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Putting the Reliability back into
Reliability Centered Maintenance™

RCM++ facilitates analysis, data management and
reporting for Reliability Centered Maintenance (RCM)
analysis, with support for all of the major industry
standards (such as ATA MSG-3, SAE JA1012 and NAVAIR
00-25-403) and extensive customization options.

2= The software provides configurable
Equipment Selection, Failure Effect
Categorization and Maintenance Task
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Selection capabilities. Plus... RCM++
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provides simulation-based calculations to
compare the costs of various maintenance
strategies and a calculator to estimate the
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optimum repair/replacement interval.

Full-featured and flexible FMEA/FMECA

capabilities are also included!
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PutTING THE RELIABILITY BACK INTO RELIABILITY CENTERED MAINTENANCE...

RCM++ facilitates analysis, data management and reporting for Reliability Centered Maintenance
(RCM) analysis, integrated with full-featured FMEA/FMECA capabilities. Features include:

Support for Major Industry Standards: The software supports all of the major industry .
standards (such as ATA MSG-3, SAE JA1012 or NAVAIR 00-25-403 for RCM and SAE J1739, AIAG e “,:l:'f'gur"’:cble
FMEA-3 and MIL-STD-1629A for FMEA/FMECA) with extensive capabilities to customize the usaleleks orr

interface and the reports to meet specific needs. equipment selection:

Equipment Selection: In order to focus resources where they can provide the greatest benefit,
RCM++ supports two configurable methods for selecting the equipment that will be analyzed with
RCM techniques: Selection Questions (yes/no) and Criticality Factors (rating scales).

Selection Questions
and Criticality
Factors

Failure Effect Categorization and Maintenance Task Selection Logic Charts: RCM++ supports
the Failure Effect Categorization (FEC) and Maintenance Task Selection logic diagrams in the major

industry RCM standards and provides the ability to customize the questions and categories to meet
specific application needs.

Optimum Maintenance Interval and Operational Cost Comparisons: RCM++ goes beyond
calculations based on MTBFs and the often-inappropriate assumption of an exponential failure
distribution. Now, you can use the Weibull, exponential, normal, lognormal or mixed Weibull
distributions to describe the equipment's failure behavior and then use the same powerful
calculation and simulation engines that are available in ReliaSoft's BlockSim software to estimate
the optimum maintenance interval and to compare the operational costs of various maintenance Configurable Failure
strategies. Effect Categorization
and Maintenance

Task Selection logic

Maintenance Task Packaging: RCM++ makes it easy to group individual tasks into packages
based on interval, labor crew, etc. Both manual and automated packaging options are available.

diagrams
Reports, Charts and Queries: The software provides a complete set of print-ready reports for your
analysis, which can be generated directly in Microsoft Word or Excel. The software also provides a
variety of pareto (bar), pie and matrix charts to demonstrate the analysis information graphically, as !
well as a flexible query utility. J|

Full-Featured FMEA or FMECA: Full integration with ReliaSoft's Xfmea software enables RCM++
to provide a complete set of FMEA/FMECA capabilities that can be used independently or
integrated with the RCM analysis. This includes Risk Priority Numbers (RPNs) or Criticality Analysis,
recommended action tracking, and much more.

Use simulation to
compare operating
costs for different
maintenance
strategies

Data Management: RCM++ allows multiple users to work cooperatively on the analysis and
provides numerous ways to leverage the lessons learned from previous analyses, including
copy/paste, import/export, and more.

RCM++ provides integration with Xfmea, Weibull++, ALTA and BlockSim.
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Flexible capabilities

BuiLDING SYSTEM CONFIGURATIONS AND EQUIPMENT SELECTION...

Support for Large Multi-Level System Configurations

RCM++'s flexible System Hierarchy panel allows you to manage large multi-
level system configurations with an unlimited number of levels and an
unlimited number of items within each level. You can fully define the

Two configurable
methods of
equipment selection:

Selection Questions
and Criticality
Factors

defi h equipment properties (such as supplier, part number, expected operating
t_° efine the . environment, etc.) for each item and perform the analysis at any level within
equipment that will the system configuration.
be analyzed, [Msampieprofee IO A
= = © Project Edit View System Hierarchy Function Failre Effect Cause
including sup_port for o X e B @ DE R 5@ i _
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To facilitate data entry, you can copy/paste sections of the configuration,
import sections from another analysis, promote/demote branches of the
hierarchy with the click of a button, and much more. The software also
provides a simple Excel template for importing configuration data from an
outside data source, such as a Bill of Materials (BOM) system.

Equipment Selection
In order to focus resources where they can provide the greatest benefit,

RCM++ supports two configurable methods for selecting the equipment that
will be analyzed with Reliability Centered Maintenance (RCM) techniques:
Selection Questions and Criticality Factors.

Selection Questions
The Selection Questions method provides a series of
yes/no questions, where "Yes" indicates that the

equipment should be considered for RCM analysis.
RCM++ is shipped with the questions in the major
published guidelines (such as MSG-3, RAC, etc.) and
allows you to customize the questions to meet
particular needs.
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Criticality Factors

The Criticality Factors method provides a set of factors
contributing to equipment criticality that can be rated
on a pre-defined scale (e.g. downtime, potential for
injury, impact on scrap, etc.). The sum of all ratings can
be used to compare and prioritize equipment. These
factors and rating scales are also fully configurable to
meet your specific analysis requirements.
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Analysis Planning Utility
Once you have selected the equipment to be analyzed e
with RCM techniques, the Analysis Planning utility [Fee
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and assumptions, estimated completion dates,
scheduled work sessions and more for each analysis project.




...FUNCTIONAL FAILURE ANALYSIS AND EFFECT CATEGORIZATION

Functional Failure Analysis

RCM++ makes it easy to define and view the functions that equipment is
intended to perform, the ways that equipment may fail to perform its

intended functions (functional failures), the effects of failure and the specific
(actionable) causes of failure (also called failure modes). You can enter and view
this information in the software’s flexible hierarchical structure and/or tabular
worksheet view. In addition, the Filtered View feature allows you to display
sortable lists of Functions, Functional Failures, Effects, Causes, Controls, Actions
and/or Maintenance Tasks at the click of a button.

Easy to define and
view Functions,
Functional Failures,
Effects and Causes
(Failure Modes)
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- MSG-3
- SAE JA1012
- RAC RCM
- NAVAIR
- and more!

Failure Effect Categorization

Most Reliability Centered Maintenance analysis approaches include an evaluation
of the consequences of potential failures. RCM++ supports the Failure Effect
Categorization (FEC) logic charts in the major industry standards (such as MSG-
3, SAE JA1012, RAC, NAVAIR, etc.) and provides the ability to customize the

guestions and categories to meet specific application needs. If desired, you
can also enter an explanation for your answer to each categorization
question in order to maintain a full record of the analysis team's efforts.
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Ability to customize
the Failure Effect
Categorization (FEC)
logic diagrams to
meet specific needs




Supports the
Maintenance Task
Selection logic
diagrams in the
major industry
standards, including:

- MSG-3
- SAE JA1012
- RAC RCM
- NAVAIR
- and more!

Compare the costs of

various maintenance

strategies based on
estimates of:

- Cost per Uptime
- Average Availability
- Total Operating Cost

Optimum interval
calculator for
repair/replacement
tasks

Many RCM analysis approaches use a pre-defined logic diagram to guide
maintenance task selection. Others rely on cost comparisons, in addition to or
instead of logic diagrams, to select the most effective maintenance strategy to
address a particular issue. RCM++ provides full support for both methods.

1. MAINTENANCE TASK SELECTION...

Maintenance Task Selection

RCM++ supports the Maintenance Task Selection logic in the major industry
guidelines (such as MSG-3, SAE JA1012, RAC, NAVAIR, etc.) and provides the
ability to customize the selection questions to meet specific requirements.
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Optimum Task Interval and Cost Calculations

RCM++ goes beyond task cost calculations based on MTBFs and the often-
inappropriate assumption of an exponential failure distribution. Now, you can

use the Weibull, exponential, normal, lognormal or mixed Weibull distributions

to describe the equipment's failure behavior and then use the same powerful
calculation and simulation engines that are available in ReliaSoft's BlockSim

system analysis software to compare the operational costs of various

maintenance strategies. Cost calculations have FE————— a8
been tailored to the specific requirements of -
the following maintenance strategies:

Estimates of Cost per Uptime, Average Availability and i
Total Operating Cost over the life of the equipment '
provide a valuable tool for selecting the most appropriate
and cost-effective maintenance approach.

You can also use the Optimum Interval calculator to
estimate the optimum schedule for repair/replacement tasks based on the cost
of corrective maintenance, the cost of preventive maintenance and the
probability of failure.

Run to Failure
Repair/Replacement
Service

Failure Finding Inspection
On Condition Inspection

Task Packaging

RCM++ makes it easy to group individual tasks
into packages based on interval, labor
requirements, etc. You can manually assign a
task to the appropriate maintenance package
and/or allow the software to automatically
group tasks based on the criteria that you have

specified for each package.
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...REPORTS, QUERIES AND PLOTS

Print-Ready Reports

RCM++ provides a complete set of reports for your Reliability Centered
Maintenance analyses. Reports can be generated in Microsoft Word and/or
Excel, which provides maximum flexibility for customization and the ability to
create HTML and PDF versions of the reports, as desired. The available report

Available print-ready
reports include:

- = forms provide a comprehensive range of options to - Equipment Selection
= view and present your data, including: - Functional Failure Analysis
B — ' _ - Effect Categorization
ol : o Equipment Selection - Task Selection
=== || «  Functional Failure Analysis - Task Summaries

Failure Effect Categorization (FEC) - Task Details
-Maintenance Packages

- and more...

Maintenance Task Selection
Task Summary

Task Details

Maintenance Packages
And more...

Query Utilities to Extract Data and Generate Custom Reports
With RCM++'s flexible query utility, you can search for items, functions, failures,
effects, causes, controls, actions and tasks based on any of their record
properties. For example, you can easily search for all safety-critical issues
(based on FEC), all maintenance tasks assigned to a particular labor crew, all
maintenance tasks with costs above a specified limit, and so on...

Flexible queries for
customized data
extraction and
reporting

You can also choose which fields (columns) will be included in the query results
and export results to Excel for further analysis. By saving and re-using existing
queries, you can use this utility to build and manage your own ad hoc custom
reports.

Graphical Charts

ReliaSoft's RCM++ software also provides a complete array of charts for
graphical presentation of your Reliability Centered Maintenance (RCM) analyses.
Available charts include:

o Items by Equipment Selection Questions (pie chart)
o Items Ranked by Equipment Criticality (bar chart)
o Effects by Failure Effect Categorization (pie chart)
o Tasks by Type or Status (pie charts)

o Tasks Ranked by Cost per Incident (bar chart)

o Tasks Ranked by Cost per Uptime (bar chart)

o Tasks Ranked by Total Operating Cost (bar chart)

[T —— )

Available graphical
charts include:

The Plot Viewer provides flexible options for you to - ltems by Equipment
view and manage charts for your analyses. You can Selection

select the data range and other user settings to - Effects by FEC
determine the exact chart configuration to meet your - Tasks by Type or Status
specific needs. The Plot Setup allows you to fully - Tasks Ranked by Cost

customize the appearance of the plot. You can change
the colors, fonts, titles and other chart properties to
meet your specific display preferences. In addition, you
can copy chart graphics as metafile graphics (*.wmf)
that can be pasted into other document files, such as
Microsoft Word, PowerPoint, etc.




s, DATA AND PROCESS MANAGEMENT: SHORTCUTS AND EXTRAS...

@ RCM++ provides many features designed to allow you to configure the
software to meet your particular needs, to save time on data entry and to
provide integration with other software.

Customize the
interface and reports
to meet specific
needs

Customization Options
RCM++ includes extensive capabilities to customize the interface and the
reports to meet your specific analysis needs. This includes the ability to:

o Select and name the data fields you want to capture and display.

o Set the categories, priorities and other menus throughout the software.

o Configure the logic for Equipment Selection, Failure Effect Categorization
and Maintenance Task Selection.

o Add your company logo to report output, create your own re-usable
profiles, and more...

\ Phrase Libraries and Ability to Re-Use Existing Analysis Information

) For consistency and to save effort, RCM++ allows you to re-use descriptions
from any existing analysis or to select phrases from pre-defined phrase libraries
Re-use data from that are shipped with the software or that you have created. These lists can be
existing analyses via: sorted and filtered to help you find relevant descriptions.

- Phrase Libraries The software's easy copy/paste functionality allows you to re-use sections from
-Copy/Paste one analysis in another. In addition, you can easily import/export sections
-Import/Export among different database files and to/from Excel spreadsheets. /

Linked Actions and Linked Tasks allow you to assign the same action or task in
multiple places within the analysis.

Flexible Capability for Links and Attachments
You can link or attach independent files to any record in your analysis. This
makes it easy for you to keep related information (such as flowcharts, design
drawings, reliability analysis files, procedure instructions, etc.) together with
the full analysis. In addition, the Integrated Document feature allows you to
W attach a Word document to an item and include the entire document within
the print-ready reports generated by the software.
Link or attach
independent files to Support for Team Effort and Revision Tracking
RCM++ has been designed to allow multiple users to work cooperatively on
any record . A : : )
the analysis and provides simple techniques to share portions of an analysis
with other users, including:

o Inanetworked environment, assign permissions to allow more than
one authorized user to access the same database simultaneously. s | |

o Seamlessly share portions of an analysis with another user via the F—f==

software’s import/export functionality. b errerrm
iy dictri ; IV e ety
o Easily distribute analysis reports, generated in Microsoft Word and/or [ [z s ssnetbusuws see et

Microsoft Excel, with the ability to convert to PDF and/or HTML. = =
M [y Park of Fiekd -I ™ Match Case:

« Revision tracking features include last update USer e e [ rored
and date/time stamp; database login history and e
baselines to "roll back" to previous versions.

Integration with

ReliaSoft's Integration with Weibull++, ALTA and BlockSim
Weibull++, ALTA and RCM-++ is integrated with ReliaSoft's Weibull++and
BlockSim ALTA software packages to allow you to obtain m—

i

reliability distribution and parameter information from SETT
an existing data file. You can also export system oot -
configuration and reliability properties for more

detailed system analysis with ReliaSoft's BlockSim.
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Full integration with ReliaSoft's Xfmea software enables RCM++ to provide a
complete set of Failure Modes, Effects and Criticality Analysis (FMEA/FMECA)
capabilities that can be used independently or integrated with the RCM analysis.

Risk Priority Numbers (RPNs)

RCM++ provides automatic RPN calculation for both initial and revised RPNS,
with configurable rating scales for Severity, Occurrence and Detection. The
software also calculates the percent reduction in RPN from initial to revised
ratings, provides reports of issues ranked by RPN and generates a variety of
graphical charts based on ratings and calculated RPNs.

Criticality Analysis Based on MIL-STD-1629A

RCM++'s Criticality Analysis utility supports both the Quantitative and
Qualitative Criticality Analysis methods described in MIL-STD-1629A and
generates a complete set of charts and reports, including the Criticality Matrix.

Close the Loop on Corrective Actions and Current Controls
ReliaSoft's RCM++ software allows you to define and manage the current
controls and recommended actions identified during the FMEA or FMECA.
Actions management capabilities include the ability to:

«.INTEGRATED FMEA/FMECA CAPABILITIES

Supports all major
FMEA/FMECA
standards, including:

- SAE J1739
- AIAG FMEA-3
- MIL-STD-1629A

Plus extensive
customization
options to fit your
own specific analysis

requirements

Fully define the recommended action including description, responsibility, due
and completion dates, actions taken, estimated costs, etc.

Organize actions by category and/or priority.
Update the analysis with periodic action status reports.
Send automated notification e-mails with the details of assigned actions.

Track completion status through detailed reports and charts for assigned
actions, sorted by due date, responsibility, completion status, etc.

Print-Ready FMEA/FMECA Reports, Graphical Charts and Queries
RCM++ provides a full set of print-ready reports, graphical charts and custom

Risk Priority
Numbers (RPNs) or
Criticality Analysis
for risk assessment

queries for your FMEA/FMECA analyses, including:

FMEA/FMECA spreadsheet reports.
Cause reports sorted by description, RPN, occurrence, detection, etc.

Actions report sorted by due date, completion date, person responsible, etc.
Custom queries to search for causes, actions and other records.

Causes ranked by RPN or Severity x Occurrence in bar charts.

Actions pie charts for status, category, priority, etc.
Occurrence/Severity Matrix charts.

And much, much more...
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FREQUENTLY ASKED QUESTIONS...

Comprehensive Documentation
ﬁ"‘ ReliaSoft's RCM++ comes with complete and
detailed printed product documentation and on-line
help files, as well as a multitude of example files and
guides designed to get you up and running the
minute the application is installed.

Detailed user
documentation in
printed manual and

on-line help files
Total Customer Support

ReliaSoft is totally committed to providing you with
immediate support to answer any questions you
might have and/or to assist you with any problems that may arise. Support options
include free telephone, fax and e-mail support as well as free minor version product
updates.

System Requirements

RCM++ is compiled and designed for Windows 2000, NT and XP and takes advantage
of the features available in these platforms. Minimum system requirements: 433-MHz
Intel Pentium-class processor, or an AMD Opteron, AMD Athlon64 or AMD Athlon XP
processor, with 96MB RAM, SVGA display and at least 290MB of hard disk space.
Microsoft Office 2000 or higher (Excel and Word) for automated report generation.

Free comprehensive
technical support via
phone, fax or e-mail

How much does ReliaSoft's RCM++ cost and how do I order it?

This information is available at http://RCM.ReliaSoft.com. To order, use our on-line
Web store, print-ready order form or contact ReliaSoft (1.888.886.0410 or
+1.520.886.0410).

How quickly can | get RCM++?

ReliaSoft will process your order on the same business day that we receive it, with
shipment via Federal Express (2nd Day or International). If requested, domestic orders
can be shipped via FedEx Overnight so that you can have the package on your desk by

the next business day. For faster access, we also offer the option of immediate
software downloads via ReliaSoft's Web site.

Is RCM++ better than the package | am using now?
ABSOLUTELY. We invite you to try RCM++ and compare it with any other package on

the market. If you do not agree that the software is better than any competitor, just
) return the package within 30 days for a full refund.

Try a demonstration What other reliability software is available from ReliaSoft?

copy of RCM++ and ReliaSoft's rgliab?lity anaIy;is software products hgve become the industry stanplard for

decide f If1 complete reliability analysis and are used worldwide by most manufacturers with an
el relr YAl active quality/reliability engineering program. Complete product details are available

on the Web at http://www.ReliaSoft.com.

@ Weibull++ for life data analysis
@ ALTA for quantitative accelerated life testing (QALT) data analysis

@ BlockSim for system reliability, maintainability, availability and related
analyses using Reliability Block Diagrams (RBDs) or Fault Tree Analysis

@ RGA for reliability growth analysis

@ MPC 3 for MSG-3 aircraft systems and powerplant analysis and reporting
@ Xfmea for failure modes, effects and criticality analysis (FMEA/FMECA)
@ Lambda Predict for standards based reliability prediction analysis

@ QTMS for Failure Reporting, Analysis and Corrective Action (FRACAS)
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