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SAFE-R v3

The System Assurance and Fire Protection
Engineering - Risk (SAFE-R) module automates
PRA analysis and is designed to be used in
conjunction with the FRANX® software.

SAFE-R has the same user-friendly navigation,
querying, and reporting features of SAFE, and
expands it to provide the user with tools to
support the development of Fire PRA and
Internal Flood PRA models.

—» EDISON/SAFE/SAFE-R: EPM INC - EDISON/SAFE/SAFE-R/CAMP APPLICATION
File Options Help

EDISOM/SAFE/SAFE-R
Flood Scenarios
Flood Propagation Paths

j Zones x| Fire Scenarios 7 %
Query § |Save [ |Undo G0 | Add effa| Delete P |Refresh i N

Fire Scenario | FPRACP ‘Sidhls
APPROVED
IN PROGRESS.
APPROVED
IN PROGRESS
APPROVED
IN PROGRESS
APPROVED

I PROGR)

Pipe Rupture Data
Flood FRANX Qutput 101GRP.1P-10A-F0
FLCPS 101GRP.1P-104-F1
4 Fire Ignition Frequency 101GRP.1P-10A-F1#

Generic Plant Locations 101GRP.1P-10A-F2
Fire Ignition Frequency Bins 13}2221.2:13::?
Fixed Ignition Sources g
Compartments
Transient Plant Locations

Ignition Frequency Reports

FRANX File Generation

Fire PRA Change Package

Zones

Fire Scenarios

FPRA Cables

FPRA Equipment

FPRA Raceways

Fire Altered Basic Events

CFMLA Mapping

CFFS To Basic Events

Cutsets By Scenario

PRA_UPDATES

PRA_UPDATES

EMFTWIST

Data | 7ones™ | Basic Events | Ignition Sources | Cable Exclusions
Fire Scenario: 101GRP.1P-10A-F1

Bin:
Description: | All targets within ZOI (Electrical
Fire)

Lambda:
Remarks:
BE Fire Scenario Updated Date:
Fussell Vesely Importance Lerf: 0.0001186137631430
(~) Calculated Data

| Open Items Non Suppression Probability: 1
Open Forms Frequendy: 0.000480
T Large Early Release Frequency: | 0.0004356436

Fire Scenarios

Severity Factor (SF): 0.16%070
@ Status

Status: IN PROGRESS
Prepared Date: | 12/13/2023
Reviewed Date:

Approved Date:
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Query ' |save [ Undo % | Refresh | New Quick Query ¢ %

‘Logk Classification | ACP. |Cihl= Component Type Single Or Double Break| Power Type
1AL TEST-ACP-1-RENAME  1ATXCNCO30 Mov SINGLE UNGROUNDED [
1-ALL TEST-ACP-1-RENAME  1CESANX0O1 sov SINGLE GROUNDED AC
1-ALL TEST-ACP-1-RENAME  1CESANX900 sov SINGLE UNGROUNDED [
1AL TEST-ACP-1-RENAME  1DGSUPCE04 Mov SINGLE UNGROUNDED [
1AL TEST-ACP-1-RENAME  1GMLANLOO2 sov SINGLE UNGROUNDED [
2-0PT 008-ACP1 001-CAB

2-0PT DEFAULTACP 001-CAB

Functions % Reports 7i| Settings;

NOTE: To refresh data associated with Cable and Equipment use function ‘Refresh Associated Data’. 200 Recorg

Data | Fire Zones
Equipment: 1-AFW-B
Logic Classification: | 1-ALL
Spurious Mode: | SPUR OPEN
Component Type:| sov

Cable: [ 1CESANXS00
ACP: TEST-ACP-1-RENAME
Equipment Type: [UNKNOWH
Failure Mode:
Single Or Double Break: | SINGLE Inter-Cable HS: [ vEs
Intra-Cable HS:| YEs GFEHS:| NO

Forced Aggregate: Define Trunk Cable:| 12 CONDUCTOR
Power Type:| UNGROUNDED DC OR DISTRI -

“To Endpoint’ is Panel: | ygs

Trunk Cable: [YES
NUREG/CR-7150 Table: [TABLE 4-1
‘From Endpoint’ is Panel:| nO Remarks:

CFMLA Updated By:[FPRA_RW1 CFMLA Updated Date: |1/13/2025

@ www.epm-inc.com

Automation of Fire PRA Data

SAFE-R builds upon the functionality of SAFE to store plant
information needed for the Fire PRA.

Store cables, raceways, equipment, in a user-friendly
relational database.

Build target sets to define raceway, cable, and
equipment targets for Fire Scenarios.

Analyze at the Compartment, Fire Zone, or Fire Area
level consistent with your plant’s deterministic analysis.
Maintain the mapping from Equipment Selection to
Basic Events in the PRA model for integration with
target sets.

A Powerful Analysis Tool

SAFE-R provides specialized tools to assist with some of the

most challenging areas of Fire PRA.

Automatically export Fire PRA data to a FRANX® file.
Circuit Failure Mode Likelihood Analysis (CEMLA): using
the methodology from NUREG/CR-7150, build your
plant’s CEFMLA and create the output that goes directly
into the FRANX® model.

Ignition Frequency: store fixed and transient ignition

sources and calculate per-source ignition frequency.
Calculate Fussell-Vesely importances for cables,

raceways, and equipment.
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AFE-R

Fire Ignition Frequency Tool

All fixed and transient ignition sources
are stored in SAFE-R. Easily create and
update ignition frequency bins based on
industry guidance. Calculate per-source
ignition frequency for every ignition
source and per-Compartment or per-

Fire Zone frequencies.

Importance Measures

After quantification, cutset results can
be loaded into SAFE-R. Basic Events are
tied to their corresponding equipment,
cables, and raceways, allowing for the
calculation of Fussell-Vesely
importances at the FPRA target level.

CFMLA Mapping F X
g ‘Sa\.-'& E“Unclc ‘@ IRefresh&|NEWQuickQuery _-r’

Circuit Failure Mode Likelihood Analysis

Following the guidance in NUREG/CR-7150, conditional
failure probabilities can be calculated on a per-cable
basis for any equipment in the FPRA. All required
parameters can be modeled for any configuration. Then,
generate Fire-Altered Basic Events based on this analysis
for export to the FRANX® database.

Function;j Repur‘ts@ Settings

‘ ACP
TEST-ACP-1-REMAME
TEST-ACP-1-RENAME
TEST-ACP-1-RENAME
TEST-ACP-1-REMAME
TEST-ACP-1-RENAME
008-ACP1
DEFAULTACP

| Logic Classification
1-ALL
1-ALL
1-ALL
1-ALL
1-ALL
2-0PT
2-0PT

MNOTE: To refresh data associated with Cable and Equipment use function ‘Refresh Associated Data’.

Fire Zones®

Equipment: 1-AFW-B

|Ca|)h

TATXCMCO30
TCESANX001
TCESANNS00
1DGSUPCEDS
TGMLAMLOOZ
001-CAB
001-CAB

MoV
SOV
sov
MoV
SOV

Component Type

Single Or Double Break Power Type

SINGLE UMGROUNDED [
SINGLE GROUMDED AC
SINGLE UNGROUMNDED [
SINGLE UMGROUNDED [
SINGLE UMGROUNDED [

200 Records

Logic Classification: 1-ALL
Spurious Mode: SPUR OPEN

Cable: 1CESANXS00
ACP: TEST-ACP-1-RENAME
Equipment Type: UNKNOWN

Component Type: 50V
Single Or Double Break:  s|NGLE
Intra-Cable HS: | yES
Forced Aggregate:
Trunk Cable: YES
NUREG/CR-7150 Table: TABLE 4-1
‘From Endpoint’ is Panel:| jo
CFMLA Updated By: FPRA RW1

Failure Mode:
Inter-Cable HS:
GFEHS:

Define Trunk Cable:
Power Type:

‘To Endpoint’ is Panel:
Remarks:

CFMLA Updated Date:

YES

NO

12 CONDUCTOR
UNGROUNDED DC OR DISTRI
YES

1/13/2025

@ Conditicnal Probability

Fire Zone:
Override Conditional Prob:

Conditional Probability: | 0.
Conditional Probability Cride:

(%) Cable Logic Path Ficlds

55 Function: CONTROL
Reason Code:

Fire Damage Results: SPURIOUS
Remarks:

(%) Cable End Points

= |Bins F X E

Query g ‘Save L;—:” Unde ‘9 |Add #| Delete x‘Refresh&‘New Quick Query ;} Functions 3 Reports i Settings

Bin ID | Bin Ignition Source ‘ Bin Type ‘ Bin Features ‘ Bin Frequency (sn) ‘

12 CABLE RUN (SELF-IGNITED CAELE FIRES) CABLE 0.00E+00

13 DRYERS FIXED -
14 ELECTRIC MOTORS FIXED ELECTRIC MOTOR

15 ELECTRICAL CAEIMETS FIXED ELECTRICAL CABINET  3.0E-02

16.1 HEAF FOR SEGMENTED BUS DUCTS FIXED HEAF 2.3E-03

16.2 HEAF FOR IS0-PHASE BUS DUCTS FIXED HEAF

16.A HEAF

Adjusted Plant Frequency (snj: [1.8E-01

HEAF FOR LOW-VOLTAGE ELECTRICAL CABIMETS (480-1000 FIXED
V)

Bin ID: 15
Bin Ignition Source; | ELECTRICAL CABINETS

Bin Power Mode: ALL PLANTS AT POWER -
Bin IGN Reference:
Bin Features:| ELECTRICAL CABINET -

Location Weighting Factor: 6

Remarks: NUREG-2169

Bin Type:

Plant Availability Factor:
Per Source Frequency (sn):

74 Records
Data | pocuments | Notes

Bin Plant Location:

PLANT WIDE COMPOMENTS
FIXED =

Bin Frequency (sn): 3.0E-02

Bin Notes:
Bin Total Count:

= &

Configuration Control

SAFE-R will track and manage the revision
of Fire Scenarios using the FPRA Change
Process (FPRACP).

Automated status updates will be provided
based on electronic signatures for the
preparer, reviewer, and approver.
Electronic history files are automatically
created and viewable from within SAFE-R.
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Internal Floods PRA

Query g |Save |‘;£J Unde L@i Add EjE Daletew R

Flood Penetrations F X

Query g |Save Li] Undo ‘@ | Add G DE'E‘tE* Refresh.\'.;_‘ MNew Quick Query -:}

Flood Area

AB-19670-R1109
AB-19670-R1110
AB-196T0-R1111
AB-196T0-R1112
AB-196T0-R1121
AB-19740-R1101
AB-19740-R1102

B-19740-R110

o Like the FPRA module, store flood sources, flood §lx

SAFE-R also builds an Internal Floods PRA model.

Generate the data you need for the analysis:

areas for analysis, and flood elements like doors,
dampers, and penetrations.

» Equipment targets are stored with failure heights
and the option to apply spray shields or other

Data Adjacent Flood Areas | Flood Penetrations™

i Flow Area Size
239
2.39
219

Flood |
21012
41013
41014
41016
41018
43051
43061
4303

Type |
0.03
0.03
0.03
0.03
0.02

| Plan Elev
1967
1967
1967
1967
1967
1974
1974

Building DOOR
DOOR
DOOR
DOOR

Flood Areas* | Flood Mitigations
Flood Penetration: 41012

i ion: 0.03
f p—————— Penetration Elevation
lood Door Normal Status: CLOSED

Building:AB (%) Flood Area 1
Room Height: | 20 [

Flood Sources 7 X

Query ¢ |Save I.EJ Undo “aJ Add L-;‘Id Delete x Refreshh

New Quick Query :} Functions j Reports j Settings yf

Flood Source ID

protective features.

KC-0.75 PIPING-0.75-4301*T8-20000-R4301

» Self-consistency checks make sure doors and
other penetrations are applied to the correct
adjacent flood areas.

» Data from EPRI (or other industry guidance if
needed) for computing initiating event
frequencies.

* A Flood Change Process, similar to the FPRACP,
ensures configuration control for modifications to

Ultimate Source Volume:

the analysis.

Calculate Initiating Event Frequencies

Use industry data to compute initiating event frequencies
for pipe rupture scenarios using either a simplified model
or Equivalent Break Size (EBS).

Determine Flood Propagation Paths

With flood initiators and flood area characteristics
such as penetrations defined, use SAFE-R to
automatically generate flood propagation
pathways. Define target sets for flood scenarios
based on equipment failed by the propagated
flood.

Source Temperature:

Pipe Weld Number:

Pipe Degrade Susceptibility:

‘ Flood Source Description
KC-0.75 PIPING, 0.75 INCHES PIPE IN ROOM 4301

EPRI System
CIRCULATING WATER PIPE

1 Records

Flood Mitigations

Flood Source ID: KC-0.75 PIPING-0.75-4301*TB-20000-
R4301

Flood Area: TB-20000-R4301

Flood Source: KC-0.75 PIPING-0.75-4301

Flood Source Description: KC-0.75 PIPING, 0.75 INCHES PIPE IN
ROOM 4301

System: EPRI System:  CIRCULATING WATER PIPE “

Train: Source Type: PIPE ~

Source Elevation: Source Pressure: 50
Pipe Diameter: 66
Pipe Length: Pipe Section:
Pipe Material: CARBON STEEL (FAC SUSCEPTIBL ¥
Ultimate Source:
Ultimate Source Note:

Screened: Screening Basis:

SAFE-R Deployment:

Server Requirements:
e Oracle® 18c or greater; or SQL Server 2017 or greater
e Operating System: Microsoft® Windows Server 2016 (or greater); or
server capable of running Unix (for Oracle® database)
o Disk Space 8 GB (minimum)
¢ Memory 16 GB (minimum)

Client Workstation Requirements:
e Windows 10 or 11
e Microsoft® .NET Framework 4.8
o Microsoft® Office 2013 (or greater)
e Adobe® Acrobat
¢ 8 GB memory (minimum)
e 8 GB disk space(minimum)

For more information, contact Vincent Renzi, Vice President of
Engineering and Software Solutions, at vrr@epm-inc.com or
508-532-7167

Ry 508-875-2121

for more
information

contacts@epm-inc.com

Framingham, MA | Raleigh, NC
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