
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.
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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.

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 (CFMLA): using

the methodology from NUREG/CR-7150, build your

plant’s CFMLA 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.



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.

Circuit Failure Mode Likelihood Analysis

SAFE-R contains all the data needed to populate a

FRANX® database. This includes the “FireImpact”

table (for exclusions and additions) and

“FireAlteredBE” (for CFMLA conditional probabilities).

Update SAFE-R and then generate a ready-to-quantify

FRANX® file with the press of a button.

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.

FRANX® File Generation

Configuration Control

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.

Fire Ignition Frequency Tool

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.



Use industry data to compute initiating event frequencies

for pipe rupture scenarios using either a simplified model

or Equivalent Break Size (EBS).

Calculate Initiating Event Frequencies

SAFE-R also builds an Internal Floods PRA model.

Generate the data you need for the analysis:

Like the FPRA module, store flood sources, flood

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

protective features.

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

the analysis.

Internal Floods PRA

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.

Determine Flood Propagation Paths

FRANX® Output

With flood scenarios and target sets defined, SAFE-R

generates an output that can be immediately used to

quantify the FRANX® file .

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

508-875-2121

contacts@epm-inc.com

Framingham, MA | Raleigh, NC
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Server Requirements:

Oracle® 18c or greater; or SQL Server 2017 or greater

Operating System: Microsoft® Windows Server 2016 (or greater); or

server capable of running Unix (for Oracle® database)

Disk Space 8 GB (minimum)

Memory 16 GB (minimum)

Client Workstation Requirements:

Windows 10 or 11

Microsoft® .NET Framework 4.8

Microsoft® Office 2013 (or greater)

Adobe® Acrobat

8 GB memory (minimum)

8 GB disk space(minimum)

SAFE-R Deployment:
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