	>	260 MPH)	TORNADO INITIATING EVENT (F21,22=112-141 MPH)	TORNADO INITIATING EVENT (F23,31=141-177 MPH)	TORNADO INITIATING EVENT (F3-2=177-206 MPH)	TORNADO INITIATING EVENT (F4=206-260 MPH)	TORNADO INITIATING EVENT (F5	>	260 MPH)	3.1399999999999997E-2	0.11749999999999999	0.34499999999999997	0.46	4.6300000000000001E-2	

TMRE Target





		Target		FV		CDF

		_1RN1		1.18E-03		9.46E-09

		AVI0DC		6.77E-04		5.42E-09

		DG1A		2.72E-04		2.18E-09

		DG1B		3.26E-04		2.61E-09

		FWLINE		2.50E-01		2.00E-06

		FWST		1.04E-02		8.34E-08

		MSLINE		7.21E-01		5.77E-06

		TDPEX		2.60E-05		2.09E-10

		SSF		1.01E-02		8.11E-08













		Event Name		FV/CDF Tag		Wind Class Tag		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		HWT20_1RN1		_1RN1		20_1RN1		7.88E-04		7.79E-04		7.92E-06		1.001		1.99		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT20AVI0DC		AVI0DC		20AVI0DC		2.81E-02		3.58E-04		1.02E-07		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT20DG1A		DG1A		20DG1A		6.53E-04		1.72E-04		2.11E-06		1		1.26		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT20DG1B		DG1B		20DG1B		6.53E-04		1.92E-04		2.36E-06		1		1.29		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT20FWLINE		FWLINE		20FWLINE		1.28E-02		1.68E-01		1.05E-04		1.201		13.94		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT20FWST		FWST		20FWST		1.13E-01		6.86E-03		4.88E-07		1.007		1.05		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT20MSLINE		MSLINE		20MSLINE		3.69E-02		4.84E-01		1.05E-04		1.936		13.62		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT20TDPEX		TDPEX		20TDPEX		4.18E-04		1.51E-05		2.88E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT30_1RN1		_1RN1		30_1RN1		2.45E-03		3.42E-04		1.12E-06		1		1.14		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT30AVI0DC		AVI0DC		30AVI0DC		8.73E-02		2.72E-04		2.50E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT30DG1A		DG1A		30DG1A		2.03E-03		8.76E-05		3.46E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT30DG1B		DG1B		30DG1B		2.03E-03		1.15E-04		4.55E-07		1		1.06		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT30FWLINE		FWLINE		30FWLINE		3.98E-02		7.00E-02		1.41E-05		1.075		2.69		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT30FWST		FWST		30FWST		3.51E-01		3.02E-03		6.90E-08		1.003		1.01		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT30MSLINE		MSLINE		30MSLINE		1.15E-01		2.02E-01		1.41E-05		1.253		2.56		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT30TDPEX		TDPEX		30TDPEX		1.32E-03		9.34E-06		5.66E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT40_1RN1		_1RN1		40_1RN1		2.80E-03		5.12E-05		1.47E-07		1		1.02		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT40AVI0DC		AVI0DC		40AVI0DC		9.98E-02		3.85E-05		3.09E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT40DG1A		DG1A		40DG1A		2.32E-03		1.08E-05		3.74E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT40DG1B		DG1B		40DG1B		2.32E-03		1.57E-05		5.41E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT40FWLINE		FWLINE		40FWLINE		4.55E-02		1.06E-02		1.87E-06		1.011		1.22		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT40FWST		FWST		40FWST		4.01E-01		4.51E-04		9.00E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT40MSLINE		MSLINE		40MSLINE		1.31E-01		3.06E-02		1.87E-06		1.032		1.2		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT40TDPEX		TDPEX		40TDPEX		1.37E-03		1.07E-06		6.25E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT50_1RN1		_1RN1		50_1RN1		5.08E-03		7.77E-06		1.23E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT50AVI0DC		AVI0DC		50AVI0DC		1.81E-01		7.80E-06		3.46E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT50DG1A		DG1A		50DG1A		4.21E-03		1.65E-06		3.15E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT50DG1B		DG1B		50DG1B		4.21E-03		2.79E-06		5.32E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT50FWLINE		FWLINE		50FWLINE		8.24E-02		1.54E-03		1.50E-07		1.002		1.02		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT50FWST		FWST		50FWST		7.27E-01		6.75E-05		7.44E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT50MSLINE		MSLINE		50MSLINE		2.38E-01		4.45E-03		1.50E-07		1.004		1.01		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT50TDPEX		TDPEX		50TDPEX		5.95E-03		5.65E-07		7.62E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT60AVI0DC		AVI0DC		60AVI0DC		2.93E-01		1.66E-07		4.54E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT60FWLINE		FWLINE		60FWLINE		1.34E-01		3.50E-05		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT60FWST		FWST		60FWST		1.00E+00		3.13E-07		2.51E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT60MSLINE		MSLINE		60MSLINE		3.85E-01		1.01E-04		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		TAG-HWTSSF-HE		SSF		SSF		1.00E+00		1.01E-02		8.11E-08		1.01		1		SSF Assumed failed for High Winds





1200 Targets

		Target		FV		CDF						Target to TMRE		Probability

		AVI0DC		6.90E-04		1.38E-09						20AVI0DC		3.45E-03

		DG1A		2.20E-04		4.39E-10						20DG1A		1.11E-04

		DG1B		2.29E-04		4.59E-10						20DG1B		1.05E-04

		FWLINE		8.90E-01		1.78E-06						20FWLINE		1.12E-04

		MSLINE		1.14E-02		2.29E-08						20MSLINE		1.29E-05

		RWST1		6.80E-04		1.36E-09						20RWST1		1.75E-03

		SSF		5.14E-03		1.03E-08						20SSF		1.56E-01

		_1RN1		2.62E-05		5.24E-11						30_1RN1		3.52E-05

												30AVI0DC		2.66E-02

												30DG1A		1.02E-03

												30DG1B		1.05E-03

												30FWLINE		2.79E-02

												30MSLINE		1.17E-03

												30RWST1		1.35E-02

												30SSF		1.07E+00

												40_1RN1		8.68E-05

												40AVI0DC		4.22E-02

												40DG1A		1.82E-03

												40DG1B		1.92E-03

												40FWLINE		1.74E-01

												40MSLINE		1.90E-03

												40RWST1		2.46E-02

												50_1RN1		1.57E-04

												50AVI0DC		7.84E-02

												50DG1A		3.79E-03

												50DG1B		3.45E-03

												50FWLINE		7.16E-01

												50MSLINE		5.70E-03

												50RWST1		5.69E-02







		Event Name		FV/CDF Tag		Wind Class Tag		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		HWM21AVI0DC		AVI0DC		20AVI0DC		1.16E-03		1.63E-05		2.81E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F2-1

		HWM21DG1A		DG1A		20DG1A		2.56E-05		1.63E-06		1.27E-07		1		1.06		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2-1

		HWM21DG1B		DG1B		20DG1B		2.01E-05		1.28E-06		1.27E-07		1		1.06		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2-1

		HWM21FWLINE		FWLINE		20FWLINE		9.76E-07		9.62E-06		1.97E-05		1		10.86		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F2-1

		HWM21MSLINE		MSLINE		20MSLINE		2.17E-07		2.14E-06		1.97E-05		1		10.86		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F2-1

		HWM21RWST1		RWST1		20RWST1		6.99E-04		2.50E-05		7.15E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-1

		HWM21SSF		SSF		20SSF		2.17E-03		7.47E-06		6.88E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2-1

		HWM22AVI0DC		AVI0DC		20AVI0DC		2.29E-03		2.63E-05		2.29E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F2-2

		HWM22DG1A		DG1A		20DG1A		8.55E-05		6.21E-06		1.45E-07		1		1.07		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2-2

		HWM22DG1B		DG1B		20DG1B		8.49E-05		6.17E-06		1.45E-07		1		1.07		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2-2

		HWM22FWLINE		FWLINE		20FWLINE		6.73E-06		4.44E-05		1.32E-05		1		7.6		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F2-2

		HWM22MSLINE		MSLINE		20MSLINE		1.27E-05		8.39E-05		1.32E-05		1		7.6		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F2-2

		HWM22RWST1		RWST1		20RWST1		1.05E-03		2.52E-05		4.79E-08		1		1.02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-2

		HWM22SSF		SSF		20SSF		8.41E-03		2.94E-05		6.98E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2-2

		HWM23_1RN1		_1RN1		30_1RN1		6.62E-06		1.07E-06		3.22E-07		1		1.16		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F2-3

		HWM23AVI0DC		AVI0DC		30AVI0DC		6.39E-03		6.64E-05		2.08E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F2-3

		HWM23DG1A		DG1A		30DG1A		2.46E-04		1.93E-05		1.56E-07		1		1.08		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2-3

		HWM23DG1B		DG1B		30DG1B		2.53E-04		2.08E-05		1.64E-07		1		1.08		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2-3

		HWM23FWLINE		FWLINE		30FWLINE		3.92E-05		1.79E-04		9.15E-06		1		5.58		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F2-3

		HWM23MSLINE		MSLINE		30MSLINE		1.22E-04		5.59E-04		9.15E-06		1.001		5.58		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F2-3

		HWM23RWST1		RWST1		30RWST1		3.04E-03		5.56E-05		3.66E-08		1		1.02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-3

		HWM23SSF		SSF		30SSF		1.40E-02		3.50E-05		4.99E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2-3

		HWM31_1RN1		_1RN1		30_1RN1		2.86E-05		6.80E-06		4.75E-07		1		1.24		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F3-1

		HWM31AVI0DC		AVI0DC		30AVI0DC		2.02E-02		2.44E-04		2.41E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F3-1

		HWM31DG1A		DG1A		30DG1A		7.69E-04		6.89E-05		1.79E-07		1		1.09		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F3-1

		HWM31DG1B		DG1B		30DG1B		7.97E-04		7.25E-05		1.82E-07		1		1.09		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F3-1

		HWM31FWLINE		FWLINE		30FWLINE		2.51E-04		8.29E-04		6.60E-06		1.001		4.3		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F3-1

		HWM31MSLINE		MSLINE		30MSLINE		1.05E-03		3.47E-03		6.60E-06		1.003		4.3		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F3-1

		HWM31RWST1		RWST1		30RWST1		1.05E-02		1.61E-04		3.07E-08		1		1.02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-1

		HWM31SSF		SSF		30SSF		2.20E-02		4.14E-05		3.76E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F3-1

		HWM32_1RN1		_1RN1		40_1RN1		8.68E-05		1.21E-05		2.78E-07		1		1.14		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F3-2

		HWM32AVI0DC		AVI0DC		40AVI0DC		4.22E-02		2.10E-04		9.97E-09		1		1		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F3-2

		HWM32DG1A		DG1A		40DG1A		1.82E-03		7.46E-05		8.19E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F3-2

		HWM32DG1B		DG1B		40DG1B		1.92E-03		8.20E-05		8.54E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F3-2

		HWM32FWLINE		FWLINE		40FWLINE		6.14E-04		1.20E-03		3.89E-06		1.001		2.95		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F3-2

		HWM32MSLINE		MSLINE		40MSLINE		1.90E-03		3.70E-03		3.89E-06		1.004		2.94		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F3-2

		HWM32RWST1		RWST1		40RWST1		2.46E-02		2.33E-04		1.89E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-2

		HWM40_1RN1		_1RN1		50_1RN1		1.57E-04		6.22E-06		7.92E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F4

		HWM40AVI0DC		AVI0DC		50AVI0DC		7.84E-02		1.27E-04		3.25E-09		1		1		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F4

		HWM40DG1A		DG1A		50DG1A		3.79E-03		4.91E-05		2.59E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F4

		HWM40DG1B		DG1B		50DG1B		3.45E-03		4.65E-05		2.70E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F4

		HWM40FWLINE		FWLINE		50FWLINE		1.82E-03		1.16E-03		1.27E-06		1.001		1.63		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F4

		HWM40MSLINE		MSLINE		50MSLINE		4.85E-03		3.08E-03		1.27E-06		1.003		1.63		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F4

		HWM40RWST1		RWST1		50RWST1		5.69E-02		1.80E-04		6.33E-09		1		1		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F4

		HWP_21_FW_LINES		FWLINE		20FWLINE		7.49E-07		7.38E-06		1.97E-05		1		10.86		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F2-1

		HWP_21_SSF_LOUVR		SSF		20SSF		2.35E-02		1.86E-04		1.58E-08		1		1.01		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F2-1

		HWP_22_FW_LINES		FWLINE		20FWLINE		1.04E-04		6.87E-04		1.32E-05		1.001		7.6		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F2-2

		HWP_22_SSF_LOUVR		SSF		20SSF		1.22E-01		7.63E-04		1.25E-08		1.001		1.01		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F2-2

		HWP_23_FW_LINES		FWLINE		30FWLINE		2.44E-03		1.12E-02		9.15E-06		1.011		5.57		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F2-3

		HWP_23_SSF_LOUVR		SSF		30SSF		3.54E-01		1.66E-03		9.39E-09		1.002		1		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F2-3

		HWP_31_FW_LINES		FWLINE		30FWLINE		2.52E-02		8.32E-02		6.60E-06		1.091		4.22		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F3-1

		HWP_31_SSF_LOUVR		SSF		30SSF		6.80E-01		2.42E-03		7.12E-09		1.002		1		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F3-1

		HWP_32_FW_LINES		FWLINE		40FWLINE		1.73E-01		3.37E-01		3.89E-06		1.508		2.61		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F3-2

		HWP_32_MS-LINES		MSLINE		40MSLINE		3.21E-07		6.25E-07		3.89E-06		1		2.95		WIND PRESSURE FAILURE OF MAIN STEAM LINES FOR HW INTERVAL F3-2

		HWP_40_FW_LINES		FWLINE		50FWLINE		7.14E-01		4.54E-01		1.27E-06		1.831		1.18		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F4

		HWP_40_MS-LINES		MSLINE		50MSLINE		8.52E-04		5.41E-04		1.27E-06		1.001		1.63		WIND PRESSURE FAILURE OF MAIN STEAM LINES FOR HW INTERVAL F4





Target Compare

		TMRE						1.2						1.2

		Target		FV		CDF		FV		CDF				Target		FV		CDF

		1RN1		1.18E-03		0.0000000095		2.62E-05		5.24E-11				AVI0DC		6.90E-04		0.0000000014

		AVI0DC		6.77E-04		0.0000000054		6.90E-04		1.38E-09				DG1A		2.20E-04		0.0000000004

		DG1A		2.72E-04		0.0000000022		2.20E-04		4.39E-10				DG1B		2.29E-04		0.0000000005

		DG1B		3.26E-04		0.0000000026		2.29E-04		4.59E-10				FWLINE		8.90E-01		0.000001779

		FWLINE		2.50E-01		0.0000020003		8.90E-01		1.78E-06				MSLINE		1.14E-02		0.0000000229

		RWST		1.04E-02		0.0000000834		6.80E-04		1.36E-09				RWST		6.80E-04		0.0000000014

		MSLINE		7.21E-01		0.0000057739		1.14E-02		2.29E-08				SSF		5.14E-03		0.0000000103

		TDPEX		2.60E-05		0.0000000002		ERROR:#N/A		ERROR:#N/A				1RN1		2.62E-05		0.0000000001

		SSF		1.01E-02		0.0000000811		5.14E-03		1.03E-08











		TMRE

		Wind Class Tag		Probability												Target to TMRE		Probability

		20_1RN1		0.000788												20AVI0DC		0.00345

		20AVI0DC		0.02806												20DG1A		0.0001111

		20DG1A		0.0006525												20DG1B		0.000105

		20DG1B		0.0006525												20FWLINE		0.000112455

		20FWLINE		0.01278												20MSLINE		0.000012917

		20FWST		0.1128												20RWST1		0.001749

		20MSLINE		0.03689												20SSF		0.15608

		20TDPEX		0.0004184												30_1RN1		0.00003522

		30_1RN1		0.00245												30AVI0DC		0.02659

		30AVI0DC		0.08729												30DG1A		0.001015

		30DG1A		0.00203												30DG1B		0.00105

		30DG1B		0.00203												30FWLINE		0.0279302

		30FWLINE		0.03977												30MSLINE		0.001172

		30FWST		0.351												30RWST1		0.01354

		30MSLINE		0.1148												30SSF		1.07

		30TDPEX		0.001321												40_1RN1		0.0000868

		40_1RN1		0.0028												40AVI0DC		0.0422

		40AVI0DC		0.09976												40DG1A		0.00182

		40DG1A		0.00232												40DG1B		0.00192

		40DG1B		0.00232												40FWLINE		0.173614

		40FWLINE		0.04545												40MSLINE		0.001900321

		40FWST		0.4011												40RWST1		0.0246

		40MSLINE		0.1312												50_1RN1		0.000157

		40TDPEX		0.001365												50AVI0DC		0.0784

		50_1RN1		0.00508												50DG1A		0.00379

		50AVI0DC		0.1808												50DG1B		0.00345

		50DG1A		0.004205												50FWLINE		0.71582

		50DG1B		0.004205												50MSLINE		0.005702

		50FWLINE		0.08237												50RWST1		0.0569

		50FWST		0.727

		50MSLINE		0.2377

		50TDPEX		0.005945

		60AVI0DC		0.293

		60FWLINE		0.1335

		60FWST		1

		60MSLINE		0.3853

		SSF		1























































Target Compare Table

				Target #		Target Desc		TMRE CDF (yr-1)		RG 1.200 CDF (yr-1)		TMRE/ RG1.200

				MSLINE		Main steam lines near EDG air intake		5.8E-06		2.3E-08		252.4

				FWLINE		Main Feedwater lines near EDG air intake		2.0E-06		1.8E-06		1.1

				RWST		Refueling water Storage Tank		8.3E-08		1.4E-09		61.3

				SS		Shutdown support Structure Steel building contruction 1.0 failure		8.1E-08		1.0E-08		7.9

				BSW		Backup service water supply outdoor valve in a valve pit		9.5E-09		5.2E-11		180.5

				IA DC		Failure of Backup IA header		5.4E-09		1.4E-09		3.9

				EDG A		Emergency Desiel Generator Train A		2.6E-09		4.6E-10		5.7

				EDG B		Emergency Desiel Generator Train B		2.2E-09		4.4E-10		5.0

				TDPEX		Turbine Driven Pump Steam Exhaust Line		2.1E-10		NA		Not in 1.200

				Target #		Target Desc		TMRE CDF		RG 1.200 CDF		TMRE/ RG1.200

				MSLINE				0.0000057739		0.0000000229

				FWLINE				2.0E-06		1.8E-06		Not in TMRE

				RWST				8.3E-08		1.4E-09

				SSF				0.0000000811		0.0000000103

				1RN1				9.5E-09		5.2E-11		4.3

				AVI0DC				5.4E-09		1.4E-09		2.1

				DG1B				2.6E-09		4.6E-10		1.5

				DG1A				2.2E-09		4.4E-10		0.1

				TDPEX				0.0000000002		NA





Seq Compare

		Event Name		Description				Fus Ves		TMRE CDF						Event Name				Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		TAG-TBU		TBU		TBU		9.70E-01		7.77E-06						TAG-TBP		TBU		1.00E+00		2.39E-05		4.77E-11		1		1		TBP

		TAG-TQRU		TQRU		TQU		1.03E-02		8.27E-08						TAG-TBU		TBU		1.00E+00		9.05E-01		1.81E-06		10.48		1		TBU

		TAG-TOAQSR		TOAQSR		TQU		8.97E-03		7.19E-08						TAG-TBX		TBX		1.00E+00		4.67E-02		9.33E-08		1.049		1		TBX

		TAG-TOAQRR		TOAQRR		TQU		3.79E-03		3.03E-08						TAG-TOAQS1RC		TQU		1.00E+00		3.24E-03		6.47E-09		1.003		1		TOAQS1R

		TAG-TOABR		TOABR		TBU		2.73E-03		2.19E-08						TAG-TQRCX		TQX		1.00E+00		2.66E-03		5.31E-09		1.003		1		TQRCX

		TAG-TBX		TBX		TBX		1.40E-03		1.12E-08						TAG-TQRU		TQU		1.00E+00		6.48E-03		1.30E-08		1.007		1		TQRU

		TAG-TOAQS1RC		TOAQS1R		TQU		1.15E-03		9.21E-09						TAG-TQRX		TQX		1.00E+00		7.89E-04		1.58E-09		1.001		1		TQRX

		TAG-TQRX		TQRX		TQX		6.38E-04		5.11E-09						TAG-TQS1UC		TQU		1.00E+00		1.69E-02		3.37E-08		1.017		1		TQS1UC

		TAG-TQRCX		TQRCX		TQX		6.12E-04		4.90E-09						TAG-TQSU		TQU		1.00E+00		1.87E-02		3.73E-08		1.019		1		TQSU

		TAG-TBP		TBP		TBU		2.62E-05		2.10E-10						TAG-TQSX		TQX		1.00E+00		9.37E-06		1.87E-11		1		1		TQSX

		TAG-TQSU		TQSU		TQU		1.38E-05		1.11E-10						TAG-TRU		ATWS		1.00E+00		2.69E-05		5.38E-11		1		1		TRU

		TAG-TQSX		TQSX		TQX		1.19E-05		9.56E-11



				TRME		1200		TMRE		1200

				FV		FV		CDF		CDF

		TBU		9.73E-01		9.05E-01		7.80E-06		1.81E-06

		TBX		1.40E-03		4.67E-02		1.12E-08		9.34E-08

		TQU		2.42E-02		4.53E-02		1.94E-07		9.06E-08

		TQX		1.26E-03		3.46E-03		1.01E-08		6.92E-09

		ATWS		0.00E+00		2.69E-05		0.00E+00		5.38E-11





Seq table

				Sequence		Sequence Desc		TRME F-V		RG 1.200 F-V		TMRE CDF		RG 1.200 CDF		TMRE/RG1.200

				TBU		Transient with a loss of SSHR and injection fails		9.7E-01		9.1E-01		7.8E-06		1.8E-06		4.3

				TQU		Transient LOCA with a failure of Injection		2.4E-02		4.5E-02		1.9E-07		9.1E-08		2.1

				TBX		Transient with a loss of SSHR and recirculation fails		1.4E-03		4.7E-02		1.1E-08		9.3E-08		0.1

				TQX		Transient LOCA with a failure of recirculation		1.3E-03		3.5E-03		1.0E-08		6.9E-09		1.5

				ATWS		ATWS Sequence		NA		2.7E-05		NA		5.4E-11		Not in TMRE

										Total CDF		8.0E-06		2.0E-06



		Sequence		Sequence Description		TMRE CDF		RG 1.200 CDF		TMRE/ RG1.200

		TBU		Transient with a loss of SSHR and injection fails		7.8E-06		1.8E-06		4.3

		TQU		Transient LOCA with a failure of Injection		1.9E-07		9.1E-08		2.1

		TBX		Transient with a loss of SSHR and recirculation fails		1.1E-08		9.3E-08		0.1

		TQX		Transient LOCA with a failure of recirculation		1.0E-08		6.9E-09		1.5

		ATWS		ATWS Sequence		NA		5.4E-11		Not in TMRE

				Total CDF		8.0E-06		2.0E-06





TMRE Prob

		Event		Wind class		Desc		Prob

		HWT20DG1A		20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.53E-04

		HWT30DG1A		30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.03E-03

		HWT40DG1A		40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.32E-03

		HWT50DG1A		50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		4.21E-03

		HWT60DG1A		60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.82E-03

				

		HWT20DG1B		20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.53E-04

		HWT30DG1B		30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.03E-03

		HWT40DG1B		40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.32E-03

		HWT50DG1B		50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		4.21E-03

		HWT60DG1B		60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.82E-03

				

		HWT20TDPEX		20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		4.18E-04

		HWT30TDPEX		30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.32E-03

		HWT40TDPEX		40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.37E-03

		HWT50TDPEX		50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		5.95E-03

		HWT60TDPEX		60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		9.69E-03

								

		HWT20FWLINE		20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.28E-02

		HWT30FWLINE		30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		3.98E-02

		HWT40FWLINE		40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		4.54E-02

		HWT50FWLINE		50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		8.24E-02

		HWT60FWLINE		60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.33E-01

								

		HWT20MSLINE		20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.69E-02

		HWT30MSLINE		30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.15E-01

		HWT40MSLINE		40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.31E-01

		HWT50MSLINE		50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		2.38E-01

		HWT60MSLINE		60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.85E-01

								

		HWT20SSF		20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT30SSF		30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT40SSF		40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT50SSF		50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT60SSF		60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

								

		HWT20AVI0DC		20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.81E-02

		HWT30AVI0DC		30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		8.73E-02

		HWT40AVI0DC		40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		9.98E-02

		HWT50AVI0DC		50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		1.81E-01

		HWT60AVI0DC		60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.93E-01

								

		HWT20FWST		20FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.13E-01

		HWT30FWST		30FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		3.51E-01

		HWT40FWST		40FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		4.01E-01

		HWT50FWST		50FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		7.27E-01

		HWT60FWST		60FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.00E+00

								

		HWT20_1RN1		20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		7.88E-04

		HWT30_1RN1		30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.45E-03

		HWT40_1RN1		40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.80E-03

		HWT50_1RN1		50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		5.08E-03

		HWT60_1RN1		60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		8.23E-03





RG1200 Prob

		Target by Wind		1.200 Missile Damage Prob

		20_1RN1		0.00E+00

		20AVI0DC		0.00E+00

		20DG1A		0.00E+00

		20DG1B		0.00E+00

		20FWLINE		0.00E+00

		20MSLINE		0.00E+00

		20RWST		1.75E-03

		20SSF		0.00E+00

		20TDPEX		0.00E+00

		30_1RN1		0.00E+00

		30AVI0DC		0.00E+00

		30DG1A		0.00E+00

		30DG1B		0.00E+00

		30FWLINE		0.00E+00

		30MSLINE		0.00E+00

		30RWST		1.35E-02

		30SSF		0.00E+00

		30TDPEX		0.00E+00

		40_1RN1		0.00E+00

		40AVI0DC		0.00E+00

		40DG1A		0.00E+00

		40DG1B		0.00E+00

		40FWLINE		0.00E+00

		40MSLINE		0.00E+00

		40RWST		2.46E-02

		40SSF		0.00E+00

		40TDPEX		0.00E+00

		50_1RN1		0.00E+00

		50AVI0DC		0.00E+00

		50DG1A		0.00E+00

		50DG1B		0.00E+00

		50FWLINE		0.00E+00

		50MSLINE		0.00E+00

		50RWST		5.69E-02

		50SSF		0.00E+00

		50TDPEX		0.00E+00

		60_1RN1		0.00E+00

		60AVI0DC		0.00E+00

		60DG1A		0.00E+00

		60DG1B		0.00E+00

		60FWLINE		0.00E+00

		60MSLINE		0.00E+00

		60RWST		9.76E-02

		60SSF		0.00E+00

		60TDPEX		0.00E+00



		NAME		TRME Wind Class		FACTOR		DESC

		HWM21RWST1		20RWST		6.99E-04		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-1

		HWM22RWST1		20RWST		1.05E-03		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-2

		HWM23RWST1		30RWST		3.04E-03		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-3

		HWM31RWST1		30RWST		1.05E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-1

		HWM32RWST1		40RWST		2.46E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-2

		HWM40RWST1		50RWST		5.69E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F4

		HWM50RWST1		60RWST		9.76E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F5





Prob Compare

		Event		Wind class		Desc		TRME Prob		1.200 Prob		TRME/RG 1.200								Target		Target Desc		Tornado Category		TRME Failure Probability		RG 1.200 Failure Probability		TRME/
RG 1.200

		HWT20DG1A		20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.53E-04		0		ERROR:#DIV/0!								EDG A		Emergency Diesel Generator Train A		F'2		6.5E-04		1.1E-04		5.9

		HWT30DG1A		30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.03E-03		0		ERROR:#DIV/0!												F'3		2.0E-03		1.0E-03		2.0

		HWT40DG1A		40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.32E-03		0		ERROR:#DIV/0!												F'4		2.3E-03		1.8E-03		1.3

		HWT50DG1A		50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		4.21E-03		0		ERROR:#DIV/0!												F'5		4.2E-03		3.8E-03		1.1

		HWT60DG1A		60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.82E-03		0		ERROR:#DIV/0!												F'6		6.8E-03		6.2E-03		1.1								F'2		103

		HWT20DG1B		20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.53E-04		0		ERROR:#DIV/0!								EDG B		Emergency Diesel Generator Train B		F'2		6.5E-04		1.1E-04		6.2								F'3		135

		HWT30DG1B		30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.03E-03		0		ERROR:#DIV/0!												F'3		2.0E-03		1.1E-03		1.9								F'4		168

		HWT40DG1B		40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.32E-03		0		ERROR:#DIV/0!												F'4		2.3E-03		1.9E-03		1.2								F'5		209

		HWT50DG1B		50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		4.21E-03		0		ERROR:#DIV/0!												F'5		4.2E-03		3.5E-03		1.2								F'6		277

		HWT60DG1B		60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.82E-03		0		ERROR:#DIV/0!												F'6		6.8E-03		6.2E-03		1.1

		HWT20TDPEX		20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		4.18E-04		0		ERROR:#DIV/0!								TDPEX		Turbine Driven Pump Steam Exhaust Line		F'2		4.2E-04		0.0E+00		NA

		HWT30TDPEX		30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.32E-03		0		ERROR:#DIV/0!												F'3		1.3E-03		1.2E-05		107

		HWT40TDPEX		40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.37E-03		0		ERROR:#DIV/0!												F'4		1.4E-03		3.3E-05		42

		HWT50TDPEX		50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		5.95E-03		0		ERROR:#DIV/0!												F'5		5.9E-03		1.8E-04		34

		HWT60TDPEX		60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		9.69E-03		0		ERROR:#DIV/0!												F'6		9.7E-03		3.3E-04		29

		HWT20FWLINE		20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.28E-02		0		ERROR:#DIV/0!								FWLINE		Main Feedwater lines near EDG air intake		F'2		1.3E-02		7.7E-06		1659

		HWT30FWLINE		30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		3.98E-02		0		ERROR:#DIV/0!												F'3		4.0E-02		2.9E-04		137

		HWT40FWLINE		40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		4.54E-02		0		ERROR:#DIV/0!												F'4		4.5E-02		6.1E-04		74

		HWT50FWLINE		50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		8.24E-02		0		ERROR:#DIV/0!												F'5		8.2E-02		1.8E-03		45

		HWT60FWLINE		60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.33E-01		0		ERROR:#DIV/0!												F'6		1.3E-01		4.3E-03		31

		HWT20MSLINE		20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.69E-02		0		ERROR:#DIV/0!								MSLINE		Main steam lines near EDG air intake		F'2		3.7E-02		1.3E-05		2856

		HWT30MSLINE		30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.15E-01		0		ERROR:#DIV/0!												F'3		1.1E-01		1.2E-03		98

		HWT40MSLINE		40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.31E-01		0		ERROR:#DIV/0!												F'4		1.3E-01		1.9E-03		69

		HWT50MSLINE		50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		2.38E-01		0		ERROR:#DIV/0!												F'5		2.4E-01		4.9E-03		49

		HWT60MSLINE		60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.85E-01		0		ERROR:#DIV/0!												F'6		3.9E-01		1.2E-02		32

		HWT20SSF		20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!								SS		Shutdown Support Structure (Steel Building Construction - 1.0 Failure)		F'2		1.0E+00		1.1E-02		95

		HWT30SSF		30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'3		1.0E+00		3.6E-02		28

		HWT40SSF		40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'4		1.0E+00		3.5E-02		29

		HWT50SSF		50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'5		1.0E+00		6.1E-02		16

		HWT60SSF		60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'6		1.0E+00		9.6E-02		10

		HWT20AVI0DC		20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.81E-02		0		ERROR:#DIV/0!								IA DC		Failure of Backup IA header		F'2		2.8E-02		3.5E-03		8.1

		HWT30AVI0DC		30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		8.73E-02		0		ERROR:#DIV/0!												F'3		8.7E-02		2.7E-02		3.3

		HWT40AVI0DC		40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		9.98E-02		0		ERROR:#DIV/0!												F'4		1.0E-01		4.2E-02		2.4

		HWT50AVI0DC		50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		1.81E-01		0		ERROR:#DIV/0!												F'5		1.8E-01		7.8E-02		2.3

		HWT60AVI0DC		60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.93E-01		0		ERROR:#DIV/0!												F'6		2.9E-01		1.2E-01		2.5

		HWT20FWST		20RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.13E-01		0.001749		64.5								RWST		Refueling water Storage Tank		F'2		1.1E-01		1.7E-03		65

		HWT30FWST		30RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		3.51E-01		0.01354		25.9												F'3		3.5E-01		1.4E-02		26

		HWT40FWST		40RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		4.01E-01		0.0246		16.3												F'4		4.0E-01		2.5E-02		16

		HWT50FWST		50RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		7.27E-01		0.0569		12.8												F'5		7.3E-01		5.7E-02		13

		HWT60FWST		60RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.00E+00		0.0976		10.2												F'6		1.0E+00		9.8E-02		10

		HWT20_1RN1		20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		7.88E-04		0		ERROR:#DIV/0!								BSW		Backup Service Water Supply Valve (outdoors in a valve pit)		F'2		7.9E-04		2.3E-06		349

		HWT30_1RN1		30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.45E-03		0		ERROR:#DIV/0!												F'3		2.5E-03		3.5E-05		70

		HWT40_1RN1		40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.80E-03		0		ERROR:#DIV/0!												F'4		2.8E-03		8.7E-05		32

		HWT50_1RN1		50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		5.08E-03		0		ERROR:#DIV/0!												F'5		5.1E-03		1.6E-04		32

		HWT60_1RN1		60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		8.23E-03		0		ERROR:#DIV/0!												F'6		8.2E-03		1.7E-04		49








B
Plant Y Target Failure Probabilities — TMRE vs. RG 1.200 (cont.)

TRME RG 1.200
Tornado | Failure Failure TRME/

Target |Target Desc Category | Probability | Probability | RG 1.200
F'2 1.0E+00 1.1E-02 95
Shutdown Support Structure F'3 1.0E+00 3.6E-02 28
SS (Steel Building Construction - F'a 1.0E+00 3.5E-02 29
1.0 Failure) FS | 1.06400 | 6.1E-02 16
F'6 1.0E+00 9.6E-02 10
F'2 2.8E-02 3.5E-03 8.1
F'3 8.7E-02 2.7E-02 3.3
IA DC Failure of Backup |A header F'4 1.0E-01 4.2E-02 2.4
F'5 1.8E-01 7.8E-02 2.3
F'6 2.9E-01 1.2E-01 2.5
F'2 1.1E-01 1.7E-03 65
F'3 3.5E-01 1.4E-02 26
RWST Refueling water Storage Tank F'a 4.0E-01 2.5E-02 16
F'5 7.3E-01 5.7E-02 13
F'6 1.0E+00 9.8E-02 10
F'2 7.9E-04 2.3E-06 349
| F'3 2.5E-03 3.5E-05 70

BSW Backup Service Water Supply ‘

Valve (outdoors in a valve pit) S 2.8E-03 8.7E-05 32
F'5 5.1E-03 1.6E-04 32
F'6 8.2E-03 1.7E-04 49
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F2-F6-MNS

																				Robust		Non-Robust

																# of Site Specific Missiles 				10,000		50,000

																																						RR Data

				Target		ARA Area		AREA		AREA		Elev > 30		Elev > 30		Robust				# of Site Specific Missiles 		F-Scale		MIP		Missile Strike Probability		Conditional Probability
(fragility)		Probability of failure from Missile				ARA
#				Paste this into text file and remove comment ";" for specific intensity being evaluated.

																																		1		DG1A						Event		Desc		Prob				Tornado missile fails DG1A Exhaust and Intake

		1		DG1A Exhaust and Intake		238		145		145		N		N		Y		Y		10000		2		4.50E-10		6.5E-04		1.0E+00		6.53E-04						DG1A				2		HWT20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.53E-04				Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for diesel exhaust		84		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		3		1.40E-09		2.0E-03		1.0E+00		2.03E-03						DG1A				3		HWT30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.03E-03				Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		4		1.60E-09		2.3E-03		1.0E+00		2.32E-03						DG1A				4		HWT40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.32E-03				Exhaust direct path appears to be 1 foot only for gravity dampers, EDG exhaust is fully covered.		21		MC-1203-03.00 rev 3

										145				N				Y		10000		5		2.90E-09		4.2E-03		1.0E+00		4.21E-03						DG1A				5		HWT50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		4.21E-03				Elevation		760		<30

										145				N				Y		10000		6		4.70E-09		6.8E-03		1.0E+00		6.82E-03						DG1A				6		HWT60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.82E-03				ARA		238.2		=		155.6		82.6

																																														

																																		2		DG1B														Tornado missile fails DG1B Exhaust and Intake

		2		DG1B Exhaust and Intake		238		145		145		N		N		Y		Y		10000		2		4.50E-10		6.5E-04		1.0E+00		6.53E-04						DG1B				2		HWT20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.53E-04				Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for diesel exhaust		84		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		3		1.40E-09		2.0E-03		1.0E+00		2.03E-03						DG1B				3		HWT30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.03E-03				Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

										145				N				Y		10000		4		1.60E-09		2.3E-03		1.0E+00		2.32E-03						DG1B				4		HWT40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.32E-03				Exhaust direct path appears to be 1 foot only for dampers		21		MC-1203-03.00 rev 3

										145				N				Y		10000		5		2.90E-09		4.2E-03		1.0E+00		4.21E-03						DG1B				5		HWT50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		4.21E-03				Elevation		760		<30

										145				N				Y		10000		6		4.70E-09		6.8E-03		1.0E+00		6.82E-03						DG1B				6		HWT60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.82E-03				ARA		238.2		=		155.6		82.6

																																														

																																		3		SV25										

		3		Block Valve D		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV25				2		HWT20SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV25				3		HWT30SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV25				4		HWT40SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV25				5		HWT50SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV25				6		HWT60SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		4		SV01										

		4		PORV D		83		83		83		Y		Y		Y		Y		10000		2		1.90E-10		1.6E-04		1.0E+00		1.57E-04						SV01				2		HWT20SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		1.57E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										83				Y				Y		10000		3		6.00E-10		5.0E-04		1.0E+00		4.95E-04						SV01				3		HWT30SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		4.95E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										83				Y				Y		10000		4		6.20E-10		5.1E-04		1.0E+00		5.12E-04						SV01				4		HWT40SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		5.12E-04				Exhaust crush assumed 3 ft by 15 ft		45

										83				Y				Y		10000		5		2.70E-09		2.2E-03		1.0E+00		2.23E-03						SV01				5		HWT50SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		2.23E-03				Total		85.4

										83				Y				Y		10000		6		4.40E-09		3.6E-03		1.0E+00		3.63E-03						SV01				6		HWT60SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		3.63E-03				ARA		82.486		=		20.42		56.188		5.878

																																																		Elevation		>30

																																		5		SV27										

		5		Block Valve A		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV27				2		HWT20SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV27				3		HWT30SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV27				4		HWT40SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV27				5		HWT50SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV27				6		HWT60SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		6		SV19										

		6		PORV A		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.46E-04						SV19				2		HWT20SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		1.46E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.60E-04						SV19				3		HWT30SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		4.60E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.7E-04		1.0E+00		4.75E-04						SV19				4		HWT40SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		4.75E-04				Exhaust crush assumed 3 ft by 15 ft		45

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.07E-03						SV19				5		HWT50SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		2.07E-03				Total		85.4

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.37E-03						SV19				6		HWT60SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		3.37E-03				ARA		76.608		=		20.42		56.188

																																																		Elevation		>30

																																		7		MSSVD										

		7		D MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVD				2		HWT20MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		1.09E-04

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVD				3		HWT30MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		3.46E-04				ara		57.6

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVD				4		HWT40MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		3.57E-04				Elevation		>30

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVD				5		HWT50MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVD				6		HWT60MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		8		MSSVA										

		8		A MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVA				2		HWT20MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		1.09E-04				ARA		57.6

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVA				3		HWT30MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		3.46E-04				Elevation		>30

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVA				4		HWT40MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		3.57E-04

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVA				5		HWT50MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVA				6		HWT60MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		9		MSIVD										

		9		D MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVD				2		HWT20MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVD				3		HWT30MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVD				4		HWT40MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVD				5		HWT50MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVD				6		HWT60MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		10		MSIVA										

		10		A MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVA				2		HWT20MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVA				3		HWT30MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVA				4		HWT40MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVA				5		HWT50MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVA				6		HWT60MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		11		SV26										

		11		Block Valve C		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV26				2		HWT20SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV26				3		HWT30SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV26				4		HWT40SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV26				5		HWT50SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV26				6		HWT60SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		12		SV07										

		12		PORV - C		83		83		83		Y		Y		Y		Y		10000		2		1.90E-10		1.6E-04		1.0E+00		1.57E-04						SV07				2		HWT20SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		1.57E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										83				Y				Y		10000		3		6.00E-10		5.0E-04		1.0E+00		4.95E-04						SV07				3		HWT30SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		4.95E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										83				Y				Y		10000		4		6.20E-10		5.1E-04		1.0E+00		5.12E-04						SV07				4		HWT40SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		5.12E-04				Exhaust crush assumed 3 ft by 15 ft		45

										83				Y				Y		10000		5		2.70E-09		2.2E-03		1.0E+00		2.23E-03						SV07				5		HWT50SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		2.23E-03				Total		85.4

										83				Y				Y		10000		6		4.40E-09		3.6E-03		1.0E+00		3.63E-03						SV07				6		HWT60SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		3.63E-03				ARA		82.486		=		20.42		56.188		5.878

																																																		Elevation		>30

																																		13		SV28										

		13		Block Valve B		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.47E-04						SV28				2		HWT20SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		1.47E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.63E-04						SV28				3		HWT30SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		4.63E-04				Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.8E-04		1.0E+00		4.79E-04						SV28				4		HWT40SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		4.79E-04				Total		8.71

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.08E-03						SV28				5		HWT50SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		2.08E-03				ARA		77.16925		=		33.5		6		23.16925		14.5

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.40E-03						SV28				6		HWT60SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		3.40E-03				Elevation		>30

																																														

																																		14		SV13										

		14		PORV - B		77		77		77		Y		Y		Y		Y		10000		2		1.90E-10		1.5E-04		1.0E+00		1.46E-04						SV13				2		HWT20SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		1.46E-04				Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

										77				Y				Y		10000		3		6.00E-10		4.6E-04		1.0E+00		4.60E-04						SV13				3		HWT30SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		4.60E-04				Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

										77				Y				Y		10000		4		6.20E-10		4.7E-04		1.0E+00		4.75E-04						SV13				4		HWT40SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		4.75E-04				Exhaust crush assumed 3 ft by 15 ft		45

										77				Y				Y		10000		5		2.70E-09		2.1E-03		1.0E+00		2.07E-03						SV13				5		HWT50SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		2.07E-03				Total		85.4

										77				Y				Y		10000		6		4.40E-09		3.4E-03		1.0E+00		3.37E-03						SV13				6		HWT60SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		3.37E-03				ARA		76.608		=		20.42		56.188

																																																		Elevation		>30

																																		15		MSSVC										

		15		C MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVC				2		HWT20MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		1.09E-04

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVC				3		HWT30MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		3.46E-04				ARA		57.6

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVC				4		HWT40MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		3.57E-04				Elevation		>30

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVC				5		HWT50MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVC				6		HWT60MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		16		MSSVB										

		16		B MSSV		58		58		58		Y		Y		Y		Y		10000		2		1.90E-10		1.1E-04		1.0E+00		1.09E-04						MSSVB				2		HWT20MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		1.09E-04

										58				Y				Y		10000		3		6.00E-10		3.5E-04		1.0E+00		3.46E-04						MSSVB				3		HWT30MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		3.46E-04				ARA		57.6

										58				Y				Y		10000		4		6.20E-10		3.6E-04		1.0E+00		3.57E-04						MSSVB				4		HWT40MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		3.57E-04				Elevation		>30

										58				Y				Y		10000		5		2.70E-09		1.6E-03		1.0E+00		1.56E-03						MSSVB				5		HWT50MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		1.56E-03

										58				Y				Y		10000		6		4.40E-09		2.5E-03		1.0E+00		2.53E-03						MSSVB				6		HWT60MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		2.53E-03

																																														

																																		17		MSIVC										

		17		C MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVC				2		HWT20MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVC				3		HWT30MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVC				4		HWT40MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVC				5		HWT50MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVC				6		HWT60MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		18		MSIVB										

		18		B MSIV		240		240		240		Y		Y		Y		Y		10000		2		1.90E-10		4.6E-04		1.0E+00		4.56E-04						MSIVB				2		HWT20MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		4.56E-04				MSIV assumed failed closed

										240				Y				Y		10000		3		6.00E-10		1.4E-03		1.0E+00		1.44E-03						MSIVB				3		HWT30MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		1.44E-03				Need to verify this is the LOOP state

										240				Y				Y		10000		4		6.20E-10		1.5E-03		1.0E+00		1.49E-03						MSIVB				4		HWT40MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		1.49E-03				ARA		240

										240				Y				Y		10000		5		2.70E-09		6.5E-03		1.0E+00		6.48E-03						MSIVB				5		HWT50MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		6.48E-03				Elevation		>30

										240				Y				Y		10000		6		4.40E-09		1.1E-02		1.0E+00		1.06E-02						MSIVB				6		HWT60MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		1.06E-02

																																														

																																		19		TDPEX										

		19		TD CA Pump		220		220		220		Y		Y		Y		Y		10000		2		1.90E-10		4.2E-04		1.0E+00		4.18E-04						TDPEX				2		HWT20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		4.18E-04				14" line estimated 20' exposed		73.2666666667		MC-1403-01.20-00

										220				Y				Y		10000		3		6.00E-10		1.3E-03		1.0E+00		1.32E-03						TDPEX				3		HWT30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.32E-03

										220				Y				Y		10000		4		6.20E-10		1.4E-03		1.0E+00		1.37E-03						TDPEX				4		HWT40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.37E-03				ARA		220.2		=		151.94		68.26

										220				Y				Y		10000		5		2.70E-09		5.9E-03		1.0E+00		5.95E-03						TDPEX				5		HWT50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		5.95E-03				Elevation		>30

										220				Y				Y		10000		6		4.40E-09		9.7E-03		1.0E+00		9.69E-03						TDPEX				6		HWT60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		9.69E-03

																																														

																																		20		FWLINE										

		20		Main FW Lines		2840		2840		2840		N		N		Y		Y		10000		2		4.50E-10		1.3E-02		1.0E+00		1.28E-02						FWLINE				2		HWT20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.28E-02

										2840				N				Y		10000		3		1.40E-09		4.0E-02		1.0E+00		3.98E-02						FWLINE				3		HWT30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		3.98E-02

										2840				N				Y		10000		4		1.60E-09		4.5E-02		1.0E+00		4.54E-02						FWLINE				4		HWT40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		4.54E-02				ARA		2840.4		=		354.6		324		354.6		687.6		143.1		976.5

										2840				N				Y		10000		5		2.90E-09		8.2E-02		1.0E+00		8.24E-02						FWLINE				5		HWT50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		8.24E-02

										2840				N				Y		10000		6		4.70E-09		1.3E-01		1.0E+00		1.33E-01						FWLINE				6		HWT60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.33E-01

																																														

																																		21		MSLINE										

		21		SM Lines		8198		8198		8198		N		N		Y		Y		10000		2		4.50E-10		3.7E-02		1.0E+00		3.69E-02						MSLINE				2		HWT20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.69E-02

										8198				N				Y		10000		3		1.40E-09		1.1E-01		1.0E+00		1.15E-01						MSLINE				3		HWT30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.15E-01

										8198				N				Y		10000		4		1.60E-09		1.3E-01		1.0E+00		1.31E-01						MSLINE				4		HWT40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.31E-01				ARA		8198.34		=		1312		764.44		1070.68		700.06		764.44		2520.1		331.76		734.86

										8198				N				Y		10000		5		2.90E-09		2.4E-01		1.0E+00		2.38E-01						MSLINE				5		HWT50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		2.38E-01

										8198				N				Y		10000		6		4.70E-09		3.9E-01		1.0E+00		3.85E-01						MSLINE				6		HWT60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.85E-01

																																														

																																		24		SSF										

		24		SSF		10776		100000		100000		N		N		N		N		50000		2		4.50E-10		2.3E+00		1.0E+00		1.00E+00						SSF				2		HWT20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00										Removed bottom from ARA numbers, removed area between buildings and only sis the two main parts of the building

										100000				N				N		50000		3		1.40E-09		7.0E+00		1.0E+00		1.00E+00						SSF				3		HWT30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00				Area		7289.15		=		5345.55		1943.6		0

										100000				N				N		50000		4		1.60E-09		8.0E+00		1.0E+00		1.00E+00						SSF				4		HWT40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00				ARA		10776.3		=		7510		3250.3		16

										100000				N				N		50000		5		2.90E-09		1.5E+01		1.0E+00		1.00E+00						SSF				5		HWT50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00				Elevation		<30

										100000				N				N		50000		6		4.70E-09		2.4E+01		1.0E+00		1.00E+00						SSF				6		HWT60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

																																														

																																		25		CMHOT										

		25		Hotwell Sumps		342		168		168		N		N		N		N		50000		2		4.50E-10		3.8E-03		1.0E+00		3.78E-03						CMHOT				2		HWT20CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		3.78E-03						Only model top in the PRA, rest below grade

										168				N				N		50000		3		1.40E-09		1.2E-02		1.0E+00		1.18E-02						CMHOT				3		HWT30CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		1.18E-02				Area		168

										168				N				N		50000		4		1.60E-09		1.3E-02		1.0E+00		1.34E-02						CMHOT				4		HWT40CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		1.34E-02				ARA		342.2

										168				N				N		50000		5		2.90E-09		2.4E-02		1.0E+00		2.44E-02						CMHOT				5		HWT50CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		2.44E-02

										168				N				N		50000		6		4.70E-09		3.9E-02		1.0E+00		3.95E-02						CMHOT				6		HWT60CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		3.95E-02

																																														

																																		30		DUMP										

		30		Steam Dumps		487		487		487		N		N		N		N		50000		2		4.50E-10		1.1E-02		1.0E+00		1.09E-02						DUMP				2		HWT20DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		1.09E-02				Elevation		<30

										487				N				N		50000		3		1.40E-09		3.4E-02		1.0E+00		3.41E-02						DUMP				3		HWT30DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		3.41E-02				ARA		486.5		=		442.5		44

										487				N				N		50000		4		1.60E-09		3.9E-02		1.0E+00		3.89E-02						DUMP				4		HWT40DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		3.89E-02

										487				N				N		50000		5		2.90E-09		7.1E-02		1.0E+00		7.05E-02						DUMP				5		HWT50DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		7.05E-02

										487				N				N		50000		6		4.70E-09		1.1E-01		1.0E+00		1.14E-01						DUMP				6		HWT60DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		1.14E-01

																																														

																																		34		2TA										

		34		2TA		696		588		588		N		N		N		N		50000		2		4.50E-10		1.3E-02		1.0E+00		1.32E-02						2TA				2		HWT202TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		1.32E-02				At grade level remove floor area

										588				N				N		50000		3		1.40E-09		4.1E-02		1.0E+00		4.12E-02						2TA				3		HWT302TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		4.12E-02				ARA		696

										588				N				N		50000		4		1.60E-09		4.7E-02		1.0E+00		4.70E-02						2TA				4		HWT402TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		4.70E-02				Area		588

										588				N				N		50000		5		2.90E-09		8.5E-02		1.0E+00		8.53E-02						2TA				5		HWT502TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		8.53E-02

										588				N				N		50000		6		4.70E-09		1.4E-01		1.0E+00		1.38E-01						2TA				6		HWT602TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		1.38E-01

																																														

																																		35		CAST										

		35		U1 CAST		8738		8738		8738		Y		Y		N		N		50000		2		1.90E-10		8.3E-02		1.0E+00		8.30E-02						CAST				2		HWT20CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		8.30E-02				ARA		8737.58		=		7326.1		401.48		902		56.4		51.6

										8738				Y				N		50000		3		6.00E-10		2.6E-01		1.0E+00		2.62E-01						CAST				3		HWT30CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		2.62E-01				Elevation		most of the area is > 30

										8738				Y				N		50000		4		6.20E-10		2.7E-01		1.0E+00		2.71E-01						CAST				4		HWT40CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		2.71E-01

										8738				Y				N		50000		5		2.70E-09		1.2E+00		1.0E+00		1.00E+00						CAST				5		HWT50CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1.00E+00

										8738				Y				N		50000		6		4.40E-09		1.9E+00		1.0E+00		1.00E+00						CAST				6		HWT60CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1.00E+00

																																														

																																		36		VPSSF										

		36		SSF Tank Vent		2		2		2		N		N		N		N		50000		2		4.50E-10		4.5E-05		1.0E+00		4.50E-05						VPSSF				2		HWT20VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		4.50E-05				ARA		1.96

										2				N				N		50000		3		1.40E-09		1.4E-04		1.0E+00		1.40E-04						VPSSF				3		HWT30VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		1.40E-04

										2				N				N		50000		4		1.60E-09		1.6E-04		1.0E+00		1.60E-04						VPSSF				4		HWT40VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		1.60E-04

										2				N				N		50000		5		2.90E-09		2.9E-04		1.0E+00		2.90E-04						VPSSF				5		HWT50VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		2.90E-04

										2				N				N		50000		6		4.70E-09		4.7E-04		1.0E+00		4.70E-04						VPSSF				6		HWT60VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		4.70E-04

																																														

																																		39		AVI0DC										

		39		Diesel Comp		1455		1247		1247		N		N		N		N		50000		2		4.50E-10		2.8E-02		1.0E+00		2.81E-02						AVI0DC				2		HWT20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.81E-02										Remove bottoms from compressors

										1247				N				N		50000		3		1.40E-09		8.7E-02		1.0E+00		8.73E-02						AVI0DC				3		HWT30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		8.73E-02				ARA		1455.06		=		502		502		119.02		322.22		9.82

										1247				N				N		50000		4		1.60E-09		1.0E-01		1.0E+00		9.98E-02						AVI0DC				4		HWT40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		9.98E-02				Area		1247.06		=		398		398		119.02		322.22		9.82

										1247				N				N		50000		5		2.90E-09		1.8E-01		1.0E+00		1.81E-01						AVI0DC				5		HWT50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		1.81E-01

										1247				N				N		50000		6		4.70E-09		2.9E-01		1.0E+00		2.93E-01						AVI0DC				6		HWT60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.93E-01

																																														

																																		40		FWST										

		40		FWST		6271		5014		5014		N		N		N		N		50000		2		4.50E-10		1.1E-01		1.0E+00		1.13E-01						FWST				2		HWT20FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.13E-01						Remove bottom of the tank

										5014				N				N		50000		3		1.40E-09		3.5E-01		1.0E+00		3.51E-01						FWST				3		HWT30FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		3.51E-01				ARA		6270.5

										5014				N				N		50000		4		1.60E-09		4.0E-01		1.0E+00		4.01E-01						FWST				4		HWT40FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		4.01E-01				Area		5013.9

										5014				N				N		50000		5		2.90E-09		7.3E-01		1.0E+00		7.27E-01						FWST				5		HWT50FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		7.27E-01

										5014				N				N		50000		6		4.70E-09		1.2E+00		1.0E+00		1.00E+00						FWST				6		HWT60FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.00E+00

																																														

																																		42		_1RN1										

		42		1RN1		35		35		35		N		N		N		N		50000		2		4.50E-10		7.9E-04		1.0E+00		7.88E-04						_1RN1				2		HWT20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		7.88E-04				ARA		35

										35				N				N		50000		3		1.40E-09		2.5E-03		1.0E+00		2.45E-03						_1RN1				3		HWT30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.45E-03				Area		35

										35				N				N		50000		4		1.60E-09		2.8E-03		1.0E+00		2.80E-03						_1RN1				4		HWT40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.80E-03

										35				N				N		50000		5		2.90E-09		5.1E-03		1.0E+00		5.08E-03						_1RN1				5		HWT50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		5.08E-03

										35				N				N		50000		6		4.70E-09		8.2E-03		1.0E+00		8.23E-03						_1RN1				6		HWT60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		8.23E-03

																																														





MIP

										Targets >30’ above grade*		Targets <30’ above grade*		3/23 Proposed MIP

						F'2		2		1.90E-10		4.50E-10		2.40E-10

						F'3		3		6.00E-10		1.40E-09		5.10E-10

						F'4		4		6.20E-10		1.60E-09		1.00E-09

						F'5		5		2.70E-09		2.90E-09		1.90E-09

						F'6		6		4.40E-09		4.70E-09		3.80E-09

														This column is not used





F2-F6-ALL



				Target		ARA Area		AREA		Elev > 30		# of Site Specific Missiles 		F-Scale		MIP		Missile Strike Probability		Conditional Probability
(fragility)		Probability of failure from Missile				ARA
#

																										1

		1		DG1A Exhaust and Intake		238		145		N		10000		2																Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for desiel eshaust		84		MC-1203-03.00 rev 3				Should screen no direct path

												10000		3																Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

												10000		4																Exhust direct path appears to be 1 foot only for gravity dampers, EDG exhuast is fully covered.		21		MC-1203-03.00 rev 3

												10000		5																Elevation		760		<30

												10000		6																ARA		238.2		=		155.6		82.6



																										2

		2		DG1B Exhaust and Intake		238		145		N		10000		2																Exhaust opening 3.5 ft by 12.5 and 8.5 for vent and 3.0 for desiel eshaust		84		MC-1203-03.00 rev 3				Should screen no direct path

												10000		3																Intake opening is ceiling is 8 ft by 5 ft		40		MC-1203-03.00 rev 3				Should screen no direct path

												10000		4																Exhust direct path appears to be 1 foot only for dampers		21		MC-1203-03.00 rev 3

												10000		5																Elevation		760		<30

												10000		6																ARA		238.2		=		155.6		82.6

												10000		x

																										3

		3		Block Valve D		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										4

		4		PORV D		83		83		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		82.486		=		20.42		56.188		5.878

												10000		x																Elevation		>30

																										5

		5		Block Valve A		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										6

		6		PORV A		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		76.608		=		20.42		56.188

												10000		x																Elevation		>30

																										7

		7		D MSSV		58		58		Y		10000		2

												10000		3																ara		57.6

												10000		4																Elevation		>30

												10000		5

												10000		6

												10000		x

																										8

		8		A MSSV		58		58		Y		10000		2																ARA		57.6

												10000		3																Elevation		>30

												10000		4

												10000		5

												10000		6

												10000		x

																										9

		9		D MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										10

		10		A MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										11

		11		Block Valve C		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										12

		12		PORV - C		83		83		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		82.486		=		20.42		56.188		5.878

												10000		x																Elevation		>30

																										13

		13		Block Valve B		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 2 by 2		4		MC-1200-07.06

												10000		3																Piping assume 3ft by 6in		4.71		MCFD-1593-01.00

												10000		4																Total		8.71

												10000		5																ARA		77.16925		=		33.5		6		23.16925		14.5

												10000		6																Elevation		>30

												10000		x

																										14

		14		PORV - B		77		77		Y		10000		2																Valve size used because valve area smaller than dog house opening, size of valve and air lines assume 3 by 3		9		MC-1200-07.06

												10000		3																Piping assume 20ft by 6in		31.4		MCFD-1593-01.00

												10000		4																Exhaust crush assumed 3 ft by 15 ft		45

												10000		5																Total		85.4

												10000		6																ARA		76.608		=		20.42		56.188

												10000		x																Elevation		>30

																										15

		15		C MSSV		58		58		Y		10000		2

												10000		3																ARA		57.6

												10000		4																Elevation		>30

												10000		5

												10000		6

												10000		x

																										16

		16		B MSSV		58		58		Y		10000		2

												10000		3																ARA		57.6

												10000		4																Elevation		>30

												10000		5

												10000		6

												10000		x

																										17

		17		C MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										18

		18		B MSIV		240		240		Y		10000		2																MSIV assumed failed closed

												10000		3																Need to verify this is the LOOP state

												10000		4																ARA		240

												10000		5																Elevation		>30

												10000		6

												10000		x

																										19

		19		TD CA Pump		220		220		Y		10000		2																14" line estimated 20' exposed		73.2666666667		MC-1403-01.20-00

												10000		3

												10000		4																ARA		220.2		=		151.94		68.26

												10000		5																Elevation		>30

												10000		6

												10000		x

																										20

		20		Main FW Lines		NA		0		N		10000		2																Feedwater impact is subsumed by the LOOP assumption

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										21

		21		SM Lines		NA		0		N		10000		2																Steam line impact is subsumed by the LOOP assumption

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										22

		22		SB Electrical Rm		NA		0		N		10000		2																Model components are failed due to the LOOP

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										23

		23		CACSTs		NA		0		Y		10000		2																Not modeled in the PRA mitigating or init event trees so screened from TRME

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x

																										24										Removed bottom from ARA numbers

		24		SSF		10776		8714		N		10000		2																Area		8714.05		=		6050		2648.05		16

												10000		3																ARA		10776.3		=		7510		3250.3		16

												10000		4																Elevation		<30

												10000		5

												10000		6

												10000		x

																										25						Only model top in the PRA, rest below grade

		25		Hotwell Sumps		342		168		N		10000		2																Area		168

												10000		3																ARA		342.2

												10000		4

												10000		5

												10000		6

												10000		x

																										26

		26		7 KV SG		NA		0				10000		2																Not used in the model

												10000		3																Area		14912.4

												10000		4																ARA		14912.4

												10000		5

												10000		6

												10000		x

																										27

		27		XFRMR 1ATC		NA		0				10000		2																Not used in the model

												10000		3

												10000		4

												10000		5

												10000		6

												10000		x



		28		XFRMR 1ATD		NA		0				10000		2												28				Not used in the model

												10000		3

												10000		4

												10000		5

												10000		6



																										29				Not used in the model

		29		1SLXH		NA		0				10000

												10000

												10000

												10000

												10000



																										30

		30		Steam Dumps		487		487				10000																		Elevation		<30

												10000																		ARA		486.5		=		442.5		44

												10000

												10000

												10000



																										31

		31		UST 1A		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										32

		32		UST 1B		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										33

		33		MOV 1CS18		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										34				At grade level remove floor area

		34		2TA		696		588		N		10000																		ARA		696

												10000																		Area		588

												10000

												10000

												10000



																										35

		35		U1 CAST		8738		8738		Y		10000																		ARA		8737.58		=		7326.1		401.48		902		56.4		51.6

												10000																		Elevation		most of the area is > 30

												10000

												10000

												10000



																										36

		36		SSF Tank Vent		2		2		N		10000																		ARA		1.96

												10000

												10000

												10000

												10000



																										37

		37		CRPI 1A + 1B		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										38

		38		CRPI 2A + 2B		NA		0				10000																		Not used in the model

												10000

												10000

												10000

												10000



																										39										Remove bottoms from compressors

		39		Diesel Comp		1455		1247		N		10000																		ARA		1455.06		=		502		502		119.02		322.22		9.82

												10000																		Area		1247.06		=		398		398		119.02		322.22		9.82

												10000

												10000

												10000



																										40						Remove bottom of the tank

		40		RWST		6271		5014		N		10000																		ARA		6270.5

												10000																		Area		5013.9

												10000

												10000

												10000



																										41

		41		U1 Main XFMR		NA		0		N		10000																		Not used in the model

												10000

												10000

												10000

												10000



																										42

		42		1RN1		35		35				10000																		ARA		35

												10000																		Area		35

												10000

												10000

												10000





















RR file input

		Event		Desc		Prob

		HWT20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.0006525

		HWT30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.00203

		HWT40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.00232

		HWT50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.004205

		HWT60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		0.006815

		HWT20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.0006525

		HWT30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.00203

		HWT40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.00232

		HWT50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.004205

		HWT60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		0.006815

		HWT20SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV25		TMRE WIND-BORNE MISSILE FAILURE OF SV25 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.00015675

		HWT30SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.000495

		HWT40SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.0005115

		HWT50SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.0022275

		HWT60SV01		TMRE WIND-BORNE MISSILE FAILURE OF SV01 FOR HIGH WIND INTERVAL F2		0.00363

		HWT20SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV27		TMRE WIND-BORNE MISSILE FAILURE OF SV27 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.00014554

		HWT30SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.0004596

		HWT40SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.00047492

		HWT50SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.0020682

		HWT60SV19		TMRE WIND-BORNE MISSILE FAILURE OF SV19 FOR HIGH WIND INTERVAL F2		0.0033704

		HWT20MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVD		TMRE WIND-BORNE MISSILE FAILURE OF MSSVD FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVA		TMRE WIND-BORNE MISSILE FAILURE OF MSSVA FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVD		TMRE WIND-BORNE MISSILE FAILURE OF MSIVD FOR HIGH WIND INTERVAL F2		0.01056

		HWT20MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVA		TMRE WIND-BORNE MISSILE FAILURE OF MSIVA FOR HIGH WIND INTERVAL F2		0.01056

		HWT20SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV26		TMRE WIND-BORNE MISSILE FAILURE OF SV26 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.00015675

		HWT30SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.000495

		HWT40SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.0005115

		HWT50SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.0022275

		HWT60SV07		TMRE WIND-BORNE MISSILE FAILURE OF SV07 FOR HIGH WIND INTERVAL F2		0.00363

		HWT20SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.00014668

		HWT30SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.0004632

		HWT40SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.00047864

		HWT50SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.0020844

		HWT60SV28		TMRE WIND-BORNE MISSILE FAILURE OF SV28 FOR HIGH WIND INTERVAL F2		0.0033968

		HWT20SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.00014554

		HWT30SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.0004596

		HWT40SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.00047492

		HWT50SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.0020682

		HWT60SV13		TMRE WIND-BORNE MISSILE FAILURE OF SV13 FOR HIGH WIND INTERVAL F2		0.0033704

		HWT20MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVC		TMRE WIND-BORNE MISSILE FAILURE OF MSSVC FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.00010944

		HWT30MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.0003456

		HWT40MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.00035712

		HWT50MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.0015552

		HWT60MSSVB		TMRE WIND-BORNE MISSILE FAILURE OF MSSVB FOR HIGH WIND INTERVAL F2		0.0025344

		HWT20MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVC		TMRE WIND-BORNE MISSILE FAILURE OF MSIVC FOR HIGH WIND INTERVAL F2		0.01056

		HWT20MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.000456

		HWT30MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.00144

		HWT40MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.001488

		HWT50MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.00648

		HWT60MSIVB		TMRE WIND-BORNE MISSILE FAILURE OF MSIVB FOR HIGH WIND INTERVAL F2		0.01056

		HWT20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.00041838

		HWT30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.0013212

		HWT40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.00136524

		HWT50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.0059454

		HWT60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		0.0096888

		HWT20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0127818

		HWT30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0397656

		HWT40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0454464

		HWT50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.0823716

		HWT60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		0.1334988

		HWT20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.036891

		HWT30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.114772

		HWT40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.131168

		HWT50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.237742

		HWT60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		0.385306

		HWT20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1

		HWT20CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.00378

		HWT30CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.01176

		HWT40CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.01344

		HWT50CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.02436

		HWT60CMHOT		TMRE WIND-BORNE MISSILE FAILURE OF CMHOT FOR HIGH WIND INTERVAL F2		0.03948

		HWT20DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.01094625

		HWT30DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.034055

		HWT40DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.03892

		HWT50DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.0705425

		HWT60DUMP		TMRE WIND-BORNE MISSILE FAILURE OF DUMP FOR HIGH WIND INTERVAL F2		0.1143275

		HWT202TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.01323

		HWT302TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.04116

		HWT402TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.04704

		HWT502TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.08526

		HWT602TA		TMRE WIND-BORNE MISSILE FAILURE OF 2TA FOR HIGH WIND INTERVAL F2		0.13818

		HWT20CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		0.083011

		HWT30CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		0.26214

		HWT40CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		0.270878

		HWT50CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1

		HWT60CAST		TMRE WIND-BORNE MISSILE FAILURE OF CAST FOR HIGH WIND INTERVAL F2		1

		HWT20VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.000045

		HWT30VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00014

		HWT40VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00016

		HWT50VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00029

		HWT60VPSSF		TMRE WIND-BORNE MISSILE FAILURE OF VPSSF FOR HIGH WIND INTERVAL F2		0.00047

		HWT20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.0280575

		HWT30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.08729

		HWT40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.09976

		HWT50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.180815

		HWT60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		0.293045

		HWT20FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.11281275

		HWT30FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.350973

		HWT40FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.401112

		HWT50FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		0.7270155

		HWT60FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1

		HWT20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.0001575

		HWT30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.00049

		HWT40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.00056

		HWT50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.001015

		HWT60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		0.001645





HRA event review

		NAME		DESC		Accessible Location & Environmental Factors		Failed				Flag File

		AVICOMGDHE		Operators Fail to Start Diesel Compressor G		Equipment located in the Yard at the east end of the TB2, which is a vulnerable location to high winds. Compressor and/or indication could be damaged by the high wind initiator; therefore, action is not feasible and assumed to fail (Set to 1.0) given a high wind initiator.   		Y		<60		AVICOMGDHE EQU TAG-HWT-HE

		AVICOMHDHE		Operators Fail to Start Diesel Compressor H		Equipment located in the Yard at the east end of the TB2, which is a vulnerable location to high winds. Compressor and/or indication could be damaged by the high wind initiator; therefore, action is not feasible and assumed to fail (Set to 1.0) given a high wind initiator.   		Y		<60		AVICOMHDHE EQU TAG-HWT-HE

		DDCBATADHE		Operators Fail to Extend Vital Battery Life for Train A		Cat 1 Structure		N				

		DDCBATBDHE		Operators Fail to Extend Vital Battery Life for Train B		Cat 1 Structure		N				

		DDCEVCSDHE		Operators fail to supply 125v dc from the standby charger		Local actions take place in the AUX building which is a category I structure.		N				

		EKSFAS0DHE		Operators Fail to Actuate ECCS Components Manually After Failure of ESFAS Master		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		EKSFAS1DHE		Operators Fail to Actuate Master Relays Manually (Initiate Safety Injection)		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		FCACSMUDHE		Failure to refill CAST from condensate grade sources		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		FCATHR1DHE		Operator Fails to Manually Throttle Auxiliary FW Flow In Control Room		Control room action		N				

		FCATHRODHE		Operator Fails to Manually Throttle the Auxiliary FW Flow		Action outside the control room. Manual valves CA63, CA51, CA47, and CA35 are located in Category I Structure, AB1.		N				

		FCMCBHWDHE		Failure to Align CBPs / HWPs to the SGs Prior to Core Damage		Action in the turbine building		Y		Y		FCMCBHWDHE EQU TAG-HWT-HE

		FL695RNDHE		Operator Fails to Isolate RN Flood In AB Prior to ND/NS Failure		Flood event		Y				FL695RNDHE EQU TAG-HWT-HE

		FL716FTDHE		Operator Fails to Isolate FT Flood In AB Prior to RN Failure		Flood event		Y				FL716FTDHE EQU TAG-HWT-HE

		FLASPRNDHE		Operator Fails to Isolate RN CA Pump Room Flood Prior to ASP Failure		Flood event		Y				FLASPRNDHE EQU TAG-HWT-HE

		FLASPSTDHE		Operator Fails to Isolate CAST CA Pump Room Flood Prior to ASP Failure		Flood event		Y				FLASPSTDHE EQU TAG-HWT-HE

		FLASPYMDHE		Operator Fails to Isolate YM CA Pump Room Flood Prior to ASP Failure		Flood event		Y				FLASPYMDHE EQU TAG-HWT-HE

		FLDGRNDHE		Operator Fails to Isolate RN Flood In DG Room Prior to other DG Failure		Flood event		Y				FLDGRNDHE EQU TAG-HWT-HE

		FLLCSRCDHE		Operator Fails to Isolate RC TB Flood Prior to Load Center (Main Transformer) Fa		Flood event		Y				FLLCSRCDHE EQU TAG-HWT-HE

		FLYCHVACDHE		Operators Fail to Restore ESF Electrical Cooling Following Loss of YC Cooling		Did not see in HRA		Y				FLYCHVACDHE EQU TAG-HWT-HE

		GBBBLOWDHE		Operator Fails to Isolate Unisolated Blowdown		Control Room Action		N				

		GLOPORVDHE		Operators Fail to Open the PORVs to Lower RCS Pressure		Cat 1 Structure		N				

		GLOSSHRDHE		Operators Fail to Lower RCS Pressure by Lowering SG Pressure		Cat 1 Structure		N				

		GNC0XCRDHE		Failure to Trip the RCPs At the Secondary Breakers Prior to Core Damage		Did not see in HRA		Y				GNC0XCRDHE EQU TAG-HWT-HE

		GNCCOREDHE		Operators Fail to Trip RCP Prior to Core Damage		Control room action		N				

		HNVATWSDHE		Operators Fail to Manually Initiate Emergency Boration for ATWS Mitigation		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		HNVCOOLDHE		Operators Fail to Provide NV Pump Motor Cooling via RN Gravity Feed		Cat 1 Structure		N				

		HTLGRECDHE		Transfer to Hot Leg Recirculation		Control room action		N				

		ND0RWSTDHE		Operators fail to refill the FWST after failure of ND and prior to FWST depletio		Aux building and greater than 1 hour		N		>60		

		NNVSSFADHE		Operators Fail to Initiate SS Sys. Operation in Time (Loss of RN)		Pump is located in the SSF which is a vulnerable facility. Any action required within an hour is assumed to fail. 		Y		<60		NNVSSFADHE EQU TAG-HWT-HE

		NNVSSFBDHE		Operators Fail to Initiate SS Sys. Operation in Time (Loss of Power)		Pump is located in the SSF which is a vulnerable facility. Any action required within an hour is assumed to fail. 		Y		<60		NNVSSFBDHE EQU TAG-HWT-HE

		P1EMXA4DHE		Failure to Align SSF Power Supply to 1EMXA-4		Cat 1 Structure		N				

		PACBRKRDHE		Failure to Conserve Control Power until Offsite Power Becomes Available		LOOP assumed and not in HRA		Y				PACBRKRDHE EQU TAG-HWT-HE

		POPXCO2DHE		Failure to Cross Connect OSP Between Units		LOOP assumed and not in HRA		Y				POPXCO2DHE EQU TAG-HWT-HE

		QRPMTRPDHE		Operators Fail to Trip Reactor Manually Following Failure of Automatic SCRAM		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		RNCBLKVDHE		Failure to Close a PORV Block Valve When Required		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		RVIPORVDHE		Operators Fail to Restore VI or Backup Nitrogen to PORVs		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		RY22SGSDHE		Operators Fail to Align RY Fire Pumps to S/Gs		In the yard		Y		<60		RY22SGSDHE EQU TAG-HWT-HE

		SAGRCL1DHE		Operators fail to Aggresively cool down and depressurize to LPR conditions		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		SNSRECIDHE		Operators fail to align NS for recirculation cooling or containment over-pressur		Control room action		N				

		SX00LPRDHE		Failure to Cooldown and Depressurize to LPR Prior to FWST Depletion		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		SX00RHRDHE		Failure to Cooldown and Depressurize to RHR Prior to FWST Depletion		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		T12CHARDHE		Operators Fail to Throttle Charging After Loss Of Instrument Air Occurs		Control room action		N				

		TFBLD01DHE		Operators Fail to Establish Feed and Bleed Cooling		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		TRECIRCDHE		Operators Fail To Establish High Pressure Recirculation		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		TRESTRTDHE		Operators fail to restore ECCS equipment following recovery of off-site power		LOOP assumed and HEP not in HRA		Y				TRESTRTDHE EQU TAG-HWT-HE

		TSBOCADDHE		Failure to Cooldown and Depressurize During a SBO		Control room action		N				

		TTRPRCPDHE		Operators Fail To Trip The RCPs In Time To Prevent RCP Seal Failure		Control room action not in HRA list		N				

		UNI173ADHE		Operators Fail To Close Motor Operated Valve NI173A		ISLOCA event not in HRA notebook		Y				UNI173ADHE EQU TAG-HWT-HE

		UNI178BDHE		Operators Fail To Close Motor Operated Valve NI178B		ISLOCA event not in HRA notebook		Y				UNI178BDHE EQU TAG-HWT-HE

		WRNBWSHDHE		Operator Fails to Restore Backwash Flow		Cat 1 Structure		N				

		WRNPBFSDHE		Operators Fail to Start RN Pump 1B		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		WRNSBPXDHE		Operators Fail to Start Standby Train RN Pump to Provide Cross-Over Header Flow		Control room action		N				

		WRNUNT2DHE		Operators Fail to Cross-tie to Unit 2 RN		This action contains a series of steps inside and outside the control room. Operators will attempt to cross-connect to the other unit RN system; which is located in the AUX building.		N				

		WRVBACKDHE		Operators Fail to Align RV as Back-up to RN		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		XHM1A1BDHE		Operators Fail to Supply Power to Hydrogen Igniters		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		XHMSSFPDHE		Operators Fail to Supply Power to Train A Hydrogen Igniters from SSF		Cat 1 Structure		N				

		XL716RNDHE		Operator Fails to Isolate RN Major Flood In AB Prior to NV Failure		Flood event		Y				XL716RNDHE EQU TAG-HWT-HE

		XLLCSRCDHE		Operator Fails to Isolate RC Major TB Flood Prior to Load Center Failure		Flood event		Y				XLLCSRCDHE EQU TAG-HWT-HE

		XRL001ADHE		HUMAN-INDUCED FLOOD EVENT		Flood event		Y				XRL001ADHE EQU TAG-HWT-HE

		XRLPD02DHE		OPERATOR FAILS TO CLOSE PD 2		Flood event		Y				XRLPD02DHE EQU TAG-HWT-HE

		Y000RHRDHE		Operators fail to Cooldown and Depressurize to RHR		Not in HRA notebook, but should be a control room action		N				

		YFWRFILDHE		Operators fail to refill the FWST after SGTR		Not in the HRA notebook should primarily support SGTR events will set to fail, because locations have not been reviewed		Y				YFWRFILDHE EQU TAG-HWT-HE

		YNCCOOLDHE		Operators Fail to Establish Subcooling and Depressurize to Terminate Break Flow		Not in HRA notebook, but should be a control room action		N				

		YSMISOLDHE		Operators Fail To Isolate The Ruptured Generator		Action takes place inside the main control room. There are no environmental factors that would impact operator action.		N				

		YSVPORVDHE		Operators Fail to Manually Open the PORV to Cooldown Following the SGTR		Not in the HRA notebook should primarily support SGTR events will set to fail, because locations have not been reviewed		Y				YSVPORVDHE EQU TAG-HWT-HE

		YTHROTTDHE		Operators Fail to Throttle S/I by Restoring Normal Charging		Not in HRA notebook, but should be a control room action		N				





Failed HRA

		AVICOMGDHE EQU TAG-HWT-HE

		AVICOMHDHE EQU TAG-HWT-HE

		FCMCBHWDHE EQU TAG-HWT-HE

		FL695RNDHE EQU TAG-HWT-HE

		FL716FTDHE EQU TAG-HWT-HE

		FLASPRNDHE EQU TAG-HWT-HE

		FLASPSTDHE EQU TAG-HWT-HE

		FLASPYMDHE EQU TAG-HWT-HE

		FLDGRNDHE EQU TAG-HWT-HE

		FLLCSRCDHE EQU TAG-HWT-HE

		FLYCHVACDHE EQU TAG-HWT-HE

		GNC0XCRDHE EQU TAG-HWT-HE

		NNVSSFADHE EQU TAG-HWT-HE

		NNVSSFBDHE EQU TAG-HWT-HE

		PACBRKRDHE EQU TAG-HWT-HE

		POPXCO2DHE EQU TAG-HWT-HE

		RY22SGSDHE EQU TAG-HWT-HE

		TRESTRTDHE EQU TAG-HWT-HE

		UNI173ADHE EQU TAG-HWT-HE

		UNI178BDHE EQU TAG-HWT-HE

		XL716RNDHE EQU TAG-HWT-HE

		XLLCSRCDHE EQU TAG-HWT-HE

		XRL001ADHE EQU TAG-HWT-HE

		XRLPD02DHE EQU TAG-HWT-HE

		YFWRFILDHE EQU TAG-HWT-HE

		YSVPORVDHE EQU TAG-HWT-HE

		





Init

		F' Scale		F' min speed
(mph)		Min speed freq (/yr)		F' Bin Freq (mph)

		F'2		103		1.21E-04		1.05E-04

		F'3		135		1.61E-05		1.41E-05

		F'4		168		2.02E-06		1.87E-06

		F'5		209		1.52E-07		1.50E-07

		F'6		277		2.10E-09		2.10E-09

				300		4.94E-10

		This data is more conservative in the lower F' scale which is where the risk dominates





HW TRME imp

		Importance Measure Report

		CDFTOP  = 8.012E-06

		\\ngofs\PRAWork\SAB\TMRE\MNS TRME\mr4a_TMRE 1E12.CUT		11/3/16 17:20

		Event Name		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		%TMRE_F2		1.05E-04		6.74E-01		5.09E-02		3.071		6.35E+03		TMRE Tornado event F2

		%TMRE_F3		1.41E-05		2.77E-01		1.53E-01		1.384		1.91E+04		TMRE Tornado event F3

		%TMRE_F4		1.87E-06		4.19E-02		1.73E-01		1.044		2.16E+04		TMRE Tornado event F4

		%TMRE_F5		1.50E-07		6.08E-03		3.04E-01		1.006		3.79E+04		TMRE Tornado event F5

		%TMRE_F6		2.10E-09		1.36E-04		4.68E-01		1		5.84E+04		TMRE Tornado event F6

		AVI0055FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Inlet Filter 0VIFL0055 Restricts Flow

		AVI0056FLF		9.68E-05		4.38E-07		3.63E-08		1		1		First Afterfilter 0VIFL0056 Restricts Flow

		AVI0057FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Second Afterfilter 0VIFL0057 Restricts Flow

		AVI0058FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Inlet Filter 0VIFL0058 Restricts Flow

		AVI0059FLF		9.68E-05		4.38E-07		3.63E-08		1		1		First Afterfilter 0VIFL0059 Restricts Flow

		AVI0060FLF		9.68E-05		4.38E-07		3.63E-08		1		1		Second Afterfilter 0VIFL0060 Restricts Flow

		AVI1908VVT		2.87E-04		1.96E-06		5.49E-08		1		1.01		Manual Valve 2VI1908 Transfers Closed

		AVI1911RVT		2.65E-03		3.20E-05		9.67E-08		1		1.01		Relief Valve 2VI1911 Transfers Open

		AVICOMGDCR		8.78E-02		1.50E-03		1.37E-07		1.002		1.02		Diesel Compressor G Fails to Run

		AVICOMGDCS		2.74E-03		3.31E-05		9.67E-08		1		1.01		Diesel Compressor G Fails to Start on Demand

		AVICOMGLHE		8.00E-03		1.13E-04		1.14E-07		1		1.01		Latent Human Error on Diesel Compressor G

		AVICOMGTRM		1.12E-02		1.64E-04		1.18E-07		1		1.01		Diesel Compressor G Is In Maintenance

		AVICOMHDCR		8.78E-02		1.50E-03		1.37E-07		1.002		1.02		Diesel Compressor H Fails to Run

		AVICOMHDCS		2.74E-03		3.31E-05		9.67E-08		1		1.01		Diesel Compressor H Fails to Start on Demand

		AVICOMHLHE		8.00E-03		1.13E-04		1.14E-07		1		1.01		Latent Human Error on Diesel Compressor H

		AVICOMHTRM		1.12E-02		1.64E-04		1.18E-07		1		1.01		Diesel Compressor H Is In Maintenance

		AVICPGHLHE		2.46E-04		1.45E-06		4.73E-08		1		1.01		Latent Human Error on Diesel Compressors G and H

		AVICPGHTRM		3.23E-04		2.48E-06		6.16E-08		1		1.01		Diesel Compressors G and H Are In Maintenance

		AVIDCOMDEX		1.00E-02		1.45E-04		1.16E-07		1		1.01		Failure of Diesel Compressor Auto-Start Signal

		AVIDCR1_CCF_1_2		2.25E-03		2.69E-05		9.59E-08		1		1.01		CCF of two components: AVICOMGDCR & AVICOMHDCR

		AVIDCS1_CCF_1_2		1.44E-04		6.53E-07		3.63E-08		1		1		CCF of two components: AVICOMGDCS & AVICOMHDCS

		DACECB4BLF		6.07E-06		1.30E-07		1.72E-07		1		1.02		600 V ac Connection Box ECB4 Fails

		DDC1VDABDF		4.68E-06		5.34E-07		9.15E-07		1		1.11		125 V dc Vital I&C Power Panelboard 1EVDA Fails

		DDC1VDDBDF		4.68E-06		2.76E-06		4.73E-06		1		1.59		125 V dc Vital I&C Power Panelboard 1EVDD Fails

		DDCBATADHE		1.00E+00		2.36E-06		1.89E-11		1		1		Operators Fail to Extend Vital Battery Life for Train A

		DDCBATBDHE		1.00E+00		2.63E-06		2.11E-11		1		1		Operators Fail to Extend Vital Battery Life for Train B

		DDCBCF1_CCF_1_2_4		1.85E-07		2.23E-07		9.68E-06		1		2.21		CCF of three components: DDCEVCABCF & DDCEVCBBCF & DDCEVCDBCF

		DDCBCF1_CCF_1_3_4		1.85E-07		2.23E-07		9.68E-06		1		2.21		CCF of three components: DDCEVCABCF & DDCEVCCBCF & DDCEVCDBCF

		DDCBCF1_CCF_1_4		3.06E-07		3.69E-07		9.68E-06		1		2.21		CCF of two components: DDCEVCABCF & DDCEVCDBCF

		DDCBCF1_CCF_ALL		1.11E-07		1.35E-07		9.68E-06		1		2.21		CCF of all components in group 'DDCBCF1_CCF'

		DDCDD01CBT		3.27E-06		2.77E-07		6.78E-07		1		1.08		125 V dc Breaker 1EVDD-1 Transfers Position

		DDCDD3CCBT		2.62E-06		1.12E-06		3.44E-06		1		1.43		125 V dc Breaker EVDD-3C (1EVDD supply bkr) Transfers Open

		DDCEVCABCF		3.60E-05		1.41E-06		3.13E-07		1		1.04		Battery Charger EVCA Fails

		DDCEVCADEX		1.00E+00		2.36E-06		1.89E-11		1		1		Battery EVCA Depletes in One Hour

		DDCEVCDBCF		3.60E-05		1.55E-06		3.45E-07		1		1.04		Battery Charger EVCD Fails

		DDCEVCDDEX		1.00E+00		2.63E-06		2.11E-11		1		1		Battery EVCD Depletes in One Hour

		DDCEVCSDHE		1.00E+00		4.03E-06		3.23E-11		1		1		Operators fail to supply 125v dc from the standby charger

		DDCEVDABDF		4.68E-06		1.38E-07		2.36E-07		1		1.03		125 V dc Distribution Center EVDA Fails

		FCA0019VVT		7.34E-05		1.34E-06		1.46E-07		1		1.02		Locked Open Manual Valve 1CA19 Transfers Closed

		FCA0021VVT		7.34E-05		2.41E-06		2.63E-07		1		1.03		Locked Open Manual Valve 1CA21 Transfers Closed

		FCA0039VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA39 Transfers Closed

		FCA0043VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA43 Transfers Closed

		FCA0055VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA55 Transfers Closed

		FCA0059VVT		4.29E-04		1.40E-06		2.62E-08		1		1		Locked Open Manual Valve 1CA59 Transfers Closed

		FCA015AMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1CA15A Fails to Open

		FCA018BMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1CA18B Fails to Open

		FCA0TDPLHE		8.23E-04		4.06E-05		3.95E-07		1		1.05		Latent Human Error Fails TDP

		FCA0TDPTPR		3.52E-02		2.27E-03		5.16E-07		1.002		1.06		TDP Fails to Run After First Hour

		FCA0TDPTPS		2.90E-03		1.65E-04		4.57E-07		1		1.06		CA TDP Fails to Start

		FCA0TDPTPX		2.43E-03		1.38E-04		4.56E-07		1		1.06		TDP Fails to Run During First Hour

		FCA0TDPTRM		1.29E-02		5.73E-04		3.56E-07		1.001		1.04		CA Turbine-Driven Pump Train In Maintenance or Testing

		FCA161CVV6		5.55E-04		1.63E-05		2.35E-07		1		1.03		MOV 1CA161C (Power Removed) Transfers Closed

		FCA162BAV2		6.87E-05		1.25E-06		1.46E-07		1		1.02		Air Operated Valve 1CA162B Fails to Open

		FCA5380PSO		1.95E-04		4.31E-06		1.77E-07		1		1.02		Pressure Switch 1CAPS5380 Fails to Operate

		FCA5391PSO		1.95E-04		4.31E-06		1.77E-07		1		1.02		Pressure Switch 1CAPS5391 Fails to Operate

		FCACVO2_CCF_ALL		9.06E-08		1.34E-07		1.19E-05		1		2.48		CCF of all components in group 'FCACVO2_CCF'

		FCAMDPALHE		8.23E-04		3.12E-06		3.03E-08		1		1		Latent Human Error Fails MDP 1A

		FCAMDPAMPR		2.39E-04		4.08E-07		1.37E-08		1		1		MDP 1A Fails to Run After First Hour

		FCAMDPAMPS		7.56E-04		2.86E-06		3.03E-08		1		1		MDP 1A Fails to Start

		FCAMDPAMPX		1.84E-04		3.14E-07		1.37E-08		1		1		MDP 1A Fails to Run During the First Hour

		FCAMDPATRM		3.36E-03		2.18E-05		5.19E-08		1		1.01		CA Motor Driven Pump Train 1A in Maintenance or Testing

		FCAMDPBLHE		8.23E-04		2.83E-06		2.76E-08		1		1		Latent Human Error Fails MDP 1B

		FCAMDPBMPR		2.39E-04		4.08E-07		1.37E-08		1		1		MDP 1B Fails to Run After First Hour

		FCAMDPBMPS		7.56E-04		2.60E-06		2.76E-08		1		1		MDP 1B Fails to Start

		FCAMDPBMPX		1.84E-04		3.14E-07		1.37E-08		1		1		MDP 1B Fails to Run During the First Hour

		FCAMDPBTRM		3.36E-03		2.21E-05		5.26E-08		1		1.01		CA Motor-Driven Pump Train 1B in Maintenance or Testing

		FCAMPS1_CCF_1_2		5.17E-05		1.24E-05		1.92E-06		1		1.24		CCF of two components: FCAMDPAMPS & FCAMDPBMPS

		FCAMV21_CCF_1_2		2.54E-06		1.32E-07		4.18E-07		1		1.05		CCF of two components: FCA015AMV2 & FCA018BMV2

		FCAPVR1_CCF_1_2		1.00E-05		4.85E-07		3.88E-07		1		1.05		CCF of two components: FCA0TDPPVR & FCAMDPAPVR

		FCAPVR1_CCF_1_2_3		3.89E-06		9.32E-06		1.92E-05		1		3.4		CCF of three components: FCA0TDPPVR & FCAMDPAPVR & FCAMDPBPVR

		FCAPVR1_CCF_1_3		1.00E-05		4.85E-07		3.88E-07		1		1.05		CCF of two components: FCA0TDPPVR & FCAMDPBPVR

		FCAPVR1_CCF_2_3		1.00E-05		1.28E-06		1.02E-06		1		1.13		CCF of two components: FCAMDPAPVR & FCAMDPBPVR

		FCAPVS1_CCF_1_2_3		4.34E-06		1.17E-05		2.16E-05		1		3.7		CCF of three components: FCA0TDPPVS & FCAMDPAPVS & FCAMDPBPVS

		FCAPVS1_CCF_2_3		3.65E-06		1.90E-07		4.18E-07		1		1.05		CCF of two components: FCAMDPAPVS & FCAMDPBPVS

		FCATHR1DHE		1.00E+00		1.70E-04		1.36E-09		1		1		Operator Fails to Manually Throttle Auxiliary FW Flow In Control Room

		FCATHRODHE		1.00E+00		7.78E-04		6.24E-09		1.001		1		Operator Fails to Manually Throttle the Auxiliary FW Flow

		FL_TAGS		1.00E+00		1.00E+00		8.01E-06		1.00E+30		1		Turn on Toggle for Sequence Level Quantification

		FLG_SI_CROSSTIE		1.00E+00		1.01E-02		8.11E-08		1.01		1		SEAL INJECTION - REMOVE UNIT CROSSTIE CREDIT

		FRN0400VV4		3.29E-04		8.57E-07		2.09E-08		1		1		Locked Open Manual Valve 1RN400 Transfers Closed

		FRN069AMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1RN69A Fails to Open

		FRN1158VV6		5.55E-04		1.63E-05		2.35E-07		1		1.03		Manual Valve 1RN1158 Transfers Closed

		FRN162BMV2		3.57E-04		9.29E-07		2.09E-08		1		1		Motor Operated Valve 1RN162B Fails to Open

		FRNMV21_CCF_1_2		9.76E-06		1.24E-06		1.02E-06		1		1.13		CCF of two components: FRN069AMV2 & FRN162BMV2

		HND058AMVO		5.28E-04		1.59E-06		2.41E-08		1		1		Motor Operated Valve 1ND58A Fails to Open

		HNVCCPBCPS		9.09E-04		6.92E-07		6.10E-09		1		1		NV Pump 1B  Fails To Start On Demand

		HNVCCPBLHE		1.30E-03		9.89E-07		6.10E-09		1		1		Latent Human Error Fails CCP 1B

		HNVCCPBTRM		1.32E-02		1.65E-05		1.00E-08		1		1		Train Maintenance NV Train B

		HNVNPSHDEX		1.00E+00		1.43E-04		1.15E-09		1		1		NV Pump Fails Due to Inadequate NPSH

		HRMWSTKDEX		1.00E-02		7.78E-06		6.23E-09		1		1		Makeup to The VCT From The RMWST Fails

		HWT20_1RN1		7.88E-04		7.79E-04		7.92E-06		1.001		1.99		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT20AVI0DC		2.81E-02		3.58E-04		1.02E-07		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT20DG1A		6.53E-04		1.72E-04		2.11E-06		1		1.26		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT20DG1B		6.53E-04		1.92E-04		2.36E-06		1		1.29		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT20FWLINE		1.28E-02		1.68E-01		1.05E-04		1.201		13.94		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT20FWST		1.13E-01		6.86E-03		4.88E-07		1.007		1.05		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT20MSLINE		3.69E-02		4.84E-01		1.05E-04		1.936		13.62		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT20TDPEX		4.18E-04		1.51E-05		2.88E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT30_1RN1		2.45E-03		3.42E-04		1.12E-06		1		1.14		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT30AVI0DC		8.73E-02		2.72E-04		2.50E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT30DG1A		2.03E-03		8.76E-05		3.46E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT30DG1B		2.03E-03		1.15E-04		4.55E-07		1		1.06		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT30FWLINE		3.98E-02		7.00E-02		1.41E-05		1.075		2.69		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT30FWST		3.51E-01		3.02E-03		6.90E-08		1.003		1.01		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT30MSLINE		1.15E-01		2.02E-01		1.41E-05		1.253		2.56		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT30TDPEX		1.32E-03		9.34E-06		5.66E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT40_1RN1		2.80E-03		5.12E-05		1.47E-07		1		1.02		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT40AVI0DC		9.98E-02		3.85E-05		3.09E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT40DG1A		2.32E-03		1.08E-05		3.74E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT40DG1B		2.32E-03		1.57E-05		5.41E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT40FWLINE		4.55E-02		1.06E-02		1.87E-06		1.011		1.22		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT40FWST		4.01E-01		4.51E-04		9.00E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT40MSLINE		1.31E-01		3.06E-02		1.87E-06		1.032		1.2		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT40TDPEX		1.37E-03		1.07E-06		6.25E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT50_1RN1		5.08E-03		7.77E-06		1.23E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT50AVI0DC		1.81E-01		7.80E-06		3.46E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT50DG1A		4.21E-03		1.65E-06		3.15E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT50DG1B		4.21E-03		2.79E-06		5.32E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT50FWLINE		8.24E-02		1.54E-03		1.50E-07		1.002		1.02		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT50FWST		7.27E-01		6.75E-05		7.44E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT50MSLINE		2.38E-01		4.45E-03		1.50E-07		1.004		1.01		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT50TDPEX		5.95E-03		5.65E-07		7.62E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT60AVI0DC		2.93E-01		1.66E-07		4.54E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT60FWLINE		1.34E-01		3.50E-05		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT60FWST		1.00E+00		3.13E-07		2.51E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT60MSLINE		3.85E-01		1.01E-04		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		INI001AHPR		5.27E-04		1.58E-06		2.41E-08		1		1		High Pressure Injection (NI) Pump 1A Fails To Run Remainder of Mission Time

		INI001AHPS		7.45E-04		2.49E-06		2.68E-08		1		1		High Pressure Injection (NI) Pump 1A Fails To Start

		INI001ALHE		8.00E-03		6.35E-05		6.36E-08		1		1.01		Latent Human Error Fails NI Pump A

		INI001ATRM		4.38E-03		1.70E-05		3.11E-08		1		1		NI Train 1A in Maintenance

		INI001BHPR		5.27E-04		7.91E-07		1.20E-08		1		1		High Pressure Injection (NI) Pump 1B Fails To Run For Remainder of Mission Time

		INI001BHPS		7.45E-04		1.12E-06		1.20E-08		1		1		High Pressure Injection (NI) Pump 1B Fails To Start

		INI001BLHE		8.00E-03		2.98E-05		2.99E-08		1		1		NI Header 1B Latent Human Error

		INI001BTRM		4.38E-03		8.32E-06		1.52E-08		1		1		NI Train 1B in Maintenance

		INI0117VVT		4.29E-04		1.29E-06		2.41E-08		1		1		Manual Valve 1NI117 Transfers Closed

		INI0149VVT		4.29E-04		6.45E-07		1.20E-08		1		1		Manual Valve 1NI149 Transfers Closed

		INI115BMVC		3.37E-04		2.74E-07		6.52E-09		1		1		Motor Operated Valve 1NI115B Fails to Close

		INI136BMVO		5.28E-04		7.93E-07		1.20E-08		1		1		Motor Operated Valve NI136B Fails to Open

		INI144BMVC		3.37E-04		2.74E-07		6.52E-09		1		1		Motor Operated Valve NI144B Fails to Close

		INI147AMVC		3.37E-04		5.48E-07		1.30E-08		1		1		Motor Operated Valve NI147A Fails to Close

		INI332AMVO		5.28E-04		1.59E-06		2.41E-08		1		1		Motor Operated Valve 1NI332A Fails To Open On Demand

		JDG001ADGR		1.77E-02		6.14E-03		2.78E-06		1.006		1.34		Diesel Generator 1A Fails to Run Remainder of Mission Time

		JDG001ADGS		2.87E-03		9.54E-04		2.66E-06		1.001		1.33		Diesel Generator 1A Fails To Start

		JDG001ADGX		2.59E-03		8.56E-04		2.65E-06		1.001		1.33		Diesel Generator  Fails to Run During the First Hour

		JDG001ALHE		8.00E-04		2.49E-04		2.49E-06		1		1.31		Latent Human Error on Diesel Generator 1A

		JDG001ATRM		1.50E-02		3.68E-03		1.97E-06		1.004		1.24		Diesel Generator 1A In Maintenance Or Testing

		JDG001BDGR		1.77E-02		6.98E-03		3.16E-06		1.007		1.39		Diesel Generator 1B Fails To Run Remainder of Mission Time

		JDG001BDGS		2.87E-03		1.09E-03		3.05E-06		1.001		1.38		Diesel Generator 1B Fails To Start

		JDG001BDGX		2.59E-03		9.80E-04		3.03E-06		1.001		1.38		D/G 1B Fails to Run First Hour

		JDG001BLHE		8.00E-04		2.86E-04		2.87E-06		1		1.36		Latent Human Error on Diesel Generator 1B

		JDG001BTRM		1.50E-02		4.47E-03		2.39E-06		1.004		1.29		Diesel Generator 1B In Maintenance Or Testing

		JDG1BOARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Relay DC(BOA) Fails to Pick Up

		JDG1BOBRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Relay DC(BOB) Fails to Pick Up

		JDG1RGARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		DG1A Restart Relay FA(RGA) Fails to Pick Up

		JDG1RGBRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		DG1B Restart Relay FA(RGB) Fails to Pick Up

		JDG1RRARYU		1.94E-05		3.03E-06		1.25E-06		1		1.16		Reset Relay EB(RRA) Spuriously Picks Up [not tested]

		JDG1RRBRYU		1.94E-05		3.84E-06		1.58E-06		1		1.2		Reset Relay EB(RRB) Spuriously Picks Up [not tested]

		JDGA4CCSW0		5.52E-05		1.24E-05		1.81E-06		1		1.23		Reset Switch 4CC(A) Transfers Position [not tested]

		JDGAF1BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Logic Timer Relay 1B AF(LT2At) Fails on Demand

		JDGAFLTRY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Logic Timer Relay AF(LT2At) 1A Fails on Demand

		JDGATRADYF		6.22E-06		7.10E-07		9.15E-07		1		1.11		Relay 2TRA(A) Spuriously Drops Out During Run

		JDGB4CCSW0		5.52E-05		1.47E-05		2.14E-06		1		1.27		Reset Switch 4CC(B) Transfers Position [not tested]

		JDGBTRADYF		6.22E-06		8.93E-07		1.15E-06		1		1.14		Relay 2TRA(B) Spuriously Drops Out During Run

		JDGCBO1_CCF_1_2		3.48E-05		2.10E-04		4.83E-05		1		7.02		CCF of two components: JDGETA1CBO & JDGETB1CBO

		JDGDGR1_CCF_1_2		5.42E-04		3.30E-03		4.88E-05		1.003		7.09		CCF of two components: JDG001ADGR & JDG001BDGR

		JDGDGS1_CCF_1_2		6.46E-05		3.91E-04		4.85E-05		1		7.05		CCF of two components: JDG001ADGS & JDG001BDGS

		JDGDGX1_CCF_1_2		5.82E-05		3.52E-04		4.85E-05		1		7.05		CCF of two components: JDG001ADGX & JDG001BDGX

		JDGE135SW0		5.52E-05		1.24E-05		1.81E-06		1		1.23		Reset Switch EG135 Transfers Position [not tested]

		JDGE136SW0		5.52E-05		1.47E-05		2.14E-06		1		1.27		Reset Switch EG 136 Transfers Position [not tested]

		JDGEDA6CBT		3.27E-06		2.77E-07		6.78E-07		1		1.08		Breaker EVDA-6 Transfers Open

		JDGEDD6CBT		3.27E-06		2.77E-07		6.78E-07		1		1.08		Breaker EVDD-6 Transfers Open

		JDGEDGABCF		3.60E-05		7.36E-06		1.64E-06		1		1.2		Battery Charger  EDGA Fails to Operate

		JDGEDGBBCF		3.60E-05		8.87E-06		1.97E-06		1		1.25		Battery Charger  EDGB Fails to Operate

		JDGEF1BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Relay EF(LT1A) 1B Fails on Demand

		JDGEFLTRY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Relay EF(LT1A) 1A Fails on Demand

		JDGETA1CBO		7.24E-04		2.23E-04		2.47E-06		1		1.31		Breaker ETA-1 Fails to Open

		JDGETB1CBO		7.24E-04		2.57E-04		2.85E-06		1		1.36		Breaker ETB-1 Fails to Open

		JDGFNR1_CCF_1_2		6.30E-06		7.19E-07		9.15E-07		1		1.11		CCF of two components: JVD01A1FNR & JVD01A2FNR

		JDGFNR1_CCF_1_2_3		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNR & JVD01A2FNR & JVD01B1FNR

		JDGFNR1_CCF_1_2_4		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNR & JVD01A2FNR & JVD01B2FNR

		JDGFNR1_CCF_1_3		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNR & JVD01B1FNR

		JDGFNR1_CCF_1_3_4		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNR & JVD01B1FNR & JVD01B2FNR

		JDGFNR1_CCF_1_4		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNR & JVD01B2FNR

		JDGFNR1_CCF_2_3		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNR & JVD01B1FNR

		JDGFNR1_CCF_2_3_4		1.80E-06		9.21E-06		4.10E-05		1		6.12		CCF of three components: JVD01A2FNR & JVD01B1FNR & JVD01B2FNR

		JDGFNR1_CCF_2_4		6.30E-06		3.59E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNR & JVD01B2FNR

		JDGFNR1_CCF_3_4		6.30E-06		9.05E-07		1.15E-06		1		1.14		CCF of two components: JVD01B1FNR & JVD01B2FNR

		JDGFNR1_CCF_ALL		2.70E-06		1.44E-05		4.28E-05		1		6.34		CCF of all components in group 'JDGFNR1_CCF'

		JDGFNS1_CCF_1_2		1.01E-05		1.15E-06		9.15E-07		1		1.11		CCF of two components: JVD01A1FNS & JVD01A2FNS

		JDGFNS1_CCF_1_2_3		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A1FNS & JVD01A2FNS & JVD01B1FNS

		JDGFNS1_CCF_1_2_4		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A1FNS & JVD01A2FNS & JVD01B2FNS

		JDGFNS1_CCF_1_3		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A1FNS & JVD01B1FNS

		JDGFNS1_CCF_1_3_4		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A1FNS & JVD01B1FNS & JVD01B2FNS

		JDGFNS1_CCF_1_4		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A1FNS & JVD01B2FNS

		JDGFNS1_CCF_2_3		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A2FNS & JVD01B1FNS

		JDGFNS1_CCF_2_3_4		2.87E-06		1.56E-05		4.35E-05		1		6.43		CCF of three components: JVD01A2FNS & JVD01B1FNS & JVD01B2FNS

		JDGFNS1_CCF_2_4		1.01E-05		5.90E-05		4.70E-05		1		6.87		CCF of two components: JVD01A2FNS & JVD01B2FNS

		JDGFNS1_CCF_3_4		1.01E-05		1.45E-06		1.15E-06		1		1.14		CCF of two components: JVD01B1FNS & JVD01B2FNS

		JDGFNS1_CCF_ALL		4.31E-06		2.45E-05		4.55E-05		1		6.68		CCF of all components in group 'JDGFNS1_CCF'

		JDGFNX1_CCF_1_2		5.98E-06		6.83E-07		9.15E-07		1		1.11		CCF of two components: JVD01A1FNX & JVD01A2FNX

		JDGFNX1_CCF_1_2_3		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNX & JVD01A2FNX & JVD01B1FNX

		JDGFNX1_CCF_1_2_4		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNX & JVD01A2FNX & JVD01B2FNX

		JDGFNX1_CCF_1_3		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNX & JVD01B1FNX

		JDGFNX1_CCF_1_3_4		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A1FNX & JVD01B1FNX & JVD01B2FNX

		JDGFNX1_CCF_1_4		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A1FNX & JVD01B2FNX

		JDGFNX1_CCF_2_3		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNX & JVD01B1FNX

		JDGFNX1_CCF_2_3_4		1.71E-06		8.74E-06		4.10E-05		1		6.12		CCF of three components: JVD01A2FNX & JVD01B1FNX & JVD01B2FNX

		JDGFNX1_CCF_2_4		5.98E-06		3.41E-05		4.57E-05		1		6.7		CCF of two components: JVD01A2FNX & JVD01B2FNX

		JDGFNX1_CCF_3_4		5.98E-06		8.59E-07		1.15E-06		1		1.14		CCF of two components: JVD01B1FNX & JVD01B2FNX

		JDGFNX1_CCF_ALL		2.56E-06		1.36E-05		4.24E-05		1		6.3		CCF of all components in group 'JDGFNX1_CCF'

		JDGHRAARYT		1.36E-05		1.72E-06		1.01E-06		1		1.13		Relay HRA(AA) Transfers Position

		JDGHRABRYT		1.36E-05		2.29E-06		1.35E-06		1		1.17		Relay HRA(AB) Transfers Position

		JDGLRA2RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Blackout Logic Relay DA(LRA2) Fails to Pick Up

		JDGLRB1RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Blackout Logic Relay DA(LRB1) Fails To Pick Up

		JDGLRB2RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Blackout Logic Relay DA(LRB2) Fails to Pick Up

		JDGLSA1RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Load Shed Relay AB(LSA1) Fails to Operate

		JDGLSA2RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Load Shed Relay AA(LSA2) Fails To Pick Up

		JDGLSATDYF		9.95E-05		2.46E-05		1.98E-06		1		1.25		Relay GC(LSAT) Spuriously Picks Up

		JDGLSATRY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Load Shed Timer Relay GC(LSAT) Fails To Pick Up

		JDGLSB1RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Load Shed Relay AB(LSB1) Fails to Operate

		JDGLSB2RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Load Shed Relay AA(LSB2) Fails To Operate

		JDGLSBTDYF		9.95E-05		2.89E-05		2.33E-06		1		1.29		Relay GC(LSBT) Spuriously Picks Up

		JDGLSBTRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Load Shed Timer Relay GC(LSBT) Fails To Pick Up

		JDGLSTXRY0		1.10E-05		1.39E-06		1.01E-06		1		1.13		Relay  CG(LSATx) Fails to Operate [not tested]

		JDGLSXBRY0		1.10E-05		1.85E-06		1.35E-06		1		1.17		Relay CG(LSBTx)  Fails to Operate [not tested]

		JDGLT1ARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Logic Timer Relay FD(LT1A)  Fails on Demand

		JDGLT1BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Logic Timer Relay FD(LT1B) Fails to Pick Up

		JDGLT2ARY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Logic Timer Relay EC(LT2A) Fails on Demand

		JDGLT2BRY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Logic Timer Relay EC(LT2B) Fails to Pick Up

		JDGRA01RY4		3.16E-05		7.70E-07		1.95E-07		1		1.02		Load Actuate Relay 2CA(RA1) Fails to Pick Up

		JDGRA02RY4		3.16E-05		1.32E-06		3.35E-07		1		1.04		Relay 2DA(RA2) Fails to Pick Up

		JDGRA07RY4		3.16E-05		7.70E-07		1.95E-07		1		1.02		Relay 2IA(RA7) Fails to Pick Up

		JDGRB01RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Load Actuate Relay 2CA(RB1) Fails to Pick Up

		JDGRB02RY4		3.16E-05		2.64E-06		6.70E-07		1		1.08		Relay 2DA(RB2) Fails to Pick Up

		JDGRD1ADMT		6.46E-06		7.37E-07		9.15E-07		1		1.11		Relief Damper DGR-RAID-1A Transferes Closed

		JDGRD1BDMT		6.46E-06		9.27E-07		1.15E-06		1		1.14		Relief Damper DGR-RAID-1B Transferes Closed

		JDGRD1CDMT		6.46E-06		7.37E-07		9.15E-07		1		1.11		Relief Damper DGR-RAID-1C Transferes Closed

		JDGRD1DDMT		6.46E-06		9.27E-07		1.15E-06		1		1.14		Relief Damper DGR-RAID-1D Transferes Closed

		JDGTAA1RY4		3.16E-05		6.09E-06		1.54E-06		1		1.19		Diesel Start Auxiliary Relay 2TRA1(A) Fails to Pick Up

		JDGTAB1RY4		3.16E-05		7.41E-06		1.88E-06		1		1.23		Diesel Start Auxiliary Relay 2TRA1(B)Fails to Pick Up

		JDGTRA1DYF		6.22E-06		7.10E-07		9.15E-07		1		1.11		Relay FC(TRA1) Spuriously Picks Up

		JDGTRB1DYF		6.22E-06		8.93E-07		1.15E-06		1		1.14		Relay FC(TRB1) Spuriously Picks Up

		JRN070AMV2		3.57E-04		1.02E-04		2.30E-06		1		1.29		Motor Operated Valve RN70A Fails to Open

		JRN073AMV4		1.07E-05		1.35E-06		1.01E-06		1		1.13		Motor Operated Valve RN73A Transfers Position

		JRN171BMV2		3.57E-04		1.19E-04		2.67E-06		1		1.33		Motor Operated Valve RN171B Fails to Open

		JRN174BMV4		1.07E-05		1.80E-06		1.35E-06		1		1.17		Motor Operated Valve RN174B Transfers Position

		JRNMV21_CCF_1_2		9.76E-06		5.70E-05		4.68E-05		1		6.84		CCF of two components: JRN070AMV2 & JRN171BMV2

		JSFFUELDEX		5.30E-06		3.01E-05		4.55E-05		1		6.68		Common Cause Failure of Both EDGs and SSF Diesel (Fuel Delivery)

		JVD01A1FNR		1.05E-03		3.35E-04		2.55E-06		1		1.32		Fan DSF-1A Fails To Run Remainder of Mission Time

		JVD01A1FNS		8.19E-04		2.55E-04		2.49E-06		1		1.31		Fan DSF-1A Fails To Start

		JVD01A1FNX		1.00E-03		3.16E-04		2.54E-06		1		1.32		Standby Fan 1A1 Fails to Run During the First Hour

		JVD01A2FNR		1.05E-03		3.35E-04		2.55E-06		1		1.32		Fan DSF-1C Fails To Run Remainder of Mission Time

		JVD01A2FNS		8.19E-04		2.55E-04		2.49E-06		1		1.31		Fan DSF-1C Fails To Start

		JVD01A2FNX		1.00E-03		3.16E-04		2.54E-06		1		1.32		Standby Fan 1A2 Fails to Run During the First Hour

		JVD01B1FNR		1.05E-03		3.85E-04		2.93E-06		1		1.36		Fan DSF-1B Fails To Run Remainder of Mission Time

		JVD01B1FNS		8.19E-04		2.94E-04		2.87E-06		1		1.36		Fan DSF-1B Fails To Start

		JVD01B1FNX		1.00E-03		3.64E-04		2.92E-06		1		1.36		Standby Fan  1B1 Fails to Run During the First Hour

		JVD01B2FNR		1.05E-03		3.85E-04		2.93E-06		1		1.36		Fan DSF-1D Fails To Run Remainder of Mission Time

		JVD01B2FNS		8.19E-04		2.94E-04		2.87E-06		1		1.36		Fan DSF-1D Fails To Start

		JVD01B2FNX		1.00E-03		3.64E-04		2.92E-06		1		1.36		Standby Fan 1B2 Fails to Run During the First Hour

		KKC001BTRM		7.27E-03		1.97E-05		2.17E-08		1		1		KC Train 1B in Testing or Maintenance

		KKC01A1PPS		7.41E-04		7.00E-07		7.57E-09		1		1		KC 1A1 Pump Fails To Start

		KKC01A2PPS		7.41E-04		7.00E-07		7.57E-09		1		1		KC 1A2 Pump Fails To Start

		KKC01B1PPS		7.41E-04		7.99E-07		8.64E-09		1		1		KC 1B1 Pump Fails To Start

		KKC01B2PPS		7.41E-04		7.99E-07		8.64E-09		1		1		KC 1B2 Pump Fails to Start

		KRN187BMV2		3.57E-04		2.16E-07		4.85E-09		1		1		Motor Operated Valve 1RN187B Fails to Open

		LFW027AVVT		2.35E-05		1.73E-07		5.90E-08		1		1.01		MOV FW27A (Power Removed) Transfers Position

		LKC056AMVO		5.28E-04		2.70E-07		4.10E-09		1		1		Motor-Operated Valve KC56A Fails to Open

		LKC081BMVO		5.28E-04		1.35E-07		2.05E-09		1		1		Motor Operated Valve KC81B Fails to Open

		LND0009VVT		7.34E-05		6.28E-07		6.85E-08		1		1.01		Manual Valve ND9 Transfers Position

		LND0011VVT		7.34E-05		6.28E-07		6.85E-08		1		1.01		Manual Valve ND11 Transfers Position

		LND001AHXF		6.29E-04		1.62E-05		2.06E-07		1		1.03		Heat Exchanger ND1A Fails to Function

		LND001ALHE		4.00E-05		6.84E-07		1.37E-07		1		1.02		Latent Human Error on ND Train 1A

		LND001ALPR		2.10E-04		4.45E-06		1.70E-07		1		1.02		Low Pressure Injection Pump ND1A Fails To Run Remainder of Mission Time

		LND001ALPS		7.52E-04		2.01E-05		2.14E-07		1		1.03		Low Pressure Injection Pump ND1A Fails

		LND001ALPX		1.19E-04		2.04E-06		1.37E-07		1		1.02		Low Pressure Injection Pump ND1A Fails to run for first hour

		LND001ATRM		5.25E-03		1.55E-04		2.36E-07		1		1.03		Train Maintenance ND Train 1A

		LND001BHXF		6.29E-04		8.08E-06		1.03E-07		1		1.01		Heat Exchanger ND1B Fails to Function

		LND001BLHE		4.00E-05		3.42E-07		6.85E-08		1		1.01		Latent Human Error on ND Train 1B

		LND001BLPR		2.10E-04		2.22E-06		8.49E-08		1		1.01		Low Pressure Injection Pump ND1B Fails to Run For Remainder of Mission Time

		LND001BLPS		7.52E-04		9.93E-06		1.06E-07		1		1.01		Low Pressure Injection Pump ND1B Fails to Start

		LND001BLPX		1.19E-04		1.02E-06		6.85E-08		1		1.01		Low Pressure Injection Pump ND1B Fails to run for first hour

		LND001BTRM		5.25E-03		7.67E-05		1.17E-07		1		1.01		ND Train 1B Unavailable Due to Test or Maintenance

		LND0024VVT		7.34E-05		1.26E-06		1.37E-07		1		1.02		Manual Valve ND24 Transfers Position

		LND0026VVT		7.34E-05		1.26E-06		1.37E-07		1		1.02		Manual Valve ND26 Transfers Position

		LND067BMVO		5.28E-04		6.44E-06		9.78E-08		1		1.01		Motor Operated Valve ND67B Fails to Open

		LND068AMVO		5.28E-04		1.29E-05		1.96E-07		1		1.02		Motor Operated Valve ND68A Fails to Open

		LND5040PSO		1.95E-04		3.89E-06		1.60E-07		1		1.02		Pressure Switch ND5040 Fails to Function

		LND5050PSO		1.95E-04		1.95E-06		8.00E-08		1		1.01		Flow Transmitter ND5050 Fails to Function

		LNDAHUAFNR		1.05E-03		2.86E-05		2.18E-07		1		1.03		ND Pump 1A AHU Fails to Run Remainder of Mission Time

		LNDAHUAFNS		8.19E-04		2.19E-05		2.14E-07		1		1.03		ND Pump 1A AHU Fails to Start

		LNDAHUAFNX		1.00E-03		2.71E-05		2.18E-07		1		1.03		ND Pump 1A AHU Fails to run for First Hour

		LNDAHUBFNR		1.05E-03		1.40E-05		1.07E-07		1		1.01		ND Pump 1B AHU Fails to Run For Remainder of Mission Time

		LNDAHUBFNS		8.19E-04		1.08E-05		1.06E-07		1		1.01		ND Pump 1B AHU Fails to Start

		LNDAHUBFNX		1.00E-03		1.33E-05		1.07E-07		1		1.01		ND Pump 1B AHU Fails to run for First Hour

		LNDFNR1_CCF_1_2		2.70E-05		5.74E-07		1.70E-07		1		1.02		CCF of two components: LNDAHUAFNR & LNDAHUBFNR

		LNDFNS1_CCF_1_2		4.31E-05		1.42E-06		2.65E-07		1		1.03		CCF of two components: LNDAHUAFNS & LNDAHUBFNS

		LNDFNX1_CCF_1_2		2.56E-05		1.89E-07		5.90E-08		1		1.01		CCF of two components: LNDAHUAFNX & LNDAHUBFNX

		LNDLPS1_CCF_1_2		3.07E-05		6.52E-07		1.70E-07		1		1.02		CCF of two components: LND001ALPS & LND001BLPS

		LNI184BLLT		9.36E-05		8.01E-07		6.85E-08		1		1.01		Limit Switch NI184B Transfers to Open and Interlocks ND4B

		LNI184BMVO		5.28E-04		6.44E-06		9.78E-08		1		1.01		Motor-Operated Sump Valve NI184B Fails to Open

		LNI185ALLT		9.36E-05		1.60E-06		1.37E-07		1		1.02		Limit Switch NI185A Transfers to Open and Interlocks ND19A

		LNI185AMVO		5.28E-04		1.29E-05		1.96E-07		1		1.02		Motor Operated Sump Valve NI185A Fails to Open

		LRN0133VV4		8.44E-05		1.44E-06		1.37E-07		1		1.02		Manual Valve 1RN133 Transfers Position

		LRN0234VV4		8.44E-05		7.22E-07		6.85E-08		1		1.01		Manual Valve 1RN234 Transfers Position

		LRN0949VV4		8.44E-05		1.44E-06		1.37E-07		1		1.02		Manual Valve 1RN949 Transfers Position

		LRN0954VV4		8.44E-05		7.22E-07		6.85E-08		1		1.01		Manual Valve 1RN954 Transfers Position

		LRN130AAV2		6.87E-05		1.18E-06		1.37E-07		1		1.02		Air Operated Valve 1RN130A Fails to Open on Demand

		LRN231BAV2		6.87E-05		5.88E-07		6.85E-08		1		1.01		Air Operated Valve 1RN231B Fails to Open

		PAC1ETABLF		6.07E-06		6.93E-07		9.15E-07		1		1.11		4160 V ac Switchgear 1ETA Fails

		PAC1ETBBLF		6.07E-06		8.72E-07		1.15E-06		1		1.14		4160 V ac Switchgear 1ETB Fails

		PAC2MXHTRM		6.10E-04		3.02E-05		3.97E-07		1		1.05		Unscheduled Maintenance on MCC 2EMXH

		PACELXCBLF		6.07E-06		1.79E-07		2.36E-07		1		1.03		600 V ac Load Center 1ELXC Fails

		PACELXDBLF		6.07E-06		3.58E-07		4.73E-07		1		1.06		600 V ac Load Center 1ELXD Fails

		PACEMXCMCC		5.81E-06		1.71E-07		2.36E-07		1		1.03		600 V ac Motor Control Center 1EMXC Fails

		PACEMXDMCC		5.81E-06		3.43E-07		4.73E-07		1		1.06		600 V ac Motor Control Center 1EMXD Fails

		PACETA3CBC		6.29E-04		5.09E-05		6.48E-07		1		1.08		4160 V ac Breaker 1ETA-3 Fails to Close

		PACETB3CBC		6.29E-04		4.44E-05		5.65E-07		1		1.07		4160 V ac Breaker 1ETB-3 Fails to Close

		PACTA16CBC		6.29E-04		2.82E-05		3.60E-07		1		1.04		4160 V ac Breaker 1ETA-16 Fails to Close

		PACTB14CBC		6.29E-04		3.11E-05		3.97E-07		1		1.05		4160 V ac Breaker 2ETB-14 Fails to Close

		PACTB16CBC		6.29E-04		5.65E-05		7.19E-07		1		1.09		4160 V ac Breaker 1ETB-16 Fails to Close

		RNC031BDEX		1.38E-03		1.68E-06		9.76E-09		1		1		PORV Block Valve 1NC31B is Closed During Operation

		RNC031BMVC		3.37E-04		1.47E-05		3.50E-07		1		1.04		Motor Operated Valve 1NC31B Fails to Close

		RNC032BPRC		2.00E-02		3.47E-03		1.39E-06		1.003		1.17		PORV 1NC32B Fails to Close

		RNC032BPRO		3.48E-03		4.73E-06		1.09E-08		1		1		PORV 1NC32B Fails to Open (First Demand)

		RNC033ADEX		1.38E-03		5.64E-06		3.28E-08		1		1		PORV Block Valve 1NC33A is Closed During Operation

		RNC033AMVC		3.37E-04		1.47E-05		3.50E-07		1		1.04		Motor Operated Valve 1NC33A Fails to Close

		RNC034APRC		2.00E-02		3.54E-03		1.42E-06		1.004		1.17		PORV 1NC34A Fails to Close

		RNC034APRO		3.48E-03		1.72E-05		3.95E-08		1		1		PORV 1NC34A Fails to Open (First Demand)

		RNC035BDEX		1.38E-03		1.68E-06		9.76E-09		1		1		PORV Block Valve 1NC35B is Closed During Operation

		RNC035BMVC		3.37E-04		1.47E-05		3.50E-07		1		1.04		Motor-Operated Block Valve 1NC35B Fails to Close

		RNC036BPRC		2.00E-02		3.47E-03		1.39E-06		1.003		1.17		PORV 1NC36B Fails to Close on Demand

		RNC036BPRO		3.48E-03		4.73E-06		1.09E-08		1		1		PORV 1NC36B Fails to Open (First Demand)

		RNCBLKVDHE		1.00E+00		6.78E-04		5.44E-09		1.001		1		Failure to Close a PORV Block Valve When Required

		RNCPORVTRM		4.68E-03		1.31E-03		2.24E-06		1.001		1.28		Auto-Actuation Of PORVs Unavailable Due To Test Or Maintenance

		RNCPRO1_CCF_1_2		7.85E-05		1.37E-06		1.40E-07		1		1.02		CCF of two components: RNC032BPRO & RNC034APRO

		RNCPRO1_CCF_1_2_3		8.26E-05		2.22E-05		2.15E-06		1		1.27		CCF of three components: RNC032BPRO & RNC034APRO & RNC036BPRO

		RNCPRO1_CCF_1_3		7.85E-05		1.37E-06		1.40E-07		1		1.02		CCF of two components: RNC032BPRO & RNC036BPRO

		RNCPRO1_CCF_2_3		7.85E-05		1.37E-06		1.40E-07		1		1.02		CCF of two components: RNC034APRO & RNC036BPRO

		RNCS32BPRO		6.96E-02		1.25E-04		1.44E-08		1		1		PORV 1NC32B Fails to Open (Subsequent Demands)

		RNCS34APRO		6.96E-02		5.13E-04		5.91E-08		1.001		1.01		PORV 1NC34A Fails to Open (Subsequent Demands)

		RNCS36BPRO		6.96E-02		1.25E-04		1.44E-08		1		1		PORV 1NC36B Fails to Open (Subsequent Demands)

		RNI0051VVT		4.29E-04		2.91E-07		5.44E-09		1		1		Manual Valve 1NI51 Transfers Closed

		RNI0062VVT		4.29E-04		1.95E-06		3.65E-08		1		1		Manual Valve 1NI62 Transfers Closed

		RNI430AMVO		5.28E-04		6.50E-07		9.86E-09		1		1		Motor Operated Valve 1NI430A Fails to Open

		RNI431BMVO		5.28E-04		2.69E-06		4.09E-08		1		1.01		Motor Operated Valve 1NI431B Fails to Open

		RNIMVO1_CCF_1_2		2.78E-05		1.55E-06		4.46E-07		1		1.06		CCF of two components: RNI430AMVO & RNI431BMVO

		RVI0261VVT		4.29E-04		8.14E-07		1.52E-08		1		1		Manual Valve 1VI261 Transfers Closed

		RVI0264VVT		4.29E-04		8.41E-06		1.57E-07		1		1.02		Manual Valve 1VI264 Transfers Closed

		RVI0367RGT		2.18E-02		1.20E-04		4.41E-08		1		1.01		Pressure Regulating Valve 1VI367 Fails

		RVI0371RGT		2.18E-02		2.44E-04		8.98E-08		1		1.01		Pressure Regulating Valve 1VI371 Fails

		RVIPORVDHE		1.00E+00		1.52E-03		1.21E-08		1.002		1		Operators Fail to Restore VI or Backup Nitrogen to PORVs

		SNS0DRNLHE		3.60E-05		1.19E-06		2.65E-07		1		1.03		Drains from upper to lower containment left closed due to la

		SNSRECIDHE		1.00E+00		9.99E-06		8.00E-11		1		1		Operators fail to align NS for recirculation cooling or containment over-pressur

		SNSTRNBLHE		8.00E-03		4.97E-07		4.98E-10		1		1		Latent Human Error Fails NS Train 1B

		SNSTRNBTRM		1.26E-02		7.83E-07		4.98E-10		1		1		NS Train 1B Unavailable Due to Test or Maintenance

		SX00LPRDHE		1.00E+00		4.66E-05		3.73E-10		1		1		Failure to Cooldown and Depressurize to LPR Prior to FWST Depletion

		T0LARGEDEX		2.50E-03		9.44E-05		3.02E-07		1		1.04		RCP LOCA is Large

		T0SMALLDEX		1.00E-02		4.07E-04		3.26E-07		1		1.04		RCP LOCA is Small

		TAG-HWT-HE		1.00E+00		1.45E-04		1.16E-09		1		1		Human Event Failed Due to HW impact

		TAG-HWTSSF-HE		1.00E+00		1.01E-02		8.11E-08		1.01		1		SSF Assumed failed for High Winds

		TAG-TBP		1.00E+00		2.62E-05		2.10E-10		1		1		TBP

		TAG-TBU		1.00E+00		9.70E-01		7.78E-06		33.712		1		TBU

		TAG-TBX		1.00E+00		1.40E-03		1.12E-08		1.001		1		TBX

		TAG-TOABR		1.00E+00		2.73E-03		2.19E-08		1.003		1		TOABR

		TAG-TOAQRR		1.00E+00		3.79E-03		3.03E-08		1.004		1		TOAQRR

		TAG-TOAQS1RC		1.00E+00		1.15E-03		9.21E-09		1.001		1		TOAQS1R

		TAG-TOAQSR		1.00E+00		8.97E-03		7.19E-08		1.009		1		TOAQSR

		TAG-TQRCX		1.00E+00		6.12E-04		4.90E-09		1.001		1		TQRCX

		TAG-TQRU		1.00E+00		1.03E-02		8.27E-08		1.01		1		TQRU

		TAG-TQRX		1.00E+00		6.38E-04		5.11E-09		1.001		1		TQRX

		TAG-TQSU		1.00E+00		1.38E-05		1.11E-10		1		1		TQSU

		TAG-TQSX		1.00E+00		1.19E-05		9.56E-11		1		1		TQSX

		TFBLD01DHE		1.00E+00		1.63E-05		1.31E-10		1		1		Operators Fail to Establish Feed and Bleed Cooling

		TMEDIUMDEX		1.98E-01		8.50E-03		3.45E-07		1.009		1.03		RCP LOCA is Medium

		TNCOSRVDEX		1.20E-01		4.87E-03		3.25E-07		1.005		1.04		Pressurizer SRV Fails To Reseat After Relieving Liquid/ Steam

		TRECIRCDHE		1.00E+00		4.44E-04		3.56E-09		1		1		Operators Fail To Establish High Pressure Recirculation

		TSBOCADDHE		1.00E+00		1.15E-03		9.21E-09		1.001		1		Failure to Cooldown and Depressurize During a SBO

		TVSMALLDEX		7.90E-01		1.15E-03		1.17E-08		1.001		1		Very Small Seal LOCA Occurs

		WRN0001VV4		1.80E-06		1.13E-06		5.06E-06		1		1.63		Motor Operated Valve (Power Removed) 1RN1 Transfers Closed

		WRN001AWPR		5.38E-05		1.89E-06		2.82E-07		1		1.04		RN Pump 1A Fails to Run

		WRN001AWPS		5.62E-04		3.49E-05		4.98E-07		1		1.06		RN Pump 1A Fails to Start

		WRN001BWPS		5.62E-04		1.96E-06		2.80E-08		1		1		RN Pump 1B Fails to Start

		WRN009BMV2		3.57E-04		1.64E-05		3.69E-07		1		1.05		Motor Operated Valve 0RN9B Fails to Open

		WRN011BMV1		5.61E-04		2.73E-05		3.89E-07		1		1.05		Motor Operated Valve 0RN11B Fails to Close

		WRN0CR5RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Relay CR5 Fails To Operate On Demand

		WRN152BMV2		3.57E-04		1.64E-05		3.69E-07		1		1.05		Motor Operated Valve 0RN152B Fails to Open

		WRN1BPUTRM		5.24E-03		2.14E-05		3.27E-08		1		1		RN 1B Pump Train is Unavailable Due to Maintenance

		WRN284BMV1		5.61E-04		2.73E-05		3.89E-07		1		1.05		Motor Operated Valve 0RN284B Fails to Close

		WRNBTRNLHE		2.92E-04		1.30E-05		3.56E-07		1		1.04		Latent Human Error RN B Train (Units 1 & 2)

		WRNBTRNTRM		3.17E-03		1.14E-04		2.88E-07		1		1.04		RN B Train is Unavailable Due to Maintenance (Units 1 & 2)

		WRNCR13RY4		3.16E-05		6.24E-07		1.58E-07		1		1.02		Relay CR13 Fails To Operate On Demand

		WRNUNT2DHE		1.00E+00		2.38E-05		1.90E-10		1		1		Operators Fail to Cross-tie to Unit 2 RN

		WRNWPS1_CCF_1_2		5.32E-06		3.97E-07		5.98E-07		1		1.07		CCF of two components: WRN001AWPS & WRN001BWPS

		WRNWPS1_CCF_1_2_4		1.40E-06		8.86E-07		5.06E-06		1		1.63		CCF of three components: WRN001AWPS & WRN001BWPS & WRN002BWPS

		WRNWPS1_CCF_ALL		1.92E-06		1.21E-06		5.06E-06		1		1.63		CCF of all components in group 'WRNWPS1_CCF'

		XCATHR1DHE		2.61E-03		1.48E-04		4.55E-07		1		1.06		Operator Fails to Manually Throttle Auxiliary FW Flow In Control Room

		XCATHRODHE		5.12E-02		7.66E-04		1.20E-07		1.001		1.01		Operator Fails to Manually Throttle the Auxiliary FW Flow

		XFBLD01DHE		2.01E-02		1.47E-06		5.87E-10		1		1		Operators Fail to Establish Feed and Bleed Cooling

		XNCBLKVDHE		4.72E-03		6.27E-04		1.06E-06		1.001		1.13		Failure to Close a PORV Block Valve When Required

		XNSRECIDHE		5.52E-02		6.97E-06		1.01E-09		1		1		Operators fail to align NS for recirculation cooling or containment over-pressur

		XRECIRCDHE		1.59E-02		2.44E-04		1.23E-07		1		1.02		Operators Fail To Establish High Pressure Recirculation

		XRNUNT2DHE		6.49E-02		8.96E-06		1.11E-09		1		1		Operators Fail to Cross-tie to Unit 2 RN

		XSBOCADDHE		3.45E-02		1.15E-03		2.67E-07		1.001		1.03		Failure to Cooldown and Depressurize During a SBO

		XVIPORVDHE		1.80E-02		1.37E-03		6.09E-07		1.001		1.07		Operators Fail to Restore VI or Backup Nitrogen to PORVs

		XX00LPRDHE		1.35E-02		3.59E-06		2.13E-09		1		1		Failure to Cooldown and Depressurize to LPR Prior to FWST Depletion

		YSVMPO1_CCF_ALL		3.02E-05		1.69E-07		4.50E-08		1		1.01		CCF of all components in group 'ysvmpo1_ccf'

		ZZIECDF1		2.15E-04		8.62E-06		3.22E-07		1		1.04		SX00LPRDHE TRECIRCDHE

		ZZIECDF10		7.50E-05		1.69E-05		1.81E-06		1		1.23		RNCBLKVDHE TRECIRCDHE

		ZZIECDF1021		2.77E-02		2.90E-07		8.39E-11		1		1		SNSRECIDHE FCATHR1DHE

		ZZIECDF12		2.86E-04		1.40E-04		3.92E-06		1		1.49		RVIPORVDHE TRECIRCDHE

		ZZIECDF127		1.03E-02		2.64E-07		2.05E-10		1		1		WRNUNT2DHE RVIPORVDHE

		ZZIECDF161		1.21E-02		5.08E-06		3.36E-09		1		1		WRNUNT2DHE FCATHRODHE

		ZZIECDF1655		9.22E-02		1.41E-06		1.22E-10		1		1		DDCEVCSDHE DDCBATADHE

		ZZIECDF225		2.81E-02		2.14E-06		6.10E-10		1		1		SNSRECIDHE RVIPORVDHE

		ZZIECDF24		4.73E-03		5.88E-07		9.96E-10		1		1		RNCBLKVDHE SNSRECIDHE

		ZZIECDF3		3.80E-05		3.44E-05		7.24E-06		1		1.9		RNCBLKVDHE SX00LPRDHE TRECIRCDHE

		ZZIECDF37		8.10E-03		3.30E-06		3.26E-09		1		1		FCATHRODHE RVIPORVDHE

		ZZIECDF38		8.19E-03		3.33E-06		3.26E-09		1		1		FCATHRODHE TFBLD01DHE

		ZZIECDF493		9.22E-02		2.63E-06		2.28E-10		1		1		DDCEVCSDHE DDCBATBDHE

		ZZIECDF550		2.61E-03		1.15E-05		3.54E-08		1		1		FCATHR1DHE TFBLD01DHE

		ZZIECDF567		2.61E-03		9.16E-07		2.81E-09		1		1		FCATHR1DHE RVIPORVDHE

		ZZIECDF606		3.41E-03		9.17E-06		2.16E-08		1		1		WRNUNT2DHE FCATHR1DHE
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		Event Name		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		TAG-TBP		1.00E+00		2.39E-05		4.77E-11		1		1		TBP

		TAG-TBU		1.00E+00		9.05E-01		1.81E-06		10.48		1		TBU

		TAG-TBX		1.00E+00		4.67E-02		9.33E-08		1.049		1		TBX

		TAG-TOAQS1RC		1.00E+00		3.24E-03		6.47E-09		1.003		1		TOAQS1R

		TAG-TQRCX		1.00E+00		2.66E-03		5.31E-09		1.003		1		TQRCX

		TAG-TQRU		1.00E+00		6.48E-03		1.30E-08		1.007		1		TQRU

		TAG-TQRX		1.00E+00		7.89E-04		1.58E-09		1.001		1		TQRX

		TAG-TQS1UC		1.00E+00		1.69E-02		3.37E-08		1.017		1		TQS1UC

		TAG-TQSU		1.00E+00		1.87E-02		3.73E-08		1.019		1		TQSU

		TAG-TQSX		1.00E+00		9.37E-06		1.87E-11		1		1		TQSX

		TAG-TRU		1.00E+00		2.69E-05		5.38E-11		1		1		TRU



		Report Summary:

				Filename: \\ngofs\PRAWork\SAB\TMRE\MNS TRME\mr4a HW 1E12 only T - RW comp.cut

				Print date: 11/2/2016 9:00 AM

				Printed in full





Init Compare

		Event Name		Probability		Fus Ves		BirnBm		Red W		Ach W		Description								Event Name		Probability		Fus Ves		Description

		%TMRE_F2		1.05E-04		67.4%		5.09E-02		3.071		6.35E+03		TMRE Tornado event F2								%HWT_21		1.97E-05		1.81E-02		TORNADO INITIATING EVENT (F2-1=112-126 MPH)

		%TMRE_F3		1.41E-05		27.7%		1.53E-01		1.384		1.91E+04		TMRE Tornado event F3								%HWT_22		1.32E-05		1.33E-02		TORNADO INITIATING EVENT (F2-2=126-141 MPH)

		%TMRE_F4		1.87E-06		4.2%		1.73E-01		1.044		2.16E+04		TMRE Tornado event F4								%HWT_23		9.15E-06		2.16E-02		TORNADO INITIATING EVENT (F2-3=141-157 MPH)

		%TMRE_F5		1.50E-07		0.6%		3.04E-01		1.006		3.79E+04		TMRE Tornado event F5								%HWT_31		6.60E-06		9.59E-02		TORNADO INITIATING EVENT (F3-1=157-177 MPH)

		%TMRE_F6		2.10E-09		0.01%		4.68E-01		1		5.84E+04		TMRE Tornado event F6								%HWT_32		3.89E-06		3.45E-01		TORNADO INITIATING EVENT (F3-2=177-206 MPH)

																						%HWT_4		1.27E-06		4.60E-01		TORNADO INITIATING EVENT (F4=206-260 MPH)

																						%HWT_5		9.26E-08		4.63E-02		TORNADO INITIATING EVENT (F5>260 MPH)

																						Event Name		Probability		Fus Ves		Description

																						%HWT_21,22				3.1%		TORNADO INITIATING EVENT (F21,22=112-141 MPH)

																						%HWT_23,31				11.8%		TORNADO INITIATING EVENT (F23,31=141-177 MPH)

																						%HWT_32		3.89E-06		34.5%		TORNADO INITIATING EVENT (F3-2=177-206 MPH)

																						%HWT_4		1.27E-06		46.0%		TORNADO INITIATING EVENT (F4=206-260 MPH)

																						%HWT_5		9.26E-08		4.6%		TORNADO INITIATING EVENT (F5>260 MPH)



TMRE Tornado Events

TMRE Tornado event F2 TMRE Tornado event F3 TMRE Tornado event F4 TMRE Tornado event F5 TMRE Tornado event F6	TMRE Tornado event F2	TMRE Tornado event F3	TMRE Tornado event F4	TMRE Tornado event F5	TMRE Tornado event F6	0.6744	0.27739999999999998	4.1939999999999998E-2	6.0790000000000002E-3	1.3630000000000001E-4	1.200 Tornado Events
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TMRE Target





		Target		FV		CDF

		_1RN1		1.18E-03		9.46E-09

		AVI0DC		6.77E-04		5.42E-09

		DG1A		2.72E-04		2.18E-09

		DG1B		3.26E-04		2.61E-09

		FWLINE		2.50E-01		2.00E-06

		FWST		1.04E-02		8.34E-08

		MSLINE		7.21E-01		5.77E-06

		TDPEX		2.60E-05		2.09E-10

		SSF		1.01E-02		8.11E-08













		Event Name		FV/CDF Tag		Wind Class Tag		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		HWT20_1RN1		_1RN1		20_1RN1		7.88E-04		7.79E-04		7.92E-06		1.001		1.99		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT20AVI0DC		AVI0DC		20AVI0DC		2.81E-02		3.58E-04		1.02E-07		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT20DG1A		DG1A		20DG1A		6.53E-04		1.72E-04		2.11E-06		1		1.26		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT20DG1B		DG1B		20DG1B		6.53E-04		1.92E-04		2.36E-06		1		1.29		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT20FWLINE		FWLINE		20FWLINE		1.28E-02		1.68E-01		1.05E-04		1.201		13.94		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT20FWST		FWST		20FWST		1.13E-01		6.86E-03		4.88E-07		1.007		1.05		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT20MSLINE		MSLINE		20MSLINE		3.69E-02		4.84E-01		1.05E-04		1.936		13.62		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT20TDPEX		TDPEX		20TDPEX		4.18E-04		1.51E-05		2.88E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT30_1RN1		_1RN1		30_1RN1		2.45E-03		3.42E-04		1.12E-06		1		1.14		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT30AVI0DC		AVI0DC		30AVI0DC		8.73E-02		2.72E-04		2.50E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT30DG1A		DG1A		30DG1A		2.03E-03		8.76E-05		3.46E-07		1		1.04		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT30DG1B		DG1B		30DG1B		2.03E-03		1.15E-04		4.55E-07		1		1.06		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT30FWLINE		FWLINE		30FWLINE		3.98E-02		7.00E-02		1.41E-05		1.075		2.69		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT30FWST		FWST		30FWST		3.51E-01		3.02E-03		6.90E-08		1.003		1.01		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT30MSLINE		MSLINE		30MSLINE		1.15E-01		2.02E-01		1.41E-05		1.253		2.56		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT30TDPEX		TDPEX		30TDPEX		1.32E-03		9.34E-06		5.66E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT40_1RN1		_1RN1		40_1RN1		2.80E-03		5.12E-05		1.47E-07		1		1.02		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT40AVI0DC		AVI0DC		40AVI0DC		9.98E-02		3.85E-05		3.09E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT40DG1A		DG1A		40DG1A		2.32E-03		1.08E-05		3.74E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT40DG1B		DG1B		40DG1B		2.32E-03		1.57E-05		5.41E-08		1		1.01		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT40FWLINE		FWLINE		40FWLINE		4.55E-02		1.06E-02		1.87E-06		1.011		1.22		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT40FWST		FWST		40FWST		4.01E-01		4.51E-04		9.00E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT40MSLINE		MSLINE		40MSLINE		1.31E-01		3.06E-02		1.87E-06		1.032		1.2		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT40TDPEX		TDPEX		40TDPEX		1.37E-03		1.07E-06		6.25E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT50_1RN1		_1RN1		50_1RN1		5.08E-03		7.77E-06		1.23E-08		1		1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2

		HWT50AVI0DC		AVI0DC		50AVI0DC		1.81E-01		7.80E-06		3.46E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT50DG1A		DG1A		50DG1A		4.21E-03		1.65E-06		3.15E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2

		HWT50DG1B		DG1B		50DG1B		4.21E-03		2.79E-06		5.32E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2

		HWT50FWLINE		FWLINE		50FWLINE		8.24E-02		1.54E-03		1.50E-07		1.002		1.02		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT50FWST		FWST		50FWST		7.27E-01		6.75E-05		7.44E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT50MSLINE		MSLINE		50MSLINE		2.38E-01		4.45E-03		1.50E-07		1.004		1.01		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		HWT50TDPEX		TDPEX		50TDPEX		5.95E-03		5.65E-07		7.62E-10		1		1		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2

		HWT60AVI0DC		AVI0DC		60AVI0DC		2.93E-01		1.66E-07		4.54E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2

		HWT60FWLINE		FWLINE		60FWLINE		1.34E-01		3.50E-05		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2

		HWT60FWST		FWST		60FWST		1.00E+00		3.13E-07		2.51E-12		1		1		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2

		HWT60MSLINE		MSLINE		60MSLINE		3.85E-01		1.01E-04		2.10E-09		1		1		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2

		TAG-HWTSSF-HE		SSF		SSF		1.00E+00		1.01E-02		8.11E-08		1.01		1		SSF Assumed failed for High Winds





1200 Targets

		Target		FV		CDF						Target to TMRE		Probability

		AVI0DC		6.90E-04		1.38E-09						20AVI0DC		3.45E-03

		DG1A		2.20E-04		4.39E-10						20DG1A		1.11E-04

		DG1B		2.29E-04		4.59E-10						20DG1B		1.05E-04

		FWLINE		8.90E-01		1.78E-06						20FWLINE		1.12E-04

		MSLINE		1.14E-02		2.29E-08						20MSLINE		1.29E-05

		RWST1		6.80E-04		1.36E-09						20RWST1		1.75E-03

		SSF		5.14E-03		1.03E-08						20SSF		1.56E-01

		_1RN1		2.62E-05		5.24E-11						30_1RN1		3.52E-05

												30AVI0DC		2.66E-02

												30DG1A		1.02E-03

												30DG1B		1.05E-03

												30FWLINE		2.79E-02

												30MSLINE		1.17E-03

												30RWST1		1.35E-02

												30SSF		1.07E+00

												40_1RN1		8.68E-05

												40AVI0DC		4.22E-02

												40DG1A		1.82E-03

												40DG1B		1.92E-03

												40FWLINE		1.74E-01

												40MSLINE		1.90E-03

												40RWST1		2.46E-02

												50_1RN1		1.57E-04

												50AVI0DC		7.84E-02

												50DG1A		3.79E-03

												50DG1B		3.45E-03

												50FWLINE		7.16E-01

												50MSLINE		5.70E-03

												50RWST1		5.69E-02







		Event Name		FV/CDF Tag		Wind Class Tag		Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		HWM21AVI0DC		AVI0DC		20AVI0DC		1.16E-03		1.63E-05		2.81E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F2-1

		HWM21DG1A		DG1A		20DG1A		2.56E-05		1.63E-06		1.27E-07		1		1.06		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2-1

		HWM21DG1B		DG1B		20DG1B		2.01E-05		1.28E-06		1.27E-07		1		1.06		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2-1

		HWM21FWLINE		FWLINE		20FWLINE		9.76E-07		9.62E-06		1.97E-05		1		10.86		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F2-1

		HWM21MSLINE		MSLINE		20MSLINE		2.17E-07		2.14E-06		1.97E-05		1		10.86		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F2-1

		HWM21RWST1		RWST1		20RWST1		6.99E-04		2.50E-05		7.15E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-1

		HWM21SSF		SSF		20SSF		2.17E-03		7.47E-06		6.88E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2-1

		HWM22AVI0DC		AVI0DC		20AVI0DC		2.29E-03		2.63E-05		2.29E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F2-2

		HWM22DG1A		DG1A		20DG1A		8.55E-05		6.21E-06		1.45E-07		1		1.07		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2-2

		HWM22DG1B		DG1B		20DG1B		8.49E-05		6.17E-06		1.45E-07		1		1.07		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2-2

		HWM22FWLINE		FWLINE		20FWLINE		6.73E-06		4.44E-05		1.32E-05		1		7.6		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F2-2

		HWM22MSLINE		MSLINE		20MSLINE		1.27E-05		8.39E-05		1.32E-05		1		7.6		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F2-2

		HWM22RWST1		RWST1		20RWST1		1.05E-03		2.52E-05		4.79E-08		1		1.02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-2

		HWM22SSF		SSF		20SSF		8.41E-03		2.94E-05		6.98E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2-2

		HWM23_1RN1		_1RN1		30_1RN1		6.62E-06		1.07E-06		3.22E-07		1		1.16		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F2-3

		HWM23AVI0DC		AVI0DC		30AVI0DC		6.39E-03		6.64E-05		2.08E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F2-3

		HWM23DG1A		DG1A		30DG1A		2.46E-04		1.93E-05		1.56E-07		1		1.08		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2-3

		HWM23DG1B		DG1B		30DG1B		2.53E-04		2.08E-05		1.64E-07		1		1.08		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2-3

		HWM23FWLINE		FWLINE		30FWLINE		3.92E-05		1.79E-04		9.15E-06		1		5.58		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F2-3

		HWM23MSLINE		MSLINE		30MSLINE		1.22E-04		5.59E-04		9.15E-06		1.001		5.58		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F2-3

		HWM23RWST1		RWST1		30RWST1		3.04E-03		5.56E-05		3.66E-08		1		1.02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-3

		HWM23SSF		SSF		30SSF		1.40E-02		3.50E-05		4.99E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2-3

		HWM31_1RN1		_1RN1		30_1RN1		2.86E-05		6.80E-06		4.75E-07		1		1.24		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F3-1

		HWM31AVI0DC		AVI0DC		30AVI0DC		2.02E-02		2.44E-04		2.41E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F3-1

		HWM31DG1A		DG1A		30DG1A		7.69E-04		6.89E-05		1.79E-07		1		1.09		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F3-1

		HWM31DG1B		DG1B		30DG1B		7.97E-04		7.25E-05		1.82E-07		1		1.09		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F3-1

		HWM31FWLINE		FWLINE		30FWLINE		2.51E-04		8.29E-04		6.60E-06		1.001		4.3		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F3-1

		HWM31MSLINE		MSLINE		30MSLINE		1.05E-03		3.47E-03		6.60E-06		1.003		4.3		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F3-1

		HWM31RWST1		RWST1		30RWST1		1.05E-02		1.61E-04		3.07E-08		1		1.02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-1

		HWM31SSF		SSF		30SSF		2.20E-02		4.14E-05		3.76E-09		1		1		WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F3-1

		HWM32_1RN1		_1RN1		40_1RN1		8.68E-05		1.21E-05		2.78E-07		1		1.14		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F3-2

		HWM32AVI0DC		AVI0DC		40AVI0DC		4.22E-02		2.10E-04		9.97E-09		1		1		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F3-2

		HWM32DG1A		DG1A		40DG1A		1.82E-03		7.46E-05		8.19E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F3-2

		HWM32DG1B		DG1B		40DG1B		1.92E-03		8.20E-05		8.54E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F3-2

		HWM32FWLINE		FWLINE		40FWLINE		6.14E-04		1.20E-03		3.89E-06		1.001		2.95		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F3-2

		HWM32MSLINE		MSLINE		40MSLINE		1.90E-03		3.70E-03		3.89E-06		1.004		2.94		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F3-2

		HWM32RWST1		RWST1		40RWST1		2.46E-02		2.33E-04		1.89E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-2

		HWM40_1RN1		_1RN1		50_1RN1		1.57E-04		6.22E-06		7.92E-08		1		1.04		WIND-BORNE MISSILE FAILURE OF MOV 1RN1 (Power Removed) FOR HW INTERVAL F4

		HWM40AVI0DC		AVI0DC		50AVI0DC		7.84E-02		1.27E-04		3.25E-09		1		1		WIND-BORNE MISSILE FAILURE OF Diesel Air Compressors FOR HW INTERVAL F4

		HWM40DG1A		DG1A		50DG1A		3.79E-03		4.91E-05		2.59E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F4

		HWM40DG1B		DG1B		50DG1B		3.45E-03		4.65E-05		2.70E-08		1		1.01		WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F4

		HWM40FWLINE		FWLINE		50FWLINE		1.82E-03		1.16E-03		1.27E-06		1.001		1.63		WIND-BORNE MISSILE FAILURE OF FW LINE from CONDENSATE to DH FOR HW INTERVAL F4

		HWM40MSLINE		MSLINE		50MSLINE		4.85E-03		3.08E-03		1.27E-06		1.003		1.63		WIND-BRN. MIS. FAILURE OF MAIN STEAM LINE from DH to Header for HW INTERVAL F4

		HWM40RWST1		RWST1		50RWST1		5.69E-02		1.80E-04		6.33E-09		1		1		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F4

		HWP_21_FW_LINES		FWLINE		20FWLINE		7.49E-07		7.38E-06		1.97E-05		1		10.86		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F2-1

		HWP_21_SSF_LOUVR		SSF		20SSF		2.35E-02		1.86E-04		1.58E-08		1		1.01		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F2-1

		HWP_22_FW_LINES		FWLINE		20FWLINE		1.04E-04		6.87E-04		1.32E-05		1.001		7.6		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F2-2

		HWP_22_SSF_LOUVR		SSF		20SSF		1.22E-01		7.63E-04		1.25E-08		1.001		1.01		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F2-2

		HWP_23_FW_LINES		FWLINE		30FWLINE		2.44E-03		1.12E-02		9.15E-06		1.011		5.57		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F2-3

		HWP_23_SSF_LOUVR		SSF		30SSF		3.54E-01		1.66E-03		9.39E-09		1.002		1		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F2-3

		HWP_31_FW_LINES		FWLINE		30FWLINE		2.52E-02		8.32E-02		6.60E-06		1.091		4.22		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F3-1

		HWP_31_SSF_LOUVR		SSF		30SSF		6.80E-01		2.42E-03		7.12E-09		1.002		1		WIND PRESSURE FAILURE OF SSF LOUVERS FOR HW INTERVAL F3-1

		HWP_32_FW_LINES		FWLINE		40FWLINE		1.73E-01		3.37E-01		3.89E-06		1.508		2.61		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F3-2

		HWP_32_MS-LINES		MSLINE		40MSLINE		3.21E-07		6.25E-07		3.89E-06		1		2.95		WIND PRESSURE FAILURE OF MAIN STEAM LINES FOR HW INTERVAL F3-2

		HWP_40_FW_LINES		FWLINE		50FWLINE		7.14E-01		4.54E-01		1.27E-06		1.831		1.18		WIND PRESSURE FAILURE OF MAIN FEEDWATER LINES FOR HW INTERVAL F4

		HWP_40_MS-LINES		MSLINE		50MSLINE		8.52E-04		5.41E-04		1.27E-06		1.001		1.63		WIND PRESSURE FAILURE OF MAIN STEAM LINES FOR HW INTERVAL F4





Target Compare

		TMRE						1.2						1.2

		Target		FV		CDF		FV		CDF				Target		FV		CDF

		1RN1		1.18E-03		0.0000000095		2.62E-05		5.24E-11				AVI0DC		6.90E-04		0.0000000014

		AVI0DC		6.77E-04		0.0000000054		6.90E-04		1.38E-09				DG1A		2.20E-04		0.0000000004

		DG1A		2.72E-04		0.0000000022		2.20E-04		4.39E-10				DG1B		2.29E-04		0.0000000005

		DG1B		3.26E-04		0.0000000026		2.29E-04		4.59E-10				FWLINE		8.90E-01		0.000001779

		FWLINE		2.50E-01		0.0000020003		8.90E-01		1.78E-06				MSLINE		1.14E-02		0.0000000229

		RWST		1.04E-02		0.0000000834		6.80E-04		1.36E-09				RWST		6.80E-04		0.0000000014

		MSLINE		7.21E-01		0.0000057739		1.14E-02		2.29E-08				SSF		5.14E-03		0.0000000103

		TDPEX		2.60E-05		0.0000000002		ERROR:#N/A		ERROR:#N/A				1RN1		2.62E-05		0.0000000001

		SSF		1.01E-02		0.0000000811		5.14E-03		1.03E-08











		TMRE

		Wind Class Tag		Probability												Target to TMRE		Probability

		20_1RN1		0.000788												20AVI0DC		0.00345

		20AVI0DC		0.02806												20DG1A		0.0001111

		20DG1A		0.0006525												20DG1B		0.000105

		20DG1B		0.0006525												20FWLINE		0.000112455

		20FWLINE		0.01278												20MSLINE		0.000012917

		20FWST		0.1128												20RWST1		0.001749

		20MSLINE		0.03689												20SSF		0.15608

		20TDPEX		0.0004184												30_1RN1		0.00003522

		30_1RN1		0.00245												30AVI0DC		0.02659

		30AVI0DC		0.08729												30DG1A		0.001015

		30DG1A		0.00203												30DG1B		0.00105

		30DG1B		0.00203												30FWLINE		0.0279302

		30FWLINE		0.03977												30MSLINE		0.001172

		30FWST		0.351												30RWST1		0.01354

		30MSLINE		0.1148												30SSF		1.07

		30TDPEX		0.001321												40_1RN1		0.0000868

		40_1RN1		0.0028												40AVI0DC		0.0422

		40AVI0DC		0.09976												40DG1A		0.00182

		40DG1A		0.00232												40DG1B		0.00192

		40DG1B		0.00232												40FWLINE		0.173614

		40FWLINE		0.04545												40MSLINE		0.001900321

		40FWST		0.4011												40RWST1		0.0246

		40MSLINE		0.1312												50_1RN1		0.000157

		40TDPEX		0.001365												50AVI0DC		0.0784

		50_1RN1		0.00508												50DG1A		0.00379

		50AVI0DC		0.1808												50DG1B		0.00345

		50DG1A		0.004205												50FWLINE		0.71582

		50DG1B		0.004205												50MSLINE		0.005702

		50FWLINE		0.08237												50RWST1		0.0569

		50FWST		0.727

		50MSLINE		0.2377

		50TDPEX		0.005945

		60AVI0DC		0.293

		60FWLINE		0.1335

		60FWST		1

		60MSLINE		0.3853

		SSF		1























































Target Compare Table

				Target #		Target Desc		TMRE CDF (yr-1)		RG 1.200 CDF (yr-1)		TMRE/ RG1.200

				MSLINE		Main steam lines near EDG air intake		5.8E-06		2.3E-08		252.4

				FWLINE		Main Feedwater lines near EDG air intake		2.0E-06		1.8E-06		1.1

				RWST		Refueling water Storage Tank		8.3E-08		1.4E-09		61.3

				SS		Shutdown support Structure Steel building contruction 1.0 failure		8.1E-08		1.0E-08		7.9

				BSW		Backup service water supply outdoor valve in a valve pit		9.5E-09		5.2E-11		180.5

				IA DC		Failure of Backup IA header		5.4E-09		1.4E-09		3.9

				EDG A		Emergency Desiel Generator Train A		2.6E-09		4.6E-10		5.7

				EDG B		Emergency Desiel Generator Train B		2.2E-09		4.4E-10		5.0

				TDPEX		Turbine Driven Pump Steam Exhaust Line		2.1E-10		NA		Not in 1.200

				Target #		Target Desc		TMRE CDF		RG 1.200 CDF		TMRE/ RG1.200

				MSLINE				0.0000057739		0.0000000229

				FWLINE				2.0E-06		1.8E-06		Not in TMRE

				RWST				8.3E-08		1.4E-09

				SSF				0.0000000811		0.0000000103

				1RN1				9.5E-09		5.2E-11		4.3

				AVI0DC				5.4E-09		1.4E-09		2.1

				DG1B				2.6E-09		4.6E-10		1.5

				DG1A				2.2E-09		4.4E-10		0.1

				TDPEX				0.0000000002		NA





Seq Compare

		Event Name		Description				Fus Ves		TMRE CDF						Event Name				Probability		Fus Ves		BirnBm		Red W		Ach W		Description

		TAG-TBU		TBU		TBU		9.70E-01		7.77E-06						TAG-TBP		TBU		1.00E+00		2.39E-05		4.77E-11		1		1		TBP

		TAG-TQRU		TQRU		TQU		1.03E-02		8.27E-08						TAG-TBU		TBU		1.00E+00		9.05E-01		1.81E-06		10.48		1		TBU

		TAG-TOAQSR		TOAQSR		TQU		8.97E-03		7.19E-08						TAG-TBX		TBX		1.00E+00		4.67E-02		9.33E-08		1.049		1		TBX

		TAG-TOAQRR		TOAQRR		TQU		3.79E-03		3.03E-08						TAG-TOAQS1RC		TQU		1.00E+00		3.24E-03		6.47E-09		1.003		1		TOAQS1R

		TAG-TOABR		TOABR		TBU		2.73E-03		2.19E-08						TAG-TQRCX		TQX		1.00E+00		2.66E-03		5.31E-09		1.003		1		TQRCX

		TAG-TBX		TBX		TBX		1.40E-03		1.12E-08						TAG-TQRU		TQU		1.00E+00		6.48E-03		1.30E-08		1.007		1		TQRU

		TAG-TOAQS1RC		TOAQS1R		TQU		1.15E-03		9.21E-09						TAG-TQRX		TQX		1.00E+00		7.89E-04		1.58E-09		1.001		1		TQRX

		TAG-TQRX		TQRX		TQX		6.38E-04		5.11E-09						TAG-TQS1UC		TQU		1.00E+00		1.69E-02		3.37E-08		1.017		1		TQS1UC

		TAG-TQRCX		TQRCX		TQX		6.12E-04		4.90E-09						TAG-TQSU		TQU		1.00E+00		1.87E-02		3.73E-08		1.019		1		TQSU

		TAG-TBP		TBP		TBU		2.62E-05		2.10E-10						TAG-TQSX		TQX		1.00E+00		9.37E-06		1.87E-11		1		1		TQSX

		TAG-TQSU		TQSU		TQU		1.38E-05		1.11E-10						TAG-TRU		ATWS		1.00E+00		2.69E-05		5.38E-11		1		1		TRU

		TAG-TQSX		TQSX		TQX		1.19E-05		9.56E-11



				TRME		1200		TMRE		1200

				FV		FV		CDF		CDF

		TBU		9.73E-01		9.05E-01		7.80E-06		1.81E-06

		TBX		1.40E-03		4.67E-02		1.12E-08		9.34E-08

		TQU		2.42E-02		4.53E-02		1.94E-07		9.06E-08

		TQX		1.26E-03		3.46E-03		1.01E-08		6.92E-09

		ATWS		0.00E+00		2.69E-05		0.00E+00		5.38E-11





Seq table

				Sequence		Sequence Desc		TRME F-V		RG 1.200 F-V		TMRE CDF		RG 1.200 CDF		TMRE/RG1.200

				TBU		Transient with a loss of SSHR and injection fails		9.7E-01		9.1E-01		7.8E-06		1.8E-06		4.3

				TQU		Transient LOCA with a failure of Injection		2.4E-02		4.5E-02		1.9E-07		9.1E-08		2.1

				TBX		Transient with a loss of SSHR and recirculation fails		1.4E-03		4.7E-02		1.1E-08		9.3E-08		0.1

				TQX		Transient LOCA with a failure of recirculation		1.3E-03		3.5E-03		1.0E-08		6.9E-09		1.5

				ATWS		ATWS Sequence		NA		2.7E-05		NA		5.4E-11		Not in TMRE

										Total CDF		8.0E-06		2.0E-06



		Sequence		Sequence Description		TMRE CDF		RG 1.200 CDF		TMRE/ RG1.200

		TBU		Transient with a loss of SSHR and injection fails		7.8E-06		1.8E-06		4.3

		TQU		Transient LOCA with a failure of Injection		1.9E-07		9.1E-08		2.1

		TBX		Transient with a loss of SSHR and recirculation fails		1.1E-08		9.3E-08		0.1

		TQX		Transient LOCA with a failure of recirculation		1.0E-08		6.9E-09		1.5

		ATWS		ATWS Sequence		NA		5.4E-11		Not in TMRE

				Total CDF		8.0E-06		2.0E-06





TMRE Prob

		Event		Wind class		Desc		Prob

		HWT20DG1A		20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.53E-04

		HWT30DG1A		30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.03E-03

		HWT40DG1A		40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.32E-03

		HWT50DG1A		50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		4.21E-03

		HWT60DG1A		60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.82E-03

				

		HWT20DG1B		20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.53E-04

		HWT30DG1B		30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.03E-03

		HWT40DG1B		40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.32E-03

		HWT50DG1B		50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		4.21E-03

		HWT60DG1B		60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.82E-03

				

		HWT20TDPEX		20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		4.18E-04

		HWT30TDPEX		30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.32E-03

		HWT40TDPEX		40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.37E-03

		HWT50TDPEX		50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		5.95E-03

		HWT60TDPEX		60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		9.69E-03

								

		HWT20FWLINE		20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.28E-02

		HWT30FWLINE		30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		3.98E-02

		HWT40FWLINE		40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		4.54E-02

		HWT50FWLINE		50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		8.24E-02

		HWT60FWLINE		60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.33E-01

								

		HWT20MSLINE		20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.69E-02

		HWT30MSLINE		30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.15E-01

		HWT40MSLINE		40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.31E-01

		HWT50MSLINE		50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		2.38E-01

		HWT60MSLINE		60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.85E-01

								

		HWT20SSF		20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT30SSF		30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT40SSF		40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT50SSF		50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

		HWT60SSF		60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00

								

		HWT20AVI0DC		20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.81E-02

		HWT30AVI0DC		30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		8.73E-02

		HWT40AVI0DC		40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		9.98E-02

		HWT50AVI0DC		50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		1.81E-01

		HWT60AVI0DC		60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.93E-01

								

		HWT20FWST		20FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.13E-01

		HWT30FWST		30FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		3.51E-01

		HWT40FWST		40FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		4.01E-01

		HWT50FWST		50FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		7.27E-01

		HWT60FWST		60FWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.00E+00

								

		HWT20_1RN1		20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		7.88E-04

		HWT30_1RN1		30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.45E-03

		HWT40_1RN1		40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.80E-03

		HWT50_1RN1		50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		5.08E-03

		HWT60_1RN1		60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		8.23E-03





RG1200 Prob

		Target by Wind		1.200 Missile Damage Prob

		20_1RN1		0.00E+00

		20AVI0DC		0.00E+00

		20DG1A		0.00E+00

		20DG1B		0.00E+00

		20FWLINE		0.00E+00

		20MSLINE		0.00E+00

		20RWST		1.75E-03

		20SSF		0.00E+00

		20TDPEX		0.00E+00

		30_1RN1		0.00E+00

		30AVI0DC		0.00E+00

		30DG1A		0.00E+00

		30DG1B		0.00E+00

		30FWLINE		0.00E+00

		30MSLINE		0.00E+00

		30RWST		1.35E-02

		30SSF		0.00E+00

		30TDPEX		0.00E+00

		40_1RN1		0.00E+00

		40AVI0DC		0.00E+00

		40DG1A		0.00E+00

		40DG1B		0.00E+00

		40FWLINE		0.00E+00

		40MSLINE		0.00E+00

		40RWST		2.46E-02

		40SSF		0.00E+00

		40TDPEX		0.00E+00

		50_1RN1		0.00E+00

		50AVI0DC		0.00E+00

		50DG1A		0.00E+00

		50DG1B		0.00E+00

		50FWLINE		0.00E+00

		50MSLINE		0.00E+00

		50RWST		5.69E-02

		50SSF		0.00E+00

		50TDPEX		0.00E+00

		60_1RN1		0.00E+00

		60AVI0DC		0.00E+00

		60DG1A		0.00E+00

		60DG1B		0.00E+00

		60FWLINE		0.00E+00

		60MSLINE		0.00E+00

		60RWST		9.76E-02

		60SSF		0.00E+00

		60TDPEX		0.00E+00



		NAME		TRME Wind Class		FACTOR		DESC

		HWM21RWST1		20RWST		6.99E-04		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-1

		HWM22RWST1		20RWST		1.05E-03		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-2

		HWM23RWST1		30RWST		3.04E-03		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F2-3

		HWM31RWST1		30RWST		1.05E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-1

		HWM32RWST1		40RWST		2.46E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F3-2

		HWM40RWST1		50RWST		5.69E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F4

		HWM50RWST1		60RWST		9.76E-02		WIND-BORNE MISSILE FAILURE OF RWST (Unit 1) FOR HW INTERVAL F5





Prob Compare

		Event		Wind class		Desc		TRME Prob		1.200 Prob		TRME/RG 1.200								Target		Target Desc		Tornado Category		TRME Failure Probability		RG 1.200 Failure Probability		TRME/
RG 1.200

		HWT20DG1A		20DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.53E-04		0		ERROR:#DIV/0!								EDG A		Emergency Diesel Generator Train A		F'2		6.5E-04		1.1E-04		5.9

		HWT30DG1A		30DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.03E-03		0		ERROR:#DIV/0!												F'3		2.0E-03		1.0E-03		2.0

		HWT40DG1A		40DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		2.32E-03		0		ERROR:#DIV/0!												F'4		2.3E-03		1.8E-03		1.3

		HWT50DG1A		50DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		4.21E-03		0		ERROR:#DIV/0!												F'5		4.2E-03		3.8E-03		1.1

		HWT60DG1A		60DG1A		TMRE WIND-BORNE MISSILE FAILURE OF DG1A FOR HIGH WIND INTERVAL F2		6.82E-03		0		ERROR:#DIV/0!												F'6		6.8E-03		6.2E-03		1.1								F'2		103

		HWT20DG1B		20DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.53E-04		0		ERROR:#DIV/0!								EDG B		Emergency Diesel Generator Train B		F'2		6.5E-04		1.1E-04		6.2								F'3		135

		HWT30DG1B		30DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.03E-03		0		ERROR:#DIV/0!												F'3		2.0E-03		1.1E-03		1.9								F'4		168

		HWT40DG1B		40DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		2.32E-03		0		ERROR:#DIV/0!												F'4		2.3E-03		1.9E-03		1.2								F'5		209

		HWT50DG1B		50DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		4.21E-03		0		ERROR:#DIV/0!												F'5		4.2E-03		3.5E-03		1.2								F'6		277

		HWT60DG1B		60DG1B		TMRE WIND-BORNE MISSILE FAILURE OF DG1B FOR HIGH WIND INTERVAL F2		6.82E-03		0		ERROR:#DIV/0!												F'6		6.8E-03		6.2E-03		1.1

		HWT20TDPEX		20TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		4.18E-04		0		ERROR:#DIV/0!								TDPEX		Turbine Driven Pump Steam Exhaust Line		F'2		4.2E-04		0.0E+00		NA

		HWT30TDPEX		30TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.32E-03		0		ERROR:#DIV/0!												F'3		1.3E-03		1.2E-05		107

		HWT40TDPEX		40TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		1.37E-03		0		ERROR:#DIV/0!												F'4		1.4E-03		3.3E-05		42

		HWT50TDPEX		50TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		5.95E-03		0		ERROR:#DIV/0!												F'5		5.9E-03		1.8E-04		34

		HWT60TDPEX		60TDPEX		TMRE WIND-BORNE MISSILE FAILURE OF TDPEX FOR HIGH WIND INTERVAL F2		9.69E-03		0		ERROR:#DIV/0!												F'6		9.7E-03		3.3E-04		29

		HWT20FWLINE		20FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.28E-02		0		ERROR:#DIV/0!								FWLINE		Main Feedwater lines near EDG air intake		F'2		1.3E-02		7.7E-06		1659

		HWT30FWLINE		30FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		3.98E-02		0		ERROR:#DIV/0!												F'3		4.0E-02		2.9E-04		137

		HWT40FWLINE		40FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		4.54E-02		0		ERROR:#DIV/0!												F'4		4.5E-02		6.1E-04		74

		HWT50FWLINE		50FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		8.24E-02		0		ERROR:#DIV/0!												F'5		8.2E-02		1.8E-03		45

		HWT60FWLINE		60FWLINE		TMRE WIND-BORNE MISSILE FAILURE OF FWLINE FOR HIGH WIND INTERVAL F2		1.33E-01		0		ERROR:#DIV/0!												F'6		1.3E-01		4.3E-03		31

		HWT20MSLINE		20MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.69E-02		0		ERROR:#DIV/0!								MSLINE		Main steam lines near EDG air intake		F'2		3.7E-02		1.3E-05		2856

		HWT30MSLINE		30MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.15E-01		0		ERROR:#DIV/0!												F'3		1.1E-01		1.2E-03		98

		HWT40MSLINE		40MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		1.31E-01		0		ERROR:#DIV/0!												F'4		1.3E-01		1.9E-03		69

		HWT50MSLINE		50MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		2.38E-01		0		ERROR:#DIV/0!												F'5		2.4E-01		4.9E-03		49

		HWT60MSLINE		60MSLINE		TMRE WIND-BORNE MISSILE FAILURE OF MSLINE FOR HIGH WIND INTERVAL F2		3.85E-01		0		ERROR:#DIV/0!												F'6		3.9E-01		1.2E-02		32

		HWT20SSF		20SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!								SS		Shutdown Support Structure (Steel Building Construction - 1.0 Failure)		F'2		1.0E+00		1.1E-02		95

		HWT30SSF		30SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'3		1.0E+00		3.6E-02		28

		HWT40SSF		40SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'4		1.0E+00		3.5E-02		29

		HWT50SSF		50SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'5		1.0E+00		6.1E-02		16

		HWT60SSF		60SSF		TMRE WIND-BORNE MISSILE FAILURE OF SSF FOR HIGH WIND INTERVAL F2		1.00E+00		0		ERROR:#DIV/0!												F'6		1.0E+00		9.6E-02		10

		HWT20AVI0DC		20AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.81E-02		0		ERROR:#DIV/0!								IA DC		Failure of Backup IA header		F'2		2.8E-02		3.5E-03		8.1

		HWT30AVI0DC		30AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		8.73E-02		0		ERROR:#DIV/0!												F'3		8.7E-02		2.7E-02		3.3

		HWT40AVI0DC		40AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		9.98E-02		0		ERROR:#DIV/0!												F'4		1.0E-01		4.2E-02		2.4

		HWT50AVI0DC		50AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		1.81E-01		0		ERROR:#DIV/0!												F'5		1.8E-01		7.8E-02		2.3

		HWT60AVI0DC		60AVI0DC		TMRE WIND-BORNE MISSILE FAILURE OF AVI0DC FOR HIGH WIND INTERVAL F2		2.93E-01		0		ERROR:#DIV/0!												F'6		2.9E-01		1.2E-01		2.5

		HWT20FWST		20RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.13E-01		0.001749		64.5								RWST		Refueling water Storage Tank		F'2		1.1E-01		1.7E-03		65

		HWT30FWST		30RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		3.51E-01		0.01354		25.9												F'3		3.5E-01		1.4E-02		26

		HWT40FWST		40RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		4.01E-01		0.0246		16.3												F'4		4.0E-01		2.5E-02		16

		HWT50FWST		50RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		7.27E-01		0.0569		12.8												F'5		7.3E-01		5.7E-02		13

		HWT60FWST		60RWST		TMRE WIND-BORNE MISSILE FAILURE OF FWST FOR HIGH WIND INTERVAL F2		1.00E+00		0.0976		10.2												F'6		1.0E+00		9.8E-02		10

		HWT20_1RN1		20_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		7.88E-04		0		ERROR:#DIV/0!								BSW		Backup Service Water Supply Valve (outdoors in a valve pit)		F'2		7.9E-04		2.3E-06		349

		HWT30_1RN1		30_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.45E-03		0		ERROR:#DIV/0!												F'3		2.5E-03		3.5E-05		70

		HWT40_1RN1		40_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		2.80E-03		0		ERROR:#DIV/0!												F'4		2.8E-03		8.7E-05		32

		HWT50_1RN1		50_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		5.08E-03		0		ERROR:#DIV/0!												F'5		5.1E-03		1.6E-04		32

		HWT60_1RN1		60_1RN1		TMRE WIND-BORNE MISSILE FAILURE OF _1RN1 FOR HIGH WIND INTERVAL F2		8.23E-03		0		ERROR:#DIV/0!												F'6		8.2E-03		1.7E-04		49
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Introduction - General

» Sargent & Lundy (S&L) was contracted by EPRI to perform
sensitivity Analyses
— Used two TORMIS models for two separate plants, Plants A and B

= Plant A is located in NRC Tornado Zone 1 and
EPRI Tornado Zone A

= Plant B is located in NRC Tornado Zone 1 and Border of EPRI
Tornado Zones A and B

— Existing TORMIS models of Plants A and B were prepared under S&L
QA Program

— Existing models were modified as required for the sensitivity analyses
— Sensitivity Analyses includes 3 cases:

» Case 1: Target Size

» Case 2: Target Elevation

= Case 3: Uniform vs. Zonal Missile Distribution
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Introduction — General, NRC Tornado Regions, 1974
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Figure 1. TORNADO INTENSITY REGIONS
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Introduction — General, EPRI Tornado Regions
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Area
(sq mi)

OO m>»

625,628
365,180
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Introduction — General, TORMIS Basic Missile Sets
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General Setup/Boundary Conditions

= All sensitivity analyses use Enhanced Fujita Scale EF1 thru EF5
— EF scale is close to F’ scale used for MIPs
— In agreement with RG 1.76 Rev. 1
— Recent TORMIS submittals to NRC have used EF scale

= For each EF scale, 5,000,000 simulations (i.e. 2,000 tornados with 2,500
missile/tornado) are used. This is judged to be adequate

— This is a sensitivity study, actual probabilities are not being determined. This
Is far above the number of simulations used in EPRI NP-768 (source for
MIPS)

= To account for effect of seed numbers for random generation:
— 4 sets of analyses are performed for cases 1 and 2, mean of 4 sets is used
» Case 1 analyses results are based on a total of 200,000,000 simulations
» Case 2 analyses results are based on a total of 200,000,000 simulations
— 7 sets of analyses are performed for case 3, mean of 7 sets is used
» Case 3 analyses results are based on a total of 700,000,000 simulations
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General Setup/Boundary Conditions

= Plant B is located at borderline of EPRI Tornado Zones A and B. EPRI
Tornado Zone B is selected for Plant B analyses so that the sensitivity
analyses cover both EPRI Tornado Zones A and B

* Though a significant portion of Plants A and B missiles are restrained
missiles, sensitivity analyses are performed assuming all missiles are
free

= All analysis results are based on TORMIS reported P(A) (i.e. single
missile hit probability) for summation of all missile events.
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Plant A - Model
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Introduction — Plant A

" Plant A

Located in NRC Tornado Zone 1 and EPRI Tornado Zone A
Model includes 22 Missile Zones, see next slide

Missile zones encompass a 5000’ x 5000’ area

Missile population is in excess of 100,000

Missile population includes free and restrained missiles, about 65% restrained

Missile population includes missiles coming off of buildings

The total area of Plant A missile zones is 19,771,450 ft2, with a total of
100,327 missiles. Additional 4,340 missiles are located on building tops

Missile set for Plant A includes 13 of 26 TORMIS missile sets (1, 2, 3, 6, 9,

10, 11, 12, 14, 15, 16, 25, and 26).

© 2016 Electric Power Research Institute, Inc. All rights reserved.
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Plant A - # of Missiles and Missile Zones

KEY:
ZONE

NUMBER OF MISSILES

20
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19 15
1323 346
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18 14
5651 00 887
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7610
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9 1166 12 4 3
1030 530 | 12099 1332
10 200
8 N S 6
2685| < N = 36080
M~
i 21
4295 13
y 5 200
2487 1762
2
2141
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Plant A — Missile Population

EPRI Basic Missile Set No.

Number of 1 2 3 6 9 10 11 12 14 15 16 25 26
Missiles Missile Type No.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Zone 1 2487 8 3 6 681 678 11 1100
Zone 2 2141 16 4 32 30 33 658 707 61 600
Zone 3 1332 16 25 1 28 506 554 52 150
Zone4 12099 3840 64 3 324 2153 11 50 180 50 100 2170 2363 10 661 120
Zone 5 1762 32 3 46 531 43 320 20 1 613 103 50
Zone 6 36080 7139 366 424 310 17 1860 4635 168 78 85 1640 2780 329 3671 9094 19 180 3170 65 50
Zone 7 1372 150 32 32 224 4 150 323 400 57
Zone 8 2685 64 5 102 977 2 1201 234 100
Zone 9 1030 10 260 260 500
Zone 10 200 200
Zone 11 1166 510 4 552 100
Zone 12 530 200 200 30 100
Zone 13 200 200
Zone 14 887 18 2 321 1 7 330 100 8 100
Zone 15 346 21 25 300
Zone 16 308 8 200 100
Zone 17 7610 1600 16 10 240 1021 2 1600 2626 470 25
Zone 18 5651 6 520 325 500 200 4000 100
Zone 19 1323 44 32 4 16 204 2 45 247 600 29 100
Zone20 5120 12 8 5100
Zone 21 4295 738 48 70 378 10 1450 693 776 132
Zone 22 11703 20 2048 20 20 20 20 2207 407 200 200 2000 200 200 20 200 2855 200 200 646 20
Bldg.7 3551 442 395 225 1781 708
Bldg. 10 262 50 15 147 50
Bldg. 11 527 14 60 48 291 114
104667 14055 3197 444 369 110 87 5252 14186 772 278 2135 2340 4500 450 8536 26098 419 5523 6506 960 8450
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Plant A: Missile Types

Type No. Missile Description TORMIS Missile
Set No.

1"® steel rod

1 L=2"-4 1
1"® steel rod,

2 L=10"-20 1
8"® gas bottle,

3 L=5 1
24"® drums,

4 L=3 1
8"® wood post

5 L=10"-15 2
14"® wood post

6 L =30'-40' 2
1"® steel pipe

7 L =10'- 20 &
3"® steel pipe

8 L=8"-12' &
6"® steel pipe

9 L=10"-20' 3
12"® steel pipe

10 L=10"-20 &
4"x4" wood post

11 L=8-12' 6
6"x1" wood plank

12 L=4-8 9
12"x4" wood plank

13 L=28"-16 9
4'x1" steel plate

14 L=4-8 10
4'x1" wood plate

15 L=4'-8 11
4' x 20 ga steel plate

16 L=10"-20 12
W8x10 steel wide flange

17 L =10 -20' 14
2x2x1/4 steel angle

18 L=10"-20 15
C8x11.5 steel channel

19 L=15-25 16

20 Automobile 25
Trees, d = 8"

21 L =10"-40 26
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Introduction — Plant B
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Introduction — Plant B

" Plant B
Located in NRC Tornado Zone | and at border of EPRI Tornado Zones A & B

Model includes 18 Missile Zones, see next slide
Missile zones encompass a 5000’ x 5000’ area
Missile population is in excess of 150,000

Missile population includes free and restrained missiles, about 50% restrained

Missile population includes missiles coming off of buildings

The total area of Plant B missile zones is 31,360,000 ft2, with a total of
141,944 missiles. Additional 11,766 missiles are located on building tops

Missile population includes 15 of 26 TORMIS missile sets (1, 2, 3, 6, 8, 9, 10,

11, 12, 14, 15, 16, 22, 25, and 26)

© 2016 Electric Power Research Institute, Inc. All rights reserved.
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Plant B Missile Zones

1 2
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Plant B — Missile Population

EPRI Basic Missile Set No.

Nl 1 2 3 6 9 10 11 12 14 15 16 22 3 2 8 25 26
istes Missile Type No.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Zone 1 11135 400 0 0 0 & 0 0 1266 20 0 0 0 0 0 0 824 273 378 0 129 0 0 0 0 7840
Zone 2 4560 0 0 0 0 10 0 0 400 0 0 0 0 0 0 0 400 0 0 0 0 0 0 0 0 3750
Zone 3 5395 0 32 0 0 3 0 184 283 160 0 0 750 70 0 120 302 100 0 72 101 0 0 0 0 3218
Zone 4 40032 6662 768 216 322 5 75 1170 3009 340 25 885 13160 55 110 2809 6206 67 1687 1331 105 25 600 100 250 50
Zone 5 37356 10984 48 0 0 20 50 464 3792 20 0 0 0 0 0 10984 8865 0 600 964 0 0 0 0 525 40
Zone 6 1360 50 0 0 0 10 0 0 150 100 50 0 0 0 0 0 0 0 900 0 0 0 0 0 0 100
Zone 7 1527 146 0 0 0 il 35 0 109 0 0 40 0 0 0 56 259 12 335 20 0 0 0 0 500 0
Zone 8 3839 0 16 15 82 0 21 566 720 0 0 200 E745 50 100 100 304 0 0 590 0 110 0 240 150 0
Zone 9 5534 0 10 0 0 0 30 5 626 100 0 12 10 0 0 0 476 0 600 50 0 0 0 3600 15 0
Zone 10 2913 234 a7 0 0 0 0 136 345 10 0 150 400 0 0 282 1040 10 0 259 0 0 0 0 0 0
Zone 11 1641 288 0 30 0 2 10 0 437 4 0 0 0 0 0 188 512 25 45 50 0 0 0 0 50 0
Zone 12 4123 606 73 30 11 0 4 592 439 0 0 0 30 5 0 296 1031 3 360 243 0 80 0 300 20 0
Zone 13 13265 3314 48 50 18 2 0 542 1232 450 0 55 2775 60 67 1634 1320 15 748 860 0 0 50 0 25 0
Zone 14 5868 276 74 100 il5) 0 i, 189 740 91 40 0 2015 155 12 501 1191 25 140 251 2 0 50 0 0 0
Zone 15 916 110 62 8 0 0 0 67 65 2 0 20 105 0 40 20 185 4 3 59 0 6 0 0 160 0
Zone 16 505 0 0 0 0 5 0 0 190 0 0 0 0 0 0 0 190 0 0 0 0 0 0 0 0 120
Zone 17 235 0 0 0 0 5 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 220
Zone 18 1740 0 80 0 0 0 0 80 236 4 0 0 0 0 0 0 1007 0 0 233 0 0 0 0 0 100
Bldg. 1 721 48 46 46 462 119
Bldg. 2 3992 912 80 58 315 912 1520 195
Bldg. 4 3248 80 208 208 2190 562
Bldg.6 958 80 40 40 660 138
Bldg. 17 394 32 28 28 242 64
Bldg. 21 507 48 26 26 333 74
Bldg. 22 1946 80 96 96 1392 282
152456 23070 1706 449 448 82 226 4497 14798 1311 il 1362 19820 395 329 17560 30911 534 5796 6416 337 221 700 4240 1695 15438
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Plant B: Missile Types

Type No. Missile Description

10

11

12

13

14

15

16

17

18

19

20

21

22

23
24

25

62

1"® steel rod
L=2"-4

1"® steel rod,
L=10"-20

8"® gas bottle,
L=5

24"® drums,
L=3

8"® wood post
L=10"-15
13.5"® wood post
L =30 - 40'

1"® steel pipe

L =10'- 20'

3"® steel pipe
L=8"-12'

6"® steel pipe
L=10"-20'
12"® steel pipe
L =10"-20'
4"x4" wood post
L=8-12"

6"x1" wood plank
L=4-8

12"x4" wood plank
L=28-16'

4'x1" steel plate
L=4-8

4'x1" wood plate
L=4-8

4' x 20 ga steel plate
L=10"-20

W8x10 steel wide flange

L=10"- 20
2x2x1/4 steel angle
L=10"- 20

C8x11.5 steel channel

L=15"-25
Gratting and ladders

L=15"-25" 2"x1" thick

3"®d PVC pipe
L=8"-12

12"® 5 gallon plastic container

L = 18", W=32 Ibs

1'-6" x 2" Concrete panels,

L=2"-3'
Automobile
Trees, d = 8"
L =10 -40

Tormis Missile
Set No.

1

1

10

11

12

14

15

16

22

25
26
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Case 1 Setup: Target Size

= Objective is to examine impact of target size on target hit probabilities
= Both Plants A and B are used

= Created one target on an open wall and varied target width without
changing target height and center location. Picked middle of wall
horizontally, where possible

= Plant A: 8 targets (4 targets with same center location and height but
different widths on each of the South and East walls)

= Plant B: 8 targets (4 targets with same center location and height but
different widths on each of the North and West walls)

= Missile population for case 2 studies were same as the existing models
with the following adjustment:

— The entire population of restrained and free missiles is considered as free missiles

I: EEEEEEEEEEEEEE
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Case 1 Setup: Target Size

» Target sizes are as follows:

64

Plant A, South Wall:
Plant A, East Wall:

Plant B, North Wall:
Plant B, West Wall:

40 ft2, 100 ft2, 600 ft?, and 2400 ft> (all targets are 20 ft high)
60 ft2, 200 ft2, 2000 ft2, and 4000 ft? (all targets are 40 ft high)

40 ft2, 120 ft2, 400 ft2, and 2400 ft2 (all targets are 40 ft high)
30 ft2, 90 ft2, 300 ft2, and 1500 ft? (all targets are 30 ft high)
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Case 1: Target Size — Plant A Target Locations
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Case 1 — Plant A Target Locations
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Case 1: Target Size — Plant B Target Locations
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Case 1: Target Size — Plant B Target Locations
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Case 1. Target Size Results — Plant A

Target Size - Plant A - ALL EFs, South Wall
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Target Size, Plant A - ALL EFs, East Wall

1.042 1.042
‘ ‘ U.9060 0.956
4000 2000 200 60

Area of Target (ft?)
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Case 1. Target Size Results — Plant B

Target Size, Plant B - ALL EFs, North Wall
1.20

1.20

1.065
1.037

1.00

0.80 -

0.60 -

0.40 -

0.20 -

Hit Probability per ft2 - Normalized to Mean of all Targets

Hit Probability per ft2- Normalized to Mean of all Targets

0.00 -
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2400
Area of Target (ft?)

Target Size, Plant B - ALL EFs, West Walll

1.062

- U.902

0972 1.00 -
0.926
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0.40
= 0.20
T T T 1 0.00
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1500
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Conclusions — Target Size Sensitivity

» Missile Impact Parameter (MIP) is based on hit probability
from NP-768 building walls

— Relatively large targets
— We are applying MIP to targets of varying sizes

= Sensitivity case was performed to determine if normalized
(per area) hit probability changes significantly with size

= Sensitivity results shows that target size does not
appreciably change the normalized (per area) hit probability
— Normalized hit probabilities varied less than ~10% from the mean
— Target sizes as large as 4000 ft?2 and as small as 30 ft?
— Each individual target area changed by a factor of 50 — 60

=Conclusion: MIP developed for TMRE can be applied to
all targets, regardless of size
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Case 2 Setup: Target Elevation

= Objective is to examine impact of target elevation on target hit
probabilities

= Both Plants A and B are used

= Created one target on an open wall and varied target elevation without
changing target size and plan location. Picked middle of wall
horizontally, where possible

» Plant A: 4 targets, one on N, S, E, and W walls

= Plant B: 3 targets, one on N, S, and W walls (E wall blocked by Turbine
Building)

= Missile population for case 2 studies were same as the existing models
with the following adjustment:

— The entire population of restrained and free missiles is considered as free missiles
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Case 2 Setup: Target Elevation

= Target sizes are as follows:

73

Plant A, East Wall:
above ground

Plant A, West Wall:
above ground

Plant A, North Wall:

103’ above ground

Plant A, South Wall:

above ground

Plant B, North Wall:

above ground

Plant B, South Wall:

above ground

Plant B, West Walll:
53.5" above ground

20’ wide X 10’ high targets with target center at 8’, 38’, and 78’

20’ wide X 10’ high targets with target center at 5’, 25’, and 55’

20’ wide X 10’ high targets with target center at 68’, 78’, and

20’ wide X 10’ high targets with target center at 5’, 20’, and 3%’

20’ wide X 10’ high targets with target center at 6’, 21’, and 41’

20’ wide X 10’ high targets with target center at 6’, 31’, and 64’

18’ wide X 15’ high targets with target center at 8.5’, 23.5’, and

© 2016 Electric Power Research Institute, Inc. All rights reserved.
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Case 2. Target Elevation Plant A — East and South Wall

i
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Case 2: Target Elevation Plant A — North and West Wall
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Case 2: Target Elevation Plant B — North and West Wall
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Case 2. Target Elevation Plant B — South Wall

77
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Case 2 Results — Plant B

Target Elevation, Plant B - ALL EFs, North Wall
1.20 1.20

1.00 - 1.00

0.80 - 0.80

0.60 - 0.60

0.520

0.40 - 0.40

Hit Probability - Normalized to Lowest Target
Hit Probability - Normalized to Lowest Target

0.20 - 0.20

0.00 - 0.00

6 21 41
Centerline Elevation of Target above Ground (ft)
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Target Elevation, Plant B - ALL EFs, South Wall

1.000

0.397

6 31 64
Centerline Elevation of Target above Ground (ft)
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Case 2 Results: Target Elevation — Plant B

Target Elevation, Plant B - ALL EFs, West Wall
1.20

1.000
1.00

0.80

0.715

0.60

0.40

0.216

Hit Probability - Normalized to Lowest Target

0.20

0.00

8.5 235 53.5
Centerline Elevation of Target above Ground (ft)
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Case 2 Results: Target Elevation — Plant A

Target Elevation, Plant A - ALL EFs, East Walll
1.20 1.20

1.000
1.00 - 1.00

0.80

0.80 -

0.635

0.60 - 0.60

0.40

0.40 -

Hit Probability - Normalized to Lowest Target
Hit Probability - Normalized to Lowest Target

0.206

0.20 - 0.20

0.00

0.00 -
8 38 78

Centerline Elevation of Target above Ground (ft)
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Target Elevation, Plant A - ALL EFs, West Walll

1.000 0.990
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5 25 55
Centerline Elevation of Target above Ground (ft)
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Case 2 Results: Target Elevation — Plant A

Target Elevation , Plant A - ALL EFs, South Wall
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Conclusions: Target Elevation Sensitivity

* TMRE method provides lower Missile Impact Parameter
(MIP) for elevated targets compared to ground level targets

= Sensitivity case investigated how the hit probability changes
with target elevation

= Sensitivity results shows that elevated targets are hit less
frequently than ground level targets
— This is the expected behavior
— Most cases showed substantial reduction in hit probability

=Conclusion: Use of lower MIP for elevated targets is
appropriate
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TMRE Missile Counts

= Recall: EEFP = (MIP) x (# of Missiles) x (Target
Exposed Area) x (Fragility)

*From a high level perspective, every target
EEFP calculation could use the entire site
missile population for (# of Missiles)

» Determine generic missile population for use
in the TMRE

— Expect total to be in the 50K — 60K range
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TMRE Missile Counts

* Reviewing TORMIS models and HW PRAs
for missile counts

— 3 or 4 TORMIS models, 4 or 5 HW PRAs

= Typical TORMIS analysis has missiles within
2500’ radius circle from center of plant
(usually Containment or Reactor Building)
— Missiles are counted by zone

» Evidence from previous TORMIS analyses

— Missiles within 300 feet have most impact on hit
probabillity

— Missiles outside 600 feet have very little impact

EPRI |,



TMRE Missile Counts

» Example missile zones

* 600’ from edge of

nowerblock shown In
plue

= I[nclude missile zones
within ~600 feet of
power block

— Qutlined in Yellow
=1-14
=17 -21
= 27 and 29
» Analysis In progress
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TMRE Missile Types

» EEFP = (MIP) x (# of Missiles) x (Target
Exposed Area) x (Fragility)

= Although every target could use the entire site
missile populat|on for (# of |\/|ISSI|eS) this Is too
conservative for ‘robust targets’
— Exhaust pipes, system piping, tanks

» Determine which missiles can damage robust

targets, and only include those in EEFP
calculation

— Crimping/Crushing and Penetration failure modes
may have a different set of damaging missiles

— Individual component types vs. individual missile
types

ERPII | iescr msire



Missile Types

* Need missile type inventory for parsing missile
population for robust and non-robust targets

— 26 different missile types, based on TORMIS
categories

— Missile counts from TORMIS models will be used to
develop generic percentages of missiles

]
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Robust Targets (Crushing and Crimping)

= Simplified model was used to evaluate the radial
deformation of a thin walled pipe to an impact force

* Model assumes elastic then perfectly plastic
deformation

= Approach is commonly used in dynamic analysis
— Typically applied to beams or frames

Force

—>  Radial
Displacement
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Robust Targets (Crushing and Crimping)

* The impact force Is calculated as the
minimum of the following
= Missile buckling force
= Missile crushing force
» Target plastic resistance force

* Pipe deformation based on equilibrium of
missile kinetic energy and strain energy of
target
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Robust Targets (Crushing and Crimping)

= Calculation Inputs — Missiles

— Missile weights per TORMIS missile inventory

— Missile speed is based on SRP 3.5.1.4 “No
Tumbling”

= SRP includes pipes, rods, wood plank, utility pole
and vehicle

* |Interpolated/estimated speeds for non-SRP
missiles

= Calculation Inputs — Targets
— Assumed steel pipes with 30 ksi yield-strength
— Pipe diameter
— Pipe wall thickness
— Acceptable flow area reduction is plant-specific

C_[:Ial ELECTRIC POWER
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Robust Targets (Crushing and Crimping)

* The method was benchmarked to a physical
experiment and reasonable results were obtained.

* The results compare reasonably well with the
expert judgment

- Energy_based method . Madel Benchmark (12-inch Schedule 40 Pipe)
currently being confirmed
using transient analysis

100000 |
20,000

60,000

Fearce i)

40,000

20,000 | ’ = = Experiment

= ]|

0.00 (.50 160 150 00 350
Radial Deformation [in)
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Preliminary Robust Targets (Crushing

and Crimping)

3 § —
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Diesel Generator Air intake 0.1 43
Main Steam Relief Valve Exhaust Pipe| 0.28 18
Steam Generator PORV Exhaust Pipe 0.375 18
Turbine Driven Feedwater Pump Exh | 0.375 20
Diesel Generator Exh Silencer 0.375 22
Diesel Generator Exhaust Pipe 0.375 36
Main Steam Pipe 0.5 16

All Targets are Steel with 30ksi Yield Strength
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Less than 20% reduction in flow area
20-50% | Between 20%-50% reduction in flow area
Greater than 50% reduction in flow area
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Model Inputs

				Missile Characteristics																						Pipe Characteristics								Impact Model Parameters

		Scenario		Missile Weight (lb)		Impact Velocity (mph)		Impact Energy (lb-in)		Missile Outer Diameter (in)		Missile Inner Diameter (in)		Missile Length (in)		Missile Elastic Modulus (psi)		I min (in4)		Euler Buckling Force		Crush Strength (psi)		Crush Force   (lb)		Pipe Diameter, D (in)		Wall thickness, h (in)		Pipe Dynamic Yield Stress (psi)

Bret A. Tegeler: Bret A. Tegeler:
Nominal design value increased by factor of 1.2 to achieve median value and 1.29 to account for DIF		Young's Modulus (psi)		Effective Width, b  (in)

Bret A. Tegeler: Bret A. Tegeler:
Assumed to be equal to a pipe diameter		Elastic Stiffness, Ke     (lb/in)		Ultimate Resistance, Ru (lb)		X1 (in)		X2 (in)		R2 (lb)		Controlling Impact Force         (lb)

Bret A. Tegeler: Bret A. Tegeler:
Minimum of missile crush force or ultimate resistance, Ru		Controlling X2             (in)		AIE (lb-in)		∆ (in)		X3 (in)		x/D

				From EPRI Tormis Notebook		Max of 230 mph; Reduces with increasing missile weight (see Tab 3)		1/2mv2		Use equivalent diameter for non-circular cross sections				From EPRI Tormis Notebook				Minimum Moment of Inertia		Fcr= π2EI/L2 ; Used for pipe sections, beams, poles, etc.		Missile Material Yield Stress		Projected area x Yield stress						Factor of 1.2  applied to adjust design value to median ; and DIF of 1.29 applied (ref NEI 07-13)				Assumed to be equal to the pipe diameter		Ref page 2 of basis document		Ref page 2 of basis document		Ref page 7 of basis document		Ref page 7 of basis document		Ref page 7 of basis document		Assume minimum value of buckling, crush, or R2 forces		Deflection corresponding to controlling force		Plastic Area (note that negative area means the impact event does not cause plastic response)		Plastic Deflection		Total Radial Deflection		Ratio of radial deformation to diameter; x/D > 1.0 is a complete crush of the pipe

		Rebar; 36" Dia, t=0.375"		8		229.7		169,432		1		0		36		3.00E+07		0.0		11,126		30000		23,550		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		5.47		61,957		11,126		0.98		-24,603		-0.94		2.30		0.06

		Rebar; 16" Dia, t=0.50"		8		229.7		169,432		1		0		36		3.00E+07		0.0		11,126		30000		23,550		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		1.58		214,626		11,126		0.08		-7,464		-0.16		0.34		0.02

		Rebar; 20" Dia, t=0.375"		8		229.7		169,432		1		0		36		3.00E+07		0.0		11,126		30000		23,550		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		3.04		111,523		11,126		0.30		-7,594		-0.29		0.71		0.04

		Rebar; 18" Dia, t=0.375"		8		229.7		169,432		1		0		36		3.00E+07		0.0		11,126		30000		23,550		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		2.73		123,914		11,126		0.25		-6,151		-0.24		0.58		0.03

		Rebar; 18" Dia, t=0.28"		8		229.7		169,432		1		0		36		3.00E+07		0.0		11,126		30000		23,550		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		4.24		79,949		11,126		0.59		-2,331		-0.16		0.77		0.04

		Rebar; 48" Dia, t=0.1"		8		229.7		169,432		1		0		36		3.00E+07		0.0		11,126		30000		23,550		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		7.29		46,468		11,126		1.75		-43,739		-1.68		4.10		0.09

		Rebar; 22" Dia, t=0.375"		8		229.7		169,432		1		0		36		3.00E+07		0.0		11,126		30000		23,550		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		3.34		101,384		11,126		0.37		-9,188		-0.35		0.86		0.04

		Gas Cyl; 36" Dia, t=0.375"		193		223.9		3,881,533		10		9.75		Buckling Not Applicable								30000		116,278		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		26.18		296,548		116,278		10.26		566,704		21.71		24.02		0.67

		Gas Cyl; 16" Dia, t=0.50"		193		223.9		3,881,533		10		9.75										30000		116,278		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		7.56		1,027,274		116,278		0.86		41,812		0.90		1.24		0.08

		Gas Cyl; 20" Dia, t=0.375"		193		223.9		3,881,533		10		9.75										30000		116,278		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		14.54		533,787		116,278		3.17		174,909		6.70		7.41		0.37

		Gas Cyl; 18" Dia, t=0.375"		193		223.9		3,881,533		10		9.75										30000		116,278		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		13.09		593,097		116,278		2.57		141,676		5.43		6.00		0.33

		Gas Cyl; 18" Dia, t=0.28"		193		223.9		3,881,533		10		9.75										30000		116,278		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		20.29		382,662		116,278		6.16		352,787		24.24		25.02		1.39

		Gas Cyl; 48" Dia, t=0.1"		193		223.9		3,881,533		10		9.75										30000		116,278		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		34.90		222,411		116,278		18.25		1,007,474		38.60		42.70		0.89

		Gas Cyl; 22" Dia, t=0.375"		193		223.9		3,881,533		10		9.75										30000		116,278		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		16.00		485,261		116,278		3.83		211,640		8.11		8.97		0.41

		Tank Drum; 36" Dia, t=0.375"		118		226.3		2,423,836		20		19.9		Buckling Not Applicable								30000		93,965		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		20.69		234,340		93,965		8.29		359,641		13.78		16.08		0.45

		Tank Drum; 16" Dia, t=0.50"		118		226.3		2,423,836		20		19.9										30000		93,965		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		5.97		811,776		93,965		0.69		24,557		0.53		0.87		0.05

		Tank Drum; 20" Dia, t=0.375"		118		226.3		2,423,836		20		19.9										30000		93,965		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		11.49		421,811		93,965		2.56		111,000		4.25		4.96		0.25

		Tank Drum; 18" Dia, t=0.375"		118		226.3		2,423,836		20		19.9										30000		93,965		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		10.34		468,679		93,965		2.07		89,910		3.44		4.02		0.22

		Tank Drum; 18" Dia, t=0.28"		118		226.3		2,423,836		20		19.9										30000		93,965		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		16.03		302,389		93,965		4.98		228,432		15.70		16.47		0.92

		Tank Drum; 48" Dia, t=0.1"		118		226.3		2,423,836		20		19.9										30000		93,965		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		27.58		175,755		93,965		14.75		639,362		24.50		28.59		0.60

		Tank Drum; 22" Dia, t=0.375"		118		226.3		2,423,836		20		19.9										30000		93,965		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		12.64		383,465		93,965		3.10		134,310		5.15		6.01		0.27

		Util Pole; 36" Dia, t=0.375"		1500		182.5		20,034,893		13.5		0		420		1.50E+06		1619.2		1.4E+05		3000		429,199		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		59.47		673,733		135,757		11.98		783,391		30.01		32.32		0.90

		Util Pole; 16" Dia, t=0.50"		1500		182.5		20,034,893		13.5		0		420		1.50E+06		1619.2		1.4E+05		3000		429,199		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		17.17		2,333,878		135,757		1.00		59,869		1.29		1.63		0.10

		Util Pole; 20" Dia, t=0.375"		1500		182.5		20,034,893		13.5		0		420		1.50E+06		1619.2		1.4E+05		3000		429,199		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		33.04		1,212,719		135,757		3.70		241,787		9.26		9.97		0.50

		Util Pole; 18" Dia, t=0.375"		1500		182.5		20,034,893		13.5		0		420		1.50E+06		1619.2		1.4E+05		3000		429,199		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		29.74		1,347,465		135,757		3.00		195,848		7.50		8.08		0.45

		Util Pole; 18" Dia, t=0.28"		1500		182.5		20,034,893		13.5		0		420		1.50E+06		1619.2		1.4E+05		3000		429,199		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		46.09		869,376		135,757		7.20		482,922		33.19		33.96		1.89

		Util Pole; 48" Dia, t=0.1"		1500		182.5		20,034,893		13.5		0		420		1.50E+06		1619.2		1.4E+05		3000		429,199		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		79.30		505,299		135,757		21.30		1,392,695		53.36		57.46		1.20

		Util Pole; 22" Dia, t=0.375"		1500		182.5		20,034,893		13.5		0		420		1.50E+06		1619.2		1.4E+05		3000		429,199		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		36.35		1,102,471		135,757		4.48		292,563		11.21		12.07		0.55

		Cable Reel; 36" Dia, t=0.375"		253		222.0		5,002,140		24		23		Buckling Not Applicable								3000		110,685		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		29.72		336,645		110,685		9.77		510,674		19.57		21.87		0.61

		Cable Reel; 16" Dia, t=0.50"		253		222.0		5,002,140		24		23										3000		110,685		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		8.58		1,166,172		110,685		0.81		37,143		0.80		1.14		0.07

		Cable Reel; 20" Dia, t=0.375"		253		222.0		5,002,140		24		23										3000		110,685		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		16.51		605,961		110,685		3.02		157,615		6.04		6.75		0.34

		Cable Reel; 18" Dia, t=0.375"		253		222.0		5,002,140		24		23										3000		110,685		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		14.86		673,290		110,685		2.44		127,669		4.89		5.47		0.30

		Cable Reel; 18" Dia, t=0.28"		253		222.0		5,002,140		24		23										3000		110,685		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		23.03		434,402		110,685		5.87		319,138		21.93		22.70		1.26

		Cable Reel; 48" Dia, t=0.1"		253		222.0		5,002,140		24		23										3000		110,685		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		39.62		252,484		110,685		17.37		907,865		34.78		38.88		0.81

		Cable Reel; 22" Dia, t=0.375"		253		222.0		5,002,140		24		23										3000		110,685		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		18.16		550,873		110,685		3.65		190,715		7.31		8.17		0.37

		3" Pipe; 36" Dia, t=0.375"		76		227.6		1,579,541		3.5		3		120		3.00E+07		3.4		6.9E+04		30000		76,538		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		16.70		189,173		69,157		6.10		181,030		6.94		9.24		0.26

		3" Pipe; 16" Dia, t=0.50"		76		227.6		1,579,541		3.5		3		120		3.00E+07		3.4		6.9E+04		30000		76,538		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		4.82		655,315		69,157		0.51		9,672		0.21		0.55		0.03

		3" Pipe; 20" Dia, t=0.375"		76		227.6		1,579,541		3.5		3		120		3.00E+07		3.4		6.9E+04		30000		76,538		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		9.28		340,512		69,157		1.88		55,873		2.14		2.85		0.14

		3" Pipe; 18" Dia, t=0.375"		76		227.6		1,579,541		3.5		3		120		3.00E+07		3.4		6.9E+04		30000		76,538		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		8.35		378,346		69,157		1.53		45,257		1.73		2.31		0.13

		3" Pipe; 18" Dia, t=0.28"		76		227.6		1,579,541		3.5		3		120		3.00E+07		3.4		6.9E+04		30000		76,538		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		12.94		244,107		69,157		3.67		121,165		8.33		9.10		0.51

		3" Pipe; 48" Dia, t=0.1"		76		227.6		1,579,541		3.5		3		120		3.00E+07		3.4		6.9E+04		30000		76,538		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		22.27		141,880		69,157		10.85		321,831		12.33		16.43		0.34

		3" Pipe; 22" Dia, t=0.375"		76		227.6		1,579,541		3.5		3		120		3.00E+07		3.4		6.9E+04		30000		76,538		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		10.21		309,556		69,157		2.28		67,607		2.59		3.45		0.16

		6" Pipe; 36" Dia, t=0.375"		284		221.0		5,565,445		6.5		6		180		3.00E+07		23.8		2.2E+05		30000		147,188		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		31.35		355,095		147,188		12.99		926,144		35.48		37.79		1.05

		6" Pipe; 16" Dia, t=0.50"		284		221.0		5,565,445		6.5		6		180		3.00E+07		23.8		2.2E+05		30000		147,188		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		9.05		1,230,084		147,188		1.08		71,765		1.55		1.89		0.12

		6" Pipe; 20" Dia, t=0.375"		284		221.0		5,565,445		6.5		6		180		3.00E+07		23.8		2.2E+05		30000		147,188		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		17.41		639,170		147,188		4.01		285,847		10.95		11.66		0.58

		6" Pipe; 18" Dia, t=0.375"		284		221.0		5,565,445		6.5		6		180		3.00E+07		23.8		2.2E+05		30000		147,188		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		15.67		710,189		147,188		3.25		231,536		8.87		9.45		0.52

		6" Pipe; 18" Dia, t=0.28"		284		221.0		5,565,445		6.5		6		180		3.00E+07		23.8		2.2E+05		30000		147,188		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		24.29		458,210		147,188		7.80		568,654		39.08		39.85		2.21

		6" Pipe; 48" Dia, t=0.1"		284		221.0		5,565,445		6.5		6		180		3.00E+07		23.8		2.2E+05		30000		147,188		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		41.80		266,321		147,188		23.10		1,646,478		63.08		67.18		1.40

		6" Pipe; 22" Dia, t=0.375"		284		221.0		5,565,445		6.5		6		180		3.00E+07		23.8		2.2E+05		30000		147,188		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		19.16		581,064		147,188		4.85		345,875		13.25		14.11		0.64

		12" Pipe; 36" Dia, t=0.375"		744		206.4		12,719,332		12.75		12		180		3.00E+07		277.4		2.5E+06		30000		437,147		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		47.39		536,817		437,147		38.59		8,404,576		322.01		324.32		9.01

		12" Pipe; 16" Dia, t=0.50"		744		206.4		12,719,332		12.75		12		180		3.00E+07		277.4		2.5E+06		30000		437,147		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		13.68		1,859,588		437,147		3.22		694,968		14.98		15.32		0.96

		12" Pipe; 20" Dia, t=0.375"		744		206.4		12,719,332		12.75		12		180		3.00E+07		277.4		2.5E+06		30000		437,147		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		26.33		966,270		437,147		11.91		2,594,005		99.39		100.10		5.00

		12" Pipe; 18" Dia, t=0.375"		744		206.4		12,719,332		12.75		12		180		3.00E+07		277.4		2.5E+06		30000		437,147		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		23.69		1,073,634		437,147		9.65		2,101,144		80.50		81.08		4.50

		12" Pipe; 18" Dia, t=0.28"		744		206.4		12,719,332		12.75		12		180		3.00E+07		277.4		2.5E+06		30000		437,147		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		36.72		692,702		437,147		23.18		5,059,936		347.74		348.51		19.36

		12" Pipe; 48" Dia, t=0.1"		744		206.4		12,719,332		12.75		12		180		3.00E+07		277.4		2.5E+06		30000		437,147		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		63.18		402,613		402,613		63.18		12,665,880		485.28		489.38		10.20

		12" Pipe; 22" Dia, t=0.375"		744		206.4		12,719,332		12.75		12		180		3.00E+07		277.4		2.5E+06		30000		437,147		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		28.96		878,428		437,147		14.41		3,138,746		120.26		121.12		5.51

		Toolbox; 36" Dia, t=0.375"		112		226.4		2,304,460		41		40.9		Buckling Not Applicable								15000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to 0.5 Fy to as sections would be thin and buckle well below elastic limit		96,437		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		20.17		228,496		96,437		8.51		380,422		14.58		16.88		0.47

		Toolbox; 16" Dia, t=0.50"		112		226.4		2,304,460		41		40.9										15000		96,437		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		5.82		791,533		96,437		0.71		26,288		0.57		0.91		0.06

		Toolbox; 20" Dia, t=0.375"		112		226.4		2,304,460		41		40.9										15000		96,437		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		11.21		411,293		96,437		2.63		117,414		4.50		5.21		0.26

		Toolbox; 18" Dia, t=0.375"		112		226.4		2,304,460		41		40.9										15000		96,437		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		10.09		456,992		96,437		2.13		95,105		3.64		4.22		0.23

		Toolbox; 18" Dia, t=0.28"		112		226.4		2,304,460		41		40.9										15000		96,437		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		15.63		294,848		96,437		5.11		240,913		16.56		17.33		0.96

		Toolbox; 48" Dia, t=0.1"		112		226.4		2,304,460		41		40.9										15000		96,437		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		26.89		171,372		96,437		15.13		676,306		25.91		30.01		0.63

		Toolbox; 22" Dia, t=0.375"		112		226.4		2,304,460		41		40.9										15000		96,437		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		12.33		373,903		96,437		3.18		142,071		5.44		6.30		0.29

		Paver block; 36" Dia, t=0.375"		88		227.2		1,822,834		7.3

Bret A. Tegeler: Bret A. Tegeler:
Equivalent area		0		Buckling Not Applicable								3000		125,498		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		17.94		203,221		125,498		11.08		665,094		25.48		27.79		0.77

		Paver block; 16" Dia, t=0.50"		88		227.2		1,822,834		7.3		0										3000		125,498		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		5.18		703,977		125,498		0.92		50,011		1.08		1.42		0.09

		Paver block; 20" Dia, t=0.375"		88		227.2		1,822,834		7.3		0										3000		125,498		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		9.97		365,797		125,498		3.42		205,276		7.86		8.58		0.43

		Paver block; 18" Dia, t=0.375"		88		227.2		1,822,834		7.3		0										3000		125,498		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		8.97		406,441		125,498		2.77		166,273		6.37		6.95		0.39

		Paver block; 18" Dia, t=0.28"		88		227.2		1,822,834		7.3		0										3000		125,498		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		13.90		262,233		125,498		6.65		411,876		28.31		29.08		1.62

		Paver block; 48" Dia, t=0.1"		88		227.2		1,822,834		7.3		0										3000		125,498		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		23.92		152,415		125,498		19.70		1,182,389		45.30		49.40		1.03

		Paver block; 22" Dia, t=0.375"		88		227.2		1,822,834		7.3		0										3000		125,498		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		10.96		332,543		125,498		4.14		248,384		9.52		10.38		0.47

		Conc block; 36" Dia, t=0.375"		36		228.9		756,564		5.5

Bret A. Tegeler: Bret A. Tegeler:
Area based on thickness of sides (~1.5" each)
		0		Buckling Not Applicable								3000		71,239		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		11.56		130,923		71,239		6.29		193,931		7.43		9.73		0.27

		Conc block; 16" Dia, t=0.50"		36		228.9		756,564		5.5		0										3000		71,239		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		3.34		453,532		71,239		0.52		10,748		0.23		0.57		0.04

		Conc block; 20" Dia, t=0.375"		36		228.9		756,564		5.5		0										3000		71,239		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		6.42		235,662		71,239		1.94		59,855		2.29		3.00		0.15

		Conc block; 18" Dia, t=0.375"		36		228.9		756,564		5.5		0										3000		71,239		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		5.78		261,847		71,239		1.57		48,483		1.86		2.43		0.14

		Conc block; 18" Dia, t=0.28"		36		228.9		756,564		5.5		0										3000		71,239		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		8.96		168,942		71,239		3.78		128,913		8.86		9.63		0.54

		Conc block; 48" Dia, t=0.1"		36		228.9		756,564		5.5		0										3000		71,239		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		15.41		98,192		71,239		11.18		344,766		13.21		17.31		0.36

		Conc block; 22" Dia, t=0.375"		36		228.9		756,564		5.5		0										3000		71,239		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		7.06		214,238		71,239		2.35		72,425		2.77		3.64		0.17

		4x12 timber; 36" Dia, t=0.375"		200		223.7		4,014,345		7.2		0		144		1.50E+06		41.0		2.9E+04		3000		122,083		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		26.62		301,579		29,242		2.58		7,675		0.29		2.60		0.07

		4x12 timber; 16" Dia, t=0.50"		200		223.7		4,014,345		7.2		0		144		1.50E+06		41.0		2.9E+04		3000		122,083		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		7.69		1,044,701		29,242		0.22		-4,774		-0.10		0.34		0.02

		4x12 timber; 20" Dia, t=0.375"		200		223.7		4,014,345		7.2		0		144		1.50E+06		41.0		2.9E+04		3000		122,083		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		14.79		542,843		29,242		0.80		2,369		0.09		0.80		0.04

		4x12 timber; 18" Dia, t=0.375"		200		223.7		4,014,345		7.2		0		144		1.50E+06		41.0		2.9E+04		3000		122,083		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		13.31		603,158		29,242		0.65		1,919		0.07		0.65		0.04

		4x12 timber; 18" Dia, t=0.28"		200		223.7		4,014,345		7.2		0		144		1.50E+06		41.0		2.9E+04		3000		122,083		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		20.63		389,154		29,242		1.55		17,054		1.17		1.94		0.11

		4x12 timber; 48" Dia, t=0.1"		200		223.7		4,014,345		7.2		0		144		1.50E+06		41.0		2.9E+04		3000		122,083		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		35.50		226,184		29,242		4.59		13,645		0.52		4.62		0.10

		4x12 timber; 22" Dia, t=0.375"		200		223.7		4,014,345		7.2		0		144		1.50E+06		41.0		2.9E+04		3000		122,083		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		16.27		493,493		29,242		0.96		2,866		0.11		0.97		0.04

		2x12 plank; 36" Dia, t=0.375"		27		229.1		568,839		4.6		0		120		1.50E+06		3.2		3.3E+03		3000		49,832		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		10.02		113,524		3,287		0.29		-29,590		-1.13		2.30		0.06

		2x12 plank; 16" Dia, t=0.50"		27		229.1		568,839		4.6		0		120		1.50E+06		3.2		3.3E+03		3000		49,832		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		2.89		393,259		3,287		0.02		-7,879		-0.17		0.34		0.02

		2x12 plank; 20" Dia, t=0.375"		27		229.1		568,839		4.6		0		120		1.50E+06		3.2		3.3E+03		3000		49,832		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		5.57		204,344		3,287		0.09		-9,133		-0.35		0.71		0.04

		2x12 plank; 18" Dia, t=0.375"		27		229.1		568,839		4.6		0		120		1.50E+06		3.2		3.3E+03		3000		49,832		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		5.01		227,048		3,287		0.07		-7,398		-0.28		0.58		0.03

		2x12 plank; 18" Dia, t=0.28"		27		229.1		568,839		4.6		0		120		1.50E+06		3.2		3.3E+03		3000		49,832		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		7.77		146,490		3,287		0.17		-5,326		-0.37		0.77		0.04

		2x12 plank; 48" Dia, t=0.1"		27		229.1		568,839		4.6		0		120		1.50E+06		3.2		3.3E+03		3000		49,832		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		13.36		85,143		3,287		0.52		-52,605		-2.02		4.10		0.09

		2x12 plank; 22" Dia, t=0.375"		27		229.1		568,839		4.6		0		120		1.50E+06		3.2		3.3E+03		3000		49,832		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		6.12		185,767		3,287		0.11		-11,051		-0.42		0.86		0.04

		metal siding; 36" Dia, t=0.375"		48		228.5		1,005,402		11

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		10.9		Buckling Not Applicable								15000

Bret A. Tegeler: Bret A. Tegeler:
reduced as thin section likely to buckle well before elastic limit reached		25,787		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		13.32		150,926		25,787		2.28		-716		-0.03		2.30		0.06

		metal siding; 16" Dia, t=0.50"		48		228.5		1,005,402		11		10.9										15000		25,787		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		3.85		522,823		25,787		0.19		-5,473		-0.12		0.34		0.02

		metal siding; 20" Dia, t=0.375"		48		228.5		1,005,402		11		10.9										15000		25,787		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		7.40		271,667		25,787		0.70		-221		-0.01		0.71		0.04

		metal siding; 18" Dia, t=0.375"		48		228.5		1,005,402		11		10.9										15000		25,787		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		6.66		301,852		25,787		0.57		-179		-0.01		0.58		0.03

		metal siding; 18" Dia, t=0.28"		48		228.5		1,005,402		11		10.9										15000		25,787		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		10.32		194,753		25,787		1.37		12,015		0.83		1.60		0.09

		metal siding; 48" Dia, t=0.1"		48		228.5		1,005,402		11		10.9										15000		25,787		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		17.76		113,194		25,787		4.05		-1,273		-0.05		4.10		0.09

		metal siding; 22" Dia, t=0.375"		48		228.5		1,005,402		11		10.9										15000		25,787		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		8.14		246,970		25,787		0.85		-267		-0.01		0.86		0.04

		7/8" plywood; 36" Dia, t=0.375"		84		227.3		1,741,921		7.3

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		0		96		1.50E+06		2.7		4.3E+03		3000		125,498		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		17.54		198,659		4,333		0.38		-29,239		-1.12		2.30		0.06

		7/8" plywood; 16" Dia, t=0.50"		84		227.3		1,741,921		7.3

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		0		96		1.50E+06		2.7		4.3E+03		3000		125,498		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		5.06		688,175		4,333		0.03		-7,850		-0.17		0.34		0.02

		7/8" plywood; 20" Dia, t=0.375"		84		227.3		1,741,921		7.3

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		0		96		1.50E+06		2.7		4.3E+03		3000		125,498		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		9.74		357,586		4,333		0.12		-9,024		-0.35		0.71		0.04

		7/8" plywood; 18" Dia, t=0.375"		84		227.3		1,741,921		7.3

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		0		96		1.50E+06		2.7		4.3E+03		3000		125,498		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		8.77		397,318		4,333		0.10		-7,310		-0.28		0.58		0.03

		7/8" plywood; 18" Dia, t=0.28"		84		227.3		1,741,921		7.3

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		0		96		1.50E+06		2.7		4.3E+03		3000		125,498		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		13.59		256,347		4,333		0.23		-5,115		-0.35		0.77		0.04

		7/8" plywood; 48" Dia, t=0.1"		84		227.3		1,741,921		7.3

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		0		96		1.50E+06		2.7		4.3E+03		3000		125,498		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		23.38		148,994		4,333		0.68		-51,980		-1.99		4.10		0.09

		7/8" plywood; 22" Dia, t=0.375"		84		227.3		1,741,921		7.3

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		0		96		1.50E+06		2.7		4.3E+03		3000		125,498		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		10.72		325,078		4,333		0.14		-10,919		-0.42		0.86		0.04

		W14x26; 36" Dia, t=0.375"		390		217.6		7,412,046		3.1

Bret A. Tegeler: Bret A. Tegeler:
equivalent diameter		0		180		3.00E+07		8.9		8.1E+04		30000		226,316		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		36.17		409,792		81,250		7.17		261,315		10.01		12.32		0.34

		W14x26; 16" Dia, t=0.50"		390		217.6		7,412,046		3.1		0		180		3.00E+07		8.9		8.1E+04		30000		226,316		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		10.44		1,419,560		81,250		0.60		16,363		0.35		0.69		0.04

		W14x26; 20" Dia, t=0.375"		390		217.6		7,412,046		3.1		0		180		3.00E+07		8.9		8.1E+04		30000		226,316		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		20.10		737,625		81,250		2.21		80,653		3.09		3.80		0.19

		W14x26; 18" Dia, t=0.375"		390		217.6		7,412,046		3.1		0		180		3.00E+07		8.9		8.1E+04		30000		226,316		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		18.09		819,583		81,250		1.79		65,329		2.50		3.08		0.17

		W14x26; 18" Dia, t=0.28"		390		217.6		7,412,046		3.1		0		180		3.00E+07		8.9		8.1E+04		30000		226,316		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		28.03		528,790		81,250		4.31		169,381		11.64		12.41		0.69

		W14x26; 48" Dia, t=0.1"		390		217.6		7,412,046		3.1		0		180		3.00E+07		8.9		8.1E+04		30000		226,316		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		48.23		307,344		81,250		12.75		464,560		17.80		21.90		0.46

		W14x26; 22" Dia, t=0.375"		390		217.6		7,412,046		3.1		0		180		3.00E+07		8.9		8.1E+04		30000		226,316		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		22.11		670,568		81,250		2.68		97,590		3.74		4.60		0.21

		C6x13; 36" Dia, t=0.375"		195		223.8		3,919,536		2.2

Bret A. Tegeler: Bret A. Tegeler:
equivalent diameter												

Bret A. Tegeler: Bret A. Tegeler:
Reduced to 0.5 Fy to as sections would be thin and buckle well below elastic limit								

Bret A. Tegeler: Bret A. Tegeler:
Nominal design value increased by factor of 1.2 to achieve median value and 1.29 to account for DIF		

Bret A. Tegeler: Bret A. Tegeler:
Equivalent area																								

Bret A. Tegeler: Bret A. Tegeler:
Assumed to be equal to a pipe diameter		0		180		3.00E+07		1.1		9.6E+03		30000		113,982		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		26.31		297,997		9,586		0.85		-26,012		-1.00		2.30		0.06

		C6x13; 16" Dia, t=0.50"		195		223.8		3,919,536		2.2		0		180		3.00E+07		1.1		9.6E+03		30000		113,982		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		7.59		1,032,291		9,586		0.07		-7,581		-0.16		0.34		0.02

		C6x13; 20" Dia, t=0.375"		195		223.8		3,919,536		2.2		0		180		3.00E+07		1.1		9.6E+03		30000		113,982		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		14.61		536,394		9,586		0.26		-8,028		-0.31		0.71		0.04

		C6x13; 18" Dia, t=0.375"		195		223.8		3,919,536		2.2		0		180		3.00E+07		1.1		9.6E+03		30000		113,982		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		13.15		595,993		9,586		0.21		-6,503		-0.25		0.58		0.03

		C6x13; 18" Dia, t=0.28"		195		223.8		3,919,536		2.2		0		180		3.00E+07		1.1		9.6E+03		30000		113,982		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		20.39		384,531		9,586		0.51		-3,177		-0.22		0.77		0.04

		C6x13; 48" Dia, t=0.1"		195		223.8		3,919,536		2.2		0		180		3.00E+07		1.1		9.6E+03		30000		113,982		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		35.07		223,497		9,586		1.50		-46,243		-1.77		4.10		0.09

		C6x13; 22" Dia, t=0.375"		195		223.8		3,919,536		2.2		0		180		3.00E+07		1.1		9.6E+03		30000		113,982		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		16.08		487,631		9,586		0.32		-9,714		-0.37		0.86		0.04

		small motor; 36" Dia, t=0.375"		388		217.7		7,378,332		30		29.9		Buckling Not Applicable								20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		94,043		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		36.09		408,859		94,043		8.30		360,292		13.80		16.11		0.45

		small motor; 16" Dia, t=0.50"		388		217.7		7,378,332		30		29.9										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
																								

Bret A. Tegeler: Bret A. Tegeler:
Minimum of missile crush force or ultimate resistance, Ru		

Bret A. Tegeler: Bret A. Tegeler:
Area based on thickness of sides (~1.5" each)
														94,043		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		10.42		1,416,328		94,043		0.69		24,611		0.53		0.87		0.05

		small motor; 20" Dia, t=0.375"		388		217.7		7,378,332		30		29.9										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		94,043		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		20.05		735,945		94,043		2.56		111,201		4.26		4.97		0.25

		small motor; 18" Dia, t=0.375"		388		217.7		7,378,332		30		29.9										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		94,043		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		18.05		817,717		94,043		2.08		90,073		3.45		4.03		0.22

		small motor; 18" Dia, t=0.28"		388		217.7		7,378,332		30		29.9										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		94,043		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		27.97		527,586		94,043		4.99		228,824		15.73		16.50		0.92

		small motor; 48" Dia, t=0.1"		388		217.7		7,378,332		30		29.9										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		94,043		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		48.12		306,644		94,043		14.76		640,520		24.54		28.64		0.60

		small motor; 22" Dia, t=0.375"		388		217.7		7,378,332		30		29.9										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		94,043		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		22.06		669,041		94,043		3.10		134,554		5.16		6.02		0.27

		Conc mixer; 36" Dia, t=0.375"		1350		187.2		18,983,518		47		46		Buckling Not Applicable								20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		1,460,100		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		57.89		655,817		655,817		57.89		18,953,451		726.19		728.49		20.24

		Conc mixer; 16" Dia, t=0.50"		1350		187.2		18,983,518		47		46										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		1,460,100		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		16.71		2,271,815		1,460,100		10.74		7,833,523		168.83		169.17		10.57

		Conc mixer; 20" Dia, t=0.375"		1350		187.2		18,983,518		47		46										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		1,460,100		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		32.16		1,180,470		1,180,470		32.16		18,974,238		726.98		727.69		36.38

		Conc mixer; 18" Dia, t=0.375"		1350		187.2		18,983,518		47		46										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		1,460,100		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		28.95		1,311,633		1,311,633		28.95		18,976,001		727.05		727.63		40.42

		Conc mixer; 18" Dia, t=0.28"		1350		187.2		18,983,518		47		46										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		1,460,100		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		44.86		846,257		846,257		44.86		18,977,905		1304.23		1305.00		72.50

		Conc mixer; 48" Dia, t=0.1"		1350		187.2		18,983,518		47		46										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		1,460,100		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		77.19		491,862		491,862		77.19		18,930,065		725.29		729.39		15.20

		Conc mixer; 22" Dia, t=0.375"		1350		187.2		18,983,518		47		46										20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		1,460,100		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		35.38		1,073,154		1,073,154		35.38		18,972,289		726.91		727.77		33.08

		Steel grating; 36" Dia, t=0.375"		74		227.7		1,538,832		0.63

Bret A. Tegeler: Bret A. Tegeler:
Assumes 10% grating area												

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		0		Buckling Not Applicable								30000		9,347		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		16.48		186,719		9,347		0.83		-26,211		-1.00		2.30		0.06

		Steel grating; 16" Dia, t=0.50"		74		227.7		1,538,832		0.63

Bret A. Tegeler: Bret A. Tegeler:
Assumes 10% grating area												

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		0										30000		9,347		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		4.76		646,815		9,347		0.07		-7,598		-0.16		0.34		0.02

		Steel grating; 20" Dia, t=0.375"		74		227.7		1,538,832		0.63

Bret A. Tegeler: Bret A. Tegeler:
Assumes 10% grating area												

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		0										30000		9,347		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		9.16		336,095		9,347		0.25		-8,090		-0.31		0.71		0.04

		Steel grating; 18" Dia, t=0.375"		74		227.7		1,538,832		0.63

Bret A. Tegeler: Bret A. Tegeler:
Assumes 10% grating area												

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for local buckling of small stiffness components surrounding motor
		0										30000		9,347		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		8.24		373,439		9,347		0.21		-6,553		-0.25		0.58		0.03

		Steel grating; 18" Dia, t=0.28"		74		227.7		1,538,832		0.63

Bret A. Tegeler: Bret A. Tegeler:
Assumes 10% grating area		0										30000		9,347		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		12.77		240,940		9,347		0.50		-3,297		-0.23		0.77		0.04

		Steel grating; 48" Dia, t=0.1"		74		227.7		1,538,832		0.63

Bret A. Tegeler: Bret A. Tegeler:
Assumes 10% grating area		0										30000		9,347		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		21.98		140,040		9,347		1.47		-46,597		-1.79		4.10		0.09

		Steel grating; 22" Dia, t=0.375"		74		227.7		1,538,832		0.63

Bret A. Tegeler: Bret A. Tegeler:
Assumes 10% grating area		0										30000		9,347		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		10.07		305,541		9,347		0.31		-9,789		-0.38		0.86		0.04

		Pallet Rack; 36" Dia, t=0.375"		1040		197.0		16,199,996		2.4

Bret A. Tegeler: Bret A. Tegeler:
assume rack constructed with 4x6" structural tubing		0		96

Bret A. Tegeler: Bret A. Tegeler:
assume braced at mid-span		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area						3.00E+07		22.1		7.1E+05		30000		135,648		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		53.48		605,831		135,648		11.97		782,087		29.97		32.27		0.90

		Pallet Rack; 16" Dia, t=0.50"		1040		197.0		16,199,996		2.4		0		96		3.00E+07		22.1		7.1E+05		30000		135,648		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		15.44		2,098,660		135,648		1.00		59,761		1.29		1.63		0.10

		Pallet Rack; 20" Dia, t=0.375"		1040		197.0		16,199,996		2.4		0		96		3.00E+07		22.1		7.1E+05		30000		135,648		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		29.71		1,090,496		135,648		3.70		241,385		9.25		9.96		0.50

		Pallet Rack; 18" Dia, t=0.375"		1040		197.0		16,199,996		2.4		0		96		3.00E+07		22.1		7.1E+05		30000		135,648		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		26.74		1,211,662		135,648		2.99		195,522		7.49		8.07		0.45

		Pallet Rack; 18" Dia, t=0.28"		1040		197.0		16,199,996		2.4		0		96		3.00E+07		22.1		7.1E+05		30000		135,648		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		41.45		781,757		135,648		7.19		482,139		33.13		33.91		1.88

		Pallet Rack; 48" Dia, t=0.1"		1040		197.0		16,199,996		2.4		0		96		3.00E+07		22.1		7.1E+05		30000		135,648		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		71.31		454,373		135,648		21.29		1,390,378		53.27		57.37		1.20

		Pallet Rack; 22" Dia, t=0.375"		1040		197.0		16,199,996		2.4		0		96		3.00E+07		22.1		7.1E+05		30000		135,648		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		32.68		991,360		135,648		4.47		292,076		11.19		12.05		0.55

		Vehicle; 36" Dia, t=0.375"		4000		103.2		17,093,359		74

Bret A. Tegeler: Bret A. Tegeler:
assumed equivalent diameter												

Bret A. Tegeler: Bret A. Tegeler:
reduced as thin section likely to buckle well before elastic limit reached		73.5		Buckling Not Applicable								20000

Bret A. Tegeler: Bret A. Tegeler:
Reduced to account for crushing of low stiffness components		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area		

Bret A. Tegeler: Bret A. Tegeler:
equivalent area														1,157,875		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		54.94		622,311		622,311		54.94		17,063,292		653.77		656.07		18.22

		Vehicle; 16" Dia, t=0.50"		4000		103.2		17,093,359		74		73.5										20000		1,157,875		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		15.86		2,155,750		1,157,875		8.52		4,923,298		106.11		106.45		6.65

		Vehicle; 20" Dia, t=0.375"		4000		103.2		17,093,359		74		73.5										20000		1,157,875		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		30.52		1,120,160		1,120,160		30.52		17,084,079		654.56		655.27		32.76

		Vehicle; 18" Dia, t=0.375"		4000		103.2		17,093,359		74		73.5										20000		1,157,875		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		27.47		1,244,623		1,157,875		25.55		14,786,133		566.52		567.09		31.51

		Vehicle; 18" Dia, t=0.28"		4000		103.2		17,093,359		74		73.5										20000		1,157,875		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		42.57		803,023		803,023		42.57		17,087,747		1174.33		1175.10		65.28

		Vehicle; 48" Dia, t=0.1"		4000		103.2		17,093,359		74		73.5										20000		1,157,875		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		73.25		466,734		466,734		73.25		17,039,906		652.87		656.97		13.69

		Vehicle; 22" Dia, t=0.375"		4000		103.2		17,093,359		74		73.5										20000		1,157,875		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		33.57		1,018,328		1,018,328		33.57		17,082,130		654.49		655.35		29.79

		20' tree; 36" Dia, t=0.375"		1040		197.0		16,199,996		8		0		240		1.50E+06		199.7		5.1E+04		3000		150,720		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		53.48		605,831		51,270		4.53		85,954		3.29		5.60		0.16

		20' tree; 16" Dia, t=0.50"		1040		197.0		16,199,996		8		0		240		1.50E+06		199.7		5.1E+04		3000		150,720		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		15.44		2,098,660		51,270		0.38		1,749		0.04		0.38		0.02

		20' tree; 20" Dia, t=0.375"		1040		197.0		16,199,996		8		0		240		1.50E+06		199.7		5.1E+04		3000		150,720		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		29.71		1,090,496		51,270		1.40		26,529		1.02		1.73		0.09

		20' tree; 18" Dia, t=0.375"		1040		197.0		16,199,996		8		0		240		1.50E+06		199.7		5.1E+04		3000		150,720		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		26.74		1,211,662		51,270		1.13		21,488		0.82		1.40		0.08

		20' tree; 18" Dia, t=0.28"		1040		197.0		16,199,996		8		0		240		1.50E+06		199.7		5.1E+04		3000		150,720		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		41.45		781,757		51,270		2.72		64,066		4.40		5.17		0.29

		20' tree; 48" Dia, t=0.1"		1040		197.0		16,199,996		8		0		240		1.50E+06		199.7		5.1E+04		3000		150,720		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		71.31		454,373		51,270		8.05		152,807		5.85		9.95		0.21

		20' tree; 22" Dia, t=0.375"		1040		197.0		16,199,996		8		0		240		1.50E+06		199.7		5.1E+04		3000		150,720		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		32.68		991,360		51,270		1.69		32,100		1.23		2.09		0.10

		Conc pipe; 36" Dia, t=0.375"		400		217.3		7,579,969		16		12		Buckling Not Applicable								3000		263,760		36		0.375		46,400		3.00E+07		36		11,328		26,100		2.30		36.58		414,408		263,760		23.28		3,040,579		116.50		118.80		3.30

		Conc pipe; 16" Dia, t=0.50"		400		217.3		7,579,969		16		12										3000		263,760		16		0.5		46,400		3.00E+07		16		135,938		46,400		0.34		10.56		1,435,550		263,760		1.94		247,968		5.34		5.69		0.36

		Conc pipe; 20" Dia, t=0.375"		400		217.3		7,579,969		16		12										3000		263,760		20		0.375		46,400		3.00E+07		20		36,703		26,100		0.71		20.32		745,934		263,760		7.19		938,450		35.96		36.67		1.83

		Conc pipe; 18" Dia, t=0.375"		400		217.3		7,579,969		16		12										3000		263,760		18		0.375		46,400		3.00E+07		18		45,313		26,100		0.58		18.29		828,815		263,760		5.82		760,145		29.12		29.70		1.65

		Conc pipe; 18" Dia, t=0.28"		400		217.3		7,579,969		16		12										3000		263,760		18		0.28		46,400		3.00E+07		18		18,862		14,551		0.77		28.35		534,746		263,760		13.98		1,838,509		126.35		127.12		7.06

		Conc pipe; 48" Dia, t=0.1"		400		217.3		7,579,969		16		12										3000		263,760		48		0.375		46,400		3.00E+07		48		6,372		26,100		4.10		48.78		310,806		263,760		41.39		5,405,475		207.11		211.20		4.40

		Conc pipe; 22" Dia, t=0.375"		400		217.3		7,579,969		16		12										3000		263,760		22		0.375		46,400		3.00E+07		22		30,333		26,100		0.86		22.36		678,122		263,760		8.70		1,135,525		43.51		44.37		2.02





Results

		Description		Material		Strength (ksi)		Thickness (inches)		Pipe Diameter (inches)		Failure Mode		# 8 Rebar		Gas Cyl (193 lb)		Tank Drum (300 lb)		Utility Pole (1500 lb)		Cable Reel (253 lb)		3" pipe (76 lb)		6" pipe (284 lb)		12" pipe     (744 lb)		Tool bx        (675 lb)		Paver (88 lb)		Conc blk        (36 lb)		4x12 timber    (200 lb)		2x12 plank     (27 lb)		Metal siding		7/8" plywood		W14x26 (390 lb)		C6x13 (195 lb)		small motor (388 lb)		conc mixer (1,350 lb)		steel grating        (74 lb)		pallet rack (1,040 lb)		vehicle        (4,000 lb)		20' tree (700 lb)		conc pipe (400 lb)

		Diesel Generator Air intake		Steel		30		0.1		48		Crushing/Crimping

		Main Steam Relief Valve Exhaust Pipe		Steel		30		0.28		18		Crushing/Crimping

		Steam Generator PORV Exhaust Pipe		Steel		30		0.375		18		Crushing/Crimping

		Turbine Driven Feedwater Pump Exh		Steel		30		0.375		20		Crushing/Crimping

		Diesel Generator Exh Silencer		Steel		30		0.375		22		Crushing/Crimping

		Diesel Generator Exhaust Pipe		Steel		30		0.375		36		Crushing/Crimping

		Main Steam Pipe		Steel		30		0.5		16		Crushing/Crimping



		All Targets are Steel with 30ksi Yield Strength

								<20%		 Less than 20% reduction in flow area 

								20-50%		 Between 20%-50% reduction in flow area

								> 50%		 Greater than 50% reduction in flow area





Velocity

				m/s		mi/hr

				83		185.588								ft/s						linear fit

				52		116.272								368		200		250.9090909091		223.66

				51		114.036								268		115		182.7272727273		226.3545

				55		122.98								259		8		176.5909090909		229.7464

				47		105.092								230		285		156.8181818182		220.9655

				59		131.924								205		1500		139.7727272727		182.45

				70		156.52								241		1500		164.3181818182		182.45

				42		93.912								100		4000		68.1818181818		103.2

				40		89.44

				48		107.328

				28		62.608

				52		116.272

				58		129.688

				10		22.36

				8		17.888

				26		58.136

				7		15.652

				41		91.676

						96.5206666667

						45.2095509919



Variation of Missile Impact Velocity with Weight
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Variation of Impact Velocity with Missile Weight

NRC SRP (1975) Missile Velocities	
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Robust Targets (Perforation)

= Empirical equations exist for evaluating steel and
concrete targets; typically representative of hard/rigid
projectiles
— Ballistic Research Lab (BRL) typically used

* Most wind-driven missiles are deformable (not
hard/rigid)
— Susceptible to crushing (wood) and buckling (steel),
which significantly reduces impact force

= While empirical equations can be conservatively
utilized, a more realistic method is being develop to
account for deformable missiles

» Factors provided for deformable missile impacting
concrete targets

— Developing factors for steel targets
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95

Robust Targets (Perforation)

In evaluating impacts of
deformable missiles (susceptible
to crushing, buckling), use of
empirical perforation equations
may be overly-conservative.

Transient analysis is more
realistic and can account for both
missile and target deformation
(dynamic interaction).

Benchmark to relevant
experiments

Target response (deformation,
strain, etc.) compared to code
limits

© 2016 Electric Power Research Institute, Inc. All rights reserved.

Missile Forcing Functions
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Preliminary Robust Targets (Penetration)
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Thickness “3-é5'5'a-°%2222§z°3%23§§=
. . . o0 bl - - V| = -
Description of Robust Target (inches) = |O|C5|m|o|N 2 &8 3 &SRS HEIE 2|8
Tank (e.g., CST, DFO, RWT) >=0.25
Tank (e.g., CST, DFO, RWT) <0.25
Piping (e.g, Main Steam, Service Water, Cond) >=0.5
Piping (e.g., Steam, Service Water, Cond) >=0.375
Piping (e.g., Steam, Service Water, Cond) 0.25-0.375
Concrete roof slab on steel decking >=4
Concrete roof slab >=8

- Target not failed by this missile type
- Target failed by this missile type
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Targets & Missiles

		Description of Robust Target		Material		Strength (ksi)		Thickness (inches)		Diameter (if appl)		Failure Mode		# 8 Rebar		Gas Cyl (193 lb)		Tank Drum (300 lb)		Utility Pole (1500 lb)		Cable Reel (253 lb)		3" pipe (76 lb)		6" pipe (284 lb)		12" pipe     (744 lb)		Tool bx        (675 lb)		Paver (88 lb)		Conc blk        (36 lb)		4x12 timber    (200 lb)		2x12 plank     (27 lb)		Metal siding		7/8" plywood		W14x26 (390 lb)		C6x13 (195 lb)		small motor (388 lb)		conc mixer (1,350 lb)		steel grating        (74 lb)		pallet rack (1,040 lb)		vehicle        (4,000 lb)		20' tree (700 lb)		conc pipe (400 lb)

		Diesel Generator Exhaust Pipe and Silencer		Steel		30		>= 0.375		>= 16		Crushing/Crimping

		Steam Exhaust Piping (e.g., TD Pump, RV, Safety Valve)		Steel		30		>= 0.375		>= 16		Crushing/Crimping

		Air intake, DG Exhaust, Steam Exhaust		Steel		30		< 0.375		>= 16		Crushing/Crimping

		Standard Steel Door		Steel		30		0.1		Perforation or door failure

		Tank (e.g., CST, DFO, RWT)		Steel		30		>= 0.25				Perforation

		Tank (e.g., CST, DFO, RWT)		Steel		30		< 0.25				Perforation

		Piping (e.g, Main Steam, Service Water, Condensate)		Steel		30		>= 0.5				Perforation

		Piping (e.g., Steam, Service Water,  Condensate)		Steel		30		>= 0.375				Perforation

		Piping (e.g., Steam, Service Water,  Condensate)		Steel		30		0.25 - 0.375				Perforation

		Fire Hydrant		Steel		30		>= 0.375				Perforation

		Concrete roof slab on steel decking		Concrete		4		>= 4				Perforation

		Concrete roof slab		Concrete		4		>= 8				Perforation



																- Target not failed by this missile type

																- Target failed by this missile type
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Targets & Missiles - penetratio

		Description of Robust Target		Strength (ksi)		Thickness (inches)		# 8 Rebar		Gas Cyl (193 lb)		Tank Drum (300 lb)		Utility Pole (1500 lb)		Cable Reel (253 lb)		3" pipe (76 lb)		6" pipe (284 lb)		12" pipe  (744 lb)		Toolbox     (675 lb)		Paver (88 lb)		Concrete block    (36 lb)		4x12 timber (200 lb)		2x12 plank     (27 lb)		Metal siding		7/8" plywood		W14x26 (390 lb)		C6x13 (195 lb)		Small motor (388 lb)		Conc mixer (1,350 lb)		Steel grating    (74 lb)		Pallet rack (1,040 lb)		Vehicle        (4,000 lb)		20' tree (700 lb)		conc pipe (400 lb)

		Tank (e.g., CST, DFO, RWT)		30		>= 0.25

		Tank (e.g., CST, DFO, RWT)		30		< 0.25

		Piping (e.g, Main Steam, Service Water, Cond)		30		>= 0.5

		Piping (e.g., Steam, Service Water,  Cond)		30		>= 0.375

		Piping (e.g., Steam, Service Water,  Cond)		30		0.25 - 0.375

		Concrete roof slab on steel decking		4		>= 4

		Concrete roof slab		4		>= 8



										- Target not failed by this missile type

										- Target failed by this missile type
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Final Results

* Reviewing results and comparing with experimental
data

= Initial Missile/Target Matrix was based on
engineering judgment.
— Using empirical relationships to help refine judgments

* Final result will be a mix of analytical model results
and consensus judgment

— Bases will be documented in NEI guidance document
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Conservatism and Uncertainty
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B
Conservatism in TMRE Method

" ALL damaging missiles are included in the EEFP starting with

F’2 tornadoes
= F’2 wind speeds are from 103 — 135 mph
= Few high energy missiles created at these speeds
= F’2 will typically be the highest frequency tornado in the TMRE

= Assume a 1.0 for SSC fragility
= |f SSCis hit with a tornado missile, the SSC is assumed to fail
= Conservatism most evident at lower tornado wind speeds (e.g., F'2
and F’'3), which have higher frequencies

NEI
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Conservatism in TMRE Method
= TMRE RG 1.174 LAR Acceptance Criterion is ACDF < 10°®/yr

= SRP risk-informed acceptance criterion for TMP is to maintain
probability of exceeding 10 CFR Part 100 exposure guidelines less than
10 per year

= RG 1.174 acceptance criterion is an order of magnitude more
restrictive than SRP acceptance criterion.

-

NE]
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Key Assumptions in TMRE Method

= Missile Impact Parameter (MIP) Values
= Values based on generic TORMIS studies from NP-768
= Chose target with highest hit probabilities as basis for near-ground
target MIP
= Used Plant A average hit probabilities as basis for elevated target MIP
= Excluded roof areas from MIP derivation, while retaining roof hits —
results in a lower MIP

= Plant A TORMIS runs assumed a uniform missile distribution

= Missile Count

= Missile inventory on site can vary temporally by location and type
= Many missiles unable to damage safety related SSCs

= Generic inventory based on review of previous TORMIS models

= Entire missile inventory assumed available to hit all targets

NUCLEAR ENERGY INSTITUTE
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Benchmarking Studies

= Compare peer reviewed HW PRA against TMRE model

developed for that site
= 2 separate plants
= Review Results (CDF, ACDF) at:
= Plant level
= Sequence level
= Target level
= Results of TMRE models are conservative as compared to

HW PRA results

. .



Case 3 Setup: Missile Distribution Sensitivity

e The total area of the Plant A missile zones is 19,771,450 ft2, with a total
of 100,327 missiles.

» Missile set for Plant A includes 13 of 26 TORMIS missile types (1, 2, 3,
6, 9, 10, 11, 12, 14, 15, 16, 25, and 26).

e The total area of the Plant B missile zones is 31,360,000 ft2, with a total
of 141,944 missiles.

» Missile set for Plant B includes 15 of 26 TORMIS missile types (1, 2, 3,
6, 8,9, 10, 11, 12, 14, 15, 16, 22, 25, and 26).




Case 3 Setup: Missile Distribution Sensitivity

» Objective was to examine impact of Zonal and Uniform missile
distribution on target hit probabilities

 Both Plants A and B were used
 Model vulnerable targets were unchanged

* Only missiles in missile zones were considered.

Missiles injected from top of buildings are excluded since uniform distribution of such
missiles is unrealistic

* For Zonal missile distribution, sum of restrained and free missiles for a
given zone were considered applicable to the zone as free missiles

 For Uniform missile distribution, the total number of Zonal missiles were
distributed amongst the missile zones in proportion to the zone areas
as free missiles

NUCLEAR ENERGY INSTITUTE
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Case 3: Plant A — Zonal vs. Uniform Missile Distribution

KEY:

ZONE
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Case 3: Plant B — Zonal vs. Uniform Missile Distribution
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Ratio of Zoral to Uniform Probabiiities

NUCLEAR ENERGY INSTITUTE
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Case 3 Results — Plant A (EF2)

Event 2 + Event 7 (Pllmt A-EF2)
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Case 3 Results — Plant A (EF3)

Event 2 + Event 7 {P*ant A-EF3)
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Case 3 Results — Plant A (EF4)

Event 2 + Event 7 {P*] nt A - EF4)
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Case 3 Results — Plant A (EF5)

Event 2 + Event 7 (P*mt A - EF5)
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Case 3 Results — Plant B (EF2)

Ratio of Zonalto Unifonm Proba bilities
51

.

ol

E\rent2+Event?{PEantB EF2) '

1238

25,60

xS
3EL 347343 |

a3
128 153 1

im

273§ 250 271267
| H [l I ua |
-
(el
XL
0.

FE IR R R RVOERUEREREVRAGENRBIRANEFRARNSR

TORMIS Swrface Number

RAS2ARAREE RN IARGERERETS

358
193 ) 3.4

13 ELCR |
L
253 278

e E¥ag

NUCLEAR ENERGY INSTITUTE



B
Case 3 Results — Plant B (EF3)

Event 2 + Event 7 (Plant B - EF3)
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Case 3 Results - Plant B

Event 2 + Event 7 (Plant B - EF4)
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Case 3 Results — Plant B

Event 2 + Event 7 (Plant B - EF5)
1000 1 | |
I I 1
160,64
| | 1
100
I I 1
# .43
E ' " I I
E 1162
5 o0 5 : : LET |
=
631
O+ u1 £ 545 556 574
421 14 45
'g 358 B 368 383 .’ljdjﬂ 334 340 mﬂﬁ 3.2 nsjl‘l‘
: i e s 6 1% 1o Byny, o e graaed i
g : ey o By 5 . i | - i |
118
i 1% 18 258 Ras | B2% 5 e W EE 18519
| | |
1 0E
D62 “”i
o I I I
1 1 1
013 i
o1

Ty iSRRI RO RGN IR NN RN ARG EIINANgaRGRAERE TR

| TORMIS Surface Number | |

NUCLEAR ENERGY INSTITUTE



B
Case 3 — Plant A — Low Targets (<30’)

Target 249 (L) Target 205 (L)
6 6
5 5
4 il
3 3
: .
. | | | ARk N W =
EF2 EF3 EF4 EFS5 EF2 EF3 EF4 EF5
Target 231 (L)
6
j Note: All charts are same scale
3
2
1
IR = =
EF2 EF3 EF4 EFS




Case 3 — Plant A — High Targets (>30’)

EF5
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Case 3 — Plant A — Roof Targets

Target 119 (Roof) Target 155 (Roof)
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Case 3 — Plant A — Roof Targets (continued)
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Case 3 — Plant B — Low Targets (<30’)
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Case 3 — Plant A — High Targets (>30’)
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Case 3 — Plant A — Roof Targets

Target 374 (Roof) Target 446 (Roof)
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Conclusions: Missile Distribution Sensitivity

e Sensitivity study did not effectively characterize how
the changes in missile distribution affect the hit
probability

e Results do not provide a correlation of the impact of
missile distribution on the MIP values or EEFP

e Benchmarking demonstrated that TMRE is
conservative when evaluating:

- Total CDF

- Sequence level CDF
- Target hit probability




TMRE Guidance Document
(NEI 17-xx)
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TMRE Guidance Document

e Compliance with Tornado-
Generated Missile Design
and Licensing Basis

e Qverview of Tornado Missile
Risk Evaluator (TMRE)
Methodology

e |dentify Nonconforming
SSCs

e Perform Plant TMRE
Walkdown

e Determine Site Tornado
Hazard Frequency

Evaluate Target and Missile
Characteristics

Develop TMRE PRA Model

Quantify Risk, Perform
Sensitivity Analyses, and
Compare to Thresholds

License Amendment
Request

Post-LAR Configuration

Changes




TMRE License Amendment Request
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TMRE License Amendment Request

 Pre-submittal Meeting

e LAR Submittal

- Summary Description

- Detailed Description

- Technical Evaluation

- Regulatory Evaluation

- Environmental Considerations
- UFSAR markups

e NRC Review




Overview of NRC Review Plan

NRC Staff




TMRE Deployment
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11/15/2016
NRC Public Meeting
1/31/2007 1/12/2018
Submit enforcement 1/12/2018 3/1/2018
dis cretion extensions to the NRC Begin developing Submit indust
. industry TMRE LARs Hbmit Industry
12/30/2016 TMRE LAR: to the NRC
Finalize %31/2017
enforcement MRC approve enforcement g/8/2018 107172018
discretion discretion extensions End of 3 year enforcement
axtension 5/8/2017 - 5/19/2017 discretion period
template Industry
W Workshops
|
| |
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Develop TMRE Guidance |
Chapter Drafts | 771472017 - 1/12/2018
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| Industry
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| Steering 771472007
| Committes Submit TMRE Guidance and BLUE Extend Category A Plants’ (3-year)
21372017 Review pilot TMRE LAR(s) enforcement discretion
Begin Development of | to NRC PINK Develop and submit TMRE guidance
pilot TMRE LAR(s) l document o
| GREEN Develop ands submit pilot TMRE LAR(s)
| Pre-submittal Me eting{s) PURPLE Develop and submit industry TMRE LARs
| RED Industry TMRE workshops
| b .
Nuclear Energy Institute { NEI)
Tornado Missile Risk Evaluator
L (TMRE)
2/13/2017 - 5/3/2017 5/15/2017 - /30,2017 Proposed Guidance and License
TMRE Develop . )
Walkdowns TMRE LAR Amendment Request Timeline
2/27/2017 - 5/19/2017
Develop TMRE
PRA Modlel Revision: 2016-11-15
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Tornado Missile Protection Enforcement
Discretion

e Enforcement Discretion Memorandum (EGM)
issued June 2015

- Group A (NRC Tornado Region 1)

e Enforcement discretion provided for 3 years
* Expires June 2018

- Group B (Tornado Regions 2 and 3)

e Enforcement discretion provided for 5 years

* Expires June 2020

. .



Enforcement Discretion Considerations

e Qutage planning requires outage modification
scope/design “lock-down” 12 months ahead of outage

- Fall 2017 outage “lock-down” — now
- Spring 2018 outage “lock-down” — in several months

e Preferred TMP resolution method is TMRE risk-informed
LAR

- TMRE schedule with no margin/float does not support
Group A enforcement discretion expiration date

 Need additional time for clarity of options and decision
making

. .
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TMRE Completion Milestones

e November 2016 - Complete TMRE conceptual development

e February 2017 - Draft and technical review of guidance
document — Begin development of pilot TMRE LARs

e July 2017 - Completion and submission of final guidance
document and pilot LARs

e January 2018 — Completion of NRC review and approval of
guidance document and pilot LARs — Begin development of
industry TMRE LARs

* June 2018 - Expiration of Group A enforcement discretion

e July 2018 — Completion and submission of industry TMRE
LARS

. .




Enforcement Discretion Extension Process

Only applies to Group A plants described in the EGM

Necessary to support utility TMRE decision

Request letter to NRR Licensing Project Manager

Elements of request letter — Describe:

Nonconforming conditions where EGM exercised
Prompt compensatory actions in place and reports made
Long-term compensatory actions in place or planned
Basis for need of additional time — decision making
When issues will be addressed — within Group B timeline

. .
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TMP Reporting Considerations

e June 10, 2015 EGM 15-002 provides enforcement discretion
for NRC- or licensee-identified TMP noncompliance on one
or multiple systems for three to five years

 During the enforcement discretion period the equipment is
considered operable provided compensatory measures are
maintained and the nonconforming condition is entered into
the corrective action program

e The February 2016 ISG-DSS-2016-01 provides guidance on
implementing EGM 15-002 and indicates that the resident
inspector be notified of application of EGM 15-002

. .
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10CFR50.72 — Immediate Notification Requirements

e 10CFR50.72(b) specifies one-hour, four-hour and eight-
hour reporting requirements for non-emergency events

 Prompt notification requirements focus on loss of
safety function, seriously degraded safety barriers or
unanalyzed conditions that significantly degraded plant
safety

 One prompt notification will be made for the first
nonconforming condition that meets the reporting
requirements of 10CFR50.72

e Further prompt reports will not be required

. .
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10 CFR 50.73 - Licensee Event Report Requirements

e 60 day Licensee Event Report (LER) reporting
requirements focus on loss of safety function, seriously
degraded safety barriers or unanalyzed conditions that
significantly degraded plant safety

e One LER will be submitted within 60 days of
identification of the first nonconforming condition that
meets the reporting requirements of 10CFR50.73

e Should additional nonconforming conditions be
identified through the discovery process, that initial LER
will be supplemented at the completion of the
discovery process

. .
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Reactor Oversight Process (ROP) Considerations

e The ROP includes performance indicators (Pls) for
safety system functional failures (SSFF) — NRC
endorsed guidance for implementation of the ROP
SSFF Pl is contained in NEI 99-02 Revision 7

e NEI 99-02 indicates that a single event or condition
that affects multiple systems counts as as only one
failure for consideration of the ROP SSFF PI

. .
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Reactor Oversight Process (ROP) Considerations

e Only for consideration of TMP issues addressed
under the EGM:

e Single event is considered the potential occurrence of a
tornado

e Single condition is considered the engineering work
performed many decades ago that resulted in latent
engineering based nonconforming conditions

e Consequently, only one SSFF is required to be
reported under the ROP SSFF Pl for TMP
nonconforming conditions (ROP FAQ 16-03)

. .



Conclusion

e TMRE provides a reasonable treatment of the
risk posed by tornado missile vulnerabilities

for use in risk informed license amendment
requests (RG 1.174)

. .



Review Actions
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